
 

 

 

 

 

Bridging the Psychological Treatment Gap Using Peer Support and Supportive Text Messaging 

 

by 

 

Reham Abdel Hameed Shalaby 

  

  

 

 

 

 

A thesis submitted in partial fulfillment of the requirements for the degree of 

 

 

Doctor of Philosophy 

 

 

 

 

 

 

 

Department of Psychiatry 

 

University of Alberta 

 

 

 

 

 

 

 

  

 

 

© Reham Abdel Hameed Shalaby, 2022 

 



ii 

 

Abstract  

Background: Most discharged psychiatric patients in Alberta are offered follow-up appointments 

with Alberta Health Services (AHS) Addiction and Mental Health (A&MH) community providers. 

It is typical to wait weeks or months for a follow-up appointment, resulting in a substantial 

psychological treatment gap. The significance of this treatment gap became more evident during 

the COVID-19 pandemic. 

Objectives: 1) Evaluate effectiveness of innovative peer support worker services (PSWs) and of 

supportive text messages (Text4Support) provided to the patients discharged from acute care, in 

Edmonton, Alberta.; 2) Implement and evaluate effectiveness of a supportive texting service 

(Text4Hope) provided to the general public during the COVID-19 pandemic; 3) Identify the 

prevalence of mental health conditions during this pandemic. 

Methodology: Through a prospective, rater-blinded, four-arm controlled observational pilot trial, 

we examined the use of PSS and text messages (TxM) of Text4Support for post-discharged 

patients from acute psychiatric care. Patients (n=181) with mental health disorder were recruited 

and randomised to either (1) PSWs alone; (2) PSWs + TxM; (3) TxM alone; or (4) treatment as 

usual (TAU).  

During the pandemic, we provided a three-month supportive TxM to the general public 

(Text4Hope) service to support and monitor mental health in Alberta. Validated self-report 

questionnaires were used to assess mental health conditions. Data were collected at baseline, 

program midpoint (6 weeks), and endpoint (12 weeks). Statistical analyses including descriptive, 

correlational, inferential statistics and longitudinal data analysis, using SPSS, and thematic 

analysis using NVivo software. 



iii 

 

Results: Sixty-five patients completed assessments at each time point of the pilot study. Improved 

scores were reported for PSW+TxM compared with TAU condition on the total recovery 

assessment score and willingness to ask for help and personal confidence and hope domains, along 

with environment domain (physical safety and security) of WHO-QOL scale, and the functioning 

domain of CORE-OM scale. The PSW+TxM group consistently achieved better outcomes on 

CORE-OM recovery, clinical and reliable improvement. TxM and PSW+TxM arms significantly 

reduced prevalence of risk of self/other harm symptoms after six-month intervention.  

After one-year of Text4Hope service, participants providing valid responses to baseline, six-week, 

and three-month surveys comprised groups of 9214, 4110 and 1286, respectively. Statistically 

significant reductions mid-point reductions were observed for likely prevalence and mean scores 

of moderate or high stress and likely anxiety but not likely depression. After 3 months of using 

Text4Hope, there were significant reductions of prevalence and mean score compared with 

baseline on: the GAD-7 by 22.7%, PHQ-9 by 10.3%, and PSS-10 scores by 5.7%. Similar 

reductions were reported after one year of the service, with the largest reduction in anxiety 

(32.9%). 

By the time of exiting the service, 89.4% subscribers reported high satisfaction with Text4Hope, 

and 60.6-85.7% agreed that the service helped them in diverse ways. Messages were read and well-

perceived by more than 90% of the subscribers. 

Conclusions: Positive outcomes were reported after implementing PSW and TxM programs in 

terms of clinical and functional improvements, customer satisfaction; and effective surveillance 

methodology for tracing changes in mental health, during the COVID-19 pandemic. Free mobile-

based services such as Text4Hope or Text4Support can overcome financial barriers, while 
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maintaining essential physical distancing required during pandemics, and providing means of 

support for those with no access to conventional mental health services. This work indicates the 

potential value of incorporating such interventions in routine service. 
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Preface 

This thesis contains published work that was subject to prior ethics approval and is presented in 

the form of peer reviewed articles this preface lists those articles and provides details of them. This 

thesis is an original work by Reham Shalaby.  The research comprising this thesis was conducted 

in accordance with the Declaration of Helsinki (Hong Kong Amendment) and Good Clinical 

Practice (Canadian Guidelines) and received ethics approval under protocols Pro00078427 and 

Pro00086163), operational approval from Alberta Health Services [AHS-(PRJ) #35293] and is 

registered with clinicaltrials.gov: NCT03404882. All participants provided informed consent prior 

to study inclusion.  

Most chapters of this thesis included sections and subsections that were 

published/submitted/planned for submission. To avoid redundancy, the references from 

each of these published/ to be submitted papers are listed in a single refence list at the end of 

this thesis, apart from this change, the text of the papers are presented exactly as they are 

published. 

Details of inclusion of these papers are provided below, together with the contribution to this 

work of Reham Shalaby 

Chapter 1.2: This chapter has been published as: Shalaby, R. A. H., & Agyapong, V. I. O. (2020). 

Peer Support in Mental Health: Literature Review. JMIR Ment Health, 7(6), e15572. 

doi:10.2196/15572. 

 

Reham Shalaby was responsible for experimental design, data collection, and manuscript 

composition. V. Agyapong was the supervisory author and was involved with concept formation, 

manuscript composition and manuscript edits. 

 

Chapter 1.3: This chapter has been published as: Shalaby, R., Adu, M. K., El Gindi, H. M., & 

Agyapong, V. I. O. (2022). Text Messages in the Field of Mental Health: Rapid Review of the 

Reviews. Front Psychiatry, 13. doi:10.3389/fpsyt.2022.921982.  
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Reham Shalaby was responsible for experimental design, data collection, data analysis and the 

initial draft writing. M Adu and H ElGindi participated in the research designing, data collection 

and edited the manuscript. V. Agyapong was the supervisory author and was involved with 

experimental design, concept formation, manuscript composition and manuscript edits. 

 

Chapter 2.2: This chapter has been published as: Agyapong, V. I. O., Hrabok, M., Vuong, W., 

Gusnowski, A., Shalaby, R., Mrklas, K., . . . Greenshaw, A. J. (2020). Closing the Psychological 

Treatment Gap During the COVID-19 Pandemic with a Supportive Text Messaging Program: 

Protocol for Implementation and Evaluation. JMIR Res Protoc, 9(6), e19292. doi:10.2196/19292.  

 

Reham Shalaby contributed to creating the Text4Hope program, study design, and revising the 

initial draft of the manuscript. V Agyapong conceived, designed the study, including the 

Text4Hope program, and wrote the initial draft of the manuscript. MH created the bank of 

supportive text messages. All authors critically reviewed the manuscript and contributed to the 

final draft. 

 

Chapter 3.1.1: This chapter has been published as: Shalaby, R., Hrabok, M., Spurvey, P., Abou 

El-Magd, R. M., Knox, M., Rude, R., . . . Agyapong, V. I. O. (2021). Recovery Following Peer 

and Text Messaging Support After Discharge from Acute Psychiatric Care in Edmonton, Alberta: 

Controlled Observational Study. JMIR Form Res, 5(9), e27137. doi:10.2196/27137. 

 

Reham Shalaby participated in data collection, data analysis and writing the initial manuscript. 

VIOA conceived and designed the study, including Text4Support. RS and VIOA performed the 

data analysis and jointly drafted the initial manuscript with MH. RS, RMAE, and WV participated 

in the data collection. P Spurvey participated in the provision of peer support services, while M 

Knox and R Rathwell coordinated and supervised the peer support workers. All authors 

participated in the study design, reviewed and edited the initial draft of the manuscript, and 

approved the final draft of the manuscript. 

 

Chapter 3.1.2: This chapter has been published as: Shalaby, R., Spurvey, P., Knox, M., 

Rathwell, R., Vuong, W., Surood, S., . . . Agyapong, V. I. O. (2022). Clinical Outcomes in 
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Routine Evaluation Measures for Patients Discharged from Acute Psychiatric Care: Four-Arm 

Peer and Text Messaging Support Controlled Observational Study. Int J Environ Res Public 

Health, 19(7). doi:10.3390/ijerph19073798. 

 

Reham Shalaby participated in the data collection, performed the data analysis and drafted the 

initial manuscript. V Agyapong conceived and designed the study, including Text4Support and 

supervised the project execution. W Vuong participated in the data collection. P Spurvey 

participated in the provision of peer support services, while M Knox and R Rathwell coordinated 

and supervised PSWs. All authors participated in the study design, reviewed and edited the initial 

draft of the manuscript, and approved the final draft of the manuscript before submission.  

 

Chapter 3.1.3: World Health Organization-Quality of Life-BREF scale (WHOQOL-BREF) is in 

preparation for publication to the Canadian Journal of Psychiatry, authors: Reham Shalaby, 

Wesley Vuong, Pamela Spurvey, Michelle Knox, Rebecca Rathwell, Shireen Surood, Liana 

Urichuk, Mark Snaterse, Andrew J. Greenshaw, Xin-Min Li, Vincent I.O Agyapong. 

 

Reham Shalaby participated in the data collection, performed the data analysis and drafted the 

initial manuscript. V Agyapong conceived and designed the study, including Text4Support and 

supervised the project execution. W Vuong participated in the data collection. Pamela Spurvey 

participated in the provision of peer support services, while M Knox and R Rathwell coordinated 

and supervised PSWs. All authors participated in the study design, reviewed and edited the initial 

draft of the manuscript, and approved the final draft of the manuscript before submission. 

 

Chapter 3.2: This chapter is in publication by JMIR- Formative Research Journal as: Shalaby, 

R., Vuong, W., Eboreime, E., Surood, S., Greenshaw, A., & Agyapong, V. (2021). Patients’ 

expectations and experiences with a mental health supportive text messaging program: a mixed-

methods evaluation (Preprint). JMIR Formative Research. doi:10.2196/33438 

 

Reham Shalaby was responsible for data collection, data analysis, and manuscript composition, 

V Agyapong conceived and designed the study, including Text4Support. E Ebroeime assisted with data 

collection and data analysis. W Vuong participated in data collection. All authors participated in the study 
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design, reviewing and editing the initial draft of the manuscript, and approval of the final draft of the 

manuscript before submission. 

 

Chapter 4.1.1: This chapter has been published as: Hrabok, M., Nwachukwu, I., Gusnowski, A., 

Shalaby, R., Vuong, W., Surood, S., . . . Agyapong, V. I. O. (2021). Mental Health Outreach via 

Supportive Text Messages during the COVID-19 Pandemic: One-week Prevalence and Correlates 
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Reham Shalaby participated in study design, critically reviewed the article and contributed to the 

final draft of the article. V Agyapong conceived and designed the study, including the Text4Hope 

program, and performed data analysis. M Hrabok analyzed the data, drafted the initial article with 
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Chapter 4.1.3: This chapter has been published as: Shalaby, R., Adu, M. K., Andreychuk, T., 
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Chapter 1. Introduction 

The introduction consists of three sections: 1) an overview on the treatment gap in mental health; 

2) literature review on peer support services in mental health, and 3) a rapid review on the text 

messages in mental health field. 

 

1.1.Overview on Treatment Gap in Mental Health   

 

Mental health disorders are prevalent worldwide and represent a global health problem. 

Epidemiological studies have estimated the total number of people living with mental health 

disorders across the world at 792 million, and to more than one billion people when considering 

addiction; this represents more than one in ten people or may increase to one in five when 

considering people in conflict settings and civil wars [1-3]. In Canada, according to The Centre 

for Addition and Mental Health (CAMH), one in five Canadians in a given year will incur mental 

health illness or addiction problems; and by age 40, half of Canadians will have or have had 

experienced a mental illness [4]. Mental illness represents the leading cause of disability among 

Canadians, with a disease burden exceeding other physical health conditions, including cancers 

and infectious diseases [4]. 

In respect to mental health needs, the World Health Organization (WHO) and the World Bank 

have reported that at least half of the world’s population cannot obtain essential health services 

[5]. While at least 10% of the total population may endure a mental health problem at any one 

time, only 1% of the global health workforce provides mental health care [6]. According to the 

WHO report in 2017, the estimated rate for mental health workers was at nine per 100,000 

individuals, and significantly less in the low-income countries where it was below two per 100,000 

individuals [7]. Regarding the total estimate of psychiatrists, low proportions were reported across 

the world, regardless of regional income level, albeit to a varying degree. While in high-income 

countries, there were only 11.9 psychiatrists per 100,000 people, the problem was more intense in 

low-income countries where the estimate was less than 0.1 psychiatrists per 100,000 people [7]. 

Furthermore, the same report demonstrated fewer pediatric psychiatrists, ranging from less than 

0.1 to 1.19 per 100,000 population, depending on regional income. 

Additionally, a high portion of mental health treatment in all countries (developed and less 

developed) is devoted to subthreshold cases, and this portion was inversely correlated with the 

prevalence of mental health conditions in different regions. For example, in countries with high 

prevalence of mental health disorders, estimates had the lowest proportion of treatment directed to 
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the subthreshold cases, and vice versa [8], suggesting the disproportion of the offered human and 

non-human resources when compared to individuals’ needs and demands for mental health 

support. 

The treatment gap is defined as the number of people with a condition or disease who need 

treatment for it but who do not get it [9]. It highlights the discrepancy between the proportion of 

people who need care and those who receive care [10]. The treatment gap is estimated at (30-50%) 

in high-income countries, and even higher in low- and middle-income countries (LMICs) (90%), 

where it may involve serious health conditions with an eminent risk of death [2, 8, 11, 12]. With 

more people affected by addiction or mental health disorders across the world, there has been 

increasing recognition of these conditions. Notwithstanding, support is limited and 

disproportionate to population needs [2, 13].  

With respect to regions and ethnicities, the treatment gap in the Americas is estimated at 66%, 

when higher rates are reported in South and Latin America and among the Indigenous population 

in the USA [14]. In Canada, almost 18% (5.3 million) of Canadians reported their need for some 

mental health support, but just above half of this figure (10.1%, 3.1 million) reported their needs 

were fully met [15]. The rest (7.9%, 2.3 million) stated their needs were partially met or unmet 

altogether. When considering patients who do not have a regular health care provider, the 

percentage increases to 60.3% [15]. The need for counselling was reported as the most likely need 

to be fully unmet, while the need for medication was the most likely to be met [15]. This finding 

may highlight the dissatisfaction with the existing service and underscore the increasing demand 

for various therapeutic lines, including mental health counselling and not necessarily medication. 

Regarding the treatment gap in the individual mental health conditions, a review reported that the 

highest estimate was with alcohol abuse at (78.1%), followed by other mental health conditions: 

(57.5%) for generalized anxiety disorder (GAD); (57.3%) for obsessive compulsive disorder 

(OCD); (56.3%) for depression; (56.0%) for dysthymia; (55.9%) for panic disorder; and (50.2%) 

for bipolar disorder; while the least reported treatment gap was (32.2%) for non-affective psychotic 

disorders [14].  

Two mental health treatment gaps are highlighted in this dissertation: the gap that emerged during 

the coronavirus disease 2019 (COVID-19) pandemic and the gap existing after patients are 

discharged from psychiatric hospitals/acute care units. 
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Treatment gap During the COVID-19 Pandemic and Population Mental Health 

As discussed above, accessibility to health care system has been a global challenge, with a limited 

number of health care workers, including psychiatrists and therapists. The ultimate number of 

people who reported having received mental health services and reported their needs having been 

met represents only a half, and in another report only a third of the overall population [15, 16]. 

During the COVID-19 pandemic, this problem was expected to escalate and become a global 

health issue. From previous similar experiences, such as severe adult respiratory syndrome 

(SARS), the risk of mental health disorders, including suicide, was increased and became 

persistent long-term [17]. With the prior existent shortcomings of the health care systems, a similar 

trajectory was expected to follow, particularly when the state of COVID-19 pandemic was 

declared. 

In December 2019, an outbreak of pneumonia emerged in Wuhan, Hubei province, China and 

rapidly spread worldwide to become an international threat and public health emergency [18, 19]. 

A zoonotic RNA-virus known as SARS-CoV-2 was identified as the causative agent for the 

resultant disease, which was named by the World Health Organization as coronavirus disease 2019 

(COVID-19) (WHO) [19, 20]. The pandemic status was declared thereafter by the WHO on March 

11, 2020 [21]. By the second half of March 2020, most countries had reported cases of COVID-

19 and by March 23, 2020, there were 332,930 COVID-19 confirmed cases globally, with 14,509 

associated deaths, confirmed by the WHO [22].  

The spread of the pandemic mandated strict health recommendations, precautions, and legislation 

to curb the virus spread [23]. These measures included physical distancing, quarantining and self-

isolation, enhanced hand hygiene and disinfection protocols, travel restrictions, and closure of 

public schools and non-essential businesses  [24]. The disruptions reached different sectors and 

workplaces, including the health care system. Prominent disruptions was reported particularly in 

schools and workplace mental health services when they were most needed, according to the 

Director General of the WHO [25]. 

The WHO conducted a survey from June to August 2020 to examine the change in provision of 

mental and substance use services due to COVID-19 [25]. According to the survey, the reported 

disruptions primarily affected vulnerable groups, including children and adolescents, women 

requiring antenatal or postnatal services, and seniors (60-72%). Regarding the type of service, the 

substance use disorder (SUD) treatment programs, and psychotherapy, including counselling 

services were among the highly-perceived disrupted services due to the pandemic (45 and 67% 
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respectively). Furthermore, more than a third of survey respondents reported disrupted emergency 

services, including serious physical and mental health conditions, while only three out of ten 

respondents reported disrupted access to their medications for mental, SUD, or for neurological 

condition [25]. 

This situation inadvertently produced far-reaching impacts on individuals’ well-being, physical 

and mental health [26, 27]. Data from several countries supported such findings in different 

contexts. For example, in the USA, difficulty eating or sleeping, and increases in alcohol 

consumption or substance use were highly reported among adults, in the United Kingdom, a low 

level of physical health and more weight gain were reported, while in Latin America, people were 

more affected by emotional problems [28-30]. Additionally, depression or anxiety symptoms 

increased in the USA three- to four-fold during the COVID-19 pandemic compared to the reported 

data of early 2019 (before the declaration of the pandemic) [28, 31]. 

In Canada, a series of national surveys conducted by the CAMH reported that, in July 2021, about 

19% of Canadians experienced moderate to severe anxiety, and felt depressed and lonely as a result 

of COVID-19 [32]. These figures were slightly lower than what was reported earlier in the 

pandemic (20-21%), however, binge-drinking remained at a higher level (26-27%), compared to 

other mental health conditions [32]. Furthermore, the likelihood to express passive death wishes 

and thoughts of self-harm notably increased since the beginning of the pandemic; and according 

to the Mental Health Commission of Canada, 10% of Canadians experienced thoughts or feelings 

of suicide  [33], whereas 3.1% reported having these symptoms more than half the days, and 1.8% 

reported experiencing these symptoms nearly every day [34]. 

Although high levels of mental health burdens were reported worldwide, a subset of exposed 

populations was deemed more prone to be significantly afflicted by mental health burdens during 

the pandemic. This included marginalized people, such as persons of color or the financially 

disadvantaged; persons who are single, widowed, or divorced; persons who experienced isolation 

or quarantine during the pandemic; people with underlying chronic health conditions [27, 30, 35-

37]. Regarding the age distribution, young people were believed to be more affected than older 

adults due to under- or unemployment associated with the economic drift since the beginning of 

COVID-19 pandemic [38]. With respect to gender, females were reported to be at a higher risk 

than males of experiencing mental health threats of depression and anxiety; this included older age 

groups, whereby anxiety was believed to risk their memory and cognitive functioning [37, 39].  
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Technology and Mental Health Support During the COVID-19 Pandemic 

At this tough time of the evolving pandemic, it was warranted to protect and support individuals’ 

mental health and well-being. The Centers for Disease Control and Prevention (CDC) provided 

five tips for healthy ways to cope with COVID-19 related stress: Take breaks from watching, 

reading, or listening to news stories; Take care of your body; Make time to unwind; Connect with 

others; and Connect with your community- or faith-based organizations [40]. 

The COVID-19 pandemic further reinforced the urgent need for transforming the mode of delivery 

of mental health services to remote, digitally-enabled services that cope with the new pandemic 

regulations and lifestyle [41] [30]. Some initiatives of psychological digital interventions have 

been adopted since the onset of COVID-19 worldwide. In China, WeChat is a free 24/7 online 

service (e.g., WeChat, Weibo, and TikTok) that provided psychological self-help intervention in 

the form of online cognitive behavioral therapy (CBT) for depression, anxiety, and insomnia, 

directed for certain populations such as medical staff, students or patients with COVID-19 [42].  

In Germany, a service termed CoPE (Coping with Corona: Extended Psychosomatic care in Essen) 

provided telephone and videoconferencing calls with experts, web contents, and online 

interventions using different modules, such as mindfulness, psychoeducation, and cognitive 

behavioral skills training [43]. Similar initiatives took place in Singapore and South Korea; for 

example, an online psychotherapy was provided via Zoom to patients with psychiatric conditions; 

hotlines, leaflets, and psychological counselling were provided to people in quarantine; and a 

multidisciplinary team has collaborated virtually utilizing internal and external networks during 

the COVID-19 pandemic, to provide the necessary psychosocial support in Korea [44, 45]. 

Additionally, some digital interventions took place for health care workers, such as a digital 

support package provided on psychological well-being in the United Kingdom (UK) [46]. The e-

package included evidence-based guidance, support, and signposting relating to psychological 

well-being for all UK health care employees. The package had over 50 000 hits within seven days 

of release; it was well-perceived; and 100% of the participants anticipated they would use it in the 

future. Similar initiatives, including local supportive services for staff (e.g., rest and recharge 

rooms) were introduced in Spain, Italy, and the USA [45]. 

Supportive mental health text messaging has shown itself to be a convenient mental health 

approach that could fulfil the pandemic mandates to deliver services remotely without physical 

contact. In addition, the service is cost-effective and accessible at a population level [47]. In 

Canada, almost 88% of residents own a smartphone  [48]. Additionally, SMS text messaging is 



  

6 
 

embedded in 98% of mobile phones [49]. Texting is free to the majority of users, does not require 

technical skill to use, is included in most mobile plans and furthermore, cost-effective for providers 

[50]. Online services have expanded to incorporate mental health surveys with or without 

associated short supportive text messages using different online platforms. In the COVID-19 

pandemic, these surveys were applied to measure the prevalence of the mental health symptoms 

and conditions among different populations, such as medical staff, students, and patients with 

COVID-19 [42, 51-54].  

Although the WHO strongly recommended the use of technological mental health supports during 

the pandemic, other than some of the aforementioned initiatives, most of the services in the 

literature focused rather upon the surveillance of the mental health burden among different 

populations. Very few as mentioned above were directed to tackle health conditions. Moreover, 

most of the services aimed to support certain groups of population, such as those with a prior 

mental health condition, in isolation or quarantine, physicians and health care workers, while a 

dearth focused on the general public and their endangered well-being and mental safety. Thus, the 

need to provide a mental health support to the general public was warranted early in the pandemic 

and to comply with the enforced restrictions. 

 

Treatment Gap for Patients Discharged from Hospitals 

Hospital discharge and transitioning from acute mental health care to the community settings is 

described as vulnerable and challenging and poses a remarkable risk to the patients’ well-being 

and mental health safety [55, 56]. Several challenges could confront the patients upon their 

discharge, such as medication management, poorly coordinated information that may result in 

duplication of services, clinical deterioration, and risk of self-harm [55]. The term ‘revolving door’ 

demonstrates how patients can repeatedly transition between hospitals and community care and 

end up with early readmission [55]. 

In Canada, while provincial health care spending has more than doubled in the past 15 years [57], 

the treatment gap has remained the same after hospital discharge and before receiving the first 

community health care service. Service users and researchers describe the discharge process as 

chaotic and stressful, where the discharge may be unnecessarily delayed due to the incoordination 

between service providers, incurring extra costs to the health care system and exposing patients to 

unnecessary hospital-related risks; or on the other hand, the discharge takes place prematurely with 

an ill-defined care plan, exposing patients to complications for recovery and increased risk of 
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readmission [55, 58]. The lack of routine follow-up and clear care plan provided to patients upon 

their hospital discharge could have a detrimental effect on their recovery, which is often associated 

with premature readmission and frequent visits to Emergency [59, 60].  

Although the estimates of total discharges in Canada remained nearly stable (from 8,411 to 8,450) 

per 100,000 population [61], there has been a steady increase in mental health and addiction 

discharges, with prominently high figures for schizophrenia and psychotic disorders  [62]. 

Emergency department (ED) visits and hospital readmission rates after hospital discharge ranged 

between 12 to 22% and 5 to 50%, respectively, depending on the age and mental health condition 

of the patient [63-67]. Furthermore, mounting evidence refers to invariably high estimates of self-

harm and deaths that took place early post-discharge. As well, more than a third of suicides related 

to mental health discharges took place in the first month post-discharge [68, 69], and in another 

report, 55% were reported in the first week post-discharge [70]. About half of these patients died 

before having their first follow-up appointment [68, 69]. Thus, there has been an emphasis upon 

having the follow-up appointments early post-discharge; in the first seven days or more stringently 

within two-to-three days post-discharge due to the high risk of reported self-harm during this 

period [69]. 

Several factors, however, were more likely to drive the risk of readmission after discharge, such 

as having prior psychiatric hospitalizations, multiple comorbidities, unemployment, and psychotic 

disorder diagnosis [59, 71]. Nevertheless, the risk factors of suicide are relatively more complex 

and intermingled. Although some factors showed strong association with the suicide risk, 

including personal factors, such as sociodemographic, ethnic, and having personality disorder, 

prior mental health condition or previous suicide attempts and family and societal factors, such as 

stigma, taboo, lack of social support, and family history of suicide, the health care system has 

played a key role in suicide risk. The reported high rates of underdiagnosis of mental health 

disorders, growing lack of trust in and frustrations with the system/service, lack of support, and 

the hostile attitude of health care staff towards suicide attempters might decrease patients morale, 

with the result of losing hope, feeling stigmatized, and urged to repeat the suicide attempt [69, 72, 

73]. 

As such, several factors have collectively resulted in the wide treatment gap emerging after 

discharge, which has exposed patients to challenges and unnecessary harms, including risking their 

own safety and lives. The lack of support after discharge, poor coordination, with unclear care plan 
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that ensures linking the patient to a health care provider soon after discharge were among the most 

common drivers. 

 

Examples of Supportive Initiatives Provided to Patients after Hospital Discharge Aiming to 

Close the Treatment Gap 

The recent movement of global mental health has highlighted the inequalities and inequities in 

mental health provision, whereby experts across the globe have participated in developing a related 

consensus statement to address the gap in mental health provision [10]. In 2008, the WHO declared 

an action plan to address and resolve the treatment gap that included two main initiatives, the 

Mental Health Gap-Action Program and the Mental Health Gap-Intervention Guide [74]. The aim 

was to scale up services for mental, neurological, and substance use disorders in the LMICs; where 

depression, suicide, schizophrenia and other psychotic disorders were among the priority 

conditions [74]. The aim was for mental health to be integrated into primary health care. 

In Canada, mental health has not been formally integrated into primary care, except in a few 

organizations and provinces, such as Ontario, where an intersectoral mental health strategy was 

expanded in 2014 to better integrate primary care and mental health [75]. In Edmonton, Alberta, 

an initiative of seamless care transition policy was provided to patients who were not previously 

connected to Addiction and Mental Health (AMH) outpatient services [76]. The service reported 

a considerable reduction in wait time, a marked rise in the number of the new psychiatric 

assessments, with a modest reduction of the readmission rates.  

In a recent systematic review on the interventions introduced to patients after their discharge, the 

authors reported 45 studies covering a wide spectrum of interventions [55]. They classified these 

interventions into either services that primarily dependent on personnel, such as peer support 

workers or pharmacist, and services that provide distinct approaches such as Critical Time 

Intervention (a service produced by workers under the clinician’s supervision to patients with 

severe mental illness (SMI) after their discharge to prevent homelessness and ease the process of 

transition into the community; the service typically lasts for nine months post-discharge [77]) and 

Transitional Discharge Model (the peer support workers (PSWs) provide additional support to 

their peers following hospital discharge from psychiatric hospitals and while transitioning into the 

community; the service may vary in its length and the meeting frequency, and aims to facilitate 

discharge and reduce readmission rates [78, 79]).  
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Researchers suggested a number of key elements that need to be incorporated while the patient is 

still hospitalized to facilitate and improve the discharge process [56, 80]. This essentially depends 

on developing a health information system that stores patients’ clinical, socio-cultural, and 

personal information in a single accessible place that eases the communication related to the 

patients’ health condition. The information needs to be gathered at admission, which may involve 

the source of the referral and reason for admission in addition to the information needed about the 

assigned settings to which the patients will be discharged. The overall aim of all aforementioned 

services is to reduce readmission and suicide, improve well-being, and treatment adherence, and 

accelerate discharge [55].  

While the initiatives supporting patients after hospital discharge have evolved, improved, and 

provided hope to the discharged patients, the reported effectiveness in terms of clinical and 

administrative outcomes are still inconsistent and yet to be conclusive. Therefore, there was an 

essential need to examine novel strategies that may include combined services that may enhance 

and potentiate the effect of each other, as follows. 

 

Combined Service of the Peer Support Workers and Text Messages in the Field of Mental 

Health Aiming to Close the Treatment Gap after Hospital Discharge 

Two mental health services have demonstrated efficacy and economic value in the field of mental 

health: peer support workers (PSWs) and supportive text messages (TxM). The development of 

the health care system over the past few decades was aligned with the cultivation of a paradigm 

shift [81-84]. The newly-adaptive model entails moving from the medical support model 

represented in a service provided with physicians/clinicians who prescribe medication to 

community-based care, represented with occupational therapists, mental health therapists, social 

workers as well as PSWs who provide allied lines of therapeutic management [81-84]. Peer support 

service has been demonstrated in various contexts, such as outpatient department, ED, hospital, or 

post-discharge [85-88]. While the outcome measures of the service provided by PSWs are usually 

mixed, there is a subtle agreement upon the reported improved mental health recovery, patients’ 

community engagement, better adherence to medication and provided therapies, and better self-

control, among others [85-88]. 

Similarly, digital technology has evolved wildly, invading several life sectors in the last few 

decades, including health care. It became possible to provide or screen for mental health services 

through remote channels that depend on available technologies, such as smart/cell phones or 
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computers [89-92]. Examples of these services are mental health apps, unguided/guided internet-

based cognitive behavioural therapy (i-CBT) and supportive text messages [93-95]. These 

therapies are usually based upon the CBT principles and could be provided remotely with/without 

therapist involvement [94, 95]. Such platforms became largely available via online channels 

supporting people with depression [94, 96, 97], anxiety [91, 97], insomnia [51], addiction [98], 

post-traumatic stress disorder (PTSD) [99, 100], psychosis [47, 101], or comorbid conditions 

[102]. 
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1.2. Peer Support in Mental Health: Literature Review 

 

Shalaby, R. A. H., & Agyapong, V. I. O. (2020). Peer Support in Mental Health: Literature 

Review. JMIR Ment Health, 7(6), e15572. doi:10.2196/15572. Available at: 

https://www.ncbi.nlm.nih.gov/pubmed/32357127 

 

In the context of the mental health gap referred to in section 1.1, this chapter will highlight and 

elaborate with further details upon the benefits and positive outcomes of the peer support services 

in the field of mental health along with their role in addressing the emerged gap. The section 

represents a published literature review. 

 

   

https://www.ncbi.nlm.nih.gov/pubmed/32357127
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Abstract 

Background: A growing gap has emerged between people with mental illness and health care 

professionals, which in recent years has been successfully closed through the adoption of peer 

support services (PSSs). Peer support in mental health has been variously defined in the literature 

and is simply known as the help and support that people with lived experience of mental illness or 

a learning disability can give to one another. Although PSSs date back to several centuries, it is 

only in the last few decades that these services have formally evolved, grown, and become an 

integral part of the health care system. Debates around peer support in mental health have been 

raised frequently in the literature. Although many authors have emphasized the utmost importance 

of incorporating peer support into the health care system to instill hope; to improve engagement, 

quality of life, self-confidence, and integrity; and to reduce the burden on the health care system, 

other studies suggest that there are neutral effects from integrating PSSs into health care systems, 

with a probable waste of resources. 

Objective: In this general review, we aimed to examine the literature, exploring the evolution, 

growth, types, function, generating tools, evaluation, challenges, and the effect of PSSs in the field 

of mental health and addiction. In addition, we aimed to describe PSSs in different, non-exhaustive 

contexts, as shown in the literature, that aims to draw attention to the proposed values of PSSs in 

such fields. 

Methods: The review was conducted through a general search of the literature on MEDLINE, 

Google Scholar, EMBASE, Scopus, Chemical Abstracts, and PsycINFO. Search terms included 

peer support, peer support in mental health, social support, peer, family support, and integrated 

care. 

Results: There is abundant literature defining and describing PSSs in different contexts as well as 

tracking their origins. Two main transformational concepts have been described, namely, 

intentional peer support and transformation from patients to peer support providers. The effects of 

PSSs are extensive and integrated into different fields, such as forensic PSSs, addiction, and mental 

health, and in different age groups and mental health condition severity. Satisfaction of and 

challenges to PSS integration have been clearly dependent on a number of factors and consequently 

impact the future prospect of this workforce. 

Conclusions: There is an internationally growing trend to adopt PSSs within addiction and mental 

health services, and despite the ongoing challenges, large sections of the current literature support 

the inclusion of peer support workers in the mental health care workforce. The feasibility and 

maintenance of a robust PSS in health care would only be possible through collaborative efforts 



  

13 
 

and ongoing support and engagement from all health care practitioners, managers, and other 

stakeholders. 
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Introduction  

Peer support services (PSSs) are novel interventions recently adopted in mental health systems 

worldwide. It is believed, however, that PSSs date back to more than three centuries to the moral 

treatment era [103], albeit on an informal basis. Diverse definitions and classifications for PSS 

have been provided in the literature [104-106], and numerous reports have praised and supported 

the service provided by peer support workers (PSWs) [107-110]. However, other literature 

suggests the neutral effects of PSS with weak associated evidence to support such services [111, 

112]. The potential impact of PSWs on their peers [113-116] have received considerable attention 

in the literature. 

PSSs have been introduced in different contexts, such as family PSWs [117-121], the forensic field 

[122, 123], and online PSSs. A considerable number of strategies were proposed to generate an 

effective PSS in the MH field amid a number of associated concerns and challenges [124-127]. 

 

Methods  

This general review sheds light on PSWs’ experiences, benefits, challenges, opportunities to 

expand access to quality addiction, and mental health care using PSSs. The review was conducted 

through a general search of the literature on MEDLINE, Google Scholar, EMBASE, Scopus, 

Chemical Abstracts, and PsycINFO. Search terms included peer support, peer support in mental 

health, social support, peer, family support, and integrated care. We began the review with an 

examination of the definitions, origins, and types of peer support contributions and within different 

clinical contexts, aiming at deepening the view to the diverse effects of such a workforce. We then 

continued with examining the transition from a patient role to a PSW role and their incorporation 

into mental health systems. Thereafter, we provided a conceptual framework for the effects of peer 

support and stigma in relation to PSWs. We concluded the review by examining the benefits and 

challenges associated with PSSs and provided a commentary on future directions for PSSs in 

mental health. 

 

Results 

Definitions  

Peer support has diverse meanings in the literature. For example, it is a system of giving and 

receiving help founded on key principles of respect, shared responsibility, and an agreement of 
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what is helpful [128]. A peer is defined as an equal, someone with whom one shares demographic 

or social similarities, whereas support refers to “the kind of deeply felt empathy, encouragement, 

and assistance that people with shared experiences can offer one another within a reciprocal 

relationship” [105]. The Mental Health Foundation in the United Kingdom defined peer support 

in mental health as “the help and support that people with lived experience of a mental illness or a 

learning disability can give to one another” [129]. Peer employees were also defined as 

“individuals who fill designated unique peer positions as well as peers who are hired into 

traditional MH positions” [130].  In 1976, authors defined self-help groups as “voluntary small 

group structures for mutual aid in the accomplishment of a specific purpose...usually formed by 

peers who have come together for mutual assistance in satisfying a common need, overcoming a 

common handicap or life-disrupting problem, and bringing about desired social and/or personal 

change” [130]. Although the mutual relationship was sometimes overlooked and rather described 

as an asymmetric or nearly one-directional relationship [131], it is emphasized upon as 1 of the 4 

main tasks for peer support accomplishments, which are mutuality, connection, worldwide, and 

moving toward rather than moving away [132]. 

 

Origin and Growth of Peer Support 

Davidson et al [113] have expressed the paradigm that calls for new models of community-based 

practice, which turned away from case management and from conceptualizing old practices under 

new terms. In the 1990s, peer support was formally introduced as a service in community mental 

health care. However, there is evidence of its practice throughout history, including during the 

moral treatment era in France at the end of the 18th century [103].  Recently, peer support has been 

rapidly growing in many countries and could attract a considerable amount of research [124].  

Although Lunatic Friends’ Society is known as the earliest peer support group in mental health, 

which was founded in England in the middle of the 19th century [133], self-help groups were 

described as the oldest and most pervasive of peer support types [130]. Some peer-run groups also 

formed in Germany in the late 19th century, which protested on involuntary confinement laws. In 

addition to this, several individuals in the 18th and 19th centuries publicized their protests about 

their treatment in autobiographies and petitions [134]. The origin of peer support even reaches 

further back than the earliest asylums [135]. Some authors suggest that peer support is not based 

on psychiatric models and diagnostic criteria [105]; however, it is about “understanding another’s 
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situation empathically through the shared experience of emotional and psychological pain” [136].  

In the United States, the start of legitimacy for peer support was ignited in 2007 by considering 

the conditions under which PSSs could be reimbursed by Medicaid [137]. Although this reform 

was entailing a recovery model, which has been adopted by health care providers and stakeholders 

in many “English-speaking” countries, it was not the case in many other countries, in which this 

reform was yet to be well formulated [138]. 

 

Transformational Concepts in Peer Support Service 

Intentional Peer Support: Informal to Formal Peer Support Evolution 

Intentional peer support (IPS) is described as a philosophical descendant of the informal peer 

support of the ex-patients’ movement in the 1970s [105]. It depends on a way of communication 

that immerses the provider into the recipient experience by stepping back from one’s story and 

being eagerly open to others’ stories [132]. In the field of psychiatry, trauma is blamed for playing 

a pivotal role in the experience, diagnosis, and treatment, and peer support is described as the 

logical environment for disseminating trauma-informed care (TIC) or service, which enables 

building relationships based on mutuality, shared power, and respect [139]. In the same context, 

trauma-informed peer support usually begins with the main question, “What happened to you?” 

instead of “What is wrong with you?” [132]. TIC is an explanatory model that identifies PSWs 

sharing lived experiences, ensuring safety and functioning as an advocate, and a liaison to patient 

management plans, where empowerment and intervention models are strongly emphasized upon 

[140, 141]. The shift from a traditional biomedical model to recovery-oriented practice is meant to 

perceive trauma as a coping mechanism rather than a pathology [140, 142]. This clearly entails 

training of all service providers for better acknowledgment and comfort in dealing with trauma 

survivors, with an understanding of trauma as an expectation rather than an exception [143]. 

Although the TIC concept has evolved over the years, it still lacks guidance, training, staff 

knowledge, and governmental support, which are necessary to ensure successful policy 

implementation [142]. The role of PSWs also extended to support those at risk of trauma events 

because of the nature of their work, including child protection workers, who are at risk of 

posttraumatic stress disorder or anxiety disorder  [144]. Although IPS grew from the informal 

practices of grassroots-initiated peer support, it differs from earlier approaches because it is a 

theoretically based, manualized approach with clear goals and a fidelity tool for practitioners [116]. 
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It instead focuses on the nature and purpose of the peer support relationship and its attention to 

skill building to purposefully engage in peer support relationships that promote mutual healing and 

growth [105]. Transitioning from informal to formal roles provides not only well-formulated 

expectations of the role but also a better chance to identify the potential conflict of the PSWs’ 

mixed identity [145]. 

Research conducted on PSWs has been conceptualized throughout history [124]. Starting with 

feasibility studies, at the initial stage, it is followed by studies comparing peer staff with nonpeer 

staff and, finally, the studies that answer questions such as the following: 

• Do interventions provided by peers differ from those provided by nonpeers? 

• What makes peer support a unique form of service delivery? 

If so, to the previous question, what are the active ingredients of these aspects of peer support, and 

what outcomes can they produce? 

Studies that provide answers to the latter set of questions are expected to provide a deeper 

understanding of the philosophical underpinnings of the IPS concept for PSSs. 

 

The Transformation from Patient to Peer Support Providers 

The shift from being a service recipient to a service provider has been contributing as a driving 

force to restore fundamental human rights, especially among those with serious mental illnesses 

(SMIs) [124]. Telling the personal lived experience leads to a profound shift, from telling an 

“illness story” to a “recovery story” [106]. This involved an identity transformation from being 

perceived as a victim or a patient to a person fully engaged in life with various opportunities ahead 

[106]. This transition is seen as a gradual process and one that is supported by several other 

personal changes with expected challenges [146]. Moving a full circle to include PSWs as the 

service provider has been undertaken by mental health services to further exceed the 

transformational role, which was primarily the main aim of providing such a service [147]. A 

liminal identity was given for PSWs as laying between several roles, being service users, friends, 

and staff. Thus, the professionalism of the PSW role might not be a successful way to ensure 

individual well-being or to promote the peer support initiative [148]. Thus, successful transitioning 

from the patient to PSW role involves fundamental functional shifts achieved through overcoming 

multiple barriers at the personal, health system, societal levels. 
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Effects of Peer Support Service in Different Contexts 

Trained PSWs or mentors can use communication behaviors useful to different client groups. 

Many studies showed the effectiveness and feasibility of applying for peer support as follows: 

 

Severe or Serious Mental Illness 

Generally, the evidence for peer support interventions for people with SMIs has been described as 

moderate to limited with mixed intervention effects [104, 149]. On the one hand, adding PSSs to 

intensive case management teams proved to improve activation in terms of knowledge, skills, 

confidence, and attitudes for managing health and treatment. Hence, patients become healthier, 

report better quality of life (QOL), engage in more health care practices, and report more treatment 

satisfaction  [150, 151]. On the other hand, a systematic review of randomized controlled trials 

(RCTs) involving adults with SMIs, while showing some evidence of positive effects on measures 

of hope, recovery, and empowerment at and beyond the end of the PSS intervention in this review, 

did not show any positive effects on hospitalization, satisfaction, or overall symptoms [112]. 

Similarly, a Cochrane systematic review of PSSs for people with schizophrenia found inconclusive 

results, with a high risk of bias in most of the studies and insufficient data to support or refute the 

PSS for this group [152]. 

Addiction and Drug Users 

In recent years, peer recovery support services have become an accepted part of the treatment for 

substance use disorders, providing a more extensive array of services that are typically associated 

with the mutual supportive intervention [153]. This is in contrast to the use of peer support for 

SMIs where evidence is still developing. The Substance Abuse and Mental Health Services 

Administration (SAMHSA) defined peer recovery support for substance use disorders as “a set of 

nonclinical, peer-based activities that engage, educate, and support individuals so that they can 

make life changes that are necessary to recover from substance use disorders” [153]. Despite the 

long-term nature of substance abuse, immersion in peer support groups and activities and active 

engagement in the community are considered the 2 critical predictors of recovery for more than 

half the dependent substance users [154]. 

A number of trials studied the peer support effect on drug users, especially in the emergency 

department [155, 156]. Another randomized trial found that a socially focused treatment can affect 
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change in the patient’s social network and hence increase support for abstinence, for example, an 

increase of one nondrinking friend in the social network is translated into a 27% increase in the 

probability of reporting abstinence on 90% of days or more at all follow-up visits, which extended 

to 15 months [157]. 

Forensic Peer Support Service 

The forensic peer system refers to the engagement of peer specialists who have histories of mental 

illness as well as criminal justice involvement and who are trained to help other patients sharing 

similar accounts [122]. As referred to by Davidson and Rowe [122], “Forensic Peer Specialists 

embody the potential for recovery for people who confront the dual stigmas associated with SMI 

and criminal justice system involvement.” 

They offer day-to-day support for those released early from jail by accompanying them to initial 

probation meetings or treatment appointments and referring them to potential employers and 

landlords, helping people to negotiate and minimize continuing criminal sanctions and training 

professional staff on engaging consumers with criminal justice history  [122, 123]. PSWs with 

incarceration histories could successfully identify the liminal space in being supportive rather than 

providing support for the criminal offense, in contrast with the conventional methods that directly 

confront criminality [158]. In fact, having criminal history is the “critical component” for 

achieving recovery [158]. Multiple initiatives have been introduced to facilitate a reentry process 

for people recently released from incarceration, including Forensic Assertive Community 

Treatment, Assertive Community Treatment, Critical Time Intervention, and Women’s Initiative 

Supporting Health Transitions Clinic, through diverse community support groups involving PSWs 

[159, 160]. 

 

Old Adults 

A peer support program undertaken by older community volunteers was effective in improving 

general and physical health, social functioning, depression parameters, and social support 

satisfaction, especially in socially isolated, low-income older adults [161]. The Reclaiming Joy 

Peer Support intervention (a mental health intervention that pairs an older adult volunteer with a 

participant) has the potential for decreasing depression symptoms and improving QOL indicators 
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for both anxiety and depression [162]. Engaging the community in health research could be of a 

high value in acknowledging their own health needs [163]. 

 

Youth and Adolescents 

Peer support programs are mostly needed for university students, where challenges with loneliness 

and isolation are well recognized [164]. Hence, a need emerged for training peers to support their 

peer adolescents with the prospective challenges at this age [165]. Trained peer support students 

without necessarily having a lived experience were also examined in England [166]. The study 

included university students measuring the acceptability and impact of the volunteer peer support 

program through 6 weekly sessions. Students with lower mental well-being were more likely to 

complete the course, and an improvement in mental well-being was recorded for those who 

attended more frequently. Overall, peers remain to be an essential source of support for young 

people experiencing mental health and substance use problems [167]. 

 

Medically and Socially Disadvantaged Subgroups 

A peer-led, medical self-management program intervention has been beneficial for medically and 

socially disadvantaged subgroups [162]. The Reclaiming Joy Peer Support intervention has the 

potential for increasing QOL and reducing depression in low-income older adults who have 

physical health conditions [162]. Similarly, for those who are “hardly reached,” it was indicated 

that the PSS provided is even more effective in these marginalized populations [168]. A Health 

and Recovery Peer program was delivered by mental health peer leaders for people with SMIs, 

resulting in an improvement in the physical health–related QOL parameters such as physical 

activity and medication adherence [151]. Peer-delivered and technology-supported interventions 

are feasible and acceptable and are associated with improvements in psychiatric, medical self-

management skills, QOL, and empowerment of older adults with SMIs and or chronic health 

conditions [169, 170].  

 

Persons With Disabilities 

The United Nations’ Convention on the Rights of Persons with Disabilities (CRPD) was adopted 

in 2007 and stated that “persons with disabilities should have equal recognition before the law and 

the right to exercise their legal capacity” [81, 171, 172]. Therefore, a positive emphasis upon the 
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supported decision making and the fight against discrimination is evident through the convention. 

Nevertheless, these initiatives have been perceived as incomplete considering many challenges 

such as the community social status and ongoing perceived stigma of people with disabilities 

(PWDs) [81, 173]. “Circle of support” is an elaborate example of an applicable peer support model 

for PWDs that has helped in decision making and facilitating communication  [81, 174, 175]. This 

is clearly aligned with the paradigm shift from the biomedical to the socially supportive model of 

disability, which was provided by CRPD [81]. 

 

Peer Support for Families 

Families may act either as sources of understanding and support or stigmatization through 

ignorance, prejudice, and discrimination, with subsequent negative impact [121]. In addition, the 

distress and burden associated with caring for a family member with mental illness are evident, 

where 29% to 60% endure significant psychological distress  [119]. Family support can be 

financial or emotional; however, moral support was perceived as the substantial motivating factor 

for relatives who are ill [121]. In the last few decades, consistent and growing evidence that 

supports the inclusion of family members in the treatment and care of their misfortunate relatives 

has been developed. This has been mainly evident in the youth mental health system that urged the 

transformation change, which incorporates family members in the health care service provided to 

their youth [120, 176]. Many PSWs have been engaged in family psychoeducation as family peers 

or parent partners, especially for those with the first episode of psychosis [177]. Although familial 

education is crucial and needs to be provided through different scales [121], an extensive matching 

of PSWs and the caregivers has not been perceived as a necessity to create a successful volunteer 

mentoring relationship [178]. Multiple initiatives have taken place all over the world. In India, a 

program titled “Saathi” was established for family members of residential and outpatient mental 

health service users that had dual goals of offering information and developing a peer support 

mechanism for family members of people with different mental health conditions [121]. In 

Melbourne, Australia, “Families Helping Families” was developed, where family PSWs are 

positioned in the service assessment area and in the inpatient unit to ensure early involvement 

[120]. An impressive peer support guide for parents of children or youth with mental health 

problems is provided by the Canadian Mental Health Association, British Columbia Division 
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[117]. In Ontario, family matters programs are provided through provincial peer support programs 

[118]. 

The term “transforming mental health care” entails active involvement of families in orienting the 

mental health system towards recovery  [179]. Family members are to have access to timely and 

accurate information that promotes learning, self-monitoring, and accountability [79]. The 

inclusion of family members as partners of the medical service is the new philosophy, with a 

subsequent shift from the concept of clinic-based practice to a community-based service approach  

[179]. 

 

Peer Support Service in Low- and Middle-Income Countries 

Several initiatives took place in low- and middle-income countries, such as in rural Uganda, where 

a trained peer-led team provided 12 successful training sessions of perinatal service for a group of 

parents over a 6-month period, which resulted in better maternal well-being and child 

development, compared with another control group [180]. Similarly, successful community peer 

groups were conducted in rural India and Nepal, with high feasibility and effectiveness rates, and 

perceived as “potential alternative to health-worker-led interventions” [181-183]. In addition, 

adding counseling and social support groups entailing PSWs to the conventional medication 

treatment for patients with psychotic disorders was tried in a cohort study in Uganda; however, the 

results were not significantly different from those who received only medications [184]. This might 

be because of the underpowering of community services offered, compared with the robust 

medication regimens [185]. 

It is evident from the aforementioned information that there is mixed evidence on the effectiveness 

of PSW interventions in different contexts. For example, for patients with SMIs, systematic 

reviews suggest that there is some evidence of positive effects on measures of hope, recovery, and 

empowerment but no positive effects on hospitalization, satisfaction, or overall symptoms [112]. 

Similarly, for patients with addiction issues, although being involved in a peer network did not 

reduce social assistance for alcohol, they somewhat increased behavioral and attitudinal support 

for abstinence as well as involvement with Alcoholics Anonymous [157]. Furthermore, although 

many observational studies support the PSW role in the other contexts described above, there is a 

current dearth of literature involving RCTs and systematic reviews reporting on the effectiveness 
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of PSWs in these specific contexts. Thus, there exist opportunities for conducting RCTs in the 

described contexts. 

 

The Conceptual Framework for the Effects of Peer Support Service 

The conceptual framework is based on empirical evidence, suggesting that the impact of PSWs 

reflects upon the recipients of such a service [4,76,86-90], the global health system 

[22,47,76,86,91,92], and the PSWs themselves [13,28,76,93], as shown in Figure 1.2.1. The 

framework has, therefore, been developed by authors through a general review of the literature 

that examines the effects of PSSs on patients, health care systems, and also PSWs themselves so 

as to provide evidence-based material supporting all possible effects of PSW roles. 

Supportive social relationships can have a dual opposing effect on individuals’ lives, either as a 

family member or as social and professional networks through sharing their disappointments and 

pains or their joy and successes [113]. Useful roles for PSSs are identified in many studies. For 

example, adding 3 peer specialists to a team of 10 intensive case managers provided better QOL 

with greater satisfaction [114], stigma reduction, and less health service utilization [186, 187]. The 

economic impact of PSSs has been extensively studied in the literature, concluding cost 

containment for the health care system in terms of reduction of readmission rates, emergency visits, 

and fewer hospital stays, which altogether substantially exceed the cost of running a peer support 

program [188]. Moreover, PSWs are looked at as providers of a service at a cheaper cost compared 

with other health care providers [189, 190]. For example, about US $23,000 is paid to PSWs in the 

United States compared with around US $100,000 for a nurse practitioner [96]. However, a PSS 

is not posited as a substitute for clinical services, rather it is perceived as an intrapersonal and 

social service that provides a dual role of effective service and with humanizing care and support 

[116, 128, 191]. This role extends to cover PSWs themselves, in terms of improved overall well-

being and self-confidence, reframing identity, and enhancing responsibility either toward 

themselves or their peers [115, 192].  

 

Figure 1.2.1. The conceptual framework for the impact of peer support workers in mental health. 

MH: mental health; PSS: peer support service; PSW: 

peer support worker. 
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Although PSWs can play a variety of tasks, managers who hire them may want to ensure that 

improving patient activation is included in their range of duties [150]. In 2 concurrent studies, a 

significant increase in QOL satisfaction, reduction of rehospitalization rates, and reduction in the 

number of hospital days were recorded when adding PSSs to usual care [124, 193]. In another 

study engaging 31 peer providers in diverse mental health, agencies identified 5 broad domains of 

wellness, including foundational, emotional, growth and spiritual, social, and occupational 

wellness [106]. In a systematic literature review for people with SMIs, peer-navigator interventions 

and self-management were the most promising interventions [149]. PSWs’ effects are diversified 

through sharing in different contexts. For example, positive impacts on the physical health of their 

peers have been recorded [151], Peer-based approaches have been used to deliver behavioral 

weight loss interventions [194]. For young students, structured peer support for depression may 

have benefits in improving students’ mental well-being [166]. In the case of crisis houses, greater 

satisfaction was achieved through a provided informal PSS [195]. Robust studies, therefore, 

recommend implementing peer support programs [112, 120]. 
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On the other hand, authors found that PSSs met moderate levels of evidence and that effectiveness 

varied across service types, for example, with “peers in existing clinical roles” was described as 

being less effective than the “peer staff added to traditional services” and “peer staff delivering 

structured curricula” [105]. Other reviews suggested that current evidence does not support 

recommendations or mandatory requirements from policy makers to offer programs for peer 

support  [111, 112].  

 

Peer Support Workers’ Satisfaction and Challenges 

PSWs experience different problems alongside their diverse job roles, including low pay, stigma, 

unclear work roles, alienation, struggling with skill deficits, lack of training opportunities, 

emotional stress in helping others, and, on top of that, maintaining their personal physical and 

mental health wellness [196, 197]. Researchers found that PSWs experience discrimination and 

prejudice from nonpeer workers, in addition to the encountered difficulties of how to manage the 

transition from being a patient to a PSW. As a result, high attrition rates were noted among PSWs 

in mental health settings [198, 199]. Peer job satisfaction is strongly dependent on several factors 

[196, 200, 201].  Role clarity and psychological empowerment, organizational culture, and 

working partnership with peers were the most significant predictors of PSW job satisfaction, while 

professional prejudice was not perceived as a significant predictor [202, 203]. Other studies noted 

that the main problems were experiencing marginalization, lack of understanding, and a sense of 

exclusion [204-206]. Payment could also contribute to the amount of satisfaction of PSWs [177], 

as compensation helps through facilitation and engagement motivation [205]. Nevertheless, it 

seems that not the payment, which ranged from US $10 to US $20 per hour, but the lack of 

recognition and acknowledgment are the causes for job nonsatisfaction [200]. 

An interesting literature review grouped these challenges and barriers facing PSWs during 

fulfilling their assigned roles into 6 main categories: nature of the innovation, individual 

professional, service user, social context, organizational context, and economic and political 

contexts [207]. 

It is evident from the abovementioned information that the PSW role is challenged at multiple 

levels, including at the personal, societal, and organizational levels. These challenges have a direct 

bearing on PSW satisfaction, and the successful integration of the PSW role into the health care 

system depends to a great extent on how these challenges are overcome. 
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Novel Technology in Peer Support Service (Online and Telephone) 

Online support groups are usually conducted through bulletin boards, emails, or live chatting 

software [130]. Online groups are familiar with people whose illnesses are similar to SMIs or 

affecting the body shape that have forced them to experience embarrassment and social 

stigmatization [125, 126]. Therefore, they split from the social contexts and redirect toward novel 

ways of help, such as PSWs and online support groups, and web-based communities provided a 

suitable medium for people with SMIs by following and learning from their peers on the web, 

which positively helped them to fight against stigma, instilling hope and gaining insight and 

empowerment for better health control [127]. Increasingly, social media grew as a target for 

individuals with SMIs, such as schizophrenia, schizoaffective disorder, or bipolar disorder, seeking 

advice and supporting each other [208-210]. For someone with SMIs, the decision to reach out and 

connect with others typically occurs at a time of increased instability or when facing significant 

life challenges [211]. In a qualitative study, popular social media, such as YouTube, appeared 

useful for allowing people with SMIs to feel less alone, find hope, support each other, and share 

personal experiences and coping strategies with day-to-day challenges of living with mental illness 

through listening and posting comments [210]. Mobile phone–based peer support was found to be 

a feasible and acceptable way to the youngsters during their pregnancy as well as in the postpartum 

period [212]. In addition, when coupled with frequent face-to-face meetings with PSWs and with 

“text for support,” it could be of high value for patients with different mental illnesses [213]. 

Although online peer networks actively fight against discrimination and stigma, their accessibility 

to diverse patients’ sectors regarding their income and ethnicity is still questionable [127]. 

 

Future of Peer Support Services 

Potential new roles, such as community health workers, peer whole health coaches, peer wellness 

coaches, and peer navigators, have been suggested for such a workforce [177]. They are described 

as an “ill-defined potential new layer of professionals” [214]. Through an initiative undertaken by 

SAMHSA via its “Bringing Recovery Supports to Scale Technical Assistance Center Strategy,” a 

successful identification of abilities and critical knowledge necessarily required for PSWs who 

provide help and support for those recovering from mental health and substance abuse was noted 

[177]. At present, peer support is seen as a growing paradigm in many countries, including the 
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United Kingdom, Canada, New Zealand, France, and the Netherlands [199, 215]. As an evolving 

culture, peer support has the opportunity to forge not just mental health system change but social 

change as well [139]. A novel peer support system termed “Edmonton peer support system” 

(EPSS) is currently being tested in a randomized controlled pilot trial [213]. In this study, 

investigators are evaluating the effectiveness of an innovative peer support program that 

incorporates leadership training, mentorship, recognition, and reward systems for PSWs, coupled 

with automated daily supportive text messaging, which has proven effectiveness in feasibility trials 

involving patients with depression and alcohol use [216, 217]. Previous studies have examined  

the effect of PSS in different contexts, including outpatient departments [218], emergency 

departments [155, 156], community MH clinics [219, 220], inpatient sites [221]. On the contrary, 

the EPSS study focuses on patients who have been discharged from acute care hospitals. These 

patients are being randomized into 1 of the 4 main groups: enrollment in a peer support system, 

enrollment in a peer support system plus automated daily supportive and reminder text messages, 

enrollment in automated daily supportive and reminder text messages alone, or treatment as usual 

follow-up care. The research team hypothesizes that patients who are assigned to a peer support 

system plus automated daily supportive and reminder text messages will show the best outcome. 

Organizations may facilitate peer support through their values, actions, and oversight [215] and 

through a robust supervision system with available educational access, which could be the 

adequate path for creating a positive and risk-free environment for PSWs throughout their complex 

workloads [222]. On the other hand, ethics committees play essential roles in the inclusion of 

PSWs in applied research studies by avoiding repetition of the work of other trusted agencies and 

considering the ethical validity of consent procedures for peer support interventions [223].   

Discussion 

There is an internationally growing trend to adopt PSSs within addiction and mental health 

services, and despite the ongoing challenges, large sections of the current literature support the 

inclusion of the PSWs into the mental health care workforce. The literature suggests that the 

benefits of PSSs impact not only the recipients of mental health services but also extend to the 

PSWs and the whole health care system. Although the expected benefits of PSSs might be directly 

measured in terms of service utilization or patient improvement indicators, this could also extend 

to include wellness and empowerment for PSWs, who may still be fragile, vulnerable, and in need 

of ongoing acknowledgment and recognition. Thus, the potential for PSSs to be embedded into 
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routine care and the opportunities for the development of innovative models of care for addiction 

and mental health patients such as the EPSS, which incorporates PSSs and supportive text 

messaging [213], are evidently a high valued priority. However, the feasibility and maintenance 

of a robust PSS in health care would only be possible through collaborative efforts and ongoing 

support and engagement from all health care practitioners, managers, and other stakeholders. 

This literature review has several limitations. First, the review is not a systematic review or meta-

analysis, and as such, there were no well-defined inclusion or exclusion criteria of studies, which 

potentially could lead to the exclusion of some essential related studies. Second, the search was 

conducted in English publications only. Consequently, there is a high probability of missing 

critical related publications published in non-English languages. Finally, as the review depended 

mainly on the available literature from the aforementioned sources, which showed marked 

variability in their design and covered diverse ideas under the central theme, the different weights 

for each idea throughout the review could be noted. 
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1.3. Text Messages in the Field of Mental Health: Rapid Review of the 

Reviews 

Shalaby, R., Adu, M. K., El Gindi, H. M., & Agyapong, V. I. O. (2022). Text Messages in the 

Field of Mental Health: Rapid Review of the Reviews. Front Psychiatry, 13. 

doi:10.3389/fpsyt.2022.921982. Available at: Frontiers | Text Messages in the Field of Mental 

Health: Rapid Review of the Reviews | Psychiatry (frontiersin.org)  

 

This section will highlight and elaborate with further details upon the benefits and positive 

outcomes of the supportive text messaging in the field of mental health along with their role in 

addressing the emerged gap. The section demonstrates a rapid review of the reviews hold upon the 

text messages in mental health field, regarding their applications, usability, and benefits. 

 

  

https://www.frontiersin.org/articles/10.3389/fpsyt.2022.921982/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.921982/full
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Abstract  

Background: While mental health problems constitute a worldwide concern contributing to the 

global rates of morbidity and mortality, conventional mental healthcare services do not meet the 

current needs. Text messages (TM) represent a live model that incorporates technology into 

health services, spanning a large number of health conditions and playing different roles that 

may support the current healthcare system. 

Objective: To examine the TM services in the field of mental health, regarding their 

effectiveness, feasibility, acceptability, and economic evaluation in different contexts of mental 

health diagnoses and during critical times, when provided to individuals with mental health 

symptoms/disorders. 

Methods: This rapid review was conducted through an online search in PubMed, Embase, 

PsycINFO, and Medline databases. The review targeted the review studies which examined 

online or mobile addiction and mental health services, utilizing TM services. The search was run 

from the inception up to September 30, 2021. 

Results: Sixty review articles met the inclusion criteria and were included in this review. All 

reviews were published over the last decade. The results showed that people of a young age were 

fairly represented, and most reviews were run over substance use disorders (SUD), including 

Alcohol. Most reviews examined the effectiveness outcomes of the texting service, while to a 

lesser extent the acceptability and feasibility, among others. Texting services were reported as 

effective in psychotic disorders and SUD. However, the results related to depression and anxiety 

were mixed. Most reviews reported a considerably high risk of bias among their included studies. 

High satisfaction and acceptability of the texting services were reported for patients with various 

mental health conditions, including those with severe mental illness. 

Conclusions: This rapid review highlighted the applications, usability, benefits, and satisfaction 

with the TM in the field of mental health. For a higher quality of evidence, future studies should 

consider TM interventions in the contexts with mixed results or a dearth of literature, and during 

critical times, such as the COVID-19 pandemic. Policy- and decision-makers, therefore, need to 

further support text-based services with guided investments in interventions that were evidenced 

to be accepted, economic and feasible.  
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Introduction  

Mental health problems constitute a global concern and contribute significantly to the global rates 

of morbidity and mortality [224, 225]. Mental health care services, however, do not meet current 

needs. Globally, about two-thirds of patients with mental illness never seek treatment [226]. 

Similarly, in Europe, less than one-third of patients with psychiatric illnesses receive any treatment 

[227]; in the USA, more than half of adults with mental illness do not receive treatment for their 

mental health conditions [228]; and in Canada, more than 40% of Canadians who reported that 

they need help for mental health, reported their needs were partially met or fully unmet [229]. 

Although the World Health Organization (WHO) reported the availability of mental health 

services, such as medications [226], several other limitations have contributed to the 

aforementioned trends. For example, the system barriers represented in the lack of mental health 

professionals, including therapists in the remote and rural communities, in addition to the costly 

and resource-intensive nature of the conventional services [226, 228-231]. Furthermore, the stigma 

and discrimination barriers related to the patients' own beliefs or to the social and professional 

circles surrounding them have significantly contributed to the limited accessibility to the mental 

health services [226, 228-231]. 

A large body of literature, therefore, suggested the high impact and effectiveness of the remotely 

delivered services that could be as effective in managing mental health conditions as compared to 

face-to-face services [229, 232]. Skills acquired through self-directed learning from online 

resources and different technological platforms have been embraced as potential solutions to cross 

the gap between evidence-based therapies and community practice [233]. Such services have been 

widely adopted in the healthcare system worldwide, and several technical terms becoming 

commonly used, such as telehealth or telepsychiatry, mHealth, eHealth, Internet interventions, 

mobile-based interventions, and user-led support [234-238]. 

Text messages represent a live model for incorporating technology into the health care system, 

spanning over a large scale of mental health conditions and through different roles. The majority 

of the current literature reports significant outcomes of these services within different contexts. 

For example, texting services are commonly used as a reminder of medical appointments  [239]or 

to encourage adherence to prescribed medications [240]. Texting or talking on the phone was a 

preferred mode of communication among adolescents compared to the face-to-face physicians' 
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evaluation; more convenience with reduced anxiety and effective communication were among the 

reported reasons [241]. Therefore, the growing spread of such wireless services in the health care 

system became more reasonable.  

Texting service programs, such as Text2quit and Quit4baby, have been provided to people in the 

field of smoking, addiction, and well-being during their vulnerability with considerable success. 

Text2quit is a smoking cessation text messaging program provided primarily for adults, while 

Quit4baby is a smoking cessation text messaging program for pregnant smokers that was adapted 

from Text2quit [242, 243]. Like Text2quit, Quit4baby was based on the Social Cognitive Theory 

with messages aimed at improving self-efficacy for quitting. Participants received 1 to 5 text 

messages every day, with the highest dose of text messages sent on and around their quit date 

[243]. Quit4baby was designed to serve as a potential adjunct service for Text4baby, an existing 

national texting program in the USA, provided for pregnant women that provides perinatal health 

information, and has enrolled almost 1,000,000 users since its launch in 2010 [243, 244]. 

Text4baby is a theory-based mobile health program in which text messages are delivered to 

pregnant women and new mothers to improve their beliefs and behaviors of health care, and 

improve health status and clinical outcomes [245, 246]. The mothers receive free text messages 

three times per week with interactive components and user feedback [244]. Favorable responses 

to these programs have been reported. Participants to Text2quit and Quit4baby praised the content 

and the skills taught that helped them with positive ideas on quitting, to the extent that they may 

recommend it to a friend. Among reported outcomes for Text4baby, the positive belief changes 

among pregnant and new mothers concerned perinatal vitamin use, visiting a health care provider, 

and the risk of alcohol during pregnancy. 

Text4Mood and Text4Support represent two other mobile text messaging programs to help people 

with mood disorders and other mental health conditions, including alcohol use disorder, 

respectively [94, 217, 247, 248]. Through Text4Mood service, subscribers were patients seeking 

psychological or counseling services for depression and anxiety who received one daily text 

message for six consecutive months [94]. The messages were written by cognitive behavior 

therapists and counselors in partnership with mental health patients. Text4Support service, on the 

other hand, was delivered to patients with diverse mental health background. A bank of messages 

was generated and included different text message programs tailored for the following eight mental 

health domains: depression, anxiety, psychotic disorders, substance use disorders, bipolar disorder, 
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adjustment disorders, attention-deficit or hyperactivity disorder, and general well-being [249]. The 

subscribers received a single daily message for six consecutive months, which were based on 

cognitive behavioral therapy principles, and patients were enrolled to receive an assigned message 

bank based on their primary diagnosis. 

The results were promising as the services reported improved depression symptoms on the BDI-II 

scores, the sense of better symptom control, and high satisfaction on several domains. Clinically, 

the service reported significant higher days to first drink in patients who received daily supportive 

text messages for 6 months, compared to those who did not. 

The current availability of mobile phones has significantly contributed to the wide use of text 

message services [47, 231]. Seven billion people, representing 95% of the population worldwide, 

live in an area covered by a mobile-cellular network [231]. In Canada, the number of mobile 

internet users is 33.7 million in 2021 [250], representing around 90% of the population (88.1%). 

Additionally, by 2019, mobile technology expanded rapidly and the global penetration rate was 

96%, with more than 8 billion mobile phone subscriptions worldwide, along with the global 

widespread wireless network [251]. 

During crises times, such as COVID-19 pandemic, restrictions and limited activities were enforced 

in many jurisdictions. Self-isolation, quarantine, and physical distance rules became the new 

normal during this hard time that added to the distress associated with the pandemic and further 

widened of the gap, especially for people with underlying mental health conditions. Such 

limitations, while aimed to protect the public from communicable diseases, may trigger mental 

health problems and ultimately mental illness [252]. Texting services may help to close the 

emergent treatment gaps and support the public health against mental falls during the COVID-19 

pandemic [253]. 

Despite the reported benefits of texting services in the field of mental health, it is still not clear if 

such effects are generalized to all mental health symptoms or conditions, and whether they are 

available to individuals across different age groups. In addition, the evidence regarding the cost-

effectiveness of these services may need to be further explored, to understand the economic values 

of these programs. 

Therefore, this study aimed to illustrate the role of remote delivery means, particularly text 

messaging programs, in the field of mental health. The literature was examined to report the service 

regarding their supportive, preventive and screening roles when provided to the patients with 



  

34 
 

mental health disorders, caregivers, or the general public with mental health symptoms. 

Additionally, we explored the effectiveness, feasibility, acceptability, and economic evaluation of 

texting services in different contexts of mental health diagnoses or during critical times. 

 

Methodology 

This rapid review was conducted through a systematic search in PubMed, Embase, PsycINFO, 

and Medline databases. The review examined the available study reviews which were run in the 

field of addiction and mental health and reported upon the utilization or application of text 

messaging programs, from the inception of the database until the 30th of September 2021. 

Review of the reviews represents a comprehensive and systematic approach of analysis that 

could help in examining online interventions, such as texting programs. Additionally, such 

reviews could reliably reflect various outcomes along the desired ones, which may help in 

enriching the topic and supporting the results. 

The search strategy was run in the electronic databases with the use of Covidence software [254]. 

Three reviewers/authors (RS, MA, HE) helped in reviewing the articles, and independently 

screened titles and abstracts and reviewed all full-text articles meeting the inclusion criteria. For 

each article, two reviewers were needed to independently screen the titles and abstracts of 

identified citations, as well as for the full text review. Discrepancies were discussed among the 

authors and the fourth author (VA) resolved the conflicts. 

Search Terms 

The following terms were used for article extraction: Systematic review, scoping review, meta-

analysis, review, analysis and; online, text, internet, message, web-based, mobile, cell phone, 

SMS, digital health, mobile, web, mHealth, eHealth and; depression, anxiety, mental, bipolar, 

psychosis, PTSD, schizophrenia, substance use disorder, alcohol, drugs. 

 

Selection Criteria 

Inclusion Criteria: 

Type of the Study: Systematic review, scoping review, meta-analysis, literature review, review. 

Quantitative and qualitative reviews were included. 
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Intervention: Text messaging service (text message or SMS), including web and phone services. 

Texting services were included if they were the main intervention under study or when the 

technology used included text messages and controlled for in the analysis and results. 

The Mental Health Conditions/Symptoms: Common mental health conditions, including 

depression, bipolar disorder, psychosis, anxiety, eating disorder, suicide (ideation/attempts), 

PTSD, panic disorder, substance use disorder (SUD; including different substances, alcoholism, 

or smoking). 

Participants: patients with mental and non-mental health conditions, caregivers, and the general 

public. 

Aim of the Used Text Service: Therapeutic, prevention, screening for or monitoring of mental 

health condition(s). 

The Aim/Objective of the Study Reviews: To assess the efficacy, effectiveness, economic 

evaluation, adherence to the used technology, feasibility, recipients' satisfaction, usability, and 

health care providers acceptability (as a primary or secondary outcome) 

Publications are to be in the English language. 

 

Exclusion Criteria 

1) Digital or online interventions that did not include text messaging services or included them but 

did not control for this condition while reporting the results. 

2) Non-review papers. 

3) Non-mental health reviews, such as general health care services. 

4) Any other mental health conditions, other than those referred to in the inclusion criteria. 

5) Protocols, comments, or theses. 

6) Publications reporting psychological impacts of social network sites (e.g., Facebook). 

7) Aim of the text messages was to: improve mental health literacy, knowledge, information about 

psychological conditions, relieve stigma, surveillance, training, appointment reminders, or 

adherence to the medications as a standalone outcome. 

 

Data Extraction 

For eligible trials, the following data were extracted using a data extraction form: 
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Author name and year of publication; duration covered within the review; technology used and the 

details of the comparative group; targeted mental health condition(s); the aim of the review; the 

number of the studies included in each review; type of the included population (demographic 

characteristics); reported bias (e.g., selection, reporting, and publication); and the main 

findings/results. 

 

Results 

Search Results 

Through the search strategy in the electronic databases and the use of Covidence software, 1,631 

articles were identified. Another eight studies were recruited manually from Google Scholar and 

gray Literature, yielding a total of 1,639 articles eligible for primary screening. After the removal 

of duplicated records, 1,050 studies were screened for title and abstract; out of them, 273 articles 

were eligible for full-text review. After careful review, 257 studies were excluded; the primary 

reason was for the wrong intervention in which the studies used different technology, such as 

mental health apps, iCBT, or digital technology not including texting services or did not control 

for texting services while reporting the results. Finally, only 16 review articles met the inclusion 

criteria and were included in this review Figure 1.3.1. 

 

Overview of the Included Reviews 

Most of the included reviews were systematic reviews (n = 14, 87.5%); of those, five reviews were 

followed by meta-analysis. The rest were scoping reviews (n = 2, 12.5%). Publishing of the 

reviews started in 2014 and continued to 2021. Half of these (n = 8.50%) were published in the 

last 3 years (2019–2021). The reviews spanned the period starting from the inception of the 

database and ending in 2020. Refer to Table1.3.1. 
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Figure 1.3.1: PRISMA flowchart of study inclusion process 

 

 

Targeted conditions: Various mental health conditions and addiction disorders were covered in 

the reviews under study. Just below half of the reviews (n = 7, 44%) targeted the condition of SUD, 

including substance, alcohol or smoking [255-261]. The rest included other mental health 

conditions: depression (n = 2, 12.5%) [231, 262], psychosis (n =2, 12.5%) [47, 237], depression, 

suicidal ideation or anxiety (n = 1, 6%) [263] or any mental health disorder (n = 4, 25%) [241, 

264-266]. 

 

The Intervention 

More than half the review studies (9/16, 56%) focused primarily on texting-based services, while 

seven studies examined different online interventions that included texting services (Hutton et al. 

review [256], which examined text messages, apps on smartphone devices, iPad and internet 

delivered treatment; Alvarez Jimenez et al. review [237], which included internet or mobile-based 

interventions;; Berry et al. review [266], which examined Online or mobile phone interventions; 
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Song et al. review [259], which examined mHealth, interactive voice response (IVR) or app; 

Boland et al. review  [258], included mobile phone (text or apps)and  internet services; Fowler et 

al. review [260], which included Mobile technology-based interventions, such as SMS, texts or 

apps; and Dwyer et al. review  [263], which included E-mental health approaches involving text-

based, real-time communication with a qualified human therapist and the predictive power of 

language use patterns). 

Aim of the reviews: Most reviews aimed to assess text messaging services or mHealth 

interventions (controlling for text message outcomes) regarding their effectiveness (n = 10) [231, 

255-263], acceptability, feasibility, usability, barriers, safety and benefits (n = 4) [47, 237, 264, 

266]; adherence (to medications or the intervention) or engagement (n = 3) [47, 261, 265]; general 

characteristics of the service and other outcomes (n = 3) [241, 259, 263], with reported overlapped 

outcomes. 

Number of articles/participants included in the reviews: The total number of articles included 

in each review ranged from (n = 7) in two reviews [231, 265] to (n = 70, [263]). The number of 

participants included in each review was not always reported. Only Cox, Allida et al. 2021 [231] 

reported having 1918 participants for their seven studies; and Senanayake, Wickramasinghe et al. 

2019 [262] reported 945 participants for their nine studies.  

Participants’ characteristics: The included reviews targeted different populations; for example, 

four studies targeted young people, adolescents, or young adults spanning from 12 - 39 years [241, 

255-257]. Two studies [231, 259] targeted adult populations 18 years and older, and one study 

[262] targeted both adults and adolescents. One study [258] targeted vulnerable and 

socioeconomically disadvantaged populations, including homeless persons, mental health patients 

or prisoners, juvenile delinquency, or Indigenous /Maori /Inuit /North American Indian). The rest 

of the studies (n = 8) did not report/include any specific demographic characteristics for the 

participants [47, 237, 259, 261, 263-266] 

Risk of bias assessment: Only six studies (40%) of the included reviews reported the assessment 

of bias among the studied articles. The Cochrane Collaboration risk of bias tool was commonly 

used to assess the quality and risk of bias. The results varied but overall, seem to be at a high risk 

of bias; for example, Alvarez-Jimenez, Alcazar-Corcoles et al. [237] demonstrated that only two 

studies (one RCT and one uncontrolled study) out of ten (20%) mostly met the assigned quality 
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criteria, while no study included blind assessors to study design or purpose. Boland, Stockings et 

al. [258]  reported that only one study (1/13, 8%) was methodologically rigorous, while the rest 

were between moderately (8/13, 62%) and poorly rigorous (4/13, 31%). Similarly, Cox, Allida et 

al. [231] reported the quality of evidence of the effectiveness of text messaging among their 

reviewed studies was very low. The authors attributed the low quality to a high risk of selection 

and performance bias, heterogeneity, and the reported wide confidence intervals. 

On the other hand, Senanayake, Wickramasinghe et al. [262] excluded the probability of high risk 

of bias among their review studies, but they did not exclude the risk of publication bias that may 

be expected when negative results were not published.
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Table 1.3.1: Summary of studies using Web-based interventions for the mental health disorders  

Autho

r 

(Year) 

Durati

on  

Type of 

review 

Technology 

used/ mental 

health 

condition 

Aim of the review 

study 

Number of 

the studies / 

participants’ 

(characteristi

cs) 

Bias assessment Outcome/results ± effect size 

(Mas

on et 

al. 

2015) 

2000

-

2013 

Meta 

analysis  

Text message-

based 

intervention 

programs /SUD 

To examine the 

effectiveness of text 

message interventions 

for tobacco and alcohol 

cessation within 

adolescent and young 

adult populations 

14 articles /  

adolescents 

and/or young 

adults ages 12 

to 29 

- - Text interventions have a positive effect on reducing substance 

use behaviours (Effect size = 0.25).  

- In general, text interventions have a positive effect on reducing 

substance use behaviours.  

- Results are discussed in the context of prevention opportunities 

and recommendations for future text messaging intervention 

research. 

(Hutt

on et 

al. 

2020

) 

2005

- 

Janua

ry 

2017 

System

atic 

review 

of the 

literatur

e 

mHealth 

interventions 

delivered via 

website or 

mobile 

technology 

(including text 

messages, apps 

on smartphone 

devices, iPad 

and internet 

delivered 

treatment) / 

alcohol 

consumption. 

To examine current 

evidence on the 

effectiveness of 

mHealth technology use 

in reducing harmful 

alcohol-related 

behaviours among 

young people without 

known alcohol 

addiction. 

18 articles 

/  

young people 

(12-26 y) 

without 

known 

alcohol 

addiction, 

alcohol 

dependency, 

or a pre-

existing 

condition 

related to 

alcohol. 

- - The length of interventions, time carried out and follow-up was 

variable, with the shortest intervention being 2 to 3 h and the 

longest being 1year. 

- Ten studies reported some effectiveness related to 

interventions with nine reporting a reduction in alcohol 

consumption.  

- SMS messaging had the greatest efficacy among the 

interventions reviewed in this population.  

- Use of mHealth, particularly text messaging (SMS), was found 

to be an acceptable, affordable and effective way to deliver 

messages about reducing alcohol consumption to young 

people.   

(Alvar

ez-

Jimen

ez et 

al. 

2014) 

From 

incep

tion 

to 

Augu

st 

2013. 

System

atic 

review  

User-led, 

internet or 

mobile-based 

interventions 

/  

psychosis   

To systematically 

compile and analyze the 

current evidence on the 

acceptability, feasibility, 

safety and benefits of 

internet and mobile-

based interventions for 

people suffering from 

psychosis 

12 articles 

/ 

No specific 

demographic 

characteristics

. Participants 

should be 

diagnosed 

with 

- Cochrane Collaboration 

‘risk of bias’ tool. 

- Only one study reported 

adequate randomization 

procedures, blinding of 

study-group assignments 

and had sufficient 

- Interventions included: web-based psychoeducation; web-based 

psycho-education plus moderated forums for patients and 

supporters; integrated web-based therapy, social networking 

and peer and expert moderation; web-based CBT; personalized 

advice 

- 74–86% of patients used the web-based interventions 

efficiently; 75 – 92% perceived them as positive and useful, and 
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schizophrenia

-spectrum 

disorders 

using either 

DSM or ICD 

criteria. 

statistical power to detect 

moderate effects.  

- For uncontrolled studies, 

only 3 measured 

acceptability and 

completion of the 

intervention against a priori 

criteria. 

- No study included 

assessors blind to study 

purpose and/or 

methodology. 

70 – 86% completed or were engaged with the interventions 

over the follow-up.  

- Preliminary evidence indicated that online and mobile-based 

interventions show promise in improving positive psychotic 

symptoms, hospital admissions, socialization, social 

connectedness, depression and medication adherence. 

Regarding mobile interventions only:  

- There is an associated increased number of social contacts, 

decreased hallucination severity, improved medication 

adherence, and useful medium to monitor early warning signs 

of relapse and possibly prevent hospital admissions in real-time 

ecological momentary assessments.  

- A tailored SMS-based intervention showed encouraging results 

in improving social contacts and hallucination severity.  

- Conversely, no significant improvements were detected in 

psychotic symptoms, depression and independent living skills, 

fostering functional outcomes through validated measures at 

follow-up. 

(Basto

la et al. 

2020) 

From 

2010 

to 

2018 

Meta-

analysis 

of 

RCTs 

and pre-

post 

studies 

Mobile phone-

based text 

messaging/SMS 

/ 

Alcohol abuse 

and alcoholism 

To analyze the 

effectiveness of mobile 

phone-based text 

messages as a 

preventive intervention 

for youth and younger 

adult populations' 

problem drinking. 

44 articles 

/ 

College 

students and 

younger 

adults (<39 

years). 

Cochrane “Risk of Bias” 

tool was used. No results 

were reported. 

 

- Forest plot analysis showed reduction in binge drinking 

episodes in the control group without the intervention 

(OR = 2.45 [1.32–.53], I2 = 59%, χ2 = 14.64), suggesting that 

mobile phone-based text messaging was not effective in 

lowering binge drinking, with possibilities of opposite effect.  

- Forest plot analysis on the effect of short-term interventions 

using mobile phone-based text messaging on the mean drinks 

per occasion favoured neither group (standard mean 

difference = 0.28 [−0.02 to 0.58], I2 = 28%, χ2 = 4.19), also 

suggesting that the text message had negligible impact on the 

experimental group.  

- Similarly, the effect of text messaging on the reduction in 

average standard glasses per week favoured neither group 

(standard mean difference = −0.05 (−0.15 to 0.05), I2 = 0%, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071024/#B2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071024/#B2
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χ2 = 2.88), further suggesting that the text messages had a 

negligible impact. 

-  Forest plot analysis on the effect of long-term interventions 

favoured the control groups over the experimental groups 

(OR = 7.24 [2.71–19.31], I2 = 76%, χ2 = 12.41). 

(Berro

uiguet 

et al. 

2016) 

In 

May 

2015 

System

atic 

review 

of 

RCTs, 

non-

RCTs 

and 

protoco

ls 

mobile phone 

and web-based 

text messaging. 

(Text messages 

could be 

delivered to a 

patient by the 

caregiver or vice 

versa).  

/  

Mental health 

conditions, 

including SUD, 

depression, 

anxiety, bipolar 

disorder, and 

schizophrenia. 

To review the literature 

regarding the use of 

mobile phone text 

messaging in mental 

health care; SMS was 

used to promote mental 

health, including any 

type of preventive or 

monitoring strategy  

 

36 articles 

/ 

No special 

characteristics 

were reported.  

-  - Text messaging was used in a wide range of mental health 

situations, notably substance abuse (31%), schizophrenia 

(22%), and affective disorders (17%).  

- Four ways were identified in which text messages were used: 

reminders (14%), information (17%), supportive messages 

(42%), and self-monitoring procedures (42%). Applications 

were sometimes combined. 

- Growing interest in text messaging since 2006 was reported and 

text messages have been proposed as a health care tool in a wide 

spectrum of psychiatric disorders including substance abuse, 

schizophrenia, affective disorders, and suicide prevention. 

- Most papers described pilot studies, while some randomized 

clinical trials (RCTs).  

- Overall, a positive attitude toward text messages was reported.  

- RCTs reported improved treatment adherence and symptom 

surveillance. Other positive points included an increase in 

appointment attendance and in satisfaction with management 

and health care services.  

(Bolan

d et al. 

2018) 

From 

Janua

ry 

1980 

to 

May 

2016 

System

atic 

review 

and 

Meta-

analysis 

 

Technology-

based smoking 

cessation 

interventions 

(eg, mobile 

phone (text or 

apps), internet, 

etc.), excluding 

telephone 

counselling or 

To assess the 

methodological quality 

and effectiveness of 

technology-based 

smoking cessation 

interventions in 

disadvantaged groups. 

13 studies 

/ 

Disadvantage

d groups 

(vulnerable 

populations or 

socioeconomi

c status or 

homeless 

persons or 

- Cochrane Collaboration 

risk of bias tool was used. 

- Only one study scored six 

or more “low risk” items 

and was deemed to be 

methodologically rigorous. 

- Most utilized were websites (n = 5) or computer programs (n = 

5), and seven additionally offered nicotine replacement therapy.  

- Technology-based interventions increased the odds of smoking 

cessation for disadvantaged groups at 1 month (odds ratio [OR] 

1.70, 95% confidence interval [CI] 1.10, 2.63), 3 months (OR 

1.30, 95% CI 1.07, 1.59), 6 months (OR 1.29, 95% CI 1.03, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071024/#B2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7071024/#B2
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VHS video), or 

conventional 

mass media 

campaigns 

/ 

Smoking  

 

mental health 

patients or 

prisoners or 

juvenile 

delinquency 

or 

Indigenous/M

aori/Inuit/nort

h American 

Indian) 

- Eight studies deemed to be 

moderately rigorous. 

- Four studies deemed to be 

poor on measures of 

methodological rigour.  

- The majority of studies 

were at low risk of bias for 

sequence generation, 

incomplete outcome data, 

selective reporting 

- Approximately half of the 

studies were at low risk of 

bias for allocation 

concealment.  

- None of the studies clearly 

reported blinding of 

participants and personnel,  

- Three studies were deemed 

high risk of bias for 

incomplete outcome data; 

three studies were 

considered high risk for 

selective reporting; and 

two studies were 

considered high risk for 

other bias including 

uneven sample sizes and 

significant differences in 

baseline characteristics per 

condition. 

1.62), and 18 months post-intervention (OR 1.83, 95% CI 1.11, 

3.01). 

- Regarding mobile text-messaging intervention alone (only one 

study), a significant effect was reported after one month of the 

intervention, with higher odds of smoking cessation among 

intervention groups (OR 2.81, 95% CI 1.58, 4.99).  

- Mobile phone text-messaging, computer- and website-delivered 

quit support showed promise at increasing quit rates among 

Indigenous, psychiatric and inpatient substance use disorder 

patients.  

 

(Cox, 

Allid

a, 

from 

1992 

to 18 

Septe

System

atic 

review 

and 

- Text messaging 

interventions 

were defined as 

one or more text 

- To quantify the effects 

of text messaging 

7 studies with 

1918 

participants 

/  

- Cochrane risk of bias tool 

for RCTs was used 

- Borderline statistically significant reduction in depressive 

symptom scores between the text messaging intervention and 

control groups favoring intervention.  
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and 

Hack

ett 

2021

) 

mber 

2018 

Meta-

analyssi 

messages with 

health-related 

content sent to a 

personal mobile 

device.  

- The comparator 

had to be usual 

care or an 

attention control 

- One-way and 

two-way text 

messaging trials 

were included. 

- Trials of 

smartphone 

applications 

were excluded. 

/ 

Depression. 

interventions to reduce 

depressive symptoms  

- Identify variables that 

might influence the 

effectiveness of the 

intervention. 

Adults aged 

⩾18 years and 

were 

identified by a 

healthcare 

provider, to 

minimize 

volunteer 

bias. No 

exclusions 

were made on 

the basis of 

any reported 

medical 

condition 

among the 

participants. 

- The overall rating of the 

quality of evidence of the 

effectiveness of text 

messaging was very low 

- The evidence from the 

trials was downgraded in 

quality due to a high risk of 

selection and performance 

bias, heterogeneity and 

very wide CIs. 

- Publication bias was not 

assessed due to the small 

number of included trials 

- Statistically significant reductions were shown in important 

subgroups, such as in those using the Beck Depression 

Inventory (BDI) or 9-item Patient Health Questionnaire (PHQ-

9) questionnaires; where text message content was targeted at 

mental well-being, mood improvement and cognitive 

behavioural therapy information; and when the message 

frequency was ⩾2 times per week. 

- Text messaging has potential to reduce depressive symptoms, 

however more research is required before recommendations can 

be made about the routine use of text messaging for the 

management of depressive symptoms. 

(D'Arc

ey et 

al. 

2020) 

From 

Janua

ry 

2000 

to 

Marc

h 

2019 

System

atic 

review  

Text message  

/ 

Psychosis  

- To examine the clinical 

engagement and 

feasibility of SMS text 

messaging services in 

the treatment of 

psychosis. 

15 studies 

/ 

Demographic 

restrictions 

were not 

applied 

-  - Most studies demonstrated the positive effects of SMS text 

messaging on dimensions of engagement such as medication 

adherence, clinic attendance, and therapeutic alliance. 

- Particular subgroups expressed better adherence, such as 

patients with low baseline adherence and those living 

independently. 

- Regarding feasibility outcome: five studies examined aspects of 

feasibility, usability, and user satisfaction. Studies reported a 

good endorsement of interest (59%), wanting to continue using 

the intervention (47% - 64%), moderate-to-high ratings of 

effectiveness (41% - 87%), satisfaction (70% - 90%), and ease 

of use (80% - 98%); and only a small proportion endorsed harm 

associated with the intervention (13%).  
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- Overall, SMS text messaging is a low-cost, practical method of 

improving engagement in the treatment of psychosis, although 

efficacy may vary by symptomology and personal 

characteristics. 

(Sena

naya

ke et 

al. 

2019

) 

Betw

een 

2012 

and 

2019 

A 

systema

tic 

review 

and 

meta-

analysis 

of 

RCTs 

 

Text messaging 

/ 

Depression  

To evaluate the 

effectiveness of text 

messaging interventions 

for the management of 

depression. 

9 studies (945 

patients: 764 

adults and 181 

adolescents) 

Low risk of bias was 

expected (RCTs used), 

however publication bias 

may be expected where 

negative results may have 

not been published 

- Five studies used text messaging as the only intervention, while 

the remaining combined text messaging with other treatment 

modalities such as behavioural activation or CBT.  

- A meta-analysis was conducted on seven selected RCTs (845 

patients: 664 adults and 181 adolescents). The standardized 

mean reduction in depression due to text messaging 

interventions was 0.23 (95% confidence interval: –0.02 to 

0.48).  

- There was evidence of heterogeneity in treatment effect 

between studies. 

(Song, 

Qian, 

and 

Yu 

2019) 

From 

Dece

mber 

2016 

to 

Marc

h 

2017 

System

atic 

review 

of 

RCTs 

Mobile phone 

technologies 

(e.g., SMS, 

mHealth, 

interactive voice 

response (IVR) 

or app) 

/ 

Unhealthy 

alcohol use 

(UHU) 

- To synthesize and 

understand the research 

evidence about the 

efficacy of mHealth 

interventions on various 

health outcomes for 

consumer self-control of 

UAU. 

- To identify the core 

components to achieve 

these outcomes. 

19 studies 

/ 

No specific 

characteristics 

were reported 

-  - 63% of mHealth interventions brought significant positive 

outcomes in improving participants’ health as measured by 

behavioural (n=11), physiological (n=1), and cognitive 

indicators (n=1), while no significant health outcome was 

reported in 32% of the studies.  

- A significant negative outcome was reported for the male 

participants in the intervention arm in one study (1/19, 5%), but 

no change was found for the female participants.  

- In total, five core components reported in the mHealth 

interventions for consumer self-control of UAU were context, 

theoretical base, delivery mode, content, and implementation 

procedure. However, sound evidence is yet to be generated 

about the role of each component for mHealth success.  

- Over half of the SMS- and IVR-enabled interventions were 

effective in reducing alcohol use or increasing readiness to 

change UAU in eight out of 12 studies (67%) and two out of 

two studies (100%), respectively. In contrast, app-enabled 
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interventions were only successful in reducing alcohol use in 

two out of five studies (40%). 

- The health outcomes were similar regardless of types of UAU, 

deployment setting, with or without nonmobile cointervention, 

and with or without theory. 

(Tofi

ghi et 

al. 

2017

) 

Not 

menti

oned 

System

atic 

review 

of the 

literatur

e 

Mobile phone 

messages (TM)  

/ 

Drugs and 

alcohol 

dependence 

- To clarify the effects of 

TM intervention design 

characteristics 

(frequency, 

personalization, user-

generated content, 

interactivity and privacy 

measures), patient 

engagement with the 

interventions, clinical 

outcomes, and potential 

adverse events.  

11 articles 

/ 

No specific 

characteristics 

were reported 

-  - Most studies demonstrated improved clinical outcomes, 

medication adherence and engagement with peer support 

groups.  

- TM interventions also intervened on multiple therapeutic 

targets, such as appointment attendance, motivation, self-

efficacy, relapse prevention, and social support. 

- Suggestions for future research, including intervention design 

features, clinician contact, privacy measures, and integration of 

behaviour change theories 

- TM interventions offer a feasible platform to address a range of 

substances (i.e., alcohol, methamphetamine, heroin, and 

alcohol), and there is increasing evidence supporting further 

larger-scale studies. 

(Fowl

er, 

Holt, 

and 

Joshi 

2016) 

From 

Janua

ry 

2004 

to 

Dece

mber 

2015 

System

atic 

review 

of the 

literatur

e of 

RCTs 

Mobile 

technology-

based 

interventions 

(e.g., SMS, texts 

or apps) 

/ 

Harmful use of 

alcohol (alcohol-

dependent and 

nondependent) 

- To summarize the 

current literature and 

determine the efficacy 

of mobile technology-

based interventions 

among adult users of 

alcohol interventions. 

8 studies 

/ 

At least 18 

years of age 

and reported 

using alcohol. 

-  - Most of the studies found positive effects of the intervention, 

even though the interventions themselves varied in design, 

length, dosage, and target population, and were pilot or 

preliminary in nature. 

- positive effects of the intervention on several parameters 

included behavioural outcomes, such as a reduced average 

number of risky drinking days and heavy drinking days; 

marginally greater cumulative abstinence duration as well as a 

trend towards lower units of alcohol per drinking day; and a 

reduction in the number of drinks per drinking day, in addition 

to the cognitive outcomes, including increase in goal-setting 

willingness to reduce binge drinking days and readiness to 

change from beginning to follow-up. 
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- Findings from this review highlight the promising, yet 

preliminary, evidence for the efficacy of mobile technology-

based interventions, and in particular SMS interventions, 

among dependent and nondependent adult users of alcohol. 

(Wat

son, 

Simp

son, 

and 

Hugh

es 

2016

) 

From 

Janua

ry 

1999 

to 

Octo

ber 

2015. 

System

atic 

review 

Text messages 

(TM) / 

Mental health 

disorders or 

SUD 

To characterize the 

impact of TM 

interventions on 

medication adherence or 

mental health related 

outcomes (such as 

psychiatric symptoms 

and social functioning) 

in people with mental 

health disorders 

including substance use. 

7 studies 

/ 

≥18 years 

-  - Three studies evaluated TM in patients with schizophrenia or 

schizoaffective disorder, two studies for chronic alcohol 

dependence, and two for mood disorders.  

- Six studies were RCTs, and one was a prospective pilot study 

with pre- post intervention design.  

- TM frequency ranged from once weekly to twelve per day.  

- The effect of TM on medication adherence was measured in 

five studies: one study reporting significant improvements in 

the text messaging intervention group.  

- The effect of TM on mental health related outcomes showed 

significant improvements, in (71%) of the studies. on a variety 

of psychiatric and social functioning assessments, such as 

depression inventory measures. 

- The Brief Psychiatric Rating Scale (BPRS) and Brief Symptom 

Inventory (BSI) showed significant improvement, when 

combining text messaging and telephone contact.  

- Improvements in scores measuring quality of life (using the 

EuroQol Scale for Health-Related Quality of Life) was 

reported.  

- Patient satisfaction was assessed in one study, where patients 

reported greater satisfaction with the quality of care. 

(Mac

Douga

ll et al. 

2021) 

From 

2013 

to 

2020 

Scoping 

review 

 

SMS text 

messaging-

based 

interventions 

/ 

Mental health 

and addiction 

care 

- To map and categorize 

gaps around the use of 

SMS text messaging-

based interventions. 

- To identify the 

outcomes measured to 

31 studies 

with less than 

100 

participants in 

each trial 

/ 

Children or 

Adolescents < 

18 years 

-  - Intervention engagement was the most common type of 

outcome measured (18/31), followed by changes in cognitions 

(16/31); and acceptability (16/31).  

- Interventions were typically delivered in less than 12 weeks. 

- Adolescents received 1-3 messages per week. 
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determine effectiveness 

and engagement. 

- To identify technological 

and clinical design 

features of these 

interventions. 

- To identify the barriers 

and facilitators. 

- 35% (11/31) of studies specifically indicated the intervention 

was for substance use or problem drinking, and 32% (10/31) 

focused on adolescents with depression. 

- Bidirectional messaging was involved in 65% (20/31) of the 

studies. 

- Limited descriptions of implementation features (eg, cost, 

policy implications, technology performance) were reported. 

(Dwy

er et 

al. 

2021

) 

Up to 

Nove

mber 

2020 

Scoping 

review 

E-mental health 

approaches 

involving text-

based, real-time 

communication 

with a qualified 

human therapist 

and the 

predictive power 

of language use 

patterns. 

/ 

Depression, 

suicidal ideation 

or anxiety 

-  To map the research 

that has explored text-

based e-mental health 

counselling services and 

studies that have used 

language use patterns to 

predict mental health 

status.  

- To capture existing and 

emerging research 

within the field. 

70 studies 

/ 

No specific 

characteristic

s were 

reported 

-  -Text-based counselling is effective in treating psychological 

distress and depression.  

-It may be effective for treating substance abuse, reducing high-

risk behaviours, and improving the subjective experiences of 

individuals with attention deficit hyperactivity disorder and/or 

autism. 

-When patients with depression are comfortable with online 

communication, the anonymity of the online therapeutic 

relationship may be more appealing, and online therapy is an 

acceptable and helpful alternative to face-to-face services. 

-There is converging evidence that text-based communications 

that have been analyzed using computational linguistic 

techniques can be used to predict progress accurately during 

treatment and identify individuals at risk of serious mental 

health conditions and suicide. 

-Modern computational linguistic tools and techniques allow 

analyses that may help predict progress during treatment and 

may ultimately identify individuals at risk. 

(Berry 

et al. 

2016) 

From 

2005 

to 

2015 

System

atic 

review 

Online or mobile 

phone 

interventions 

/ 

Severe mental 

illness (SMI): 

Psychosis, 

bipolar disorder, 

- To explore whether 

interventions delivered 

online and via mobile 

phones are 

hypothetically or 

49 studies  

/ 

No specific 

characteristic

s were 

reported 

-  -The hypothetical acceptability of online and mobile phone-

delivered interventions for SMI was relatively low, while actual 

acceptability tended to be high.  

-Hypothetical acceptability was higher for interventions 

delivered via text message than by email.  
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or personality 

disorder. 

actually acceptable for 

people with SMI. 

- Investigate whether 

participant and 

intervention-related 

factors influence 

acceptability. 

- Identify common 

participant views about 

acceptability from 

qualitative studies. 

-Most studies that assessed the impact of demographic 

characteristics on acceptability reported no significant 

relationships between the two.  

-Actual acceptability was higher when participants were 

provided remote online support.  

-Common qualitative factors relating to acceptability were safety 

and privacy concerns, the importance of an engaging and 

appealing delivery format, the inclusion of peer support, 

computer and mobile phone literacy, technical issues, and 

concerns about the impact of psychological state on intervention 

use. 

SAD: social anxiety disorder; DSM-5: Diagnostic and Statistical Manual of Mental Disorders, fifth edition; MI: motivational interviewing; VHS: Video home system   
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Outcome results  

Regarding the effectiveness of text messages in mental health conditions, of the 16 included 

reviews, the majority indicated that the intervention was effective either on self-reported or clinical 

parameters. The effect size of the intervention was reported only in one review [255]. The rest of 

the reviews reported the effect of the intervention based on the included studies, referring to 

different effects reported within specific demographic subgroups or according to the duration of 

the service. Other outcomes were also reported. Table 1.3.1 summarizes the outcome results.  

The reviews under study were classified according to the targeted clinical condition and their 

outcome, as follows: 

SUD, including alcohol and smoking cessation: Seven studies examined the effect of text 

messages in people with diagnosis/risk of SUD. Six of the reviews reported the positive effect of 

text messaging services, while only one review [257] reported negative outcomes as follows: 

1. Mason, Ola et al. [255] reported positive results of texting services in their meta-analysis 

when used as a preventive tool for SUD in adolescents. The authors reported that some 

studies had a medium effect size (.54), but overall and when including all studies, the effect 

size was small. 

2. Hutton, Prichard et al. [256] examined the effect of mHealth interventions, including text 

messages, on reducing the harmful alcohol related behaviours among young people. The 

authors reported that the service was effective in reducing alcohol consumption in 50% of 

their studies, mostly in studies that included text messages. Additionally, they found that 

young people liked personalized messaging that helped in an effective way to convey 

mHealth services. 

3. Song, Qian et al. [259] examined the effect of mobile phone technologies, including SMS, 

on unhealthy alcohol users (UAU). The authors depicted that more than half (63%) of these 

interventions produced positive outcomes. In respect to SMS interventions alone, a similar 

percentage was reported (eight out of 12 studies: 67%).  

4. Tofighi, Nicholson et al. [261] systematically assessed the effect of mobile texts on people 

with drugs and alcohol dependence. In this systematic review, the authors reported that 
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most studies demonstrated improved clinical outcomes in terms of reduced alcohol, 

methamphetamine, and opioid use, and relapse prevention.  

In respect to other outcomes, the authors reported improved medication adherence, 

engagement with peer support groups, clinic follow-up, appointment attendance, motivation, 

and social support. Regarding feasibility, the authors reported that text messaging interventions 

are feasible platforms for addressing a range of substances, such as alcohol, heroin, 

methamphetamine, and alcohol. 

5. Fowler, Holt et al. [260] examined the efficacy of mobile-based interventions on reducing 

the harmful effects of alcohol among adult alcohol users (dependent or non-dependent). In 

their review, the majority of the studies assessed text messages as a primary intervention 

(6 out of 8 studies: 75%). The authors reported promising results, given that most studies 

found positive effects of the intervention on several parameters, including behavioural and 

cognitive outcomes. 

6. Boland, Stockings et al. [258] ran a meta-analysis to examine the effectiveness of the 

technology-based services (phone and internet) in the context of cessation of smoking 

among disadvantaged vulnerable populations. The meta-analysis concluded a positive 

effect in favour of the intervention; where people in the intervention group were at least 

1.29 times more likely to quit smoking. Regarding the mobile text-messaging intervention 

alone, the results were promising, where a statistically significant effect was reported after 

one month of the intervention. On the long-term analysis, although high odds were reported 

on three- and six-month follow-up among those who received text-based intervention, the 

effect was not statistically significant.  

7. Similar to Mason, Ola et al. [255] review (14 studies), the review of Bastola, Locatis et al. 

[257] (19 studies) examined the text messages effect on young adults regarding 

alcoholism/abuse. Unlike Mason et al.’s results, Bastola et al. concluded in this meta-

analysis that text message-based interventions might not be effective in decreasing alcohol 

intake in the younger populations in the short term. Moreover, a possible opposite effect 

was reported in the long term. 
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Psychosis: Two reviews assessed a mobile-based intervention [237] and text message services 

[47] in patients with psychosis. The reviews concluded positive results related to the efficacy, 

engagement, and feasibility of the intervention, as follows: 

1. Alvarez-Jimenez, Alcazar-Corcoles et al. [237] indicated that both the online and mobile-

based interventions may show promise in improving positive psychotic symptoms among 

patients with schizophrenia-spectrum disorders. Moreover, mobile-based interventions 

may provide a useful tool to monitor early relapse signs, therefore, may prevent hospital 

admissions. Tailored text-based interventions were found to be particularly associated with 

improved symptomatology in terms of reduced hallucination severity and improved 

sociability but not functional outcomes.  

2. D'Arcey, Collaton et al. 2020 [47] reported data on text message (SMS) studied the 

engagement and feasibility of text messages in psychosis. The authors concluded that text 

messages can leverage patients’ engagement in terms of medication adherence, clinic 

attendance, and therapeutic alliance. In terms of the measured parameters of feasibility and 

acceptability, overall, the service was feasible in terms of cost and practicality and was 

well perceived as reported by more than half of the study participants. Overall, text 

messages were concluded to be safe, easy to use, and positively received. 

Depression or anxiety symptoms: Three mental health reviews focused on depression 

condition/symptoms alone or in association with anxiety and suicidal symptoms. The results were 

not conclusive. ‘Threshold’ significance level results were reported in one review [231] and in 

another review when the service was accompanied with other e-services [263]. The third study 

reported borderline significant results, however, after careful review of the data the results seem 

to be not statistically significant [262], as follows: 

 

1. In the meta-analysis of Cox, Allida et al. [231], the authors demonstrated the effect of 

texting services on depressive symptoms among adults. The authors concluded a 

significant effect of text messages in reducing depressive symptom scores, however, due 

to the substantial heterogeneity (high inconsistency in results), the effect was described as 

“borderline”.  
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2. A similar meta-analysis of seven studies was run by Senanayake, Wickramasinghe et al. 

2019 [262] aimed to examine the effect of the treatment delivered via text messages on 

depression. The meta-analysis reported a borderline statistically-significant reduction due 

to text messaging (standardized mean difference of –0.23 (95% CI: –0.48 to 0.02, p = 0.07).   

3. Dwyer, de Almeida Neto et al. [263] review was the only study that examined text 

messages in combination with other e-services. The authors reported a beneficial role of e-

mental health approaches on depression, suicidal ideation or anxiety, particularly when 

patients with depression are comfortable with online communication. In respect to text-

based communications, the use of computational linguistic and modern techniques was 

found to help to predict progress during treatment and may ultimately identify individuals 

at risk. 

 

Other measured outcomes/mental health conditions: Four reviews reported on the effect of 

texting services on different mental health conditions. Overall, the reported outcome was 

promising in terms of the effectiveness, satisfaction, feasibility, and acceptability of the texting 

service in mental health conditions, such as alcohol disorder, PTSD, SMI, suicide attempts, and 

anorexia/bulimia. 

1. Berrouiguet, Baca-García et al. [264] studied the effect of text messages on different mental 

health conditions, including SUD. The review demonstrated various outcomes of the text 

messages in different mental health conditions, including SUD, schizophrenia, PTSD, 

suicide attempts, and anorexia/bulimia. The authors concluded that text messages may be 

helpful in diverse ways, additionally, they allow for inexpensive and instantaneous 

communication between patients and clinicians. Nevertheless, the authors reported that 

these interventions are at a crucial stage in their development as they present a promising 

opportunity for innovation; however, the risk of intrusiveness into a patient’s personal 

space through these interventions may need to be carefully assessed.   

2. Watson, Simpson et al. [265] examined the effect of text messaging on mental health-

related outcomes among the adult population. The authors concluded that most studies 

showed high satisfaction along the significant improvements in a variety of psychiatric and 

social functioning assessments related to mental health conditions, such as psychotic and 
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alcohol disorders. However, regarding adherence to medications, the results were not 

promising. Collectively, the authors reported that these studies suggest text messaging is a 

promising tool to support the management of patients with mental illness. 

3. MacDougall, Jerrott et al. [241] scoping review examined the literature for text-based 

services in mental health among children and adolescents. The authors reported data related 

to the nature, frequency, and targeted assessments of text-based services. Compared to 

Watson, Simpson et al.’s [265] systematic review on adult populations, a smaller number 

and frequency of text messages were provided to the younger population, with a similar 

representation of the targeted clinical conditions, i.e., depression and SUD/alcohol. The 

authors additionally reported a high representation of engagement as a measurement 

outcome for the majority of the studies. This finding could not be compared to other 

reviews, as none reported the outcome measures in their studies. 

4. Berry, Lobban et al. [266] systematically examined the acceptability of remotely delivered 

services in severe mental illness conditions. The authors concluded that there is a high 

actual acceptability of the online and mobile-based health services, while the text-based 

services, particularly, got a higher theoretical acceptability compared to emails or phone 

checking. Safety and privacy were among the concerns that were reported to be related to 

the acceptability of such interventions. 

 

Discussion 

 

Principle Findings 

Our rapid review closely examined and summarized the results of 16 published reviews on the use 

of text-based services in the field of mental health. The reviews included in this review were mostly 

systematic reviews with a considerable number of meta-analysis reviews. The studies were 

collated between 2014 and 2021, with a majority in the latest three years. SUD including alcohol 

and smoking was the most targeted condition reviewed. This suggests that there are more reviews 

applied in the addiction field compared to other mental health conditions. Regarding the aim of 

the reviews, the effectiveness outcomes of the texting service, either as self-reported or clinically 
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measured, represented the most assessed aim and outcome of the reviews under study (10 out of 

16 studies; 63%). People of a young age were considerably represented, and the included reviews 

mostly reported a high risk of bias. 

With respect to smoking text-based interventions, only one review reported on smoking cessation 

interventions via text messages [258]. The review included only one study that assessed the texting 

service to quit smoking [267]. The study showed promising results related to the intervention in 

young people in New Zealand. This study may pave the way to introduce further research based 

on evidence to support quitting smoking via supportive texting services, especially since this 

research was done 16 years ago and may need to be updated.  

In terms of the effectiveness of the text-based services in different mental health conditions, the 

results are promising, particularly in psychotic disorders and SUD, including alcohol and smoking. 

The results related to depression ± anxiety, however, were not fully conclusive. In some studies, 

for example, although the effectiveness of the texting service was reported to be statistically 

significant, it was borderline. Additionally, the heterogeneity of the studies included in this review 

was generally high, thus may limit a definitive conclusion. Nevertheless, in respect to one review 

[231], when considering only the studies with depression as the primary outcome, which 

represented a majority (five out of seven studies; 71%), the sensitivity analysis reported a 

statistically-significant reduction in depressive symptoms with a low heterogeneity in the 

intervention group compared to the control group at the end of treatment (SMD, −0.30; 95% CI, 

−0.53 to −0.08; I2 = 23%). Similar results were obtained while considering trials using standard 

depression rating scales. The agreement was, therefore, hard to reach, particularly when looking 

at the meta-analysis run by Senanayake et al. on seven selected RCTs [262]. The authors reported 

a borderline statistically-significant reduction in depression after the use of text messages, with 

evidence of heterogeneity, although the reported result does not read the same (standardized mean 

difference of –0.23 (95% CI: –0.48 to 0.02, p = 0.07), which means that the noted change may be 

at maximum approaching significant. For a higher quality of evidence, studies, including reviews 

may need to be more homogeneous and methodologically rigorous.  

 

Specific Findings and Comparisons 
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The results related to SUD may need to be interpreted cautiously, given that one review [257] 

reported different findings (negative) related to alcohol disorders in college students and younger 

adults. In this review, the authors provided a meta-analysis of 44 articles and reported odds ratios 

and confidence intervals for the calculated neutral to the negative effect of texting services on the 

study cohort. This different outcome may be explained by the specific demographic characteristics 

of the study cohort, as well as the clinical condition under study, particularly when the rest of the 

reviews, except for one study [256], examined the intervention in the adult population or did not 

specify the age group. Additionally, the rest of the reviews examined the SUD as a complex group 

rather than alcohol disorder alone as seen with Bastola et al. [257], concluding that these results 

may represent only the young people who have alcohol disorder. Nevertheless, Hutton, Prichard 

et al. [256] examined texting service in a similar cohort and mental health condition, and produced 

relatively positive outcomes. However, the authors reported that reduced alcohol consumption was 

reported only in half of their studies, and the review did not conclude that mHealth technology can 

definitively influence behavior change.   

Regarding feasibility and acceptability, the present review reports promising results related to text 

messaging programs as being feasible and acceptable by the majority of the service recipients. 

Online supportive services were more preferred than non-support services, albeit authors reported 

that it is still too early to conclude that [266]. A cautious approach was recommended by 

Berrouiguet, Baca-García et al. [264] when providing technology services, as it may carry the risk 

of invading the personal bubbles of patients with mental health problems. This is consistent with 

the reported factors that affect the acceptability of the remote health service, including safety and 

privacy concerns, in addition to the format of delivery and mobile technical issues [266]. Similarly, 

D'Arcey, Collaton et al. [47] pointed out the selective effectiveness of text-based services based 

on baseline social characteristics. For example, patients with low baseline adherence and those 

who live independently reported higher effectiveness, when compared to people with high baseline 

adherence and those who live within a socially-supportive community. Other influences that may 

improve the acceptability or effectiveness were reported as receiving tailored text messages, 

targeted content with CBT-based information, text messages with goal-setting, and the length of 

registration time  [231, 256]. There was also a reference to the various models or frameworks 

applied with the included interventional texts. For example, MacDougall, Jerrott et al. [241] found 



  

57 
 

that the social cognitive theory was the most frequently cited followed by cognitive behavioral 

therapy, while to a lesser extent the health belief model and normalization process theory.  

Regarding the mode of delivery, given the nature of the study reviews, there was a blend of modes 

including both manual and automatic delivery of the messages [265], while  Mason, Ola et al. 

[255] reported that while the majority of messages were delivered automatically, this finding was 

not consistently reported. 

Date related to differences based on gender and to the number of messages were also reported; the 

high frequency of at least twice messages per week was associated with positive outcomes [231]. 

On the other hand, a significant negative outcome was reported for male participants in the 

intervention arm in one study of one review  [259] (one out of 19 studies, 5%), however, no change 

was noticed in the female participants. Variable receptivity seems built upon several socio-

demographic or intervention-related factors that may, therefore, significantly influence the 

outcome and effectiveness of the provided service.  

 

Digital technology, particularly text-based services, carries the promise to improve the access and 

quality of mental health services. Prior literature and the current report indicate high interest and 

acceptance of these services by the target population [241, 266]. Text-based services via mobile 

phones offer a convenient, cost-effective for both the provider and recipient, and the service 

represents an accessible means of implementing population-level interventions thanks to high 

mobile phone ownership, ranging from 82% to 94%, and in Canada, almost 90% of residents own 

a smartphone and SMS text messaging is embedded in 98% of mobile phones  [47, 49, 241]. The 

mobile health services, therefore, became widely spread, albeit texting-based interventions are still 

at a lower level than mobile health apps (45% vs 54%) [268].  

 

COVID-19 and Digital Technology 

During the COVID-19 pandemic, while the need for digital health support was urged, overall, the 

present review did not find any review that covers specifically text messages intervention in mental 

health during the pandemic.  In a rapid systematic review, however, the authors examined all 
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available mental health services provided during the pandemic[269]. The authors reported that 

such services were provided by different bodies, such as governments or academic agencies. The 

type of services included counseling, supervision, and psychoeducation through e-platforms, such 

as hotline, WeChat, online self-help psychological interventions, including CBT for depression, 

anxiety, and insomnia [269].  

This review [269] highlighted the services provided during the pandemic, particularly the remotely 

delivered supports that aimed to fulfil the imposed requirements of physical distancing, and 

therefore were necessary to close the treatment gap emerged during the pandemic. The review 

illustrated the digital services, such as Videoconferencing, online programs, smartphone apps, text 

messaging, and e-mails have been useful communication methods for the delivery of mental health 

services.  the authors referred to one project that has included texting services, Text4Hope [270]. 

In Canada, a support text message (Text4Hope) program was launched to combat the 

psychological impact of COVID-19. The program provided three months of free supportive text 

messages for the general public in Alberta, Canada [270]. Other digital and supportive services, 

referred to in the same review, were provided in Germany, for example, a ‘Coping with Corona: 

Extended Psychosomatic care in Essen’ (CoPE) provided psychological support for distressed 

individuals through four main steps: initial contact, triage and diagnosis, support via tele or video-

conference, and aftercare [43]. In Singapore, online psychotherapy and counseling were provided 

through videoconferencing platforms to psychiatric patients and the general public with distress 

related to COVID-19 [271]. 

Text messages in mental health may have their own limitations as reported in the reviews under 

study. This may be attributed either to the lack of research in this area or to the nature of the 

intervention. For example, the Alvarez et al. review [237] indicated that there was no reported 

support or enough data fostering functional outcomes while using online or mobile-based 

interventions. Similarly, coupling the text message intervention with another assistant service, 

such as interactive voice recognition, smartphone applications, and remote online support was 

suggested in the literature to support text services. However, the latter view was not supported 

much in the literature, given the paucity of direct comparisons against text message-only 

interventions. Moreover, when comparing unguided online services to guided services in study 
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reviews, the results were usually mixed, reporting that it seems early to support this conclusion 

[261, 266, 272, 273]. 

 

This rapid review has several limitations. While the authors carefully examined the literature, the 

included studies may not represent an exhaustive list of the literature. This may be due to the nature 

of the search which was run on specific databases (not all), the limited search terms used, restricted 

inclusion criteria, and the inclusion of the English-only studies. Additionally, we did not report 

results for meta-analysis due to the variability of the reviews and the lack of consistent reporting 

of effect sizes.  Therefore, the conclusions reported in this review can be viewed as future 

recommendations for research and policy to tailor accordingly their planned future research work. 

Additionally, the focus of the present research was to examine the literature specifically in regards 

to the texting services in mental health, thus the reviews that covered supportive mental health 

services provided during the COVID-19 pandemic without a particular lens on texting services 

were not part of this review [269]. Finally, as a review of the reviews, there was a blend of 

supportive mental health services that were provided via texting messages, including treatment 

delivery, treatment support, or supportive texts, which did not specify the purpose, or the types of 

text services aimed to examine. The blend of remotely delivered services was also part of this 

review, however we solicited the data related to the texting-based service, aiming to provide a 

comprehensive review related to this particular intervention.  

 

To conclude, this general review carefully examined the published reviews and provided useful 

information regarding the online mental health support using text-based services. The results in 

general were promising with evidenced impacts and reported satisfaction and acceptability of 

texting services in various mental health conditions, including severe mental illness. The reports 

related to the feasibility of these programs were positive. One study reported on cost-effectiveness, 

but no further cost analyses were run. Some mixed outcomes were reported in relation to some 

diagnoses and were attributed to the large heterogeneity and sometimes to the lack of high-quality 

studies. This review suggested potential areas for further research, particularly as study reviews, 

in different contexts, including smoking cessation, cost analyses, and to some extent reviews that 

carefully examine the effect of texting services in management of affective disorders. Future 
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studies should consider SMS text messaging interventions in different contexts and during critical 

times, such as the COVID-19 pandemic. Texting-based services have become more convenient 

and appealing interventions that can fulfill the essential physical distance requirements enforced 

during the pandemic. As such, these remotely delivered services are capable to close the treatment 

gap, which has exponentially increased during the pandemic. Policy- and decision-makers, 

therefore, need to further support text-based services through rigorous research methodologies and 

with guided investments in such interventions that proved to be acceptable, cost-effective, and 

feasible. 
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Chapter 2: Overall aims and detailed protocols of the two completed studies 

 

2.1 Overall Aims and Objectives 

This section outlines very briefly the aims and objectives of the two completed overall research 

studies: 

The aim of the first overall study Closing treatment gap for patients discharged from mental 

health acute care units by using peer support and supportive text messaging was to examine 

the effectiveness of supportive text messages and peer support mental health services provided for 

patients who were recently discharged from acute care units. We sought to explore their role in 

closing the treatment gap, and improving the patients’ overall clinical outcomes, using validated 

and reliable clinical measure scales. Within that study, over time, comparative measures were 

analyzed across four treatment arms and we focused on aspects of the patients’ recovery, changes 

in psychological measures and quality of life of patients. Patient satisfaction and acceptance of the 

technology or approach used was assessed using a mixed-methods (qualitative and quantitative 

data measures) approach. 

The second overall study sought to close the treatment gap of mental health care for the 

general population and assess the prevalence of common mental health conditions during the 

COVID-19 pandemic. In this context, we examined the prevalence and the predictors of mental 

health symptoms during the COVID-19 pandemic with respect to: generalized anxiety disorder 

(GAD); major depressive disorder (MDD); obsessive compulsive disorder (OCD); post-traumatic 

stress disorder (PTSD); suicidal thoughts; and sleep disorder symptoms. The approach was to look 

at differences based on socio-demographic features and also consider vulnerable groups. Important 

variables included age, relationship status, ethnicity condition, and health care workers, including 

nurses, physicians, and other healthcare workers. Likely prevalence estimates were derived from 

surveys conducted in the context of theText4Hope supportive text messaging program. 

Effectiveness and acceptability of the Text4Hope service were measured over the intervention 

period or in a comparative analysis, by assessing: effectiveness of Text4Hope in mitigating stress, 

anxiety, and depression after six weeks (mid-point) of exposure to Text4Hope, in the first-week 

program cohort. We also measured effectiveness of Text4Hope in mitigating stress, anxiety, 
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depression, sleep disorder, and suicidal thoughts among text4Hope subscribers, compared to a 

control population. 

The research reports from this study focused on several outcomes of the Text4Hope intervention 

in terms of user experience and satisfaction, based on the gender of the participants. These also 

include:  effectiveness in mitigating stress, anxiety, and depression after three months (end of 

service) and one year after launching the service. 

The methodological details are provided in the following sections with respect to the published 

protocols for the two overall studies included in this thesis, including the latest adapted 

amendments and changes. 
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2.2 Study (1) protocol: Closing treatment gap for patients discharged from mental health 

acute care units by using peer support and supportive text messaging  

 

For this research work, I did not participate in the preparation, writing, or publishing the protocol 

of this work (2018). This first project “closing the treatment gap after hospital discharge” as with 

the next project “Health systems response to a text message program during COVOD-19 

pandemic” is comprehensively described in the following overarching protocol paper. For this 

reason, I provide the reference for this work for the convenience of the reader, as follows: 

 

Urichuk, L., Hrabok, M., Hay, K., Spurvey, P., Sosdjan, D., Knox, M., . . . Agyapong, V. I. O. 

(2018). Enhancing peer support experience for patients discharged from acute psychiatric care: 

protocol for a randomised controlled pilot trial. BMJ Open, 8(8), e022433. doi:10.1136/bmjopen-

2018-022433 

 

Note: The study was registered with ClinicalTrials.gov (trial registration: NCT03404882). Due to 

logistic factors, detailed in the following chapters, the study was changed from a randomized 

controlled trial to a controlled observational trial. the amendments to the study protocol are 

reflected in the revised registered trial protocol at ClinicalTrials.gov. 

 

https://clinicaltrials.gov/ct2/show/NCT03404882
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2.3 Study (2) protocol: Closing the Psychological Treatment Gap During the COVID-19 

Pandemic with a Supportive Text Messaging Program: Protocol for Implementation and 

Evaluation 

 

Agyapong, V. I. O., Hrabok, M., Vuong, W., Gusnowski, A., Shalaby, R., Mrklas, K., . . . 

Greenshaw, A. J. (2020). Closing the Psychological Treatment Gap During the COVID-19 

Pandemic with a Supportive Text Messaging Program: Protocol for Implementation and 

Evaluation. JMIR Res Protoc, 9(6), e19292. doi:10.2196/19292. Available at 

https://www.ncbi.nlm.nih.gov/pubmed/32501805 

 

The protocol was amended, and information provided here is related to the updated version in 

relation to the current study.

https://www.ncbi.nlm.nih.gov/pubmed/32501805
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Abstract 

Background 

Coronavirus disease (COVID-19) has spread globally with far-reaching, significant, and 

unprecedented impacts on health and everyday life. Threats to mental health, psychological safety, 

and well-being are now emerging, increasing the impact of this virus on world health. Providing 

support for these challenges is difficult because of the high number of people requiring support in 

the context of a need to maintain physical distancing. This protocol describes the use of SMS text 

messaging (Text4Hope) as a convenient, cost-effective, and accessible population-level mental 

health intervention. This program is evidence-based, with prior research supporting good outcomes 

and high user satisfaction. 

Objective 

The project goal is to implement a program of daily supportive SMS text messaging (Text4Hope) 

to reduce distress related to the COVID-19 crisis, initially among Canadians. The prevalence of 

stress, anxiety, and depressive symptoms; the demographic correlates of the same; and the 

outcomes of the Text4Hope intervention in mitigating distress will be evaluated. 

Methods 

Self-administered anonymous online questionnaires will be used to assess stress (Perceived Stress 

Scale), anxiety (Generalized Anxiety Disorder-7 scale [GAD-7]), depressive symptoms suicidal 

ideation, sleep disorder symptoms (Patient Health Questionnaire-9 [PHQ-9]), post-traumatic stress 

disorder (PTSD) (PTSD Checklist for DSM-5 [PCL-5]), and of obsessive-compulsive disorder 

(OCD) symptoms (the Brief Obsessive-Compulsive Scale [BOCS]). Data will be collected at 

baseline (onset of SMS text messaging), the program midpoint (6 weeks), and the program 

endpoint (12 weeks). 

Results 

Data analysis will include parametric and nonparametric techniques, focusing on primary 

outcomes (i.e., stress, anxiety, and depressive symptoms) and metrics of use, including the number 

of subscribers and user satisfaction.  

Conclusions 

This COVID-19 project will provide key information regarding prevalence rates of stress, anxiety, 

and depressive symptoms during the pandemic; demographic correlates of distress; and outcome 

data related to this scalable population-level intervention. Information from this study will be 
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valuable for practitioners and useful for informing policy and decision making regarding 

psychological interventions during the pandemic. 
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Introduction 

Background 

Coronavirus disease (COVID-19), a severe acute respiratory syndrome caused by the SARS-CoV-

2 virus (severe acute respiratory syndrome coronavirus 2; officially identified in January 2020 in 

Wuhan, China), is now a global pandemic with far-reaching, significant, and unprecedented 

impacts on human health and everyday life. The World Health Organization declared the COVID-

19 outbreak a Public Health Emergency of International Concern [274] on January 30, 2020, with 

many countries globally struggling to adapt to its impact. The closing of schools and small and 

large businesses, extremely high unemployment rates, and the effects of quarantine are further 

stressors facing the global population due to COVID-19 [275]. 

Threats to mental health, psychological safety, and well-being are now emerging, increasing the 

impact of this virus on world health [276, 277]. Over half of survey respondents in China rated the 

psychological impact of COVID-19 as moderate or severe, with 29% reporting significant anxiety 

symptoms and 17% reporting significant depressive symptoms [278]; these symptoms persisted 

after 4 weeks of the COVID-19 epidemic [279]. A number of factors may correlate with 

psychological impact, including female gender, student status, specific physical symptoms (eg, 

myalgia, dizziness, and coryza), and poor self-rated health status. A recent rapid review of 24 

published studies on pandemics reported negative psychological effects, including posttraumatic 

stress symptoms, confusion, and anger [280]. Stressors included longer quarantine duration, 

infection fears, frustration, boredom, inadequate supplies, inadequate information, financial loss, 

and stigma. 

In a study focused on health care workers (HCWs), over half had significant symptoms of 

depression, approximately 45% showed significant anxiety symptoms, and one-third experienced 

sleep disturbance and insomnia [281]. Correlates of symptomatology were related to exposure (eg, 

working in Wuhan, working on the front line) and demographic factors, including gender and 

occupation (eg, female, nurse). Although an important and inevitable public health measure during 

a highly infectious disease outbreak, quarantine is associated with a number of negative 

psychological and social effects (eg, posttraumatic stress, anger, fear, financial loss, and stigma) 

[280], and may serve as an additional risk factor. The literature describing the psychological impact 

of natural disasters suggests that a subset of people exposed to natural disasters struggle with 

clinically significant mental health conditions, including anxiety, depression, and substance use 
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disorders [282-284]. Several risk factors were identified for the development of psychological 

conditions after disasters. In addition to the demographic factors described above, these include 

degree of exposure [285-289], gender [290-293], social stressors (eg, unemployment status [290] 

or low socioeconomic status [291]), as well as pre-existing mental health conditions [291, 294, 

295]. 

Even at this early stage of the global pandemic, there is evidence of significant psychological 

effects among the general population, which may be more pronounced in certain groups (eg, 

female, socially stressed, frontline worker, pre-existing psychological disorder) [296, 297]. 

Providing support for these challenges is difficult because of the high number of people requiring 

support in the context of a need to maintain physical distancing. 

Mobile health technology offers a unique and innovative solution in this context. Specifically, this 

tool offers a convenient, cost-effective, and accessible means for implementing population-level 

interventions. Almost 90% of Canadians own a smartphone [298], and SMS text messaging is free 

to end users, does not require technical skill for use, and does not require expensive data plans. 

Text messages are also cost-effective to providers, costing cents per message to deliver. 

Supportive text messages are associated with positive outcomes, including the reduction of 

depressive symptoms, increased abstinence duration in alcohol use disorder, and high user 

satisfaction, as reported in previous research. For example, in randomized controlled trials (RCT), 

patients with depression that received supportive text messages showed symptom reduction on a 

standardized self-report when compared to a similar patient group that did not receive text 

messages (with large effect sizes: Cohen d=0.85, Cohen d=0.67) [94, 217]. In another RCT, to 

evaluate the effectiveness of an addiction-related supportive SMS text messaging mobile 

intervention in improving treatment outcomes for patients with alcohol use disorder, small to 

moderate effects were found for the cumulative abstinence duration. In addition, the intervention 

group's mean time to first day to drink was over twice the length of that of the control group (60 

versus 26 days, respectively) [94]. In two user satisfaction surveys, over 80% of subscribers 

reported that a supportive SMS text messaging program improved their mental health [94, 299]. 

Subscribers reported text messages made them feel more hopeful about managing issues (82%), 

in charge of managing depression and anxiety (77%,), and connected to a support system (75%); 

in addition, such messages improved their overall mental wellbeing (83%) [94]. 
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Objective 

This protocol describes the implementation of the Text4Hope program (a low-cost, evidence-

based, supportive SMS text messaging service) in Canada. The objective of the project is to 

implement a self-subscribing daily supportive text message program (Text4Hope) to close the 

psychological treatment gap and reduce anxiety and stress related to the COVID-19 crisis among 

Canadians. Our research questions include the following: (1) What are the prevalence rates of 

stress, anxiety, obsessive compulsive, and depressive symptoms in Canada related to the COVID-

19 crisis? (2) What are the demographic correlates of stress, anxiety, obsessive compulsive, and 

depressive symptoms? (3) Will the Text4Hope program help reduce stress, anxiety, and depressive 

symptoms among Canadians experiencing psychological distress as a result of the COVID-19 

crisis? 

 

Methods 

Evaluation Methodology and Measurement Plan 

In the Text4Hope program, individuals self-subscribe to receive daily supportive text messages 

for 3 months by texting “COVID19HOPE” to 393939. The messages are aligned with a cognitive 

behavioral framework, with content written by mental health therapists as well as our research 

team members (authors MH and VIOA). The following is an example of the messages sent: “When 

bad things happen that we can’t control, we often focus on the things we can’t change. Focus on 

what you can control; what you can do to help yourself (or someone else) today” [300]. The 

messages are preprogrammed into an online software that delivers messages at 9 AM each 

morning. At the onset of the first message, respondents are welcomed to the service and are invited 

to complete an online baseline survey capturing demographic information; COVID-19–related 

self-isolation/quarantine information; and responses on the Generalized Anxiety Disorder-7 

(GAD-7) scale [301], Perceived Stress Scale [302], the Patient Health Questionnaire-9 (PHQ-9) 

[303]; in addition, the PTSD Checklist for DSM-5 (PCL-5) Part 3 [304]; and the two items on the 

Brief Obsessive-Compulsive Scale (BOCS) were added to the follow-up  surveys [305]. 

Survey questions were programmed into SelectSurvey.net, an online survey tool operated by the 

Alberta Health Services Evaluation Services Team. No incentives are offered to respondents. 

Participation in the program is entirely voluntary, and completion of the survey was not a 

prerequisite requirement to receive supportive text messages. Subscribers may opt out at any time 
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by texting “STOP” to 393939. Survey responses will be stored within our regional health system 

(Alberta Health Services) Select Survey account, and data will be exported, stored, and maintained 

by the Research and Evaluation team within our health region. The supportive SMS text messaging 

project subscriber recruitment plan was based on the success of a Text4Mood program in Alberta 

that was launched in response to the Fort McMurray wildfire disaster in 2016. Text4Hope has been 

the subject of a wide-exposure communications campaign (TV, radio, internet, and print media), 

including the local provincial mental health foundation, the single provincial government health 

care provider Alberta Health Services (AHS). Additionally, Text4Hope was the subject of a 

specific COVID-19 mental health support media release by the Provincial Chief Medical Officer 

[306]. Ethics approval has been granted by the University of Alberta Health Research Ethics Board 

(Pro00086163). 

 

Sample Size Considerations 

Based on previous experience using the technology, (ie, >10,000 recipients within 6 months), we 

expect about 300,000 Canadians to subscribe to the Text4Hope program over the next 6 months. 

Based on a response rate of 21.7% for our prior Text4Mood survey [94], we anticipate around 

20,000 responses to the Text4Hope surveys per 100,000 subscribers. 

 

Outcome Measures 

The primary outcome is changed scores at 6 and 12 weeks from baseline on the Perceived Stress, 

GAD-7, PHQ-9 scales, the PCL-5 Part 3 scale, and the two items on the Brief Obsessive-

Compulsive Scale (BOCS). The secondary outcomes are the following: (1) changes in prevalence 

rates for perceived stress, anxiety, depression, suicidal ideation, sleep disorder symptoms, PTSD, 

and OCD from the early phase of the COVID-19 pandemic to a later phase, as measured with the 

Perceived Stress, GAD-7, and PHQ-9 scales, PCL-5, and BOCS, respectively; (2) the interaction 

between primary outcomes and the demographic characteristics of subscribers as well as the date 

of subscription to Text4Hope relative to the phase of the pandemic in Alberta; and (3) subscriber 

satisfaction/experience. 

 

Proposed Timeline and Milestones 
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The first stage involved the creation and review of the supportive text messages (targeting stress 

and anxiety-related concerns to COVID-19), and the programming of the messages into the 

software. This stage was completed on March 20, 2020. The second stage involved the launch of 

the Text4Hope program, which occurred on March 23, 2020. The remainder of the project will be 

focused on data analysis and reporting. 

 

Hypotheses 

Our hypotheses, based on previous research, are as follows: (1) High rates of stress, anxiety, and 

depression will be reported, affecting one-third to half of the general population; the 1-week 

prevalence rates for these disorders will increase as the pandemic continues, compared to rates in 

the early phase. (2) Specific risk factors will be found for the experience of distress during the 

pandemic, such as female gender, risk of exposure, and social determinants of health (eg, 

employment, housing). (3) The intervention will result in a 25% or greater reduction in perceived 

stress, anxiety, and depressive symptoms (as measured by the Perceived Stress, GAD-7, and PHQ-

9 scales) at 6 and 12 weeks from baseline. (4) At least 80% of subscribers will express satisfaction 

with the Text4Hope program and perceive the daily supportive text messages as contributing to 

their overall mental well-being. 

 

Results 

Project evaluation will proceed using the Reach, Effectiveness, Adoption, Implementation, and 

Maintenance (RE-AIM) Framework [307] and the Alberta Quality Matrix for Health [308]. 

Specifically, dimensions considered will include the following: acceptability (subscriber 

satisfaction/experience), accessibility (ease of subscription to and utilization of the Text4Hope 

program), appropriateness (numbers of residents subscribing to the program), and effectiveness 

(6- and 12-week changes in the Perceived Stress, GAD-7, and PHQ-9 scales). It may also be 

possible to examine efficiency (cost avoidance and efficiencies through reduced need for face-to-

face counselling) and safety (self-reports of decreased crisis and urgent service calls, and decreased 

emergency medical services utilization rates). 

We will evaluate the efficacy of Text4Hope with the reductions of perceived stress, anxiety, and 

depression at 6 weeks and 12 weeks. Data analysis will include the standard use of parametric and 

nonparametric techniques (eg, within-subject general linear models), including multiple 
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comparison Type 1 error corrections. Power analysis with effect sizes based on Agyapong group 

research publications [94, 217, 299, 309, 310] indicates a sufficient effect size for the expected 

Text4Hope program subscriber sample size.  

 

Discussion 

The impact of the COVID-19 global pandemic on health, way of life, and psychological safety and 

wellbeing is difficult to overstate. The psychological impact on the general population, both during 

and after the crisis, requires the use of innovative techniques that can serve the high number of 

people requiring support, while respecting the need to maintain physical distancing. 

The current protocol describes the use of mobile health technology as a convenient, cost-effective, 

and accessible means for implementing a population-level psychological intervention during the 

pandemic. This program is empirically supported by previous research results, showing good 

outcomes as well as high user satisfaction [94, 217]. This project will evaluate outcomes with 

standardized, empirically validated questionnaires, and will also provide key information 

regarding prevalence rates of stress, anxiety, and depression in the Canadian population during the 

COVID-19 pandemic; demographic correlates of this distress; and outcome data related to a 

scalable population-level intervention. Information from this study will thus be critical for 

practitioners, as well as useful for informing policy and decision-making regarding psychological 

interventions during the COVID-19 pandemic. If Text4Hope is effective for the Canadian 

population, we will explore scale-up and national implementation, and will disseminate this 

program for adaptation for potential global use through the APEC Digital Hub for Mental Health 

[311]. 

Limitations of this protocol include a lack of baseline data on stress, anxiety, and depression levels 

before self-isolation measures were implemented in Alberta; this was unavoidable as our study 

was initiated shortly after quarantine and self-isolation measures were introduced. Nonresponse 

bias may also affect the expected results, as program subscribers are a sample of the population, 

not the entire population of the province. Nonrespondents may differ in a systematic way compared 

to respondents. For example, they may differ in their baseline level of mental wellness, be more 

(or less) affected by the pandemic or have limitations in literacy or English fluency. In view of the 

limitations noted above, any prevalence estimates must be interpreted with caution, and compared 

to the conventional baseline of subsequent conventional prevalence estimates. The authors also 
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note that this protocol does not include a control group and this raises the question of specificity 

concerning hypothesis 3, which concerns reductions in perceived stress, anxiety, and depressive 

symptoms. Previous RCT work from this group has demonstrated the efficacy of supportive SMS 

text messaging in intervention groups, compared to control groups that did not receive supportive 

text messages; instead, the control group received the same survey requests as the intervention 

group in addition to a single text message every 2 weeks, thanking them for participating in the 

study [217, 310]. Given the intention to provide support to the catchment population of this study 

and the prior evidence for efficacy, it would be unethical to include a control group in the current 

protocol. Nevertheless, prior studies did include subscriber satisfaction surveys, as does this 

protocol, and that measure will provide evidence for engagement of the subscribers with the 

program (simply put, if subscribers ignored the text messages, it is highly unlikely that there would 

be positive satisfaction survey results). In the current health implementation context of this 

protocol, the comparison of changes in outcome measures in relation to comparison with effect 

sizes from our prior work (together with an assessment of the degree of correspondence of 

subscriber satisfaction survey responses to changes in our outcome measures) will be a good 

indicator of subscriber engagement in the absence of a control condition. Despite these limitations 

and possible bias factors, our protocol will provide useful data about the mental health 

characteristics of individuals in the early stages of the COVID-19 pandemic. We expect that our 

results will represent an important initial source of information for government and health care 

planners in determining the nature and quality of services required to address mental health 

challenges arising during this pandemic, as well as future pandemics that employ self-isolation or 

quarantine measures. Specifically, planning for and implementing virtual care programs, including 

supportive SMS text messages, may be a fruitful approach to supporting isolated or quarantined 

individuals. In addition, we expect the supportive SMS text messaging intervention to have a 

positive effect on mental well-being and we will be able to measure this well within the expected 

sample size. 
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Chapter 3. The effectiveness of and satisfaction with supportive text messages 

and peer support mental health services for patients discharged from acute care 

units  

This chapter will provide the results and discussion related to the first study: closing treatment 

gap for patients discharged from mental health acute care units by using peer support and 

supportive text messaging. 

As articulated in aims and objectives (Chapter 2), for this study area, we assessed peer support 

service and text messages support for patients discharged from acute psychiatric care units in 

Edmonton, regarding the effectiveness of the services, using validated scales, along with the 

measurement of participants’ acceptability and satisfaction with the received text service.  

The following two sections describe our findings in relation to our published/in submission papers. 

 

3.1 Effectiveness of peer support and text message services using the recovery assessment 

scale (RAS), Clinical Outcome Routine Evaluation Measures (CORE-OM), and World 

Health Organization-Quality of Life-BREF (WHOQOL-BREF) scales at all follow-up time 

points 

This section demonstrates the studies hold to examine the effectiveness of the two interventions 

through comparing the baseline to six-week, three-month, and six-month measurements, among 

the intervention groups, using recovery assessment scale (RAS), Clinical Outcome Routine 

Evaluation Measures (CORE-OM), and World Health Organization-Quality of Life-BREF 

(WHOQOL-BREF) scales. This will be demonstrated in the following three subsections.  
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3.1.1 Recovery Following Peer and Text Messaging Support After Discharge from Acute 

Psychiatric Care in Edmonton, Alberta: Controlled Observational Study 

Shalaby, R., Hrabok, M., Spurvey, P., Abou El-Magd, R. M., Knox, M., Rude, R., . . . Agyapong, 

V. I. O. (2021). Recovery Following Peer and Text Messaging Support After Discharge From 

Acute Psychiatric Care in Edmonton, Alberta: Controlled Observational Study. JMIR Form Res, 

5(9), e27137. doi:10.2196/27137. Available at: https://www.ncbi.nlm.nih.gov/pubmed/34477565  

https://www.ncbi.nlm.nih.gov/pubmed/34477565
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Abstract 

Background: Peer support is an emotional, social, and practical help provided by 

nonprofessionals to assist others in sustaining health behaviors. Peer support is valued in recovery-

oriented models of mental health and is becoming increasingly implemented at the organizational 

level. Text messaging is a relatively low-cost, high-impact, and easily scalable program that uses 

existing technology, is devoid of geographic barriers, and is easily accessible to end users. 

Objective: This study aims to evaluate the effectiveness of an innovative peer support system plus 

a supportive text messaging program on the recovery of discharged patients from acute psychiatric 

care. 

Methods: This prospective, rater blinded, controlled observational study included 181 patients 

who were discharged from acute psychiatric care. Patients were randomized to one of four 

conditions: treatment as usual (follow-up care), daily supportive text messages only, peer support 

only, or peer support plus daily supportive text messages. A standardized self-report measure of 

recovery (Recovery Assessment Scale [RAS]) was completed at baseline, 6 weeks, 3 months, and 

6 months. Descriptive analysis, one-way analysis of variance, and repeated measures multivariate 

analysis of covariance were used to examine the changes in the RAS among the study groups and 

over the follow-up time points. 

Results: A total of 65 patients completed the assessments at each time point. For the overall 

sample, higher scores were found for the peer support plus text message condition compared with 

the text message only and treatment as usual condition on several scales (i.e., willingness to ask 

for help and personal confidence and hope) and total score on the RAS, after 6 months of 

intervention. 

Conclusions: Peer support plus supportive text messaging seems to result in improved recovery 

compared with other interventions. It may be advisable to incorporate the two interventions as part 

of routine practice for patients with psychiatric disorders upon hospital discharge. 
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Introduction 

Background 

Peer support is emotional, social, and practical help provided by nonprofessionals to assist others 

in sustaining health behaviors [168]. The supporters share a similar condition as patients, 

successfully manage their conditions, and have received training to provide support [312]. Peer 

support may include activities such as advocacy, connecting resources, and experiential sharing 

[313]. Peer support is consistent with the recovery paradigm in mental health [314], and the 

purported mechanisms through which it functions [312] include knowledge sharing, modeling 

adaptive coping strategies, social comparison, and enhancing social support. Moreover, peer 

support systems can serve as an entry point into the health care system for hardly 

reached individuals and can provide support for those who would otherwise not engage in 

treatment [168]. Peer support may also offer benefits to peer supporters by enhancing feelings of 

competence and meaning  [312] 

Peer support is valued in recovery-oriented models [314] of mental health and is becoming 

increasingly implemented organizationally [315, 316]. A review reported positive outcomes, 

including lower inpatient service use, better relationships with providers, and increased 

engagement [104]. However, a rigorous evaluation of randomized controlled trials (RCTs) [317] 

of peer support studies reported that outcomes were mixed and often nonsignificant. In their 

review, the authors noted a high degree of bias and methodological limitations in the studies, 

including inconsistent training for peer support workers (PSWs), lack of randomization of patients, 

and lack of blinding of outcome assessors, and concluded that “peer support programmes should 

be implemented within the context of high-quality research projects wherever possible.” 

The existing literature suggests that peer support is valuable, but a more rigorous methodology to 

evaluate peer support program outcomes is needed. This study used an RCT design to evaluate a 

peer support model, which incorporates, as an innovative adjunct intervention, daily supportive 

text messages (TxM), provision of consistent training to PSWs, adopting blindness of the assessor, 

and randomization of the allocated patients. 

Text messaging is a relatively low-cost, high-impact, and easily scalable program that uses existing 

technology, is devoid of geographic barriers, and is easily accessible to end users. Several RCTs 
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have shown significant decreases in symptomatology in psychiatric conditions after the 

implementation of text messaging [217, 318], and high rates of satisfaction among end users [248]. 

During the COVID-19 pandemic, supportive text messaging has been effective in decreasing 

symptomatology at the general population level [253]. Incorporating such services as a standard 

for patients upon their discharge from acute care may significantly improve the clinical and 

nonclinical outcomes for these patients and the health care system. 

Study Aim 

The overall aim of this project is to evaluate the effectiveness of innovative peer support and 

supportive text messaging systems as either stand-alone or combined interventions in addition to 

the usual treatment for patients discharged from acute care. 

 

Methods 

Study Design 

Although the initial intention was to conduct an RCT [213], subject recruitment and treatment arm 

allocation issues necessitated an early planned transition to a controlled observational study, as 

described in the following sections. Participants were recruited from June 2019 to February 2020 

and were randomized into one of four conditions: (1) PSW only, (2) TxM only, (3) PSW plus TxM 

condition (PSW+TxM), and (4) treatment as usual (TAU). Written consent was obtained and no 

incentives were provided. 

Initial randomization was performed by an independent statistician using the block randomization 

method. The generated codes were sent securely to the study coordinator to assign the recruited 

patients across the four arms of the study treatment groups. Participants were asked at the 

beginning of the interview to not reveal their treatment allocation to the researcher who would 

facilitate the follow-up assessments. The study database was updated by the study coordinator 

upon recruitment. Randomization codes were kept secured on a password-protected computer. To 

further maintain the blindness, the researcher conducting follow-up assessments was not granted 

access to the database that contained the randomization code. 
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The study was approved by the Health Ethics Research Board of the University of Alberta 

(reference number Pro00078427) and operational approval from Alberta Health Services, the 

regional health authority. Written informed consent was obtained from all the patients. The study 

was registered with ClinicalTrials.gov (trial registration: NCT03404882). In relation to the design 

change to a controlled observational study, the amendments to the study [213] are now reflected 

in a revised registered trial protocol for NCT03404882. 

Study Locations 

The study was conducted at 5 acute psychiatric care units in Edmonton, Alberta, Canada. Patients 

were invited to participate in the study before their discharge. 

Participants 

Patients 

The inclusion criteria were as follows: mental health condition (mood or psychotic disorder), 

imminent discharge from acute care, 18 to 65 years of age, able to provide written consent, and a 

mobile handset capable of receiving text messages. The exclusion criteria were as follows: 

inability to read the text messages from a mobile device, an addiction disorder without a mental 

health diagnosis, receiving PSW service before the study, or inability to commit to a sixth-month 

follow-up of the study. 

Peer Support Workers 

PSWs in this study were employed by Alberta Health Services Edmonton Zone Addiction and 

Mental Health Services after receiving 2 weeks of formal training. The PSW training program was 

designed by Cusick [319]. In alignment with the literature [178]  and covered 13 domains: recovery 

and peer support; the history of recovery movement; worldview and culture; self-determination; 

trauma-informed care; boundaries and limits; communication and connection; the social 

determinants of health; impact of prejudice, discrimination, and stigma; grief and loss; crisis and 

recovery; goal planning; and self-care. In alignment with the literature [178], matching PSWs with 

our patients with respect to their baseline mental health conditions was not a criterion for assigning 

candidate patients to a PSW. 

Demographic Characteristics of PSWs 

https://clinicaltrials.gov/ct2/show/NCT03404882
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A total of 8 dedicated PSWs were enrolled in this study (1 male and 7 females). They are employed 

by Alberta Health Services and occupy different positions in different health care settings within 

the Addiction and Mental Health portfolio. As described earlier, PSWs were not matched to our 

patients based on their mental health conditions, and so the mental health diagnosis of the PSWs 

in this study was not ascertained. 

Treatment Interventions 

In the PSW-only condition, a PSW met physically or virtually with the patients up to eight times 

over a 6-month period to offer mental health support. In the TxM-only condition, TxM were 

received without additional PSW intervention. In the PSW+TxM condition, participants were 

offered PSW services along with daily TxM. In the control arm, conventional follow-up 

appointments with community providers were offered but neither PSW nor TxM were provided. 

1. Peer support service: patients in the PSW-only and PSW+TxM arms of the study were 

assigned PSWs who visited them (one to one) at the hospitals to introduce themselves and 

build rapport before patients were discharged into the community. PSWs visited the 

participants up to eight times over a 6-month period (mean 3 visits, SD 2.5). They offered 

the opportunity for interactive phone calls and/or texts between themselves and patients for 

6 months. Phone calls or virtual meetings were offered to replace face-to-face meetings 

during the COVID-19 pandemic. Patients continued to receive usual community clinic or 

program treatments. 

2. Text4Support: this is a daily supportive text message service conceived and designed by a 

group of psychiatrists, psychologists, mental health therapists, and patients based on 

cognitive behavioral therapy principles [320]. A bank of messages was generated and 

included different text message programs tailored for the following eight mental health 

domains: depression, anxiety, psychotic disorders, substance use disorders, bipolar 

disorder, adjustment disorders, attention-deficit or hyperactivity disorder, and general well-

being. About 80% of the messages in all eight message banks had similar general well-

being content: the remaining 20% targeted diagnosis-specific symptoms. Patients were 

enrolled by the research team to receive an assigned message bank based on their primary 

diagnosis by linking their phone number to the message bank through a web-based 

application (software). Patients in the automated TxM-only and PSW+TxM arms of this 
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study received automated messages at 12 noon Mountain Time. Examples of these 

messages include the following: 

• Notice the good things going on in your life right now. Often, we do not notice the 

good but taking a moment to do so can uplift you. (General well-being) 

• When we are anxious, our thoughts often focus on future “danger.” Shift your 

attention to the present. What is happening right now? (Anxiety) 

• Self-monitoring helps you identify and distinguish between normal changes in 

mood and mood swings that are problematic. (Bipolar disorder) 

• Try talking quietly back to voices. Tell them they are wrong. Using the vocal part 

of the brain can reduce the intensity of voices. (Psychosis) 

Outcomes 

Participants completed measures at baseline, 6 weeks, 3 months, and 6 months. The primary 

outcome measure for this study was recovery, as assessed by the Recovery Assessment Scale (RAS 

[321]), a standardized instrument with strong psychometric properties, including high internal 

consistency (α=.93), test-retest reliability (r=0.88), and concurrent validity [322]. Furthermore, the 

scale seems sensitive to change over time [323]. This 24-item scale provides self-reported recovery 

ratings on a 5-point Likert scale (strongly disagree=1, disagree=2, not sure=3, agree=4, and 

strongly agree=5). The RAS subscales include five factors: (1) personal confidence and 

hope (response range 9-45); (2) willingness to ask for help (response range 4-20); (3) goal and 

success orientation (response range 3-15); (4) reliance on others (response range 5-25); and (5) no 

domination by symptoms (response 3-15). The Cronbach α coefficients for the five subscales range 

from 0.74 to 0.87, and the total score is positively associated with quality of life and empowerment, 

whereas it is inversely associated with symptoms [324]. Total scores (raw scores) were calculated 

for the composite RAS and for each of the five subscales and were used in the analysis of this 

study [323, 325-327]. 

Sample Size 
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Consistent with the idea that this was a pilot study without an empirically established effect size 

available to aid in power and sample size calculations, the targeted sample size of 180 participants 

was based on existing operational resources  [328]. 

 

Data Analysis 

The analysis was conducted using SPSS version 20 (IBM Corp, 2011) [329]. Initially, we aimed 

to use intention-to-treat analysis, whereby patient data were analyzed according to their original 

assigned groups, regardless of the time spent in the study. However, after randomization and due 

to clinical logistic reasons, a significant number of patients did not receive access to the PSW 

service in the two intervention arms of the PSW. As stated earlier, a strategic decision was made 

to adapt the protocol to a controlled observational study and to change the analysis approach to as-

treated, rather than intention-to-treat, to maximize the investigational value of the study without 

compromising or biasing outcomes. 

Baseline data, including sociodemographic (age group, gender, ethnicity, education level, 

employment status, and relationship) and clinical characteristics (primary diagnosis and RAS five 

factors), were analyzed to assess between-group differences across the four arms of the study 

(PSW-only condition, TxM-only condition, PSW plus TxM condition, and TAU condition). The 

analysis was conducted using chi-square and one-factor analysis of variance (ANOVA) for 

categorical and continuous variables, respectively. 

Age categories were generated in accordance with the quartile distribution of the age-in-years 

variable. RAS factors were analyzed to assess cluster differences among the four study arms across 

the four periods of the study, using mean and SD. A one-factor ANOVA followed by Tukey post 

hoc test was performed to assess the statistical differences between the study arms and 

corresponding mean scores on each RAS factor for all the participants who completed the follow-

up assessment at any designated follow-up time point. Welch F and Games-Howell post hoc tests 

were performed when there was evidence of a violation of the homogeneity of variance 

assumption. For participants who completed assessments at all the four time points, a repeated 

measures multivariate analysis of covariance (MANCOVA) was used to assess the impact of the 

four arms of the study on participants’ scores of the RAS five factors across the three time points 
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(6 weeks, 3 months, and 6 months follow-up), while controlling for baseline scores. With regard 

to MANCOVA post hoc analysis, Bonferroni corrections were used to control for multiple 

comparison error rate changes for post hoc pairwise analyses. 

CIs and P values were used in reporting. Cases with missing values of more than one individual 

response per factor were excluded from the analysis. The two-tailed α-level criterion for statistical 

significance was set at P≤.05. 

 

Results 

Participant Flowchart 

The study flowchart is presented in Figure 3.1.1.1. A total of 181 patients were recruited and 

randomized into four study arms (n=43-47 per condition). At 6 weeks, 64.6% (117/181) of patients 

responded to the RAS survey, whereas 56.9% (103/181) of patients responded at 3 months, and 

45.9% (83/181) of patients responded to the 6-month survey, yielding an aggregate time point 

response range between 45.9% and 64.6%. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1.1.1: Study flow chart. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8449293/figure/figure1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8449293/figure/figure1/
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Some patients were randomized to receive the PSW intervention with or without TxM support but 

did not receive PSW interventions for several reasons, including subsequent noninterest in 

receiving visits from PSWs and failure of PSWs to contact (Figure 3.1.1.1). Some of these 

participants continued to receive only TxM support or only TAU but attended follow-up 

assessments. Given the relatively small sample size of our study and the overarching objective of 

assessing the actual effects of the interventions, we adapted our study analysis plan to simply assess 

outcome data with regard to either the TAU or TxM support-only groups, reflecting the service 

they actually received. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8449293/figure/figure1/
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Participant Characteristics 

In terms of demographic and clinical characteristics (Table 3.1.1.1), the overall gender balance 

was fairly even with 56.9% (103/181) identifying as female, 27.1% (49/181) in the range of 50-65 

years of age, 69.1% (125/181) identifying as White, 55.9% (100/179) achieved a postsecondary 

education level, 69.4% (125/180) are unemployed, 50.8% (84/179) are single, and 50.8% (92/181) 

were admitted for depression and/or anxiety.  

 

Table 3.1.1.1: Demographic and clinical characteristics of study participants in the study arms. 

Demographic 

and clinical 

variables 

TxMa only, 

n (%) 

PSWb only, 

n (%) 

PSW+T

xM, 

n (%) 

TAUc, 

n (%) 

Total, 

n (%) 

Chi-

square 

(df) 

P va

lue 

Gender 6.8 (3) .08 

Male 18 (31) 14 (50) 18 

(58.1) 

28 (43.8) 78 (43.1) 
 

Female 40 (69) 14 (50) 13 

(41.9) 

36 (56.2) 103 

(56.9) 

     Age groups (years) 10.9 (9) .28 

18-30 17 (29.3) 9 (32.1) 8 (25.8) 14 (21.9) 48 (26.5) 
 

31-40 9 (15.5) 6 (21.4) 6 (19.4) 19 (29.7) 40 (22.1) 

41-50 11 (19) 10 (35.7) 8 (25.8) 15 (23.4) 44 (24.3) 

50-65 21 (36.2) 3 (10.7) 9 (29.0) 16 (25.0) 49 (27.1) 

Ethnicity 5.3 (6) .51 

Indigenous 5 (8.6) 4 (14.3) 4 (12.9) 12 (18.8) 25 (13.8) 
 

White 46 (79.3) 18 (64.3) 20 

(64.5) 

41 (64.1) 125 

(69.1) 

Other 7 (12.1) 6 (21.4) 7 (22.6) 11 (17.2) 31 (17.1) 

Educational level 4.8 (6) .58 

Less than high 

school 

6 (10.3) 7 (25) 5 (16.1) 11 (17.7) 29 (16.2) 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8449293/table/table1/
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High school 

degree or 

equivalent 

19 (32.8) 7 (25) 6 (19.4) 18 (29.0) 50 (27.9) 

Above high 

school 

education 

33 (56.9) 14 (50) 20 

(64.5) 

33 (53.2) 100 

(55.9) 

Employment status 2.7 (3) .45 

Employed 16 (27.6) 7 (25) 8 (25.8) 24 (38.1) 55 (30.6) 
 

Unemployed 42 (72.4) 21 (75) 23 

(74.2) 

39 (61.9) 125 

(69.4) 

 

Relationship 5.1 (6) .53 

Married, 

common law, 

or in 

relationships 

11 (19) 11 (39.3) 10 

(33.3) 

16 (25.4) 48 (26.8) 
 

Single 30 (51.7) 12 (42.9) 12 

(40.0) 

30 (47.6) 84 (46.9) 

Divorced, 

separated, or 

widowed 

17 (29.3) 5 (17.9) 8 (26.7) 17 (27.0) 47 (26.3) 

   Admitting diagnosis 6.6 (6) .37 

Depression 

and/or anxiety 

27 (46.6) 14 (50) 16 

(51.6) 

35 (54.7) 92 (50.8) 
 

Bipolar 

disorder 

21 (36.2) 10 (35.7) 10 

(32.3) 

12 (18.8) 53 (29.3) 

Psychotic 

disorder 

10 (17.2) 4 (14.3) 5 (16.1) 17 (26.6) 36 (19.9) 

aTxM: supportive text messages. 
bPSW: peer support worker. 
cTAU: treatment as usual. 

 

Chi-square and ANOVA results indicated that participants in the four treatment arms did not 

significantly differ in terms of sociodemographic and clinical parameters at baseline (χ2
3=2.7 

to χ2
3=6.8, P=.08 to P=.91; F3,175=0.39-1.60, P=.19 to P=.76). 
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Study Outcome 

For the overall sample (with variable N for each time point as shown in Table 3.1.1.2), ANOVA 

revealed a statistically significant difference between- and within-groups for scores of personal 

confidence and hope factor at the 3-month follow-up (F3,99=3.35; P=.02); willingness to ask for 

help factor at the 6-month follow-up (F3,79=3.89; P=.01); and total recovery score at the 6-month 

follow-up. Tukey post hoc tests revealed a significantly higher mean of the personal confidence 

and hope factor at 3 months in the PSW+TxM arm than in the TxM-only arm (mean difference 

5.09, 95% CI 0.41-9.77; P=.03) and TAU arm (mean difference 5.09, 95% CI 0.38-9.8; P=.03). In 

addition, a significantly higher mean for willingness to ask for help was detected for the 

PSW+TxM arm than for the TxM-only arm (mean difference 1.87, 95% CI 0.22-3.51; P=.02). 

Similarly, for the total recovery score, the PSW+TxM arm had a significantly higher mean than 

the TxM-only condition (mean difference 11.78, 95% CI 3.08-20.48; P<.01). 

 

Table 3.1.1.2: Mean and SD of the Recovery Assessment Scale total score and factor scores by 

study condition for patients who completed assessments at any of the four time points. 

RASa score 

and time 

TxMb only PSWc only PSW+TxM TAUd 

 
Patients, 

n (%) 

Value, 

mean 

(SD) 

Patients, 

n (%) 

Value, 

mean 

(SD) 

Patients, 

n (%) 

Value, 

mean 

(SD) 

Patients, 

n (%) 

Value, 

mean 

(SD) 

Personal confidence and hope 

Baseline 

(n=179) 

58 (32.4) 33.4 

(6.67) 

28 (15.6) 34.5 

(7.23) 

30 (16.8) 35.6 

(8.69) 

63 (35.2) 32.1 

(8.46) 

6 weeks 

(n=117) 

37 (31.6) 32.6 

(5.91) 

22 (18.8) 33.6 

(5.53) 

26 (22.2) 35.6 

(6.26) 

32 (27.4) 32.0 

(6.5) 

3 months 

(n=103) 

33 (32) 31.1 

(5.81) 

16 (15.5) 32.4 

(6.57) 

22 (21.4) 31.1 

(7.57) 

32 (31.1) 31.1 

(7.57) 

6 months 

(n=83) 

29 (34.9) 31.5 

(6.37) 

14 (16.9) 34.0 

(5.82) 

18 (21.7) 35.9 

(3.65) 

22 (26.5) 32.3 

(6.83) 

Goal and success 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8449293/table/table2/
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Baseline 

(n=179) 

58 (32.4) 16.5 

(2.72) 

28 (15.6) 16.7 

(3.22) 

30 (16.8) 17.0 

(3.12) 

63 (35.2) 15.8 

(3.13) 

6 weeks 

(n=117) 

37 (31.6) 15.6 

(2.44) 

22 (18.8) 15.4 

(3.0) 

26 (22.2) 17.0 

(2.43) 

32 (27.4) 15.2 

(3.21) 

3 months 

(n=103) 

33 (32) 15.0 

(3.27) 

16 (15.5) 14.9 

(2.73) 

22 (21.4) 16.6 

(2.48) 

32 (31.1) 14.8 

(3.4) 

6 months 

(n=83) 

29 (34.9) 15.0 

(3.24) 

14 (16.9) 15.6 

(2.95) 

18 (21.7) 17.1 

(2.4) 

22 (26.5) 15.5 

(2.7) 

Willingness to ask for help 

Baseline 

(n=179) 

58 (32.4) 11.5 

(2.54) 

28 (15.6) 11.8 

(2.7) 

30 (16.8) 12.8 

(2.08) 

63 (35.2) 11.8 

(2.85) 

6 weeks 

(n=117) 

37 (31.6) 11.2 

(2.52) 

22 (18.8) 11.5 

(1.92) 

26 (22.2) 12.4 

(1.65) 

32 (27.4) 11.8 

(1.83) 

3 months 

(n=103) 

33 (32) 11.3 

(2.27) 

16 (15.5) 12.0 

(2.16) 

22 (21.4) 12.4 

(2.08) 

32 (31.1) 11.9 

(2.74) 

6 months 

(n=83) 

29 (34.9) 11.0 

(2.6) 

14 (16.9) 12.7 

(1.68) 

18 (21.7) 12.8 

(1.79) 

22 (26.5) 11.7 

(1.75) 

Reliance on others 

Baseline 

(n=179) 

58 (32.4) 20.3 

(3.72) 

28 (15.6) 21.5 

(3.29) 

30 (16.8) 21.3 

(2.71) 

63 (35.2) 20.4 

(3.39) 

6 weeks 

(n=117) 

37 (31.6) 19.4 

(3.51) 

22 (18.8) 20.0 

(2.77) 

26 (22.2) 20.7 

(2.17) 

32 (27.4) 19.5 

(3.65) 

3 months 

(n=103) 

33 (32) 19.7 

(2.88) 

16 (15.5) 20.5 

(2.78) 

22 (21.4) 21.6 

(2.32) 

32 (31.1) 20.3 

(3.13) 

6 months 

(n=83) 

29 (34.9) 19.5 

(2.89) 

14 (16.9) 21.0 

(2.86) 

18 (21.7) 21.2 

(2.71) 

22 (26.5) 20.5 

(3.23) 

No domination by symptoms 

Baseline 

(n=179) 

58 (32.4) 9.2 

(3.12) 

28 (15.6) 9.7 

(3.44) 

30 (16.8) 9.9 

(3.8) 

63 (35.2) 9.3 

(3.36) 

6 weeks 

(n=117) 

37 (31.6) 9.5 

(2.45) 

22 (18.8) 9.2 

(2.74) 

26 (22.2) 10.1 

(2.41) 

32 (27.4) 9.8 

(2.92) 

3 months 

(n=103) 

33 (32) 9.5 

(3.04) 

16 (15.5) 9.1 

(3.2) 

22 (21.4) 10.2 

(2.92) 

32 (31.1) 9.2 

(3.5) 
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6 months 

(n=83) 

29 (34.9) 9.3 

(3.19) 

14 (16.9) 10.7 

(2.09) 

18 (21.7) 11.0 

(2.17) 

22 (26.5) 9.3 

(3.14) 

RAS total 

Baseline 

(n=179) 

58 (32.4) 90.9 

(14.16) 

28 (15.6) 94.2 

(17.01) 

30 (16.8) 96.0 

(17.5) 

63 (35.2) 89.4 

(17.83) 

6 weeks 

(n=117) 

37 (31.6) 88.2 

(11.6) 

22 (18.8) 89.6 

(13.46) 

26 (22.2) 95.9 

(12.86) 

32 (27.4) 88.2 

(14.09) 

3 months 

(n=103) 

33 (32) 86.6 

(12.25) 

16 (15.5) 88.9 

(13.69) 

22 (21.4) 97.0 

(12.73) 

32 (31.1) 87.3 

(17.73) 

6 months 

(n=83) 

29 (34.9) 86.3 

(13.88) 

14 (16.9) 94.1 

(13.33) 

18 (21.7) 98.1 

(8.48) 

22 (26.5) 89.3 

(15.03) 

aRAS: Recovery Assessment Scale. 
bTxM: supportive text messages. 
cPSW: peer support worker. 
dTAU: treatment as usual. 

 

For patients who completed the RAS (n=65) at all four time points (Table 3.1.13; PSW: n=13; 

TxM: n=19; PSW+TxM: n=12; TAU: n=19), we performed repeated measures MANCOVA, with 

treatment intervention as the independent variable, RAS score and subscores as the dependent 

variables, and baseline scores as covariates. With sphericity accepted, tests of within-subject 

effects indicated that neither time (F10,47=1.47; P=.18; ηp2=0.24) nor the interaction of time and 

PSW (F10,47=1.20; P=.31; ηp2=0.20), time and TxM (F10,47=.48; P=.89; ηp2=0.09), or time and 

PSW+TxM (F10,47=1.24; P=.29; ηp2=0.21) significantly predicted RAS subscores and total scores. 

However, tests of between-subject effects indicated that the interaction between PSW and TxM 

was predictive of differences in scores on only the goal and success subscale (F1,63=4.37; P=.04; 

ηp2=0.072) and reliance on other subscales (F1,63=6.24; P=.02; ηp2=0.10). 

Table 3.1.1.3: Mean and SD of the Recovery Assessment Scale total score and factor scores by 

study condition for patients who completed assessments at all four time points. 

RASa score and time TxMb only (n=19), 

mean (SD) 

PSWc only (n=13), 

mean (SD) 

PSW+TxM (n=13), 

mean (SD) 

TAUd (n=20), 

mean (SD) 

Personal confidence and hope 

Baseline 35.00 (6.63) 35.77 (7.50) 34.69 (10.37) 32.1 (8.23) 

6 weeks 32.32 (6.19) 33.08 (5.55) 35.15 (6.31) 32.00 (6.16) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8449293/table/table3/
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3 months 32.32 (5.14) 32.31 (7.32) 35.77 (5.34) 31.35 (7.37) 

6 months 33.11 (6.04) 33.92 (6.05) 35.77 (3.59) 32.30 (6.87) 

Goal and success 

Baseline 16.47 (2.93) 16.85 (3.41) 16.54 (4.18) 15.8 (2.82) 

6 weeks 15.26 (2.81) 14.85 (3.26) 16.85 (2.44) 15.55 (3.33) 

3 months 15.32 (3.76) 14.77 (2.77) 16.54 (2.33) 14.70 (3.20) 

6 months 15.11 (3.40) 15.62 (3.07) 17.38 (2.47) 15.80 (2.97) 

Willingness to ask for help 

Baseline 10.79 (3.46) 12.23 (3.35) 13.08 (1.80) 11.4 (3.10) 

6 weeks 11.11 (2.71) 11.69 (2.06) 12.92 (1.38) 11.95 (1.93) 

3 months 11.21 (2.72) 12.23 (2.24) 12.23 (1.92) 11.80 (2.57) 

6 months 11.16 (2.65) 12.77 (1.74) 12.92 (1.98) 11.65 (1.76) 

Reliance on others 

Baseline 20.3 (3.30) 22.08 (3.17) 21.77 (.59) 20.25 (3.13) 

6 weeks 19.74 (3.35) 20.31 (2.66) 21.15 (1.99) 20.15 (3.18) 

3 months 19.42 (3.19) 20.77 (3.00) 21.92 (2.02) 20.55 (2.76) 

6 months 19.6 (3.25) 21.8 (2.96) 21.85 (1.95) 20.60 (2.74) 

No domination by symptoms 

Baseline 10.95 (3.26) 10.46 (3.07) 9.38 (3.86) 9.90 (2.73) 

6 weeks 9.53 (2.86) 9.23 (2.95) 9.62 (2.36) 10.05 (3.02) 

3 months 10.74 (2.54) 9.54 (3.31) 9.62 (2.82) 9.45 (3.38) 

6 months 10.47 (3.10) 10.54 (2.07) 11.00 (2.12) 9.45 (3.20) 

RAS total 

Baseline 93.84 (15.32) 97.38 (16.98) 95.46 (20.20) 89.45 (15.46) 

6 weeks 87.95 (12.35) 89.15 (13.74) 95.69 (12.45) 89.70 (14.19) 

3 months 89.00 (12.83) 89.62 (15.03) 96.08 (12.05) 87.85 (17.01) 

6 months 89.47 (14.59) 93.92 (13.86) 98.92 (8.37) 89.55 (14.45) 

aRAS: Recovery Assessment Scale. 
bTxM: supportive text messages. 
cPSW: peer support worker. 
dTAU: treatment as usual. 

 

Discussion 

Principal Findings 
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To our knowledge, this is the first study to evaluate the effects of an innovative peer support 

program that incorporates supportive text messaging on recovery outcomes in patients discharged 

from acute psychiatric care under optimum controlled observational study conditions. An ongoing 

RCT in the United Kingdom is examining the effects of peer worker support for patients 

discharged from acute care in comparison with patients receiving TAU [330]; however, that study 

did not include a supportive eHealth component such as the text messaging support included in 

our controlled observational study. 

Despite the relatively small sample size in our study, patients in the PSW+TxM group had notably 

higher recovery scores compared with those receiving either TxM-only or TAU. The study 

measures that were included provide potentially important information regarding the mechanisms 

of change enacted by peer support. For example, although the mechanism of change in peer support 

is unclear, our results suggest that peer support may influence personal confidence and hope as 

well as enhance the ability of patients to ask for help. 

It is notable in this study that most patients who refused to complete the follow-up assessment 

were in the TAU group (n=20), compared with the other groups (maximum for other groups=3). 

This may be explained by a lack of interest. When patients receive no actual intervention, they 

become less motivated to provide feedback related to the research under study. Dropout figures 

were the highest among the patients who were assigned to the PSW service [331]. Some patients 

stated that they preferred to control their path of recovery after hospital discharge. Others were not 

suitable candidates for this service during this initial vulnerable postdischarge period, as assessed 

by the PSW; many PSW-allocated patients proved hard to reach, and in such cases, PSW follow-

up is usually terminated or at least significantly interrupted [331]. 

A recent systematic review explored different interventions, including peer support, to improve 

the successful transition for discharge from acute mental health inpatient care to the community 

[55]. In one Australian study, 38 patients achieved recovery and wellness (particularly clinical and 

functional recovery) after receiving peer support for 6-8 weeks, which is consistent with our results 

[332]. In another Australian study, 49 patients receiving peer support, as supportive packages for 

8-12 hours for 1-2 weeks, reported that the intervention solidified their recovery and improved 

their self-confidence [333]. In contrast, in a UK study, in which 23 patients received peer support 

for 4 weeks and 23 were in the TAU group, there was no evidence of a significant difference 
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between the two groups regarding hopefulness [331].  Unlike the three studies reviewed in the 

systematic review [55], our study findings indicate the relative impact of combined delivery of 

PSW+TxM compared with peer support alone, which may explain the discrepancy noted with the 

UK study [331]. 

Other studies have provided peer support to discharged patients either alone or alongside other 

interventions, such as environmental support or brief intervention (eg, interactive behavior change 

technology). However, those studies assessed outcomes other than patient recovery or reported 

mixed findings [87, 334]. The positive effect of the combined delivery of PSW+TxM observed in 

our study included TxM provided to the patients that were tailored according to their diagnosis. 

Previous studies have reported positive benefits of receiving daily TxM in the context of mental 

health and addiction. For example, patients with depression alone or comorbid with alcohol use 

disorder reported the effectiveness of texting service on symptom recovery in terms of better 

management of depression and anxiety and perceived better overall mental well-being [94]. In 

addition, a longer time to first drink was reported after receiving TxM for 3 months and was 

maintained for up to 6 months [216, 248]. Multiple advantages have been reported when using 

texting services in patients with psychotic disorders, including better medication adherence, 

improved clinical and functional symptoms, effective symptom monitoring, and high acceptability 

by end users [335-337]. 

Studies examining the effect of a supportive texting service for patients discharged from acute care 

are rare. A recent systematic review focusing on web- and mobile phone–based texting in mental 

health [338] reported some studies that offered texting services to patients on hospital or 

emergency discharge with different mental health conditions, including alcohol use disorder, 

bulimia nervosa, and suicide. Each of these studies reported positive outcomes, including 

decreased binge drinking, reduced remission rates, and achieved feasibility and acceptability by 

patients who attempted suicide. In contrast, our study did not produce more favorable recovery 

outcomes for patients who received only TxM along with TAU. This contrasts with previous 

findings that patients with major depressive disorder who received daily TxM in addition to usual 

treatment had significantly fewer depressive symptoms and improved quality of life compared 

with TAU [217, 318]. It is interesting to note that those previous RCTs used the Beck Inventory 

Score changes at 3 months from baseline as the outcome measure, while this study assessed 



  

93 
 

recovery outcomes using the RAS. The fact that patients in our study received text messages once 

daily, whereas patients in two previous RCTs [217, 318] received twice daily text messages may 

also be related to differences in these study outcomes. 

A growing body of evidence supports the paradigm of integration of health care services through 

multidisciplinary intervention or support. This appears to have a particularly high potential impact 

when patients are facing multiple and complex needs that can progress to severe forms of mental 

illness [339, 340]. 

The results of this controlled observational pilot study have the potential to signal an important 

direction for future studies to incorporate these integration goals into peer support programs. 

Study Limitations 

Our study had several important limitations. For instance, only the RAS recovery outcome measure 

is reported in this study, and it is important to examine the effects of peer support and daily 

supportive text messaging on multiple outcomes, including quality of life, symptomatology, and 

health care use and functional outcomes, such as employment [213]. In addition, the RAS is a self-

report outcome questionnaire and is therefore subject to social desirability and another weakness 

in this study. For future studies, it will be important to maximize adherence to self-reporting across 

the time points assessed. This can be achieved via incentives linked to completion. 

Importantly, high dropout and/or nonservice provision rates for PSW among the study participants 

undermined the initial RCT design, thereby reducing the robustness of the study results. 

Consequently, to be able to access the actual impact of the interventions, we adopted a controlled 

observational study with a to-treat analysis rather than the original RCT plus an intention-to-treat 

analysis. 

Although this study provided important preliminary information regarding the outcomes of peer 

support programs for patients discharged from acute care, the overall study sample and the 

individual group sizes were relatively small. Small sample sizes reduce study power and the 

sensitivity of studies to detect differences between treatment groups. A multicenter study with 

large sample sizes will be needed to validate the results of this study and to determine the actual 

effect size of the various interventions forming a part of this controlled observational study. 
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3.1.2 Clinical Outcome Routine Evaluation Measures for Patients Discharged from Acute 

Psychiatric Care: Four-Arm Peer and Text Messaging Support Controlled Observational 

Study 

 

Shalaby, R., Spurvey, P., Knox, M., Rathwell, R., Vuong, W., Surood, S., . . . Agyapong, V. I. O. 

(2022). Clinical Outcomes in Routine Evaluation Measures for Patients Discharged from Acute 

Psychiatric Care: Four-Arm Peer and Text Messaging Support Controlled Observational Study. 
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Abstract 

Background:  Peer support workers (PSW) and text messaging services (TxM) are supportive 

health services that are frequently examined in the field of mental health. Both interventions have 

positive outcomes, with TxM demonstrating clinical and economic effectiveness and PSW 

showing its utility within the recovery-oriented model.  

Objective: To evaluate the effectiveness of PSW and TxM   in reducing psychological distress of 

recently discharged patients receiving psychiatric care.  

Methods: This is a prospective, rater-blinded, pilot-controlled observational study consisting of 

181 patients discharged from acute psychiatric care. Patients were randomized into one of four 

conditions: daily supportive text messages only, peer support only, peer support plus daily text 

messages, or treatment as usual. Clinical Outcomes in Routine Evaluation—Outcome Measure 

(CORE-OM), a standardized measure of mental distress, was administered at four time points: 

baseline, six weeks, three months, and six months. MANCOVA was used to assess the impact of 

the interventions on participants’ scores on four CORE-OM subscales across the three follow-up 

time points. Recovery, clinical change, and reliable change in CORE-OM all-item analysis were 

examined across the four groups, and the prevalence of risk symptoms was measured.  

Results: A total of 63 patients completed assessments at each time point. The interaction between 

PSW and TxM was predictive of differences in scores on the CORE-OM functioning subscale 

with a medium effect size (F1,63 = 4.19; p = 0.045; ηp2 = 0.07). The PSW + TxM group 

consistently achieved higher rates of recovery and clinical and reliable improvement compared to 

the other study groups. Additionally, the text message group and the PSW + TxM group 

significantly reduced the prevalence of risk of self/other harm symptoms after six months of 

intervention, with 27.59% (Χ2 (1) = 4.42, p = 0.04) and 50% (Χ2 (1) = 9.03, p < 0.01) prevalence 

reduction, respectively.  

Conclusions: The combination of peer support and supportive text messaging is an impactful 

intervention with positive clinical outcomes for acute care patients. Adding the two interventions 

into routine psychiatric care for patients after discharge is highly recommended. 
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Background  

Psychological distress is often reported by patients who are discharged from a clinical setting [341-

346]. Patients with mental health disorders are particularly vulnerable, including for suicidality or 

homicidal propensity [68, 345, 347].  The Clinical Outcomes in Routine Evaluation-Outcome 

Measure (CORE-OM) is a well-recognized and validated tool that measures psychological distress 

and can be administered at several time points to detect changes in mental health parameters [348, 

349]. The instrument is designed to provide a feasible outcome measure accepted by researchers 

and practitioners and is sensitive to a wide range of intensities of psychological distress [349, 350]. 

CORE-OM validity is supported by results of frequent trials and feedback received from 

practitioners [349]. 

A lack of routine follow-up care provided after clients are discharged from acute care units may 

lead to detrimental effects, including readmission and frequent emergency visits [59, 60]. An 

estimated 12 - 22% of discharges from mental health hospitalizations may result in subsequent 

Emergency department (ED) visits and 5 - 50% may result in hospital readmission, depending on 

age and mental health conditions [63-67]. Several factors, including prior psychiatric 

hospitalization, multiple comorbidities, unemployment, and psychosis are identified as likely 

primary drivers of readmission within four years after hospital discharge [59, 71]. 

Available peer support and texting services are interventions that can be easily integrated into 

health services, given that each intervention has a proven track record of clinical effectiveness and 

economic value in mental health settings [104, 124, 310, 316, 351]. Improved mood status, sense 

of control of depression, and improved alcohol-use profile are associated with the use of supportive 

text messages for three or six months [94, 299, 310]. Similarly, lower rates of readmission within 

a supported, recovery-oriented model were observed with peer support services [156, 316, 334].  

Providing these services to recently-discharged patients may help to alleviate potential health 

distress and close the treatment gap experienced by many after discharge, especially during the 

period preceding their first follow-up appointment with a health care provider that may only come 

weeks or months post-discharge [213].  
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Monitoring changes in patients’ psychological parameters over time is of key importance for 

assessing the success and effectiveness of mental health services [348, 352]. Roe et al. emphasized 

on the importance of assessing patient outcome measures, with active engagement of the patients 

and service users who can participate in the selection and prioritization of the used measures [353]. 

Additionally, the available prevalent technology, such as apps can facilitate this involvement, 

which carry the promise for allowed easily collecting, analyzing and presenting ecologically valid 

patient dependent outcome measures [353]. Recent research has found that person‐centered and 

self‐directed care approaches, among others, may allow individuals to exercise better control over 

their own care with benefits over usual care. These benefits are represented in rates of adherence 

and self‐management as well as in medical and mental health outcomes, resulting in reduced 

inpatient and emergency room use, improved cost‐effectiveness, service satisfaction, and quality 

of life [354]. These benefits may intensify when interventions become comprehensive, intensive, 

and integrated into routine care [354]. 

In this context, we undertook the current study to assess the effectiveness of supportive text 

messaging and peer support worker (PSW) services, using the CORE-OM as a window on the 

intensity of psychological distress in patients discharged from acute care psychiatric units. 

Study objectives: This study aimed to assess changes in overall CORE-OM and subscale scores 

among the supportive text messaging and peer-support treatment conditions compared to usual 

care across the four study time points.  

Methods  

Participants and study design were described in detail in a previous report [249]. A brief summary 

follows. 

Study Design 

This controlled observational study was designed as a four-parallel-arm study with randomized 

services provided [213]. Although the initial intention was to conduct a randomized controlled 

trial (RCT), subject recruitment and treatment arm allocation issues necessitated an early planned 

transition to a controlled observational study, as described in the following sections. Participants 

were randomized into one of four conditions: (1) PSW only; (2) TxM only; (3) PSW plus TxM 

condition (PSW+TxM); and (4) treatment as usual (TAU), with 1, 1, 1, 1 allocation. Recruitment 
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was run from June 2019 to February 2020 from acute care units in Edmonton, Canada. A study 

flow chart is given in Figure 3.1.11. Researchers running follow-up assessment were blinded, and 

participants were allocated to treatment groups by computer-driven block randomization. 

The study received ethics approval from the Health Ethics Research Board of the University of 

Alberta (reference number Pro00078427) and operational approval from Alberta Health 

Services. All participants provided written informed consent. The study is registered with 

ClinicalTrials.gov (trial registration: NCT03404882). Amendments to the study protocol [213] 

have been revised and registered (trial registration: NCT03404882). 

Some patients who were randomized to receive the PSW intervention with or without TxM support 

did not receive PSW interventions for some reasons, such as subsequent noninterest in receiving 

visits from PSW, hospital readmission, and failure to reach out, despite several attempts being 

made to connect these patients with a PSW (Figure 1). Some of these participants continued to 

receive only TxM support or otherwise did not receive any service (acting like TAU group) and 

attended the follow-up assessment sessions related to the scale under study. Given the relatively 

small sample size of our study and the overarching objective of assessing the actual effects of the 

interventions, we adapted our study analysis plan to simply assess outcome data with regard to 

either TAU or TxM support-only groups to reflect the service the patients had actually received. 

Patients 

The inclusion criteria were: (1) mental health condition (mood or psychotic disorder); (2) imminent 

discharge from acute care; (3) 18-65 years of age; (4) able to provide written consent; and (5) a 

mobile handset capable of receiving text messages. The exclusion criteria were: (1) inability to 

read text messages from a mobile device; (2) an addiction disorder without a mental health 

diagnosis; (3) receiving PSW service before the study; or (4) inability to commit to a sixth-month 

follow-up of the study. 

Treatment Interventions 

In the PSW-only condition, a PSW met physically or virtually with the patients up to eight times 

over a six-month period to offer mental health support. In the TxM-only condition, only daily TxM 

were received. In the PSW+TxM condition, participants received both PSW services and daily 
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TxM. In the control arm (i.e., TAU), only conventional follow-up appointments with community 

providers were offered. 

Text4Support is a daily supportive text message service conceived and designed on cognitive 

behavioural therapy principles [249]. A bank of messages was generated and included messages 

for the following eight mental health conditions: depression, anxiety, psychotic disorders, 

substance use disorders, bipolar disorder, adjustment disorders, attention-deficit or hyperactivity 

disorder, and general well-being. Examples of the messages are provided in another publication 

[249]. 

Outcome: 

For this study, the primary outcome measure was psychological distress as assessed by CORE-

OM scale.  

CORE-OM:  

The CORE-OM is a 34-item self-report questionnaire designed for use as a baseline and outcome 

measure in psychological therapies. It consists of four main domains/items:  

1) subjective well-being (4 items, e.g., such as “I have felt overwhelmed by my problems”). 

2) problems/symptoms (12 items, e.g,. “I have had difficulty getting to sleep or staying 

asleep”). 

3) functioning (12 items, e.g., “I have been able to do most things I needed to”). 

4) risk to self or others (6 items, e.g., “I have threatened or intimidated another person) [349, 

355].  

Each item is rated on a Likert scale of five responses ranging from 0 to 4 (0 = not at all, 

4 = always or most of the time). The lower the score, the better the psychological condition 

[356]. 

Three types of changes are usually studied with CORE-OM: 

1) Clinical change: From the literature, clinical and non-clinical conditions usually relate 

to people who are waiting for therapy versus those who are not [357]. The cut-off score 

used is 10 and the change between the two populations is called ‘clinical change’ [357, 

358].  
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2) Reliable change: The reliable change index (RCI) is used to assess pre-post change, 

and 0.50 (clinical score of 5) is the cutoff score [349], i.e., clinical score changes greater 

than 5 are significant.  

Reliable improvement indicates a positive reliable change, i.e., clients achieving a 

lowering of severity level by at least 5, [357] [349] [359]. Clients whose score changes 

are below +5 or -5 are deemed to have no reliable change, while clients with score 

increases of more than 5 were deemed to have deteriorated [349] [359]. 

3) Recovery: Recovered is defined by two change conditions (clinical and reliable, as 

above), when baseline CORE-OM scores move from above the clinical range (equal to 

or greater than 10.0) to the non-clinical range, and are reliably improved (change in 

score by ≥5) [359] [357].  

Only clients with valid pre and post CORE-OM scores and who scored above the predetermined 

cut-off point on the CORE-OM measure (≥10) at baseline are included in assessing recovery [359]. 

Regarding CORE-OM psychometric properties, the scale demonstrated good internal and test-

retest reliability (0.75-0.95); the scale shows a good convergent validation against a battery of 

existing measures and clinician ratings of risk, and good sensitivity to change [360]. 

Sample Size 

Since this is a pilot study, no sample size calculation was completed. A sample size of 180 

participants was chosen for the study based on the availability of existing operational resources. 

[328]. 

Analysis  

1. Baseline data analysis: 

Analysis was conducted using SPSS Version 25 (IBM Corp, 2011) [361]. 

Sociodemographic and clinical characteristics and baseline CORE-OM domains were 

analyzed based on the study dropouts (patients who were dropped out from the PSW 

service; n=30) and non-dropouts (the rest of the participants; n=151), using Chi square (χ2) 

and t-tests for categorical and continuous variables, respectively. Welch’s t-test was 

applied when equal variances were not assumed  [362]. The aim was to generalize the data 

based on hypothetical absence of significant differences between the two groups. 
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2. Outcome Analysis: 

• Non-risk domains: As the risk domain will be analyzed separately, the three other 

domains (subjective well-being, problems/symptoms, functioning) were analyzed to 

assess cluster differences among the four study arms across the four time points using 

means (M) and standard deviations (SD). To assess the impact of the study arms on the 

three non-risk CORE-OM domains, a repeated measure multivariate analysis of 

covariance (MANCOVA) was used for patients completing all time points (PSW: n = 

13; TxM: n = 19; PSW + TxM: n = 13; TAU: n = 20). We controlled for baseline scores 

when analyzing across fol-low-up timepoints (i.e., six-weeks, three-months, and six-

months). We ran the analysis, with the treatment intervention (TxM yes/no and PSW 

yes/no) as the independent variable, mean scores of CORE-OM domains as the 

dependent variables while controlling for baseline scores as covariates. With regard to 

MANCOVA post-hoc analysis, Bonferroni corrections were used to control for multiple 

comparison error rate changes for post-hoc pairwise analyses. 

• All-item analysis: For CORE-OM all-item (the total score of the scale), the change 

parameters discussed above, including CORE-OM recovery, reliable change, clinical 

change, and the change in prevalence were measured. For this analysis, we compared 

the baseline data to six-month data only to examine the overall change from the 

beginning to the end of the intervention for the four study groups. Data were reported 

as proportions and percentages.   

• Risk domain: As the score of the Risk domain correlates poorly with the non-risk items 

[363], a separate analysis for Risk score examined prevalence and the associated change 

at the end of the study across the four groups, using Chi2 analysis. A patient was deemed 

at risk when scoring ≥1 on the Risk subscale.  

According to the instrument manual, the CORE‐OM is not limited to a particular diagnosis [364], 

thus the tool was applied to the case mix of our study with different baseline diagnoses. We 

presented results in frequencies and percentages, and a corrected two-tailed significance value of 

0.05 was set as the criterion for statistical significance. Individual responses were deemed 

incomplete when no response was received for more than three questions (10% missing of all 
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items); i.e., 31 questions were the minimum accepted response, with prorating the reported items 

to compute the means for the total scores [360].  

 

Results  

There were 181 patient participants randomized into the four arms of the study. At six weeks, 117 

patients responded to the CORE-OM survey, yielding a 64.64% response rate, while 103 patients 

responded to the survey at three months, yielding a 56.90% response rate, and 83 patients 

responded to the six-month survey, yielding a 45.86% response rate. 

 

For demographic and clinical characteristics (Table 3.1.2.1), most participants were identified as 

female (56.9%), 25 to 34 years of age (28%), Caucasian (69.1%), post-secondary education level 

(55.9%), unemployed (69.4%), single (46.9%), and admitted for depression and/or anxiety 

(51.1%).  

Chi-square analysis indicated that participants did not differ significantly from their socio-

demographic characters, based on the dropout condition (Chi-square ranged between 0.26 and 

4.66, p=.10 to .77).  

In respect to CORE-OM domains, the mean scores were above 1 (equivalent to above 10 on the 

clinical scoring) for all domains and items; t-test indicated no significant differences in baseline 

CORE-OM scores between dropout and non-dropout participants (t value ranged between 0.02 to 

1.75, p=12 to p= 98), Table 3.1.2.1.  

 

Missing data: One participant provided fewer than 31 CORE-OM responses, and was excluded 

from the analysis, while five participants provided missing responses (≤ 2), and were included in 

the analysis, yielding a total of 180 eligible patients for CORE-OM scale analysis.  

 

Table 3.1.2.1: Comparison between dropout and non-dropout participants regarding baseline 

demographic and clinical characteristics and baseline CORE-OM domain scores   

Baseline characteristics n (%) Non-dropout 

N= 151 

Dropout 

N= 30 

χ2 / t value P  

Age (years) 41.37 41.19 t(179)=0.07 .94 

Sex recorded at birth   χ2(1)= 0.70 .40 
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Male  

Female  

63 (80.8) 

88 (85.4) 

15 (19.2) 

15 (14.6) 

Ethnicity 

Indigenous 

European/Caucasian 

Other 

 

18 (72.0) 

104 (83.2) 

29 (93.5) 

 

7 (28.0) 

21 (16.8) 

2 (6.5) 

χ2(2) =4.66 .10 

Educational Level 

Less than high school 

High school degree or equivalent 

Above high school education 

 

26 (89.7) 

38 (76.0) 

85 (85.0) 

 

3 (10.3) 

12 (24.0) 

15 (15.0) 

χ2(2) =2.96 .23 

Employment Status 

Employed 

Unemployed 

 

47 (85.5) 

103 (82.4) 

 

8 (14.5) 

22 (17.6) 

χ2(1) =0.26 .61 

Relationship 

Married/Common law/ or in relationships 

Single 

Divorced/Separated/Widowed 

 

42 (87.5) 

68 (81.0) 

39 (83.0) 

 

6 (12.5) 

16 (19.0) 

8 (17.0) 

χ2(2) =0.94 .62 

Admitting Diagnosis  

Depression/Anxiety 

Bipolar disorder 

Psychotic disorder 

 

75 (81.5) 

45 (84.9) 

31 (86.1) 

 

17 (18.5) 

8 (15.1) 

5 (13.9) 

χ2(2) =0.51 .77 

CORE-OM domains (mean score, SD) N=150 N= 30  

Subjective well-being Domain 1.71 (1.02) 1.83 (1.10) t(178)=0.58 .56 

Problem/Symptom Domain 1.75 (.94) 1.75 (1.09) t(178)=0.02 .98 

Functioning Domain 1.38 (0.71) 1.66 (0.91) t(36.42)=1.57 .12 

Risk Domain 0.53 (0.68) 0.57 (0.66) t(178)=0.29 .77 

All items 1.40 (0.73) 1.52 (0.88) t(37.45)=0.68 .50 

Non-risk items 1.59 (0.78) 1.72 (0.97) t(36.90)=0.71 .48 

SD: Standard deviation 

 

(Table 3.1.2.2) presents the mean and standard deviation of CORE-OM clinical scores by study 

condition for the overall patient sample (A) and for those who completed assessments at each time 

point and at the four-time points (B). None of the four groups achieved a non-clinical level (<10) 

on the mean scores of CORE-OM domains at either six weeks or three months. The combined 
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group (PSW + TxM) was the only group that consistently reached a non-clinical level after six 

months of intervention on all non-risk scale domains. The combined group also improved with 

respect to reliable change (≥ 5 points difference) on all non-risk domains.  

 

Table 3.1.2.2: Clinical scores of CORE-OM items across the study conditions  

A. Mean and Standard Deviation of CORE-OM clinical score by study conditions for patients who 

completed the assessments at any of the four time points. 

 

 

Baseline Six weeks Three months Six months 

 

TxM only N= 58 N= 37 N= 33 N= 29 

PSW only N= 28 N= 22 N= 16 N= 14 

PSW + TxM N= 30 N= 26 N= 22 N= 17 

TAU N= 64 N= 32 N= 32 N= 22 

 Clinica

l Mean 

SD Clinica

l Mean 

SD Clinica

l Mean 

SD Clinica

l Mean 

SD 

Well-being  TxM only 18 10.1

4 

16 10.2

4 

17 10.6

3 

19 11.7

8 

PSW only 16 11.1

0 

17 11.2

7 

19 10.9

9 

13 9.65 

PSW + TxM 14 10.3

9 

13 10.8

1 

13 10.4

0 

9.7 8.66 

TAU 19 9.85 17 11.3

8 

18 11.1

0 

15 10.6

2 

Problem/ 

symptom 

TxM only 17 10.4

2 

17 8.48 17 8.04 17 10.8

4 

PSW only 17 8.73 15 9.58 15 9.55 11 7.97 

PSW + TxM  17 8.50 13 7.03 13 7.79 9.5 5.59 

TAU 19 9.92 15 9.11 16 11.2

3 

14 9.77 

Functionin

g 

TxM only 15 7.61 13 8.08 15 7.78 15 9.01 

PSW only 13 7.52 14 7.18 15 6.58 11 6.38 

PSW + TxM  13 6.16 11 7.52 12 6.49 8 7.32 

TAU  15 7.86 13 8.14 13 9.00 12 7.85 

Risk  TxM only  6 6.83 3 5.73 3 5.29 3 6.34 

PSW only 5 6.78 5 6.16 4 6.37 2 5.80 

PSW + TxM  4 5.77 3 5.08 1 1.72 1 2.06 

TAU  6 7.22 3 4.58 4 5.21 3 5.44 
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All items TxM only  14 7.87 13 7.16 14 6.83 14 8.72 

PSW only  13 7.50 13 7.29 14 6.71 9.6 6.52 

PSW + TxM  13 6.65 11 6.17 10 6.22 8 5.35 

TAU  15 7.71 12 7.68 13 8.83 11 7.44 

Non-risk 

items 

TxM only 16 8.45 15 7.76 16 7.57 16 9.68 

PSW only  15 8.05 15 7.98 16 7.39 11 6.99 

PSW + TxM  15 7.25 12 7.01 12 7.32 9.1 6.36 

TAU 17 8.34 14 8.60 15 9.78 13 8.30 

B. Mean and Standard Deviation of CORE-OM clinical scores by study conditions for patients who 

completed assessments at the four-time points. 

  Baseline  Six weeks Three months Six months 

 N  Clinical 

Mean 

SD Clinical 

Mean 

SD Clinical 

Mean 

SD Clinical 

Mean 

SD 

Well-being  TxM 

only 

1

9 

14 9.06 16 10.98 15 10.18 15 11.36 

PS

W 

only 

1

3 

14 11.16 18 11.34 18 12.08 13 9.92 

PS

W + 

TxM 

1

3 

14 10.29 14 9.80 13 11.01 9 9.08 

TA

U 

2

0 

19 10.90 17 12.08 18 11.61 15 10.98 

Problem/ 

symptom 

TxM 

only 

1

9 

13 11.14 17 9.64 15 8.32 14 10.72 

PS

W 

only 

1

3 

15 8.67 17 8.70 14 10.10 11 8.30 

PS

W + 

TxM  

1

3 

16 7.43 15 6.76 13 7.30 9 5.80 

TA

U 

2

0 

18 10.94 15 9.71 15 11.64 13 10.09 

Functionin

g 

TxM 

only 

1

9 

12 7.27 13 8.97 13 8.11 13 8.77 

PS

W 

only 

1

3 

11 8.84 14 5.96 15 7.21 11 6.47 

PS

W + 

TxM  

1

3 

14 4.25 11 7.12 11 6.26 8 7.26 

TA

U  

2

0 

14 7.95 13 8.98 13 9.60 12 7.97 
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Risk  TxM 

only  

1

9 

4 5.93 3 6.65 1 4.06 2 5.97 

PS

W 

only 

1

3 

4 7.25 4 4.21 3 6.37 2 6.00 

PS

W + 

TxM  

1

3 

4 3.94 2 3.49 1 1.58 0 0.47 

TA

U  

2

0 

7 8.50 3 3.79 4 5.40 3 5.69 

All items TxM 

only  

1

9 

11 7.84 13 8.20 12 6.95 12 8.55 

PS

W 

only  

1

3 

12 7.96 14 5.99 13 7.23 10 6.74 

PS

W + 

TxM  

1

3 

13 5.27 11 5.61 10 6.10 7 5.36 

TA

U  

2

0 

15 8.72 12 8.34 13 9.36 11 7.73 

Non-risk 

items 

TxM 

only 

1

9 

12 8.40 15 8.74 14 7.85 13 9.38 

PS

W 

only  

1

3 

13 8.58 16 6.87 15 7.96 11 7.22 

PS

W + 

TxM  

1

3 

15 5.89 13 6.45 12 7.23 9 6.44 

TA

U 

2

0 

16 9.11 14 9.48 15 10.34 13 8.58 

Clinical mean: mean x 10; W: Subjective well-being domain; P: Problems/symptoms domain; F: 

Functioning domain; R: Risk domain 

Non-risk Domains: 

Figure 3.1.2.1 demonstrates the distribution of CORE-OM domains, over the six months of the 

study, after controlling for domains’ baseline scores. MANCOVA analysis was run for participants 

who completed the survey at all time points (n= 65). With sphericity accepted for repeated 

measures MANCOVA analysis, tests of within-subject effects indicated no significant effect on 

CORE sub scores by  time (F6,53=1.99; P=.84; ηp2=.18), interaction of time and PSW (F6,53=.62; 

P=.72; ηp2=.07), interaction of time and TxM (F86,53=0.17; P=.99; ηp2=.02) or interaction of time 

and PSW+TxM (F6,53=0.36; P=.90; ηp2=.04). By contrast, tests of between-subject effects 

indicated that the interaction between PSW and TxM had a significant effect on the scores of 

CORE functioning domain (F1,58=4.22; P=.045; ηp2=.07) with medium effect size. Figure 3.1.2.1 
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Figure 3.1.2.1: CORE-OM non-risk domain distribution over the six-month study period after 

controlling for baseline scores (adjusted means with standard error of the mean (SEM)) 

 

 

All-item Analysis: 

Regarding baseline and six months data only, 82 patients completed both baseline and six-months 

surveys, (TxM= 29 (35%), PSW= 14 (17%), PSW + TxM=17 (21%), and TAU= 22 (27%). With 

respect to the change from baseline to six months, the participants who showed clinical 

significance for All-items score at baseline (i.e., scored above the clinical cut-off score (≥10.0)) 

(49, 59.8%) were deemed eligible for the analysis of the clinical change and recovery parameters. 

Table 3.1.2.3 illustrates the change parameters from baseline to six months of the CORE-OM All-

items domain across the four arms of the study.  

 

Table 3.1.2.3: The change parameters of CORE-OM All-items across the four study arms from 

baseline to six months 
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Study 

groups 

  Prevalence n/N (%) 

Reliable change (Total=82) Clinical change 

(Improvement) 

(Total= 49) 

Recovery  

(Total= 49) Improvement  

 

No change deterioration 

TxM 7/29 (24.1%) 15/29 (51.7) 7/29 (24.1) 3/18 (16.7%) 3/18 (16.7%) 

PSW 5/14 (35.7%) 7/14 (50.0) 2/14 (14.3) 2/6 (33.3%) 2/6 (33.3%) 

TxM+PSW 10/17 (58.8%) 7/17 (41.2) 0/17 (0) 5/11 (45.5%) 5/11 (45.5%) 

TAU 9/22 (40.9%) 12/22 (54.5) 1/22 (4.5) 5/14 (35.7%) 4/14 (28.6%) 

 

 

From Table 3.1.2.3, the following results were reported: 

 

1) Reliable improvement: Overall, 31/82 (37.8%) on the All-items score met the criteria for a 

reliable improvement at six months. The TxM+PSW group scored highest (58.8%). 

2) Clinical change: out of the eligible participants, 15/49 (30.6%) on the All-items score met 

the criteria for clinical change at six months. The TxM+PSW group scored highest 

(45.5%). 

3) Recovery: out of the eligible participants, 14/49 (28.6%) met the criteria for recovery 

(reliable and clinically significant change) on the All-items score. Of them, 5/11 (45.5%) 

were from the TxM+PSW group. 

It is worthwhile to mention that TAU group has also achieved a considerable improvement on 

the reliable improvement (41%) and clinical change parameters (36%), holding the second 

rank after the combined group (TxM+PSW). 

Risk Sub-score Prevalence Analysis: 

Table 3.1.2.4 demonstrates the prevalence of risk across the four arms of the study. The highest 

baseline prevalence of risk was found among the TxM+PSW group at 72.2%. After six months, 

the highest change (improvement) was reported for the TxM+PSW group, at 50% reduction in 

prevalence (Χ2 (1) = 9.03, p<0.01), followed by the TxM group, at 27.59% (Χ2 (1) = 4.42, p=.04).  

Table 3.1.2.4: Prevalence change of risk scores across the four study arms from baseline to six 

months 
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Condition Prevalence, n/total responses 

(%) 

Change in prevalence 

rate (sixth month 

from baseline) % 

χ2 (df) P value 

 
Baseline Sixth month 

   

TxM 18/29 (62.07) 10/29 (34.48) –27.59 4.42 (1) .04* 

PSW 7/14 (50.00) 4/14 (28.57) –21.43 1.35 (1) .25 

TxM+PSW 13/18 (72.2) 4/18 (22.2) –50.00 9.03 (1) <.01* 

TAU 14/22 (63.64) 12/22 (54.55) -9.09 0.38 (1) .54 

*p≤.05 

 

Discussion  

This study aimed to measure changes in psychological distress among patients with mental health 

disorders who were recently discharged from acute care units in Edmonton, Canada. The CORE‐

OM was employed to measure changes over six months of exposure to TxM and PSW 

interventions through a controlled observational design that included four study arms: TxM only, 

PSW only, TxM+PSW, and TAU. The TxM+PSW group showed a better improvement and 

clinical change on CORE-OM domains than the other groups.  

Generally, there was no significant difference between dropouts and the rest of the participants in 

the study regarding sociodemographic and clinical characteristics or baseline CORE-OM scale 

domains. This may improve the potential generalizability of our data. Compared to the number of 

patients who completed CORE-OM at baseline, the number who completed pre and post data at 

the three follow-up periods was relatively small (65/181= 35.91%). Similar or lower results were 

reported previously, particularly in studies that examined reliable responses over several time 

points [357, 359, 365]. Our data yielded no significant differences in the CORE-OM total or sub-

scores across the study arms at baseline in terms of sociodemographic and clinical characteristics. 

A balanced representation was noted in biological sex distribution, which is a quite unique finding 

as females usually constitute a majority in similar studies [359, 365]. The majority of participants 

were Caucasian, with post-secondary education level, unemployed, and single.   

Depression and/or anxiety disorder represented the most prevalent conditions in our study. Major 

depressive disorder (MDD) is the most common mental health condition, constituting a major 

public health problem. In 2019, it was estimated that 322 million people suffered from MDD, and 
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it has been recognized as the single largest global contributor to nonfatal health loss, with the 

equivalent of over 50 million work years lost to that disability [366].  

Scale Outcome Across the Intervention Groups  

The TxM + PSW group was the only group to achieve clinical improvement in all the CORE-OM 

subscores at the end of the intervention period. When we ran the analysis over the six-month period 

and controlled for baseline scores, combined services showed a significant association, namely 

with the change in the functional domain, with a medium effect size. Other studies have reported 

a medium to high effect size of similar interventions, such as different psychological therapies 

delivered in psychiatric routine care in Sweden [365]; short-term counselling in Ireland [359]; and 

person-centred care in primary care settings [367]. The comparison here, however, might not be 

similar given the effect sizes in the literature were reported in a pre–post research design rather 

than in a controlled observational model as in our study. 

In our study, TxM+PSW group was the major contributor to the recovery (45.5%). This concurs 

with results of other studies examining similar services in the field of mental health, such as 

providing counselling by a therapist (46.9%); the primary care Increasing Access to Psychological 

Therapy Service (50.8%). Considering the effects of diverse mental health therapies, reported 

recovery rates range from 19 to 65% [359] [368].  

In this context, the proportion of the three change measures (reliable improvement, clinical change, 

and recovery) from baseline to six months were highest in the combined group. Peer support 

service combined with TxM resulted in a synergistic effect on all measures compared to either 

service alone or the TAU group. Recovery in our study was similar to that observed in a Swedish 

study, where around half of the participants reported a significant change after receiving 

psychiatric services [365]. This is consistent with the effectiveness of the combined service in our 

study.  

Our provided service included TxM, which is known to produce successful outcomes in terms of 

improved clinical condition and clinical measures in patients with MDD [369], eating disorder 

[370], anxiety disorder [94], schizophrenia related symptoms [371] or psychiatric comorbidities 

[372] [217]. Such web-based services have been used widely during the COVID-19 pandemic to 

monitor symptoms related to infection, to direct the public to the available service channels [373] 
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or to support mental well-being and ameliorate pandemic-related psychological distress (as in the 

case of the Text4Hope service) [95]. With Text4Hope, the authors provided a daily supportive text 

message for the public for three consecutive months. The service was effective in reducing 

measures of depression, anxiety, stress, and self-harm [253] [374]. 

The combined service in our study included PSW. Peer support has been defined as “the help and 

support that people with lived experience of a mental illness or a learning disability can give to 

one another” [375]. The service has proven a success in the field of mental health, with reported 

consequent growth in sense of empowerment, recovery, goal orientation, and self-confidence [151, 

154, 187, 316, 376]. There is an evidence-based consensus on the benefits of PSW, particularly 

for improved well-being [166, 215, 376]. In addition, PSW integrates positive economic impacts 

regarding recently-discharged patients in terms of reducing length of stay and readmission rate 

[333, 334, 377, 378].  

Although our study did not show a significant effect of the interventions with the 

problem/symptom subscale, the combined intervention was effective in improving functioning 

after six months of the study. Given that the physical health and life expectancy of patients with 

mental illness is often poorer than the general population [379], it is notable that patients who 

received the PSW service were increasingly reporting better physical health, reduced distress, and 

better functioning [161, 380]. Fortunately, a number of initiatives, such as HARP and Reclaiming 

Joy, emphasize achieving better quality of life and functioning in marginalized populations and 

patients with severe mental illness [151, 162, 168]. In an RCT, PSW were incorporated into a 

transitional discharge model along with inpatient and community staff support [381]. and the 

results were promising in terms of improved functionality, quality of life, and readmission rate. 

This again highlights synergistic effects that may result from a combined service approach in the 

mental health field, with expected improvement in patients’ quality of life, functioning, and hence 

overall productivity. 

Risk Score 

Our study showed a significant reduction of risk prevalence after six months in two main arms, 

TxM and TxM+PSW, which resulted in up to 50% reduction in prevalence. In a comparative study, 

the authors measured the risk score before and after the introduction of a counselling program to 

university students [357]. Reported results were promising, with a 22% reduction in the prevalence 

of the risk. In another study, people who received daily supportive texting messages for three 
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months (Text4Hope) were less likely to report thoughts of self-harm and suicidal ideation during 

the COVID-19 pandemic compared to another group that was yet to receive the texts (odds ratio= 

.59) [374]. This clearly highlights the potential impact of the intervention in reducing the risk of 

self-harm or other harm among those who were recently discharged from acute psychiatric care. 

Our study is not without limitations. Firstly, the sample size was relatively small, particularly after 

dividing into four study arms. This indicates a need for replication with a larger study. Secondly, 

COVID-19 hit during our data collection time, so mental well-being and the provided responses 

of our participants may have been impacted. Thirdly, our measures were self-reported by the 

participants and not supported by clinical judgement or professional mental health assessment. 

Finally, the high dropout and/or nonservice provision rates for PSW among the study participants 

undermined the initial RCT design, forcing us to adopt a controlled observational study with a to-

treat analysis rather than the original RCT-based intention-to-treat analysis. 

While it was beyond the scope of this study, based on the results of this research, the application 

of novel interventions seems to be feasible as well as effective. The clinical and economic 

implications of incorporating PSW and TxM support into routine mental healthcare system could 

lead to reductions in the rates of readmission and frequent emergency visits. Currently, we have a 

procedure in place that examines the cost-effectiveness of this initiative moving forward. In this 

context, the research team has just launched a new research project that involves patients 

discharged from all acute care units in three of the five health care zones in Alberta [382]. This 

new mega study aims to examine the feasibility along with the economic impact of incorporating 

PSW and TxM as part of the routine health services provided to the majority of patients who are 

discharged from acute psychiatric care in Alberta. 

 

Conclusions 

Our study demonstrated that the provision of peer support service plus supportive text messages 

for six months synergistically contributes to better recovery, increased functioning, and reduction 

of risk symptoms for patients recently discharged from acute mental health units. Large studies 

with a rigorous methodology and RCT design are encouraged for future validation of our results. 
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3.1.3 Quality of Life Assessment after Peer and Text Message Support for Patients 

Discharged from Psychiatric Care: A Controlled Observational Study 

 

This paper is in preparation for submission to a peer reviewed journal 

 

Introduction 

Following discharge from acute psychiatric care (APC), barriers to accessing community mental 

health support may be detrimental to patient recovery [55]. Post-discharge supports, including peer 

support services (i.e., pairing a patient with a trained peer with lived experience of mental illness) 

and texting-based services) can improve patient QoL [383] [384]. We explore the impact of these 

modalities of service on QoL for patients discharged from APC. We hypothesize that post-

discharge supports improve patient QoL, and that participants who did not complete the surveys 

at all time-points (NATP) will have lower baseline QoL domain scores compared to those who 

completed the surveys at all time-points (ATP). 

 

METHODS  

In this controlled observational study, adult psychiatric participants discharged from hospital were 

randomized into four conditions: peer support workers (PSW) only, supportive text messages 

(TxM) only, PSW plus TxM condition (PSW+TxM), and treatment as usual (TAU) [213]. The 

study had University of Alberta Health Ethics Research Board approval (Pro00078427). 

 

Participants completed surveys at baseline, six weeks, three months, and six months (from June 

2019 – September 2020). Surveys included demographic and perceived well-being questions and 

the short version of the World Health Organization Quality of Life (WHOQOL-BREF, 26 items 

on a 5-point Likert scale) [385]. The four domains are Physical Health (Domain1), Psychological 

Health (Domain2), Social Relationships (Domain3), and Environment (Domain4). The 

WHOQOL-BREF has good discriminant and content validity, and test-retest reliability. Higher 

scores indicate higher perceived QoL [385, 386] 

 

SPSS Version 25 (IBM Corp), descriptive statistics, chi-square (χ2), and One-Way ANOVA were 

used to examine baseline data across study groups. Repeated measures MANCOVA was used to 
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assess the impact of the four study groups’ WHOQOL-BREF domain scores, overall quality of 

life, and perceived general health across three time-points while controlling for baseline scores. 

Mean domain scores were transformed on a scale (0 - 100) to enable comparisons between 

domains. Means and standard deviations (SD) were reported. Cases with missing values > 20% 

were excluded from analyses.  

 

RESULTS 

181 individuals were recruited; only 67 participants completed the surveys at all time-points (ATP 

group). Descriptive and inferential comparisons between the ATP and NATP groups are illustrated 

in Table 3.1.3.1. 

The comparisons in Table 3.1.3.1 revealed higher mean scores reported for ATP at Domain3, 

Social Relationships (m=44.76±26.83; t(176)=2.59, P=.01) and Domain4, Environment, 

(m=65.24±17.51; t176=2.37, P=.02) compared to NATP (m=44.76±26.83) and (m=58.67±18.16), 

respectively. For other baseline parameters, chi-square and independent t-tests indicated no 

significant differences between ATP compared to NATP (χ1
2=0.07 to χ2

2=5.56, P=.06 to P=.79; 

t176 =0.60, p= .55 to t179=1.78, p= .08). 

 

Table 3.1.3.1: comparison of the baseline characteristics between participants who did not 

complete all timepoint surveys (NATP) and participants who completed all four timepoint surveys 

(ATP) 

Baseline characteristics n (%) NATP 

N= 113 

ATP 

N= 67 

χ2 / t value P  

Age (years) 40.1 43.5 t(179)=1.78 .08 

Sex recorded at birth 

Male  

Female  

 

50 (43.9) 

64 (56.1) 

 

28 (41.8) 

39 (58.2) 

χ2(1)= 0.07 .88 

Ethnicity 

Indigenous 

European/Caucasian 

Other 

 

16 (14.0) 

81 (71.1) 

17 (14.9) 

 

9 (13.4) 

44 (65.7) 

14 (20.9) 

χ2(2) =1.07 .61 

Educational Level 

Less than high school 

 

23 (20.5) 

 

6 (9.0) 
χ2(2) =5.56 .06 
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High school degree or equivalent 

Above high school education 

33 (29.5) 

56 (50.0) 

17 (25.4) 

44 (65.7) 

Employment Status 

Employed 

Unemployed 

 

29 (25.7) 

84 (74.3) 

 

26 (38.8) 

41 (61.2) 

χ2(1) =3.42 .06 

Relationship 

Married/Common Law/ or in relationships 

Single 

Divorced/Separated/Widowed 

 

25 (22.1) 

59 (52.2) 

29 (25.7) 

23 (34.8) 

25 (37.9) 

18 (27.3) 
χ2(2) =4.38 .11 

Admitting Diagnosis  

Depression/Anxiety 

Bipolar disorder 

Psychotic disorder 

 

56 (49.1) 

33 (28.9) 

25 (21.9) 

 

36 (53.7) 

20 (29.9) 

11 (16.4) 

χ2(2) =0.83 .68 

RAS domains (mean score, SD) 

Overall Quality of Life 3.21 3.09 t(176)=0.64 .52 

General health satisfaction 2.93 2.97 t(176)=0.21 .83 

Domain1: Physical Health  53.03 56.63 t(176)=1.12 .26 

Domain2: Psychological Health  49.69 51.96 t(176)=0.60 .55 

Domain3: Social relationships  44.76 55.22 t(176)=2.59 .01* 

Domain4: Environment  58.67 65.24 t(176)=2.37 .02* 

*p≤ .05 

 

Table 3.1.3.2 and Figure 3.1.3.1 shows the mean scores of each study arm for WHOQOL-BREF 

domains and the two general questions for ATP participants across the four time points of the 

study. Except for Domain3, Social Relationships, (F3,63=2.88, P=.04 (post-hoc analyses were not 

significant)), chi-square and One-Way ANOVA indicated no significant differences among 

baseline parameters for the four study groups (χ2
3 1.16 to χ2

3
 = .70, P=.25 to P=.94; F3,63=0.20-

1.51, P=.22 to P=.90).  
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Table 3.1.3.2: WHO QOL-BREF Scale domain transformed scores (0-100) by study condition at baseline, 6th week, 3rd month, and 6th 

month follow-up for patients who completed the WHO QOL-Bref at all four time-points (mean and SD) 

 

Scale  TxM only  

 n= 19 

PSW only  

n= 13 

PSW + TxM  

n= 14 

TAU  

n= 21 

Total  

n= 67 

RAS Score Time M SD M SD M SD M SD M SD 

Overall Quality of Life Baseline 3.11 1.29 3.15 1.463 3.14 1.29 3.00 .95 3.09 1.20 

6 W 3.89 0.99 3.85 .899 3.57 1.16 3.57 1.21 3.72 1.07 

3 M 3.79 1.03 3.77 .927 3.71 1.20 3.62 1.12 3.72 1.06 

6 M  3.74 1.10 3.85 .899 4.21 0.58 3.76 .89 3.87 0.90 

General Health satisfaction Baseline 3.16 1.30 3.08 1.441 2.93 1.39 2.76 1.30 2.97 1.33 

6 W 3.11 1.33 3.08 .862 3.43 1.02 3.38 1.20 3.25 1.13 

3 M 3.16 1.02 3.08 1.320 3.50 1.02 3.05 1.24 3.18 1.14 

6 M  3.47 1.17 3.38 1.044 3.71 0.83 3.90 0.89 3.64 1.00 

Domain 1: Physical Health  

(0-100) 

Baseline 60.00 26.38 55.15 24.67 55.43 21.71 55.29 17.59 56.63 22.17 

6 W 57.05 24.04 59.08 22.60 64.50 14.63 60.00 19.37 59.93 20.33 

3 M 58.89 20.17 59.85 22.14 65.43 21.91 53.57 21.57 58.78 21.30 

6 M  62.32 22.31 65.00 18.56 67.93 16.06 64.48 19.42 64.69 19.17 

Domain 2: Psychological Health 

(0-100) 

Baseline 59.21 18.83 50.08 26.34 52.86 25.59 45.95 23.99 51.96 23.53 

6 W 56.74 18.55 51.54 18.44 55.86 12.50 49.81 23.10 53.37 18.91 

3 M 56.63 18.75 49.00 22.95 60.93 13.57 49.19 24.64 53.72 20.89 

6 M  55.16 18.92 60.15 19.09 66.21 9.02 54.24 19.50 58.15 17.81 

Domain 3: Social Relationships 

(0-100) 

Baseline 63.53 26.06 63.46 25.14 42.00 20.37 51.43 23.34 55.22 24.94 

6 W 62.16 27.90 55.31 16.91 61.71 23.80 58.71 29.82 59.66 25.53 

3 M 60.16 28.53 57.08 16.32 59.43 8.90 57.76 26.40 58.66 22.33 

6 M  62.11 24.08 64.85 23.86 64.64 17.31 66.43 27.21 64.52 23.41 

Domain 4: Environment 

(0-100) 

Baseline 64.95 17.79 66.00 20.89 68.07 13.04 63.14 18.55 65.24 17.51 

6 W 62.26 24.01 65.46 11.26 74.71 13.57 70.05 18.50 67.93 18.49 

3 M 67.21 22.78 68.46 15.59 71.14 11.16 70.00 16.97 69.15 17.31 

6 M  63.58 21.77 76.15 14.08 72.36 14.14 70.90 14.17 70.15 16.92 

M: mean, SD: Standard deviation 
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Figure 3.1.3.1: WHO-QOL domain distribution across the four time periods (means with standard error of the mean (SEM)) 

 

Figure 2: Error bar graph illustrates means and standard deviations
of recovery subscales for all the study sample
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Six months N= 29 N= 14 N= 18 N= 22



 
 

118 
 

Across the four time points, repeated measures MANCOVA run for ATP participants indicated 

that neither time (Wilks Lambda = .77, F(8, 52)=1.93, P=.08, ηp2=.23) nor the intervention 

group factors (PSW and TxM) (Wilks Lambda = .92, F4,56=1.24, P=.30, ηp2=.08) alone 

predicted WHOQOL-BREF scale domain scores. although their interaction was a significant 

predictor (Wilks Lambda = .71, F(8, 52)=2.71, P=.01, ηp2=.29). Post-hoc analysis 

revealed this interaction was only significant for Domain4 (Environment) (F2= 3.86, 

P=.02, ηp2=.06) Figure 3.1.3.2. The interaction between PSW and TxM was predictive of 

differences in scores on the Environment domain4 (F(1)= 4.43, P=0.04, ηp2=.07). Neither 

interaction between time and interventions nor interventions alone predicted overall QoL or 

general health satisfaction. 
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Figure 3.1.3.2: WHO-QOL domain distribution over six-month study period after controlling for baseline scores (adjusted means 

with standard error of the mean (SEM)) 
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Discussion 

Our study examined the effects of PSW and TxM on QoL on patients discharged from APC. The 

increase in mean scores from baseline to six months was explained by the interaction between time 

and intervention. In relation to the hypothesis that support services would improve QoL scores, 

only Domain 4 had significant changes. Domain 4 entails physical safety and security, financial 

resources, home environment, health and social care, physical environment, acquiring new 

information, and participation in leisure activities [385]. Simpson et al. reported similar findings, 

examining PSW effects on discharged patients [331], with no changes in QoL parameters, with 

higher QoL in the TAU group. Additionally, as we hypothesized, our NATP group exhibited worse 

baseline scores for QoL but only in two domains relative to ATP scores. There are some study 

limitations including low sample size, particularly for participants who completed all time points. 

The modest effect of the two interventions on QoL may warrant a wide-scale study to confirm this 

effect. Additionally, the finding that the NATP group had low baseline scores on two QoL domains 

may need to be further examined against other clinical and health utilization parameters to support 

better engagement in follow up study questionnaires as well as health services. 



 
 

121 
 

3.2 Patients’ expectations and experiences with a mental health supportive text 

messaging program: a mixed-methods evaluation   

 

Shalaby, R., Vuong, W., Eboreime, E., Surood, S., Greenshaw, A. J., & Agyapong, V. I. O. 

(2022). Patients’ Expectations and Experiences With a Mental Health–Focused Supportive Text 

Messaging Program: Mixed Methods Evaluation. JMIR Formative Research, 6(1). 

doi:10.2196/33438. Available at: Patients' Expectations and Experiences With a Mental Health-Focused 

Supportive Text Messaging Program: Mixed Methods Evaluation - PubMed (nih.gov)  

 

This section demonstrates the assessed patients’ satisfaction with and acceptability of the received 

supportive text messages after hospital discharge. This work is published.  

 

 

 

 

 

 

 

 

https://pubmed.ncbi.nlm.nih.gov/35014972/
https://pubmed.ncbi.nlm.nih.gov/35014972/
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ABSTRACT 

Background: Web-based services are economic and easily scalable means of support that use 

existing technology. Text4Support is a supportive complementary texting service that supports 

people with different mental health conditions after they are discharged from inpatient psychiatric 

care.  

Objective: We aimed to assess user satisfaction with the Text4Support service for a better 

understanding of subscribers’ experiences. 

Methods: This is a mixed-method study using secondary data of a pilot observational controlled 

trial. The trial included 181 patients discharged from acute psychiatric care and distributed into 

four randomized groups. Out of the four study groups in the initial study, two groups who received 

supportive text messages (89 patients), either alone or alongside peer support worker (PSW), were 

included. Thematic and descriptive analyses were used. Differences in feedback based on sex at 

birth and primary diagnosis was determined through univariate analysis. 

Results: Out of 89 participants, 39 completed the follow-up survey yielding a response rate of 

40.4%. The principal findings were that Text4Support was well-perceived with a high satisfaction 

rate either regarding the feedback of the messages or their perceived impact. Meanwhile, there was 

no statistically significant difference between satisfactory items based on subscriber’s sex at birth 

or primary diagnosis. The initial patients’ expectations were either neutral or positive in relation 

to the expected nature and/or the impact of the received messages upon their mental wellbeing. 

Additionally, the subscribers were satisfied with the frequency of the messages as provided once 

daily for six consecutive months. The participants recommended more personalized messages 

and/or mutual interaction with healthcare personnel.  

Conclusions: Text4Support was generally well perceived by patients after their hospital discharge, 

regardless of their sex at birth or mental health diagnosis. Further personalization and interactive 

platforms were recommended that may need to be considered when designing similar future 

services. 
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Introduction  

Recently, there has been rapid adoption of virtual and web-based services in healthcare systems. 

These services are often highly accessible, remotely delivered, cost-effective, and easy to use [94, 

299, 387]. These characteristics make virtual and web-based services appealing and attractive to 

both healthcare providers and patients. 

Wireless and mobile technologies needed to deliver virtual and web-based services have been 

rapidly expanding. In 2019, there were over 8 billion mobile phone subscriptions and more than 4 

billion wireless internet users worldwide [15]. Given this vast reach, the use of these technologies 

may be beneficial in the area of community mental health where accessibility concerns, service 

gaps, and high cost of services are often reported [251]. 

With mobile technologies, text messaging services are increasingly used to serve non-traditional 

healthcare service functions across different health concerns. For instance, texting services have 

been used as medical appointment reminders [239] and help encourage patients to adhere to 

medication use [240]. There are about 400 mobile apps and service programs (e.g., Text2Quit and 

Quit4Baby) aimed at helping adults and pregnant women with smoking cessation and improving 

health beliefs and attitudes for new mothers [242, 243, 245, 246]. Similarly, Text4Mood and 

Text4Hope are examples of mobile text services for mental health. Both programs aimed to help 

support individuals living with mood disorders and to provide mental health support to the general 

public during the COVID-19 pandemic, respectively [94, 253]. 

Text4Support is a service offered by Alberta Health Services, the health authority in the province 

of Alberta, Canada. This complimentary service began in 2018 to support people living with 

different mental health conditions [213]. Psychiatrists, psychologists, and mental health therapists 

developed the cognitive behavioral therapy (CBT) based text message content. CBT focuses on 

helping individuals manage concerns, primarily by targeting negative beliefs and coping behavior 

[388]. 

The purpose of this initiative was to assess user satisfaction and better understand subscribers’ 

experience with Text4Support. Assessment of user satisfaction can lead to better client retention 

and clinical outcomes [389]. A recent study reported that a 7.2% reduction in the frequency of 

reporting “at least good overall satisfaction” was associated with a 1% increase in hospital bed 

occupancy [389]. Similarly, texting and web-based services are widely accepted by individuals 
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who perceive these services as supportive and acceptable [299, 390]. Overall, examining patients’ 

expectations and experience can help to allocate resources and positive expectations are highly 

linked to the patient’s clinical outcome [391, 392]. 

A recent evaluation of Text4Support indicates the program is effective and accepted by individuals 

seeking access to outpatient mental health services in the Edmonton Zone. A large proportion of 

these subscribers reported frequent reading of the messages (98%) and the majority agreed that the 

text messages were on topic, to the point, supportive, and positive after six months of receiving 

the service [247]. In similar research, authors reported higher satisfaction with the texting service 

among females, who reported improved coping with different stresses related to COVID-19 

pandemic along their quality of life, compared to their male counterpart [387]. Additionally, the 

literature reported high satisfaction related to different mental health conditions, such as psychotic 

disorder and depression [247, 299, 387]. However, such results based on sex at birth or diagnosis 

were not significant on all of the assessed items. There is also a dearth of research focusing on 

satisfaction and acceptability among patients, based on their diagnosis, and in a comparative 

fashion. This study examines such differences, aiming to provide an additional layer of evidence 

to the field. 

This paper focuses on the experience of inpatients enrolled into Text4Support after their discharge 

from the mental health units in Edmonton, Alberta. Subscribers were patients with different mental 

health disorders who received the messages on a daily basis for a six-month period. 

 

Methods 

Research goals 

(1) To explore and evaluate the experiences of the patients who were recently discharged from 

the acute care mental health units, regarding the supportive text message service 

(Text4Support), which they received daily for six-month period. 

(2) To explore any difference in satisfaction based on sex at birth or the primary diagnosis of 

the subscribers 

Study design 
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This was a mixed-methods study with data gathered using patients’ key informant interviews and 

an online survey. The quantitative and qualitative methods were guided by the Checklist for 

Reporting of Survey Studies (CROSS) [393] and the Consolidated criteria for reporting qualitative 

research (COREQ) [394], respectively. 

Setting and study participants  

Data were collected from the subscribers who joined the Text4Support program as part of a 

controlled observational clinical trial [213] and who received daily supportive text messages for 

six weeks, using their mobile number for registration. The detailed recruitment process is described 

elsewhere [249], and would highlight that briefly in here.  

The study was conducted at 5 acute psychiatric care units in Edmonton, Alberta, Canada. Patients 

were invited to participate in the study, from June 2019 to February 2020, before their hospital 

discharge. The patients’ selection criteria were hospitalized patients and imminent to be 

discharged; 18 to 65 years; having mental health condition other than substance use disorder (mood 

or psychotic disorder); able to provide written consent; and having mobile handset capable of 

receiving text messages. 

The research team applied a random allocation thereafter to assign the patients into four study 

arms: (1) peer support worker (PSW) only, (2) Text message (TxM) only, (3) PSW plus TxM 

condition (PSW+TxM), and (4) treatment as usual (TAU). 

For the purpose of this study, we focused upon the two study arms who received TxM service 

(TxM only and PSW+TxM). The patients received the daily text messages for six months, and the 

current study will examine the mid-point experience after six weeks of receiving the TxM. 

 

Text4Support background and data collection  

Text4Support is a texting mental health service conceived and designed by group of psychiatrists, 

psychologists, mental health therapists based on the concepts of CBT [320]. 

• A bank of messages was generated and included eight different streams of messages 

tailored for the following mental health conditions: depression, anxiety, psychotic 
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disorders, bipolar disorder, general wellbeing, anxiety, substance use, personality disorder, 

and adjustment disorder. About 80% of the messages shared a similar content and 20% of 

the messages were mental health condition specific. 

• Consenting participants provided the research team with their mobile number. This number 

was added to a texting delivery platform so that clients receive daily messages catered to 

their primary mental health concern.  

• Patients received the automated messages with a content aligned with their current areas 

of diagnosis/concern, every day at 12 noon (Mountain time) for six months.  

• A mid-point online satisfaction survey was sent to the patients, six weeks after enrolment 

in the service 

Examples of the messages:  

 General supportive messages 

(1) Think of your recovery as an opportunity to find new solutions in your life.  

(2) Remember that the past is gone and what you do is what really matters for depression. 

Depression messages  

(1) Monitor your mood from on scale from 1-10 with 1 being lowest and 10 highest. Make a 

note of activities that improve your mood. 

(2) When you notice a change in your mood, ask yourself what went through your mind. Did 

you notice a thought or an image? 

Anxiety messages  

(1) When you notice an increase in anxiety, pay attention to what triggered it - an interaction, 

a situation, a memory, a thought, etc. 

(2) Make a list of what you're avoiding. Rate how anxious each thing makes you. Do what makes 

you least anxious and work your way up. 
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Quantitative data: The (mid-point) satisfaction survey included an adopted version of the 

Text4Mood user satisfaction survey [94]. The survey takes 5-10 minutes to complete and receiving 

supportive text messages was not contingent on survey completion. 

The survey questions were formulated based on the objectives of the study and the available 

evidence from peer reviewed literature [94]. The survey consisted of predominately Likert scale 

responses evaluating sociodemographic and clinical characteristics; subscribers’ response to and 

perceptions of the supportive text messages; and the impact of the program on the subscribers’ 

mental wellbeing. Data collection took place between August 2019 and February 2020. The 

instrument was not validated but was adopted from surveys used in previous text messaging 

programs [94, 247, 387]. Participants entered their phone numbers as their unique study 

identification number, which prevented multiple participation to the study. 

Qualitative data:  Seven out of 15 randomly selected participants who belonged to the text 

messaging group and contacted via text messages accepted to participate in a key informant 

interview via telephone (Table 3.2.1). The interviews lasted between 30 to 45 minutes and were 

conducted by EE with experience in qualitative research. The interviews were recorded and 

subsequently transcribed verbatim. The interview questions (Appendix 3.2.1) explored 

expectations, experiences, anticipated receptivity, and the impact of the daily supportive text 

messages received for six weeks, from the perspective of the patients who were recently discharged 

from acute care mental health units in Edmonton hospitals, Alberta, Canada. Data collection took 

place between August and October 2020. 

 

Table 3.2.1: Demographic and clinical characteristics of the respondents to the qualitative 

assessment 

Participant Age Sex Mental health 

condition/ diagnoses 

P1 37 Female  Depression/Anxiety 

Disorder 

P2 57 Female  Depression/Anxiety 

Disorder 
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P3 62 Female  Bipolar Disorder  

P4 42 Female  Depression/Anxiety 

Disorder 

P5 57 Male  Bipolar Disorder 

P6 47 Female  Bipolar Disorder 

P7 52 Male  Depression/Anxiety 

Disorder 

 

Data analysis 

Quantitative data:  

Data were analyzed using SPSS Statistics for Windows, version 26 (IBM Corporation) [329]. 

Demographic characteristics were summarized as raw numbers and percentages. Likert scale 

satisfaction responses to various aspects of Text4Support service were summarized as frequency 

counts of response categories and percentages.  

We were interested in studying the feedback and satisfaction of the different participants’ groups. 

Thus, we examined each of the 25 questions in the satisfaction survey against participants’ sex at 

birth and admitting diagnosis, using Chi square analysis and Fisher’s Exact test with a two-tailed 

probability for significance, p≤ 0.05. There was no imputation for missing data, and the results 

were based on completed survey responses. 

Qualitative data:  

Participants’ answers to the interview questions were transcribed and analyzed thematically using 

NVivo 12. Both inductive and deductive approaches were used in the analysis. First, structural 

coding was used to generate initial codes in line with the specific research questions. Thereafter, 

pattern coding, which allows identification of explanatory or inferential codes, was applied to the 

initial codes to identify patterns or emerging themes and subthemes across the dataset. Each 

individual theme and subtheme were further examined for ‘fit’ against the collated extracts for 

each theme, subtheme, and the overall dataset. The final sets of themes and subthemes were 

reported alongside their verbatim quotes. Due to the nature of the patients’ ill health, repeat 
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interviews, feedback on transcripts and analysis by participants were not sort so as to minimize 

risk of psychological distress. 

Results   

I- Quantitative data: 

Out of 89 patients allocated into the texting service, we received complete surveys from 36 

participants, yielding a response rate of 40.4%.  

Table 3.2.2 displays subscribers’ demographic characteristics, indicating that most respondents 

were female (27, 75.0%), aged between 50 and 65 years (10, 27.8%); European or Caucasian (32, 

88.9%); reported the completion of post-secondary education (27, 77.1%); were unemployed (15, 

41.7%); and were divorced, separated, or widowed (14, 38.9%). The majority had depression 

and/or anxiety (22, 61.1%). 

 

Table 3.2.2: Demographic and clinical characteristics of study participants. 

Characteristic  n % Total  

Sex at birth  

Male  

Female  

 

9 

27 

 

25 

75 

 

36 

Age groups 

18-24 

25-34 

35-44 

45-54 

55-64 

 

4 

6 

9 

7 

10 

 

11.1 

16.7 

25.0 

19.4 

27.8 

 

 

36 

Ethnicity 

Indigenous 

White 

Asian 

 

1 

32 

3 

 

2.8 

88.9 

8.3 

 

 

36 

Educational Level 

Less than high school 

High school degree or equivalent 

 

3 

5 

 

8.6 

14.3 

 

35 
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Above high school education 27 77.1 

Employment Status 

Employed 

Unemployed 

Other  

 

13 

15 

8 

 

36.1 

41.7 

22.2 

 

36 

Relationship 

Married/Common Law/In a relationship 

Single 

Divorced/Separated/Widowed 

 

9 

13 

14 

 

25.0 

36.1 

38.9 

 

 

36 

Admitting Diagnosis  

Depression/Anxiety 

Bipolar disorder 

Psychotic disorder 

 

22 

12 

2 

 

61.1 

33.3 

5.6 

 

36 

 

Table 3.2.3 illustrates subscribers’ opinions about Text4Support messages after receiving 6 weeks 

of daily text messages. The data indicate that the majority of respondents always or mostly found 

the text messages positive (34, 94.5%), affirmative (34. 97.2%), and clear (34, 97.2%). Likewise, 

more than 80% of respondents indicated that the messages were always or often relevant (30, 

88.2%).  

Most participants reported that they feel supported when receiving the texts (30, 83.3%); always 

read the messages (31, 86.1%); and always understand them (28, 87.5%). Generally, most 

participants were satisfied with the text messages (28, 82.4%), and indicated their preference to 

receive the text messages once per day (21, 61.8%). 

 

Table 3.2.3: Participants’ feedback about Text4Support at six-weeks post-intervention. 

Feedback  n % 

When you received the daily messages, how do they make 

you feel? 

Supported 

Indifferent 

 

 

30 

4 

 

 

83.3 

11.1 
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Annoyed  2 5.6 

How often did you read the messages? 

Always 

Mostly 

Rarely  

 

31 

4 

1 

 

86.1 

11.1 

2.8 

How often did you understand the messages? 

Always 

Mostly 

Rarely  

 

28 

4 

0 

 

87.5 

12.5 

0.0 

Did you find the Text4Support messages to be positive?  

Always 

Mostly 

Sometimes  

 

19 

15 

2  

 

52.8 

41.7 

5.6 

Did you find the Text4Support messages to be supportive? 

Always 

Mostly 

Sometimes 

 

22 

12 

1  

 

62.9 

34.3 

2.9 

Did you find the Text4Support messages to be clear? 

Always 

Mostly 

Sometimes 

 

23  

11 

1  

 

65.7 

31.4 

2.9 

Did you find the Text4Support messages to be relevant? 

Always 

Mostly 

Sometimes 

 

12 

18  

4  

 

35.3 

52.9 

11.8 

How satisfied were you with the frequency of the text 

messages? 

Satisfied 

Neither satisfied nor dissatisfied 

Dissatisfied 

 

 

28 

5 

1 

 

 

82.4 

14.7 

2.9 

Ideally, how often would you prefer to receive supportive 

text messages? 

Once daily 

 

 

21 

 

 

61.8 
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Twice daily 

Once every other day 

Once weekly 

9 

1 

3 

26.5 

2.9 

8.8 

 

 

Table 3.2.4 data show that slightly more than three in four respondents indicated that they either 

read and reflected on the text messages or took positive or beneficial actions after reading the 

messages (26, 77.4%). No subscribers indicated that they read the messages and took a negative 

or harmful action. Additionally, the Table 3.2.4 shows the subscribers’ level of agreement 

regarding the benefits of Text4Support and the perceived impact of the messages after receiving 

daily messages for 6 weeks. The results indicate that four in five respondents reported that the text 

messages helped them feel connected to a support system (28, 80.0%).  

 

About two-thirds of respondents agreed that the daily text messages helped them cope with stress 

(22, 62.9%) and loneliness (23, 65.7%); helped them remember their goals (25, 71.4%); feel 

hopeful that they can manage issues in their life (22, 64.7%); feel like they know how to stay on 

track when life or everyday stressors come up (23, 65.7%); feel like they are making a change (25, 

71.4%) and are making better choices (23, 65.7%); improved the overall mental wellbeing (24, 

68.6%); and enhanced their quality of life (22, 62.9%). 

Around half of the respondents were in agreement with the questions related to the mood, such as 

the daily texts helping to monitor my mood (21, 58.3%); know where to get help for depression or 

anxiety (16, 47.1%); and feel that they could be in charge of managing depression or anxiety (18, 

51.4%).  

 

Twenty respondents (57.1%) reported that the daily Text4Support messages helped them feel like 

they can bounce back upon making a mistake and only 12 respondents (35.3%) reported that the 

messages helped them to manage suicidal thoughts. 

 

Table 3.2.4: Perceived impact of receiving daily messages for 6 weeks. 

Perceived impact of daily messages from Text4Support n % 
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When you received the texts, what happened next? 

Read text and took a positive or beneficial action 

Read text and reflected on the messages 

Read the text and took no action 

Read text and took a negative or harmful action 

Did not read the text 

 

8 

18 

7 

0 

1 

 

23.5 

52.9 

20.6 

0.0 

2.9 

The daily messages from Text4Support helps me to cope with stress. 

Agree 

Neutral 

Disagree  

 

22 

10 

3 

 

62.9 

28.6 

8.6 

The daily messages from Text4Support helps me to cope with 

loneliness. 

Agree 

Neutral 

Disagree 

 

 

23 

6 

6 

 

 

65.7 

17.1 

17.1 

The daily messages from Text4Support helps me to manage suicidal 

thoughts. 

Agree 

Neutral 

Disagree 

 

 

12 

16 

6 

 

 

35.3 

47.1 

17.6 

The daily messages from Text4Support helps me to monitor my mood. 

Agree 

Neutral 

Disagree 

 

21 

10 

5 

 

58.3 

27.8 

13.9 

The daily messages from Text4Support helps me to remember my 

goals. 

Agree 

Neutral 

Disagree 

 

 

25 

6 

4 

 

 

71.4 

17.1 

11.4 

The daily messages from Text4Support helps me feel connected to a 

support system. 

Agree 

Neutral 

 

 

28 

5 

 

 

80.0 

14.3 
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Disagree 2 5.7 

The daily messages from Text4Support helps me feel hopeful I can 

manage issues in my life. 

Agree 

Neutral 

Disagree 

 

 

22 

9 

3 

 

 

64.7 

26.5 

8.8 

The daily messages from Text4Support helps me know where to get 

help for depression or anxiety. 

Agree 

Neutral 

Disagree 

 

 

16 

12 

6 

 

 

47.1 

35.3 

17.6 

The daily messages from Text4Support helps me feel that I could be 

the one in charge of managing depression or anxiety. 

Agree 

Neutral 

Disagree 

 

 

18 

13 

4 

 

 

51.4 

37.1 

11.4 

The daily messages from Text4Support helps me feel like I know how 

to stay on track when life or everyday stressors come up. 

Agree 

Neutral 

Disagree 

 

 

23 

7 

5 

 

 

65.7 

20.0 

14.3 

The daily messages from Text4Support helps me feel like I am making 

a change. 

Agree 

Neutral 

Disagree 

 

 

25 

6 

4 

 

 

71.4 

17.1 

11.4 

The daily messages from Text4Support help me feel like I can bounce 

back if I make a mistake. 

Agree 

Neutral 

Disagree 

 

 

20 

10 

5 

 

 

57.1 

28.6 

14.3 

The daily messages from Text4Support help me make better choices. 

Agree 

 

23 

 

65.7 
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Neutral 

Disagree 

7 

5 

20.0 

14.3 

The daily messages from Text4Support help me improve my overall 

mental wellbeing. 

Agree  

Neutral 

Disagree 

 

 

24 

5 

6 

 

 

68.6 

14.3 

17.1 

The daily messages from Text4Support help me enhance my quality of 

life. 

Agree  

Neutral 

Disagree 

 

 

22 

9 

4 

 

 

62.9 

25.7 

11.4 

 

The results of Chi-square and Fisher Exact tests did not show significant difference in reporting 

any of the questions related to the satisfaction with Text4Support service, based on the 

respondents’ sex at birth or admitting diagnosis. 

 

II- Qualitative data: 

This aspect of the study was guided by the phenomenological methodological orientation. Thus, 

we explored how the study candidates make sense of experience with the Text4Support and 

transform this experience into a worldview [395]. The study candidates were asked about their 

own experience regarding the text messages they received daily for six months. The outcome 

results were grouped into two main themes and further three subthemes under each theme (Figure 

3.2.1). 
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Figure 3.2.1: Summative illustration of themes and sub-themes 

 

1) Patients’ initial expectations of the program 

Prior to subscription to the Text4Support program, the expectations of the program differed among 

study participants. Whereas some respondents expressed neutrality, not knowing what to expect 

or whether the program would have any impact on their mental health, others had a positive 

expectation of their experiences and the impact on their mental health.  

“I didn't really know what kind of [supportive] messages they were going to send.”- P1 

 

“When I heard about [the Text4Support program], I thought, oh, that'll be good.”- P4 

 

One respondent commented that they had expected some form of interactive component to the 

messaging program. 

 

“Maybe it's something good because somebody is going to check in with you every day or 

whatever.”- P4 
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2) Patients’ experiences with the program 

Patients reported varying experiences with the Text4Support program. While the program was 

perceived positively, some respondents were unsure of the impact of the program on their mental 

health. The reported experiences are categorized into three sub-themes: timing and frequency of 

the messages, message personalization, and usefulness of the messages. 

(a) Timing and frequency of the text messages 

Generally, participants expressed satisfaction with the timing of the supportive text messages, 

received daily at 12:00 noon. For some employed respondents, such timing aligned with the ‘lunch 

break’ and was perceived as a good opportunity to read and reflect upon the messages. 

“Well, because [the messages] were [sent] at noon. That was good because you’re usually on 

lunch break or starting your lunch break, so you don't get interrupted at work.”-P6 

The frequency of the messages was satisfactory to the patients. The regular and consistent nature 

of the messages seemed to have improved the perception and impact of the program on the mental 

health of the patients.  

“I think that daily message was fine. I think any more would be overwhelming.” -P1 

“In the beginning [the supportive messages] seemed kind of boilerplate, like it wasn't really 

something that I could specifically use in my life, [but] as [the program] went on and I got these 

almost daily messages of techniques and kind of messages of support, I found it very comforting.”-

P5 

(b) Message personalization 

Patients expressed their experiences and concerns about the personalization of the supportive text 

messages. Whereas some patients reported that some of the messages were personally applicable 

to them, some patients expressed their desire for a more tailored or even interactive program such 

that it would speak specifically to the patients’ mental health condition or to their particular needs. 

An interactive program, from the patients’ perspective, would involve or simulate ‘real’ persons 

communicating back and forth with them. 
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“Some of them [text messages] were very detailed and yes, they applied to me.”-P2 

 

“They were very generic and very short and very like non-personal. Um, so that part I thought 

was useless…if you could have a real person doing it, I know they don't have all day to sit and text 

you back and forth, but if you had the option to respond, like say they texted, something that was 

meaningful to your experience or your situation, and then you could interact.”-P4 

 

(c) Usefulness of text messages 

Patients were very positive about the usefulness and impact of the text messages on their mental health. 

One patient commented that using text messaging as a medium was advantageous such that they could get 

the chance to refer and reflect back on the past text messages stored on their phones. 

“if I was having like a day where my anxiety was worse, sometimes the message would be—give me a 

chance to sit and have time to reflect and be present in that. Um, it also just gave me a chance to think 

outside of my perception of what I'm experiencing and that too.”- P1 

“Some of [the messages] lifted your spirits or give you direction. They were positive.” -P6 

 

Not all patients thought that the messages were helpful. Some commented that the program did 

not meet their initial expectations. This resulted from the generalized format of some messages. 

Some believed that more tailored and personalized messages would have been more effective. 

 

“… I think it varies amongst people and their diagnosis [for which] the messages were being sent. 

Some were maybe applicable to me, some.., maybe not. So, and this also depends on the perception 

of the person receiving it.”- P1 

 

“I was expecting something different other than, well, I got all the text messages, motivational text 

messages, but I don't know. I don't know if it helped me or not.”- P6 
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Discussion  

This study sought to understand the experiences of recently discharged acute care patients with 

mental health concerns and selected to be Text4Support subscribers. There were two key goals: 1) 

examine the general experience of Text4Support subscribers, 2) explore the satisfaction 

differences based on sex at birth and diagnoses.  

The principal findings of the study were that Text4Support was well perceived; there was a high 

satisfaction with the messages and the perceived impact of the messages. However, sex at birth 

and primary diagnosis did not statistically affect satisfaction. Majority of respondents identified as 

females, had a high education level, were unemployed, separated or divorced, and of Caucasian 

ethnicity. These demographic characteristics are common among research respondents who 

willingly provide feedback and are similar to other texting services [94, 247, 387]. 

Aligning with previous literature, Text4Support had high satisfaction [94, 247]. Over 80% of 

subscribers were satisfied and agreed that messages were positive, affirmative, clear, and relevant. 

Additionally, subscribers felt the messages helped them cope with stress, feel connected to a 

support system, remember goals, feel hopeful managing life issues, stay on track when life or 

everyday stressors came up; feel like changes were being made, make better choices. Subscribers 

also reported improved mental wellbeing and enhanced their quality of life. In the same context, a 

systematic review of clinical outcomes from mobile phone and web-based text messaging 

interventions reported that the texting services are praised and well-perceived in the mental health 

field, adding that texting services have successfully expanded to provide support to diverse 

psychiatric disorders and during times of crisis [247, 338]. 

The current study is different from previous Text4Support papers [247]. The study population 

involves psychiatric patients who are recently discharged from hospital while previous studies 

examine individuals who are accessing outpatient services and are of lower severity of mental 

health concerns. 

The period lapsing between hospital discharge and the first meeting with a healthcare provider is 

perceived as critical and detrimental, that the lack of routine post-discharge follow-up care 

provided can lead to early readmission and frequent emergency visits [55, 59, 60]. Providing help 

after discharge through supplementary services, such as supportive text messages may help to keep 
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these patients connected with the healthcare system, especially when the patients are satisfied with 

the service, and further prevent the undesired outcomes. In general, the satisfaction results were 

consistent with the literature, whereby most texting services report a high satisfaction, a better 

sense of life control, physical health, and increased productivity [335, 396], and seemingly 

regardless of the setting or type of the patient.   

 

Our findings indicate that approximately half of the respondents agreed that daily texts helped 

them monitor their mood, know where to get help for depression or anxiety, and felt that they could 

be in charge of managing depression or anxiety. This is a lower proportion than what was reported 

by Agyapong et al. [94] from subscribers of the Text4Hope program. Lower numbers of people 

(compared to Text4Hope) are agreeing with 1) text helping monitor mood, 2) where to get help, 

and 3) feeling in charge of managing depression or anxiety. This may be explained by the different 

type of service, while Text4Support were supposed to cater to specific types of mental health 

concerns (thus their population is more complex and have a mental health concern), Text4Hope 

was a supportive mental health service provided at a crisis time (COVID-19) and the subscribers 

were members of the general population. Additionally, the COVID-19 pandemic hit at the time of 

our data collection. This may have imposed excessive psychological burdens, such as stress, 

anxiety, depression, sleep disorder, and post-traumatic stress disorder symptoms, particularly 

among those who have underlying mental health conditions [297, 397, 398]. 

 

One third of clients self-reported that Text4Support helped them manage suicidal thoughts. In 

France, an RCT applying Suicide Intervention Assisted by Messages (SIAM), a supportive text 

messaging service, was designed to keep communication and support for people during the crisis 

time of suicide [399]. Initial study results revealed that the intervention was promising as it could 

maintain communication with patients following discharge from emergency department, 

encourage them to contact healthcare services during crises times, and ultimately prevent repeated 

suicide attempts. This may reflect a critical role of texting services such as Text4Support in 

keeping lines of communication and providing positive guidance to the subscribers during such 

times of vulnerability. Further research may identify the types of patients who could most benefit 

from the service during times of crisis.  
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Regarding the results of the secondary outcome, the relationship of satisfaction to sex at birth or 

to the primary diagnosis of the participants was not significant. From the literature, satisfaction 

based on respondents’ sex at birth or gender usually produces mixed results, while females are 

more inclined to report to such surveys with positive satisfaction, other research indicated that 

males also report high rates of satisfaction [397]. In the same context, patients with different mental 

health conditions, such as psychotic disorder, depression, anxiety, and comorbid alcohol use often 

report a high satisfaction with mobile mental health services that make them feel in charge of 

managing their own mental health symptoms [247, 299, 335]. To be better understood, these 

findings may need to be replicated on a larger sample size and upon successive timepoints to 

capture such differences based on sex at birth and admitting diagnosis and to track any possible 

change that evolve over time. 

 

Patients’ expectations versus experience 

Our results suggests that the initial patients’ expectations were either neutral or positive in relation 

to the expected nature and/or the impact of the incoming text messages on their overall mental 

health. Additionally, the subscribers were satisfied with the frequency of the messages as was 

provided once daily, for six consecutive months. Subscribers also recommended and hoped for 

more personalized messages and/or mutual interaction with healthcare personnel. Future services 

should consider having ways clients can personalize their text messages. The medium of text 

messages was perceived as helpful because they could revisit messages anytime since they were 

stored on their cell phones.  

The literature indicates that that majority of the patients often expect clinical improvement after a 

healthcare intervention, regardless of the service they receive, while a very few may expect no 

change or even being worse [392]. It was also reported that patients usually build their expectations 

in relation to the cost and design / customization of the mental health apps, while to a lesser extent, 

they put an emphasis upon the transparency of these apps [400]. Given that Text4Support was a 

free service for the end-users; this may have made it more appealing to complement existing 

healthcare services, as the combined services are usually preferred by patients in the mental health 

field [247, 392]. 
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Subscribers were satisfied with the frequency of text messages at once per day; similar results were 

obtained from the Text4Mood service [94]. Receiving more frequent messages may be 

overwhelming, according to one of our subscribers, however, on the other side around a quarter of 

the participants (26%) reported that they prefer the messages to be received twice daily. This 

discrepancy may highlight the need for more individualized service that can address the one’s 

preferences in the received service. Our participants additionally expressed their  satisfaction with 

receiving the messages at noon time, which can align with the lunch breaks, that provide them 

with some time to read and reflect on messages.  

Some study participants mentioned that having the text messages saved on the cell phone helped 

enhance and secure the sense of being able to return to the messages anytime. Additionally, many 

liked that they could forward the messages to a friend who may benefit from the service. This 

finding is in line with those of a similar texting service that found over 60% of subscribers reported 

that they returned to messages at least sometimes [387]. 

Study subscribers emphasized the importance of individualizing and tailoring text messages. 

Furthermore, clients recommended the service to be more interactive, which may be more 

engaging and supportive. It is usually declared that synchronous programs, where a therapist is 

involved can achieve better clinical outcomes and satisfaction among the subscribers [401]. These 

services, however, incur extra costs to the healthcare system (e.g., hiring a clinician or a therapist). 

Furthermore, the therapists may not be available or accessible to support such services, thus cost-

benefit analysis is usually approached under such circumstances. Other options were also 

available, such as use of trained volunteers or conversational AI systems. A recent study applied a 

two-way interactive texting services for patients with chronic medical conditions and their families 

[402]. The authors developed a hybrid texting app, using design thinking approach that let the 

computer convey bulk messages to the patients and the healthcare workers address them and reply 

with tailored answers either immediately or within 2 days, according to the urgency. 

Generally, asynchronous web-based and text-based services have been accepted by an increasing 

number of individuals, who usually report high satisfaction, easy use, and better control over life 

activities (85%), while above 90% report increased life productivity after receiving the messages 

[335, 403]. Additionally, telephone services are frequently associated with a lower attrition rate, 

compared to face-to-face services, which is likely due to the higher accessibility and the lack of 
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geographical barriers [404]. This is also important for those who are hesitant to seek medical 

attention and may be encouraged to join web-based services [404]. This could help keep these 

patients in contact with the healthcare system. 

This study has a number of limitations. First, the small sample size may skew the results and may 

warrant a larger study that evaluates the service among a larger cohort. in addition, the small 

sample size means that the study was underpowered which might affect our ability to detect any 

differences in satisfaction based on biological sex and primary diagnosis. Second, the messages 

were partially tailored to the primary diagnosis of the patients (only 20% of the messages); this 

ratio may need to be increased in future services, thus fully meeting the patients’ requests for text 

messages that were personalized to their condition. Third, the results were obtained from two 

different patient groups, those who received TxM solely and those who received in adjunction 

PSW; therefore, while it is not highly expected, the PSW may have affected the satisfaction level 

with the TxM as an outcome of the study. Fourth, we did not compare the quantitative to qualitative 

responses among the respondents. Lastly, although the questionnaire used in the study was 

designed based on relevant literature, it was not a validated instrument. 

 

Overall, satisfaction with texting mental health services is well accepted because texting is 

convenient, low cost, and remotely delivered [387]. According to a systematic review examined 

27 studies used mobile apps and SMS messaging, authors reported the usability and feasibility 

along satisfaction with mobile health services are highly rated by their users [405]. In accord with 

this finding, we conclude that Text4Support was well perceived by the patients who have received 

the service for six months after their discharge from the acute care units. The patients 

recommended some modifications to the service, including further personalization and interactive 

services, which may be considered in the design of similar future services. 
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Chapter 4. Closing the treatment gap of mental health care for the general 

population during the COVID-19 pandemic 

This chapter will provide the results and discussion related to the second study: Health System 

and Community Response to a Text Message (Text4Hope) Program Supporting Mental Health in 

Alberta during the COVID-19 pandemic. 

As articulated in aims and objectives (Chapter 2), for the second study area, we assessed a 

supportive text message service provided for the general public during the COVID-19 pandemic.  

 

In this area, we assessed the overall prevalence and the predictors of mental health symptoms 

(section 4.1), and in relation to specific socio-demographic and vulnerable groups (section 4.2), 

during the COVID-19 pandemic. Additionally, we examined the effectiveness and acceptability 

of the Text4Hope service over the intervention period and in a comparative analysis to a quasi-

non-interventional group (section 4.3). 

 

The Text4Hope program was launched in Alberta during the first phase of the COVID-19 

pandemic. On March 23, 2020, the Government of Alberta endorsed the service and encouraged 

residents of Alberta to subscribe to the program to receive mental health support. By the close of 

the first week of the service, ending March 30, there were 32,805 individuals subscribed to the 

service. Data related to this project was collected sequentially, as follows.  Data related to the 

prevalence of different mental health conditions was gathered in the first week of the service 

(March 23, 2020- March 30, 2020), while data related to the sociodemographic determinants were 

gathered from the first six-weeks response data (March 23 to May 4, 2020). For the three months 

outcomes, including PTSD symptoms, the data was collected between 18 June and 19 August 

2020. Data related to the first year of the service was provided from March 2020 - March 2021. 

 

The following sections describe our findings in relation to our published/in submission papers. 
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4.1 Prevalence of mental health symptoms during the COVID-19 pandemic 

This section will focus upon the prevalence of the symptoms of the common mental health 

conditions during the COVID-19 pandemic, including, anxiety, depression, post-traumatic stress 

disorder, sleep, suicidal thoughts, and obsessive-compulsive disorder. 

The following sub-sections describe our findings in relation to our published papers. 
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4.1.1 Mental Health Outreach via Supportive Text Messages during the COVID-19 

Pandemic: One-week Prevalence and Correlates of Anxiety Symptoms 

 

Hrabok, M., Nwachukwu, I., Gusnowski, A., Shalaby, R., Vuong, W., Surood, S., . . . Agyapong, 

V. I. O. (2021). Mental Health Outreach via Supportive Text Messages during the COVID-19 

Pandemic: One-week Prevalence and Correlates of Anxiety Symptoms. Can J Psychiatry, 66(1), 

59-61. doi:10.1177/0706743720969384.  

Available at https://www.ncbi.nlm.nih.gov/pubmed/33131318  

 

 

https://www.ncbi.nlm.nih.gov/pubmed/33131318
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Introduction 

Coronavirus disease 2019 (COVID-19) was first reported in December 2019 in China and spread 

internationally, with significant, unprecedented impacts. In addition to impacts on physical health, 

threats to psychological health are evident, with around 30% [278] 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7874378/ - bibr1-0706743720969384 to 50% [281] of 

respondents reporting significant anxiety. Research suggests psychological effects of COVID-19 

may be more pronounced in certain groups (e.g., female, socially stressed, frontline worker, 

preexisting psychological disorder) [278]. In this study, we report an estimate of 1-week 

prevalence rates of anxiety symptoms and correlates in 6,041 individuals in Canada. These data 

were collected in the context of a baseline survey completed as part of a supportive texting program 

(Text4Hope) [406], an intervention designed to offer mental health support at a general population 

level in an expedient, cost-effective, and evidence-based manner [94, 216]. 

 

Method 

Residents of Canada (primarily Alberta residents) were offered the ability to self-subscribe to 

supportive text messaging. Messages were aligned with a cognitive behavioral therapy framework, 

with content collaboratively developed by experts and those with lived experience. At first 

message, respondents were invited to complete an online survey to capture demographic 

information and baseline scores on the Generalized Anxiety Disorder 7-item (GAD-7) Scale 

[94]. This project received ethics approval from the University of Alberta Human Ethics Review 

Board (Pro00086163). The Text4Hope program was launched in Alberta on March 23, 2020, and 

data were captured in the first week, ending March 30, 2020, with the data from 32,805 subscribers 

analyzed and presented in this study. Data were analyzed using the Statistical Package for Social 

Science Version 26, including descriptive statistics, χ2 tests, and logistic regression. 

 

Results 

The response rate was 18.4% (6,041 of 32,805 individuals). Most respondents were Alberta 

residents (94%), over 40 years of age (52.0%), Caucasian (82.3%), completed postsecondary 

education (85.6%), were employed (72.2%), married (71.6%), and owned their home (66.6%). 

Nearly half (46.7%) reported moderate to severe anxiety. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7874378/#bibr1-0706743720969384
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Univariate analyses indicated that respondents who identified as gender diverse, were aged 25 

years or less, Indigenous, had less than high school education, were unemployed, single, and those 

living with family had a higher likelihood of presenting with moderate to high anxiety compared 

to respondents with other characteristics within the same demographic group. 

The full logistic regression model (see Table 4.1.1.1) containing all significant predictors was 

significant, N = 6,041, χ2 (21) = 380.60, P < 0.01, and explained between 8.6% (Cox and Snell R 2) 

and 11.5% (Nagelkerke R 2) of the variance. This logistic model correctly classified 63.4% of all 

cases. Five of 7 independent variables (age category, ethnicity, education, employment, and 

housing status) made unique statistically significant contributions to the model. Age of the 

respondents made the biggest unique statistical contribution to the model, with a Wald score of 

159.9. 

 

Table 4.1.1.1: Logistic Regression Predicting Likelihood of Moderate to High Anxiety. 

Predictor B SE Wald df P Value Odds 

Ratio 

95% CI for Odds 

Ratio 

Lower Upper 

Gender 

 Male 
  

5.27 2 0.07 
   

 Female 0.22 0.10 4.93 1 0.03 1.24 1.03 1.51 

 Other gender 0.42 0.40 1.10 1 0.29 1.51 0.70 3.29 

Age (years) 

 ≤25 
  

159.9 
 

<.001 
   

 26 to 40 −0.34 0.15 5.41 3 .02 1.41 1.05 1.89 

 41 to 60 −1.18 0.15 58.26 
 

<.001 3.23 2.38 4.35 

 >60 −1.61 0.22 54.34 
 

<.001 5.00 3.23 7.69 

Ethnicity 

 Caucasian 
  

19.52 3 <.001 
   

Indigenous (First Nations, 

Métis, and Inuit) 

−0.21 0.18 1.45 1 .23 1.23 1.1 1.75 

 Asian −0.62 0.17 13.78 1 <.001 1.85 1.33 2.56 

 Other −0.31 0.12 6.33 1 .01 1.27 1.06 1.72 

Education 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7874378/table/table1-0706743720969384/
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 Less than high school 

diploma 

  
13.43 3 <.001 

   

 High school diploma 0.01 0.22 0.00 1 .96 1.10 0.65 1.56 

 Postsecondary education −0.28 0.20 1.95 1 .16 0.76 0.51 1.12 

 Other education 0.88 0.51 2.97 1 .09 2.40 0.89 6.51 

Employment status 

 Employed 
  

19.1 3 <.001 
   

 Unemployed 0.32 0.10 9.73 1 <.001 1.37 1.13 1.67 

 Retired −0.29 0.17 2.90 1 .09 0.75 0.53 1.05 

 Student −0.26 0.16 2.54 1 .11 0.77 0.56 1.06 

Relationship status 

 Married/common 

law/partnered 

    
.06 

   

 Separated/divorced 0.06 0.13 8.95 4 .61 1.07 0.83 1.36 

 Widowed −0.1 0.29 0.26 1 .73 0.91 0.92 1.59 

 Single −0.03 0.09 0.12 1 .76 0.97 0.81 1.16 

 Other −1.49 8.42 0.10 1 <.001 4.35 1.61 12.5 

Housing status 

 Own home 
  

12.08 3 <.00 
   

 Living with family 0.06 0.15 0.15 1 .70 1.06 0.79 1.43 

 Renting 0.21 0.09 6.13 1 .01 1.24 1.05 1.46 

 Other 0.04 0.41 6.53 1 .01 2.82 1.27 6.25 

Constant 0.71 0.25 7.72 1 .01 2.02 
  

 

Odds ratios suggested that those who were 26 to 40 years, 41 to 60 years, and those above 60 years 

of age were about 1.4, 3.2, and 5.0 times less likely to report significant anxiety symptoms 

compared to respondents who were 25 years or less, controlling for all other demographic factors. 

Odds ratios for other groups were as follows, in the direction of greater levels of anxiety: female 

(1.24) compared to male, renting or undefined accommodation (2.8 and 1.24, respectively) 

compared to living in own home, or unemployed (1.37) compared to employed. Conversely, the 

following demographic characteristics were associated with less anxiety: Asian and “other” 
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ethnicity (1.85 and 1.26, respectively) compared to Caucasian and “other” relationship status (4.3) 

compared to married. 

 

Discussion 

One-week prevalence rate estimates of anxiety symptoms during COVID-19 are high in 

subscribers of the Text4Hope program in Canada, with nearly half reporting moderate to severe 

anxiety, consistent with previous research [281]. This is especially striking, given that most 

respondents reported having the benefit of protective social factors including postsecondary 

education, employment, and home ownership, indicating the widespread effect of the pandemic 

on the health of the general population despite protective social determinants of health. We also 

reported a number of sociodemographic correlates of anxiety symptoms, with these results 

indicating that there are higher risk groups within the general population that represent an 

important focus for interventions during times of crisis. 

In terms of limitations to our study, we did not have prevalence data on anxiety symptoms in the 

period immediately prior to the COVID-19 crisis. Consequently, we are unable to determine 

specifically what proportion of anxiety in our study may be attributable to the COVID-19 

pandemic. Second, we used a screening instrument, not a diagnostic interview, to estimate anxiety 

levels. Thus, it is unclear what proportion of the sample was experiencing anxiety symptoms 

reflective of a transient state related to the pandemic versus clinically significant anxiety disorders. 

Third, our anxiety estimates may overestimate the anxiety levels of the general population because 

we sampled those who self-subscribed to a texting intervention; thus, the respondents may have 

been experiencing higher levels of anxiety than a random sample of participants. 
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4.1.2 Prevalence and Demographic Correlates of Major Depressive Disorder Symptoms in 

Alberta during the COVID-19 Pandemic 

 

Introduction 

In December 2019, an outbreak of pneumonia emerged in Wuhan, Hubei province, China [18]. 

Shortly after, it spread beyond China to become an international threat and global health 

emergency [19]. A zoonotic RNA-virus known as SARS-CoV-2 was identified as the causative 

agent for the resultant disease named coronavirus disease (COVID-19) by the World Health 

Organization (WHO) [19] [20]. By the second half of March 2020, most countries reported cases 

of COVID-19 and by March 23, 2020 (the date of data collection) 332,930 cases were confirmed 

globally, with 14,509 associated deaths confirmed by the WHO [22]. 

The COVID-19 pandemic resulted in strict health recommendations, precautions, and the 

modification and creation of laws [23]. These measures included physical distancing, enhanced 

hand hygiene and disinfection protocols, self-isolation and quarantining, travel restrictions, and 

the closure of public schools and non-essential businesses [24]. 

Major depressive disorder (MDD) is a well-known health concern and public health problem. Its 

multi-year global prevalence exceeds 4.4%, resulting in an estimated 322 million people living 

with MDD [366]. Depression alone is perceived as the single largest contributor to non-fatal health 

loss, with an estimate of over 50 million years lost with disability by 2019 across the globe [366].  

The COVID-19 pandemic raised serious concerns regarding the psychological well-being of 

Canadians, and particularly the mental health of Alberta residents, where economic pressures are 

high [407] and people are yet to recover from another recent natural disaster. In 2016, Alberta 

endured a major wildfire in and around Fort McMurray, acquiring the name of “The Beast” that 

devoured several thousand kilometers of land, damaged more than 2,000 buildings, forced the 

evacuation of thousands, and was the most expensive natural disaster endured by Canada in pre-

COVID-19 history [408]. The Fort McMurray disaster left many Albertans traumatized, with 

higher rates of moderate to severe depressive symptoms for as long as 18 months following the 

crisis that was quite prominent in young adolescents [409] and people with a previous history of 

depression [408]. 

The COVID-19 pandemic is expected to follow a similar trajectory and result in psychological 

stresses that might generate or aggravate several underlying depressive symptoms among the 
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general public. These include loss of pleasure in usual activities, feeling blue or gloomy, and a loss 

of a sense of meaning in life [410] [289]. Fear of contracting infection, anxiety [411] [309], 

isolation, grief, and loss are also common experiences [412]. In previous large-scale pandemics, 

high prevalence gave rise to stigmatization of individuals who were infected, had contact with 

those affected with a communicable disease or who had returned from affected places [411] [412] 

[413]. Loss of jobs, small business closures, and travel restrictions exacerbate psychological stress, 

and, in association with these factors, there is greater insecurity due to financial uncertainty [412] 

[414]. Arising from this challenging context, it is clear that threats to psychological well-being and 

depressive symptoms may be increasingly prevalent during the global COVID-19 pandemic.  

In a naturalistic clinical trial to combat mental health consequences and to support and better 

understand the depressive symptoms of Albertans during the COVID-19 pandemic, we launched 

a novel technology-based program known as Text4Hope in partnership with our regional health 

services provider, Alberta Health Services (AHS). 

Text4Hope was designed to monitor and help individuals maintain mental health wellness and 

promote psychological resilience through online texting services that promote healthy coping 

mechanisms and help to alleviate the associated stress,  anxiety, and depressive symptoms among 

subscribers during the COVID-19 pandemic [415].  

Similar platforms with mobile-based supportive texting have proven to be effective interventions 

for mental health disorders, such as MDD [318], and alcohol use disorder [216] [217]. Mobile-

health interventions are scalable, convenient, and relatively inexpensive. In addition, they can 

strengthen the sense of self-control and connection individuals feel with the health care system, 

improving treatment adherence and facilitating geographically-independent monitoring of chronic 

conditions [94] [338].  

The aim of our study was to assess and quantify the prevalence of the likely MDD among people 

living in Alberta during the early phase of the COVID-19 pandemic in Canada, using a web-based 

screening survey via the Text4Hope platform.  

Materials and Methods  

Study Design and Ethics Approval 

This study is an online cross-sectional (prevalence) survey with quantitative methodology. Data 

were derived from categorical responses on a wide-scale survey questionnaire. Ethics approval has 

been granted by the University of Alberta Health Research Ethics Board (Pro00086163). 
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Study Participants and Data Collection 

A self-administered questionnaire capturing sociodemographic data and baseline scores on the 

Patient Health Questionnaire-9 (PHQ-9) scale [416] was administered over a one-week period, 

starting at 4 pm on March 23, 2020 and ending by 4 pm on March 30, 2020. The questionnaire 

was delivered as part of a wide-scale baseline survey used at the launch of Text4Hope. 

Text4Hope is a mobile-based program introduced by AHS to Alberta and Canadian residents, in 

partnership with the University of Alberta and other health organizations during the COVID-19 

pandemic [415]. Self-subscription to the program occurred through cell phones, by texting 

“COVID19Hope” to a short code number in order to receive daily supportive text messages at no 

cost to the recipient over a three-month period. Messages were designed using a cognitive 

behavioural therapy (CBT) framework by AHS psychiatrists and mental health therapists including 

authors of the study (VA, MH).  

The first welcome message includes a voluntary survey to gather demographic, clinical, COVID-

19, and self-isolation related data. No incentives were offered and receiving text messages was not 

dependent on completing the survey. Survey questions were programmed into Select Survey, an 

online survey tool. 

 

Study Measure 

The PHQ-9 is a 9-item validated instrument (associated with a Cronbach’s alpha of 0.89) which is 

used to diagnose and measure the severity of depression in general medical and mental health 

settings. Each of the 9 questionnaire items is scored between 0 (not at all) to 3 (nearly every day). 

Higher scores on the scale indicate higher levels of depression (24). The PHQ-9 demonstrated 

good convergent validity with related constructs with an adequate internal consistency [417]. 

 

Statistical Analysis  

Almost all collected sociodemographic variables were categorical and included: gender, age 

categories, ethnicity, education level, relationship status, employment status, and housing status. 

Age was a continuous variable, where descriptive analysis was also provided. For the purpose of 

analysis, responses for some variables were pooled into fewer categories to better address the data 

set (e.g., employment status was initially gathered as 15 responses that were further collapsed into 

four main categories (Employed, Unemployed, Retired, and Student). 
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The PHQ-9 provided a total score (0-27) and a five-category variable (minimal depression, mild 

depression, moderate depression, moderately severe depression, and severe depression). This was 

later collapsed into two categories; “at most mild depression” (score: 1-9) and “moderate to severe 

depression” (score: 10-27) for the purpose of analysis. 

Descriptive and inferential analyses were processed using the IBM Statistical Package for Social 

Sciences (SPSS) for Windows, version 26[418]. Sociodemographic response data were plotted 

against respondents’ age categories (i.e., 25 years or less, 26-40 years, 41-60 years, and above 60 

years) and are represented as frequencies and percentages (Table 4.1.2.1). We examined the 

statistical association between each sociodemographic variable and the PHQ-9 categorical variable 

through univariate analysis with chi-square (Table 4.1.2.2). A logistic regression was run using 

the socio-demographic variables that showed significant associations in the chi-square model. 

Spearman correlation coefficients calculated prior to performing the logistic regression, and rs ≥ 

0.7, suggested multicollinearity existed among the independent variables. Prediction of the 

likelihood to develop moderate to severe depressive symptoms (PHQ-9 variable) among 

respondents was reported using odds ratio (OR) and confidence interval measures for each 

independent variable, controlling for other variables in the model (Table 4.1.2.3). Likelihood to 

develop MDD was measured as an overall percentage and a range over the survey time-period. 

We presented results in frequencies and percentages, and a two-tailed significance value of 0.05 

was set as the criterion for statistical significance. Individual responses were deemed incomplete 

when > 60% of responses were missing and were excluded from the analysis. We ran pairwise 

deletion analysis for the other missing responses with no imputation. 

 

Results  

Overall, 6041 individuals completed the baseline questionnaire out of 32805 who had subscribed 

in the first week to Text4Hope, yielding an 18.4% response rate. Likelihood to develop MDD in 

the first week of the survey was 41.3%, starting at 39.7% at the first day of the study, and reaching 

up to 47.2% towards the end of the survey.  

Descriptive frequencies of the sociodemographic data identified by different age group categories 

are illustrated in Table 4.1.2.1. Respondent age ranged from (11 – 80) years, median age was 41 

years and interquartile range was (32 – 52) years. 

 

Table 4.1.2.1: Age Distribution of Demographic, Clinical, and Other Characteristics of 

Respondents. 
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Variables  Overall 

N (%) 

>25 y  

N (%) 

26-40 y 

N (%) 

41-60 y 

N (%) 

> 60 y 

N (%) 

Gender  

Male 

Female 

Gender Diverse 

 

720 (12.3) 

5091 (86.9) 

49 (0.8) 

 

74 (10.3) 

550 (10.8) 

15 (30.6) 

 

247 (34.3) 

1905 (37.4) 

21 (42.9) 

 

308 (42.8) 

2213 (43.5) 

11 (22.4) 

 

91 (12.6) 

423 (8.3) 

2 (4.1) 

Ethnicity  

Caucasian  

Indigenous  

Asian 

Other  

 

4825 (82.6) 

198 (3.4) 

293 (5.0) 

528 (9.0) 

 

464 (9.6) 

28 (14.1) 

58 (19.8) 

87 (16.5) 

 

1745 (36.2) 

90 (45.5) 

137 (46.8) 

194 (36.7) 

 

2152 (44.6) 

72 (36.4) 

93 (31.7) 

211 (40.0) 

 

464 (9.6) 

8 (4.0) 

5 (1.7) 

36 (6.8) 

Education 

Less than High School 

Diploma 

High School Diploma  

Post-Secondary Education  

Other Education  

 

212 (3.6) 

 

564 (9.6) 

5028 (85.8) 

54 (0.9) 

 

123 (58.0) 

 

116 (20.6) 

395 (7.9) 

5 (9.3) 

 

46 (21.7) 

 

176 (31.2) 

1929 (38.4) 

18 (33.3) 

 

31 (14.6) 

 

213 (37.8) 

2265 (45) 

26 (48.1) 

 

12 (5.7) 

 

59 (10.5) 

439 (8.7) 

5 (9.3) 

Employment status 

Employed  

Unemployed   

Retired  

Students  

 

3658 (72.3) 

696 (13.7) 

390 (7.7) 

318 (6.3) 

 

161 (4.4) 

130 (18.7) 

0 (0.0) 

231 (72.6) 

 

1564 (42.8) 

262 (37.6) 

0 (0.0) 

72 (22.6) 

 

1793 (49.0) 

272 (39.1) 

102 (26.2) 

15 (4.7) 

 

140 (3.8) 

32 (4.6) 

288 (73.8) 

0 (0.0) 

Relationship status 

Married/Cohabiting/Partnered 

Separated/Divorced 

Widowed 

Single 

Other  

 

4212 (71.9) 

430 (7.3) 

89 (1.5) 

1073 (18.3) 

52 (0.9) 

 

334 (7.9) 

6 (1.4) 

0 (0.0) 

289 (26.9) 

8 (15.4) 

 

1657 (39.3) 

85 (19.8) 

4 (4.5) 

408 (38.0) 

17 (32.7) 

 

1891 (44.9) 

264 (61.4) 

38 (42.7) 

321 (29.9) 

18 (34.6) 

 

330 (7.8) 

75 (17.4) 

47 (52.8) 

55 (5.1) 

9 (17.3) 

Housing status  

Own Home  

Living with Family 

Renting 

Other  

 

3843 (66.7) 

542 (9.4) 

1320 (22.9) 

56 (1.0) 

 

68 (1.8) 

349 (64.4) 

205 (15.5) 

7 (12.5) 

 

1294 (33.7) 

137 (25.3) 

693 (52.5) 

16 (28.6) 

 

2053 (53.4) 

47 (8.7) 

366 (27.7) 

29 (51.8) 

 

428 (11.1) 

9 (1.7) 

56 (4.2) 

4 (7.1) 

Total N (%) 640 (10.9%) 2174 (37) 2539 (43.3) 517 (8.8) 
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Univariate Analysis 

The association between all sociodemographic variables and the likelihood of moderate to high 

depressive symptoms (MHDS) is illustrated in Table 4.1.2.2. 

Except for ethnicity, all demographic characteristics showed significant association (p ≤ 0.05) with 

the likelihood of MHDS. For example, over 60% of the respondents reported likely MHDS in the 

following subgroups: under 26 years, less than high school diploma, and dwelling with family. 

 

Table 4.1.2.2: Chi-Squared Test of Association Between the Demographic Antecedents and 

Likely MDD. 

Variables  Likely MDD number (%) P-value  

Gender 

Male  

Female  

Gender Diverse 

 

228 (37.3) 

1874 (41.8)  

27 (56.2) 

 

 

.012 

Age (Years) 

≤25 

26 - 40 

41- 60 

> 60 

 

351 (63.5) 

916 (48.6) 

734 (33.5) 

104 (23.0) 

 

 

.000 

Ethnicity  

Caucasian  

Indigenous  

Asian 

Other  

 

1760 (41.0) 

84 (47.2) 

89 (39.6) 

191 (43.3) 

 

 

.293 

Education 

Less than High School Diploma 

High School Diploma  

Post-Secondary Education  

Other Education  

 

113 (64.2) 

248 (51.2) 

1749 (39.3) 

19 (45.2) 

 

 

.000 

Employment status 

Employed  

Unemployed   

Retired  

Students  

 

1255 (39.3) 

368 (60.5) 

77 (21.6) 

158 (55.1) 

 

 

.000 
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Relationship status 

Married/Cohabiting/Partnered 

Separated/Divorced 

Widowed 

Single 

Other  

 

1390 (37.5) 

192 (49.2) 

31 (36.9) 

503 (54.5) 

12 (28.6) 

 

 

.000 

Housing status  

Own Home  

Living with Family 

Renting 

Other  

 

1149 (33.8) 

295 (61.8) 

644 (54.0) 

23 (51.1) 

 

 

.000 

 

 

 

Logistic regression  

Spearman correlation analysis were run on the six significant sociodemographic variables from 

the chi-square model (gender, education level, employment status, relationship status, and housing 

status). rs values ranged from (rs = .00 to rs = .37) and did not reveal any evident collinearity among 

the independent variables. Therefore, binomial logistic regression was run to ascertain the effect 

of all six independent variables on the likelihood of participants to have MHDS. 

The model containing the six predictors was statistically significant, Χ2 (18) = 389.88, p < 0.00 

and could explain 11.60 % of the variance in the likelihood that respondents will present with 

MHDS. The model accurately classified 64% of all cases. 

 

Table 4.1.2.3: Logistic Regression Predicting Likelihood for Respondents to Present with 

Moderate to High Depression. 

Variables  B SE Wald df P-value Odds Ratio 95% CI for 

Odds Ratio 

Lower Upper 

Gender 

Male  

Female  

Gender Diverse  

   

4.554 

 

2 

 

.103 

   

.181 .099 3.388 1 .066 1.199 .988 1.455 

.573 .393 2.125 1 .145 1.774 .821 3.834 

Age (Years) 

≤25 

   

76.159 

 

3 

 

.000 

   



 
 

158 

 

26 - 40 

41 - 60 

> 60 

-.223 .142 2.479 1 .115 .800 .606 1.056 

-.790 .149 28.035 1 .000 .454 .339 .608 

-1.145 .215 28.305 1 .000 .318 .209 .485 

Education 

Less than High 

School Diploma 

High School 

Diploma  

Post-Secondary 

Education  

Other Education 

   

13.282 

 

3 

 

.004 

   

-.021 .222 .009 1 .924 .979 .634 1.512 

-.374 .201 3.446 1 .063 .688 .464 1.021 

.015 .457 .001 1 .973 1.016 .415 2.487 

Employment status 

Employed  

Unemployed   

Retired  

Students 

   

40.592 

 

3 

 

.000 

   

.557 .099 31.492 1 .000 1.746 1.437 2.121 

-.264 .176 2.255 1 .133 .768 .544 1.084 

-.156 .161 .940 1 .332 .856 .624 1.173 

Relationship status 

Married/Cohabitin

g/Partnered 

Separated/Divorced 

Widowed 

Single 

Other 

   

32.412 

 

4 

 

.000 

   

.573 .124 21.364 1 .000 1.774 1.391 2.262 

.086 .280 .094 1 .759 1.090 .630 1.885 

.268 .090 8.892 1 .003 1.307 1.096 1.559 

-1.074 .493 4.749 1 .029 .342 .130 .898 

Housing status  

Own Home  

Living with Family 

Renting 

Other 

   

30.330 

 

3 

 

.000 

   

.397 .149 7.108 1 .008 1.487 1.111 1.990 

.406 .083 23.803 1 .000 1.501 1.275 1.767 

1.085 .391 7.684 1 .006 2.959 1.374 6.371 

Constant  .069 .251 .076 1 .783 1.072   

 

Table 4.1.2.3 shows that except for gender, all other sociodemographic factors significantly 

predicted the likelihood to have MHDS in this model (age category, education level, employment 

status, relationship status, and housing status). The largest contribution was made by age, with a 

Wald statistic of 76.20. Participants who were 25 years or under were more likely to develop 

MHDS than individuals aged 41 - 60 years or above 60 years, with (OR: 2.2, 95% CI: .34-.608) 
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and (OR: 3.10, 95% CI: .21-.49), respectively, controlling for all other contributing factors in the 

model. Further analysis was run suggesting that individuals 25 years or under were 1.5 times more 

likely to report depressive symptoms than all other age categories in the same model (OR: 1.50, 

95% CI: 1.14-2.00).  

Conversely, people who identified as married, cohabiting or partnered were less likely to show 

symptoms early in the COVID-19 crisis, compared to all other categories except for “Other” who 

were 3 times less likely than married, cohabiting or partnered individuals to develop MHDS (OR: 

0.72, 95% CI: .62-.84). 

Likewise, compared to employed individuals, participants who identified as unemployed had an 

elevated risk for depressive symptoms (OR: 1.70, 95% CI: 1.44-2.12), while students and retired 

participants showed a lower, albeit not significant risk. 

Regarding housing status, respondents who reported living with family or renting their home each 

demonstrated a 1.5 times greater likelihood to show MHDS in the early days of the pandemic than 

people owning homes (OR: 1.5, 95% CI: 1.11-2.00) and (OR: 1.50, 95% CI: 1.28-1.77), 

respectively. Similarly, people who responded as “Other” were 3 times more likely to demonstrate 

MHDS than respondents who owned their home, controlling for the other sociodemographic 

variables in the model (OR: 3.00, 95% CI: 1.37-6.37). Overall, participants who owned homes 

were less likely to present with MHDS in the early days of COVID-19 (OR: .66, 95% CI: .56-.77), 

compared to the rest of the respondents. 

Finally, the reported education level accounted for less of the variance in the model (Wald statistic 

of 13.30), where participants with less than high school diploma exhibited a non-significant, 

mostly higher, likelihood of developing MHDS than the other educational categories. 

 

Discussion 

This online survey revealed the significant likelihood of depressive symptoms in the general 

population surveyed during the early days of the COVID-19 pandemic. In our large sample, more 

than 40% of participants expressed a likelihood of MHDS. By March 22, 2020, one day before 

launching the survey, Alberta recorded 259 positive COVID-19 cases [419], and two days after, 

declared the first COVID-19-related death [420]. Later, and by March 29, 2020, one day prior to 

closing the survey, the media had reported a greater than 2-fold increase in the number of cases 
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and three COVID-19-related deaths [421]. In this regard, the figures for psychological burdens, 

especially MDD symptoms, were expected to soar. This is in line with our findings, where the 

MDD prevalence demonstrated a steadily daily increase over the days of the survey. 

Our findings are consistent with previous literature. For example, in China, an online survey ran 

from January 31 to February 2, 2020, to identify the psychological burden after the COVID-19 

epidemic began [410], in which 16.5% out of 1,210 respondents reported moderate to severe 

depressive symptoms. In the two wildfire crises of California in 2003 and Fort McMurray in 2016, 

the prevalence of MDD was approximately one third (33%) among survivors; both three and 18 

months after the wildfire, respectively [408] [289]. Similarly, in a survey completed by 

quarantined individuals in Toronto during the severe acute respiratory syndrome (SARS) epidemic 

(2003), 31% of the respondents reported depressive symptoms [422]. In a survey of health care 

providers in Wuhan city, the number of frontline health care providers with depressive symptoms 

is estimated at 50.4%, with correlates including nursing profession and female gender [423]. 

Compared to the frontline physicians, first responder nurses were more likely to develop 

behavioural disengagement with less planning abilities during similar epidemics, which were 

highly associated with aggravating levels of depression [424] [425]. This may be due to stress and 

fear of contracting the infection or spreading it to their families along with the perceived stigma 

and a sense of uncertainty [423].  

While females comprised most of our survey respondents (86.9%) and showed a relatively higher 

likelihood to report likely MHDS than their male counterparts, gender did not significantly predict 

the development of depressive symptoms. This is in accord with a meta-analysis done on 90 

prevalence studies for MDD, concluding that, while developing depression could be skewed more 

towards the female gender, no significant difference based on gender was elicited, and rather it 

might be completely nullified after one-year prevalence of depression [426]. Similar results were 

obtained with the prevalent MDD after the major crisis of the Fort McMurray wildfire [408]. 

Although young adults (≤ 25 years) were underrepresented in our cohort sample, they 

demonstrated a striking vulnerability to develop depressive manifestations during the current 

pandemic. Young people are usually regarded as able to express more grief, depression, and 

anxiety during epidemic crises, especially when they are involved in the care of affected 

individuals [411]. Again, younger people were prone to self-report depressive symptoms more 

often than older individuals [427] [428]. Given the fact that almost half of people with depression 

usually do not seek medical attention [429], self-rating tools are possibly more likely to capture 
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such depressive symptoms at an earlier stage. It is quite possible that the literature-reported 

estimates may be low due to under-reporting through clinicians’ assessments [426].  

While Alberta enjoyed the lowest pre-COVID-19 unemployment rates in patients with depression 

disorder at 13.2% compared to the national Canadian rate of 30.3%, unemployment rates are still 

expected to be high in people with depression. [430]. In the same study, both higher age and being 

a female were identified as high-risk categories. This partly matches with our results, where the 

majority (86.3%) of unemployed respondents in our survey were females, however, unemployed 

people had a lower mean age compared to employed respondents at 38.7 years versus 42 years, 

respectively [430].  

In accordance with our findings, individuals with less education were more likely to demonstrate 

likely MHDS during the COVID-19 pandemic in China compared to highly educated respondents, 

respectively [410]. In contrast with our results, however, students in the same study were more 

prone to express MHDS risk during the pandemic [410]. In consideration with the fact that the 

youngest group of respondents (≥ 25y) in our study showed a high likelihood to develop likely 

MHDS, it seems that students may not be necessary belonging to this age group, however, they 

may be of older ages. 

Being lonely and lacking emotional support has significantly been associated with developing 

depression. Social isolation itself was found to be 11.5 times more likely to be accompanied with 

likely MHDS [431] [432]. In addition, marriage can act as a supportive tool, as marriage/couple 

therapy is regarded as a viable tool in achieving recovery for outpatient women with depression 

[433], in postpartum depression [434], and might reduce service utilization and related costs [435]. 

Likewise, married people were deemed to be less likely to present with MHDS in our sample 

survey compared to all other relationships. However, this finding was not supported in other 

studies undertaken during similar crises like the Fort McMurray wildfire, the SARS epidemic, and 

the study of COVID-19 in China, where no difference was elicited based on marital status [408] 

[410] [422]. 

In conclusion, the current study provides the results of an online survey used alongside a supportive 

texting service to capture data related to the major depressive disorder symptoms during the 

COVID-19 pandemic. COVID-19 has been a social stressor that has negatively impacted 

psychological health, resilience, and coping capacity, aspects that become more challenging under 

the current restrictive regulations. Results of our survey identified several sociodemographic 

factors that significantly predicted the likelihood to develop MHDS with an accuracy of 64%. 
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Further research is required to understand the long-term impacts of the pandemic on the general 

public and other vulnerable groups such as young and socially disadvantaged populations. 

Additionally, the results of the present and the related studies [253, 374, 436] indicate that, during 

global public health emergencies, innovative and cost-effective interventions such as supportive 

text messaging could be useful for collecting population data [34-36, 437-440] as well as 

addressing the psychological burden at population level.  
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4.1.3  Prevalence, Demographic, and Clinical Correlates of Likely PTSD in Subscribers of 

Text4Hope during the COVID-19 Pandemic 
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Abstract:  

Background: During the COVID-19 pandemic, people may experience increased risk of adverse 

mental health, particularly post-traumatic stress disorder (PTSD).  

Methods: A survey measured stress, anxiety, depression, and PTSD symptoms in Text4Hope 

subscribers using the Perceived Stress Scale, Generalized Anxiety Disorder 7-Item Scale, Patient 

Health Questionnaire-9, and PTSD Checklist for DSM-5 Part 3, respectively. A Chi-square test 

and multivariate logistic regression were employed.  

Results: Most respondents were 41–60 years old (49.5%), Caucasian (83.3%), with post-

secondary education (92.1%), employed (70.3%), married/cohabiting/partnered (64.9%), and 

homeowners (71.7%). Likely PTSD was reported in 46.8% of the respondents. Those who were 

afraid to contract the coronavirus had a history of depression before the pandemic, and those who 

received counselling during the pandemic exhibited a high prevalence of likely PTSD (OR (1.7 to 

2.2)). Significant lower odds of likely PTSD were observed among subscribers who received 

absolute support from family/friends.  

Conclusions: This paper presents findings on the prevalence of likely PTSD and identified 

vulnerable groups during the COVID-19 pandemic. Our results support the proposal that public 

health advice should incorporate mental health wellness campaigns aiming to reduce the 

psychological impact of pandemics. 
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1. Introduction 

Post-traumatic stress disorder (PTSD) is defined as “the development of symptoms related to 

intrusion, avoidance, negative alterations in cognitions, mood, and arousal and reactivity following 

exposure to a traumatic event” [441]. Such events may include natural disasters, a serious traffic 

accident, terrorist act, conflict, or sexual assault, among others [442]. The defining attribute of a 

traumatic incident is its ability to elicit fear, helplessness, or horror in response to the threat of 

possible injury or death [443]. Thus, a patient must have experienced  

such event(s) and presented with symptoms such as reliving the event and avoiding stimulus 

reminders (triggers) of the event for about four weeks, to be diagnosed with PTSD [441]. 

Universal population studies indicate that 28% to 90% of people in high-income countries have 

been exposed to at least one traumatic event in their course of life; the most frequent events are 

unanticipated bereavement, road traffic accidents, and physical assault [444, 445]. Despite this 

high exposure to stressors, the prevalence of PTSD ranges from 1.3% to 8.8% [446].  

PTSD can occur in people of any ethnicity, nationality, or culture, and at any age. PTSD affects 

approximately 3.5% of U.S. adults every year, and an estimated 1 in 11 people will be diagnosed 

with PTSD in their lifetime; women are twice as likely as men to have PTSD [441]. According to 

the Government of Canada, three in four Canadians are at risk of exposure to one or more events 

throughout their lifetime that may lead to PTSD [447]. The latest estimated prevalence of lifetime 

PTSD is 9.2%, while the current prevalence (past month) was estimated at 1.7%, with an expectant 

higher risk reported among Indigenous people, refugees, and the LGBTQ2S+ community [447, 

448].The outbreak of the Coronavirus Disease-19 (COVID-19), which was first identified in 

Wuhan (China) in December 2019, was declared to be a global pandemic that constitutes a public 

health emergency of international concern by the World Health Organization (WHO) in early 2020 

[449]. There were about 77.9 million documented infections and 1.79 million deaths worldwide as 

of 22 December 2020 [450, 451]. The COVID-19 pandemic presents some characteristic features 

that increase vulnerability to mental health problems including PTSD. It has been shown that 

PTSD could result from the news of unprecedented numbers of seriously ill patients, the 

uncertainty of the course of the disease, high mortality rates, and the absence of a definitive 

treatment [450, 452]. The experiences faced by severely ill COVID-19 patients in the form of 

symptoms of extreme stressors, including fear of eminent death from the threatening illness, the 

feeling of loss of control, and the pain associated with medical interventions such as endotracheal 
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intubation [453], constitute the first diagnostic criterion for PTSD [454, 455]. Pandemic-associated 

psychological trauma and related PTSD are not limited to survivors of COVID-19. Frontline 

healthcare staff and relatives who had a family member die as a result of COVID 19 may also have 

developed some form of PTSD from witnessing other traumatic events, as was reported with 

previous coronavirus epidemics, such as the Middle East respiratory syndrome (MERS) and the 

severe acute respiratory syndrome (SARS) [456, 457]. With respect to these epidemics, close to 

42% of survivors developed PTSD after a year, with similar population figures remaining above 

the cut-off up to four years post-pandemic [457]. The factors impacting PTSD are quite diverse, 

including sociodemographic factors and the pre-existing mental health conditions, among others. 

Being a female or of a relatively younger age were both perceived as a significant risk for 

developing PTSD, particularly when comorbid with depression [453]. Similarly, among the 

different ethnicity groups, minorities (non-white) people in the USA were described to be at more 

at risk to experience PTSD, with less of a likelihood to seek treatment support, either by visiting 

doctors, counsellors, or going to hospitals, compared to white people [444]. Likewise, pre-morbid 

depression and anxiety have been linked to a higher conditional risk of PTSD [444]. 

 Given this precedent, the anticipation of PTSD in the more widespread COVID-19 pandemic 

necessitates monitoring and management of this expected negative impact  [450, 452, 458]. This 

study aimed to evaluate the prevalence, demographic, and clinical correlates of likely PTSD in 

subscribers of “Text4Hope,” an intervention developed at the peak of the first wave of the 

pandemic to reduce the psychological treatment gap and mitigate anxiety and stress related to the 

COVID-19 crisis among Canadians [270]. Collateral effects of the pandemic include mental health 

impacts in terms of anxiety, fear, hopelessness, and stigmatization, which additionally may hinder 

access to medical and mental health interventions [458]. The Text4Hope program broadcasted 

daily supportive text messages to the mobile phones of Canadians who subscribed to the service, 

thereby expanding access to mental health support and offering this service even during self-

isolation and quarantine. 
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2. Materials and Methods 

2.1. Study Design and Ethics Approval 

This study comprised of a cross-sectional survey. Categorical data on sociodemographic and 

clinical variables were collected through an online survey. To enable blind review by the study 

team members, some information was masked for that process. Institutional ethics approval was 

provided for this study by the University of Alberta Health Research Ethics Board (approval 

PRO00086163). 

 

2.2. Participant Recruitment and Data Collection 

A self-administered questionnaire was administered to Text4Hope subscribers between 18 June 

and 19 August 2020, after three months of service use. Text4Hope is a mobile-based texting 

program introduced by Alberta Health Services (AHS) in partnership with other health 

organizations to provide Albertans with mental health support during the COVID-19 pandemic 

[459]. Self-subscription to the program occurred by texting “COVID19Hope” to a short code 

number to receive free daily supportive text messages over a three-month period. Messages were 

crafted on the basis of cognitive behavioral therapy (CBT) principles by AHS psychiatrists and 

mental health therapists, including the authors of the study (VA, MH). Survey questions were 

programmed into Select Survey, an online survey tool. All Text4Hope subscribers who completed 

the three-month program were invited to complete the survey, which included demographic and 

clinical questions including gender, age, ethnicity, highest level of education completed, 

employment, relationship and housing status, history of mental illness, and use of psychotropic 

medication before the pandemic. 

 

2.3. Outcomes and Measures 

The survey measured PTSD symptoms in subscribers using the PTSD Checklist for DSM-5 (PCL-

5) Part 3 [304]. PCL-5 is a psychometrically sound instrument and consists of 20 questions, and 

the respondents’ scores range from 0 to 80. The scale demonstrated good internal consistency 

(alpha = 0.96), test-retest reliability (r = 0.84), and convergent and discriminant validity [460]. 
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The survey additionally included questions related to exposure to COVID-19 pandemic news, fears 

of contracting the coronavirus infection, and whether the subscriber had a family member or friend 

test positive for coronavirus infection. Subscribers were also asked about the levels of support they 

received from family and friends, their employer, and the Government of Canada during the 

pandemic. 

No incentives were offered and completing the survey was voluntary and was not a prerequisite 

for access to Text4Hope. With 36,176 active subscribers receiving the exit survey link, a sample 

size of 1037 survey respondents was needed to estimate the prevalence of PTSD likelihood during 

the COVID-19 pandemic with a confidence level of 95% and a 3% margin of error. 

 

2.4. Statistical Analysis 

Results were analyzed using SPSS Version 20 [329]. Descriptive statistics were provided for 

demographic, clinical, and other variables based on gender analysis. Cross-tabular analyses using 

the Chi-square test explored relationships, categorical predictors, and the likelihood that 

respondents self-reported PTSD symptoms during the COVID-19 pandemic. Based on factors 

previously examined [444, 453], we were interested in examining the different factors that may 

ultimately lead to the outcome of likely PTSD. Two categories were calculated based on the PCL-

5 total score: (0–32) for not likely PTSD and (33–80) for more likely PTSD. 

Variables with a statistically significant or near significant relationship (p ≤ 0.1) to the likelihood 

of respondents to self-report PTSD (PCL-5 score of 33 or more for likely PTSD) were included in 

a logistic regression model. Correlational analysis was performed before running the regression 

analysis to exclude any strong intercorrelations (Spearman’s correlation coefficient of 0.7 to 1.0 

or −0.7 to −1.0) among predictor variables. Odds ratios (OR) and confidence intervals from the 

binary logistic regression analysis were examined to determine predictor variables for respondents 

to self-report PTSD symptoms during the COVID-19 pandemic, controlling for the other variables. 

There was no imputation for missing data and the data analyzed and reported reflect the number 

of responses for each question. 

 

3. Results 

Of 36,176 subscribers, 1079 respondents completed the exit survey giving a response rate of 3.0%. 

In all, 96 (8.9%) of subscribers identified as male, 953 (88.3%) identified as female, and 11 (1.0%) 
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identified as other gender. Tables 4.1.3.1 and Table 4.1.3.2 provide descriptive measures of 

demographic and clinical characteristics of the respondents by gender. From Table 4.1.3.1, most 

respondents were in the age group of 41–60 years (49.5%), identified as Caucasian (83.3%), had 

post-secondary education (92.1%), were employed (70.3%), were married, cohabiting, or 

partnered (64.9%), and were homeowners (71.7%). Regarding COVID-19 related variables, the 

majority reported that they listened daily to COVID-19 pandemic news updates (64.9%), watched 

daily the images of COVID-19-related deaths/sickness (34.1%), did not lose employment due to 

COVID-19 (67.0%), received absolute support from family/friends (49.9%), received absolute 

support from employers (39.3%), received absolute support from the Government of Canada 

(28.2%), and sought and received mental health counselling during the pandemic (73.7% and 

69.7%, respectively). 

 

Table 4.1.3.1: Demographic characteristics of the study population and support for respondents. 

Variables Male Female Other Overall 

N 

(%) 

N 

(%) 

N 

(%) 

N 

(%) 

Age (Years) 

≤25 10 (10.5) 65 (6.9) 1 (9.1) 76 (7.2) 

26–40 25 (26.3) 269 (28.5) 7 (63.6) 301 (28.7) 

41–60 40 (42.1) 478 (50.6) 2 (18.2) 520 (49.5) 

>60 20 (21.1) 132 (14.0) 1 (9.1) 153 (14.6) 

Ethnicity 

Caucasian 75 (78.1) 797 (84.0) 8 (72.7) 880 (83.3) 

Indigenous 5 (5.2) 24 (2.5) 0 (0.0) 29 (2.7) 

Asian 6 (6.2) 56 (5.9) 2 (18.2) 64 (6.1) 

Other 10 (10.4) 72 (7.6) 1 (9.1) 83 (7.9) 

Education 

Less than High School Diploma 5 (6.1) 12 (1.5) 0 (0.0) 17 (1.9) 

High School Diploma 5 (6.1) 40 (5.0) 1 (11.1) 46 (5.1) 

Post-Secondary Education 71 (86.6) 744 (92.7) 8 (88.9) 823 (92.1) 

Other Education 1 (1.2) 7 (0.9) 0 (0.0) 8 (0.9) 
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Employment status 

Employed 53 (64.6) 572 (71.1) 5 (55.6) 630 (70.3) 

Unemployed 12 (14.6) 96 (11.9) 2 (22.2) 110 (12.3) 

Retired 13 (15.9) 86 (10.7) 1 (11.1) 100 (11.2) 

Students 4 (4.9) 31 (3.9) 1 (11.1) 36 (4.0) 

Other 0 (0.0) 20 (2.5) 0 (0.0) 20 (2.2) 

Relationship status 

Married/Cohabiting/Partnered 46 (56.1) 530 (66.1) 4 (44.4) 580 (64.9) 

Separated/Divorced 10 (12.2) 84 (10.5) 0 (0.0) 94 (10.5) 

Widowed 0 (0.0) 21 (2.6) 1 (11.1) 22 (2.5) 

Single 24 (29.3) 161 (20.1) 4 (44.4) 189 (21.2) 

Other 2 (2.4) 6 (0.7) 0 (0.0) 8 (0.9) 

Housing status 

Own home 49 (59.8) 583 (73.2) 4 (44.4) 636 (71.7) 

Living with family 12 (14.6) 65 (8.2) 1 (11.1) 78 (8.8) 

Renting 21 (25.6) 148 (18.6) 4 (44.4) 173 (19.5) 

Listened to COVID-19 pandemic news updates 

Not at all 2 (2.3) 22 (2.4) 0 (0.0) 24 (2.4) 

Less than once a week 2 (2.3) 39 (4.3) 0 (0.0) 41 (4.0) 

About once weekly 6 (6.8) 69 (7.5) 1 (9.1) 76 (7.5) 

Every other day 20 (22.7) 192 (21.0) 3 (27.3) 215 (21.2) 

Daily 58 (65.9) 592 (64.8) 7 (63.6) 657 (64.9) 

Watched images of COVID-19-related deaths/sickness 

Not at all 16 (18.2) 160 (17.5) 1 (9.1) 177 (17.5) 

Less than once a week 11 (12.5) 162 (17.7) 3 (27.3) 176 (17.4) 

About once weekly 9 (10.2) 136 (14.9) 3 (27.3) 148 (14.6) 

Every other day 15 (17.0) 151 (16.5) 1 (9.1) 167 (16.5) 

Daily 37 (42.0) 305 (33.4) 3 (27.3) 345 (34.1) 

Lost job due to the COVID-19 pandemic 

No 59 (67.0) 616 (67.4) 4 (36.4) 679 (67.0) 

Yes 9 (10.2) 119 (13.0) 4 (36.4) 132 (13.0) 

Did not have a job before the pandemic 20 (22.7) 179 (19.6) 3 (27.3) 202 (19.9) 
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Received sufficient support from family and friends 

Yes, absolute support 49 (55.7) 450 (49.2) 6 (54.5) 505 (49.9) 

Yes, some support 22 (25.0) 284 (31.1) 3 (27.3) 309 (30.5) 

Yes, but only limited support 8 (9.1) 134 (14.7) 1 (9.1) 143 (14.1) 

Not at all 9 (10.2) 46 (5.0) 1 (9.1) 56 (5.5) 

Received sufficient support from employer 

Yes, absolute support 37 (42.0) 357 (39.2) 3 (27.3) 397 (39.3) 

Yes, some support 11 (12.5) 168 (18.4) 3 (27.3) 182 (18.0) 

Yes, but only limited support 7 (8.0) 92 (10.1) 0 (0.0) 99 (9.8) 

Not at all 5 (5.7) 69 (7.6) 1 (9.1) 75 (7.4) 

Not Applicable/Not currently employed 28 (31.8) 225 (24.7) 4 (36.4) 257 (25.4) 

Received sufficient support from the Government of Canada 

Yes, absolute support 23 (26.1) 254 (28.3) 4 (36.4) 281 (28.2) 

Yes, some support 18 (20.5) 222 (24.7) 2 (18.2) 242 (24.3) 

Yes, but only limited support 12 (13.6) 149 (16.6) 2 (18.2) 163 (16.3) 

Not at all 35 (39.8) 273 (30.4) 3 (27.3) 311 (31.2) 

Sought MH counselling during the pandemic 

No 63 (71.6) 677 (74.2) 5 (45.5) 745 (73.7) 

Yes 25 (28.4) 235 (25.8) 6 (54.5) 266 (26.3) 

Received MH counselling during the pandemic 

No 52 (59.1) 649 (70.9) 6 (69.7) 707 (69.7) 

Yes 36 (40.9) 266 (29.1) 5 (45.5) 307 (30.3) 

COVID-19: Coronavirus disease 2019; MH: Mental health. 

 

 

Table 4.1.3.2: Psychiatric history and clinical self-report-based characteristics of respondents. 

Variables 
Male Female Other Overall 

N % N % N % N % 

History of mental health diagnosis before the pandemic 

Depressive Disorder 27 (28.1) 293 (30.7) 6 (54.5) 326 (30.8) 

Bipolar Disorder 5 (5.2) 24 (2.5) 2 (18.2) 31 (2.9) 

Anxiety Disorder 31 (32.3) 294 (30.8) 6 (54.5) 331 (31.2) 
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Alcohol Abuse 1 (1.0) 7 (0.7) 1 (9.1) 9 (0.8) 

Drug Abuse 1 (1.0) 5 (0.5) 1 (9.1) 7 (0.7) 

Schizophrenia 1 (1.0) 2 (0.2) 0 (0.0) 3 (0.3) 

Personality Disorder 4 (4.2) 19 (2.0) 3 (27.3) 26 (2.5) 

No mental health diagnosis 49 (51.0) 491 (51.5) 4 (36.4) 544 (51.3) 

On psychotropic medication before the pandemic 

Antidepressants 22 (22.9) 270 (28.3) 7 (63.6) 299 (28.2) 

Antipsychotics 4 (4.2) 17 (1.8) 0 (0.0) 21 (2.0) 

Sleeping tablets 10 (10.4) 79 (8.3) 1 (9.1) 90 (8.5) 

Mood stabilizers 15 (15.6) 47 (4.9) 1 (9.1) 63 (5.9) 

Benzodiazepines 3 (3.1) 22 (2.3) 0 (0.0) 25 (2.4) 

On no psychotropic medication 56 (58.3) 565 (59.3) 4 (36.4) 625 (59.0) 

Self-isolated/self-quarantined 

No 71 (74.0) 701 (73.6) 7 (63.6) 779 (73.6) 

Yes 25 (26.0) 251 (26.4) 4 (36.4) 280 (26.4) 

Had a family member or friend contract coronavirus 

No 78 (88.6%) 844 (92.4%) 10 (90.9) 932 (92.1%) 

Yes 10 (11.4%) 69 (7.6%) 1 (9.1%) 80 (7.9%) 

Was afraid to contract the coronavirus 

No 24 (27.3) 144 (15.8) 2 (18.2) 170 (16.8) 

Yes 64 (72.7) 769 (84.2) 9 (81.8) 842 (83.2) 

Respondents had likely PTSD 

based on PCL-5 scale 
31 (41.9%) 339 (47.0%) 6 (66.7%) 376 (46.8%) 

PTSD: post-traumatic stress disorder; PCL-5: PTSD Checklist for DSM-5 (Diagnostic and Statistical Manual of 

Mental Disorders). 

 

Table 4.1.3.2 indicates that just over half of the respondents reported having no history of any 

mental health disorder (51.3%), while almost a third reported having a history of either anxiety or 

depressive disorder (31.2% and 30.8%, respectively), with the highest prevalence observed among 

other gender for the two conditions. Respondents who reported receiving antidepressant 

medications before the pandemic represented the highest proportion (28.2%), compared to 

respondents who reported use of other psychotropic medications (<10%). Again, other gender had 
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the highest rates of receiving all psychotropic medications except for mood stabilizers, where 

males reported the highest intake rate (15.6%). 

 

Self-isolation or self-quarantine was reported by around 1 in 4 respondents (26.4%), and around 1 

in 12 (7.9%) reported having a family member or friend test positive for coronavirus. More than 8 

in 10 respondents were afraid of being infected (83.2%). Finally, almost a half of the respondents 

scored positive for the likelihood of PTSD based on the PCL-5 scale (46.8%), with other gender 

reporting the highest prevalence (66.7%). 

 

3.1. Univariate Analysis 

Table 4.1.3.3 summarizes relationships between demographic and clinical antecedents and likely 

PTSD: 23 out of 28 predictor variables were significantly or near significantly related to likely 

PTSD (p ≤ 0.1). Furthermore, 2 out of the 23 variables did not proceed to the regression model as 

they showed a high correlation with other variables (‘no history of mental health diagnosis before 

the pandemic’ and ‘on no psychotropic medication before the pandemic’). 

 

Table 4.1.3.3: Chi-Square test of association between the demographic and clinical antecedents 

and likely PTSD * 

Variables PTSD Likely χ2 Square Value p-Value 

N % ** 

Gender 

Male 31 41.9 * 0.37 

Female 339 47.0 

Other 6 66.7 

Age (Years) 

≤25 33 70.2 28.02 <0.001 

26–40 121 56.5 

41–60 173 41.7 

>60 45 36.6 

Ethnicity 

Caucasian 314 46.2 7.31 0.06 
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Indigenous 17 73.9 

Asian 20 47.6 

Other 26 42.6 

Education 

Less than High School Diploma 6 54.5 8.5 0.04 

High School Diploma 28 68.3 

Post-Secondary Education 338 45.9 

Other Education 2 33.3 

Employment status 

Employed 259 45.8 24.07 <0.001 

Unemployed 62 62.6 

Retired 28 31.1 

Students 19 67.9 

Other 6 46.2 

Relationship status 

Married/Cohabiting/Partnered 222 42.6 15.41 0.004 

Separated/Divorced 41 51.9 

Widowed 7 38.9 

Single 99 59.3 

Other 4 50.0 

Housing status 

Own home 233 40.2 40.41 <0.001 

Living with family 40 70.2 

Renting 97 7.2 

Lost job due to the COVID-19 pandemic 

No 233 42.8 11.06 0.004 

Yes 55 53.4 

Did not have a job before the 

pandemic 

93 56.0 

Self-isolated/self-quarantined 

No 265 44.7 3.71 0.05 

Yes 116 52.3 
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Had a family member or friend contract coronavirus 

No 356 47.4 1.65 0.20 

Yes 25 39.1 

Was afraid to contract the coronavirus 

No 36 27.5 23.57 <0.001 

Yes 346 50.0 

Have listened to COVID-19 pandemic news updates 

Not at all 9 47.4 1.48 0.83 

Less than once a week 17 53.1 

About once weekly 33 52.4 

Every other day 75 46.0 

Daily 248 46.0 

Watched images of COVID-19-related deaths/sicknesse 

Not at all 66 47.8 2.86 0.58 

Less than once a week 69 48.3 

About once weekly 51 42.1 

Every other day 57 42.9 

Daily 139 49.5 

History of depressive disorder before the pandemic 

No 189 34.4 103.41 <0.001 

Yes 193 72.3 

History of anxiety disorder before the pandemic 

No 187 34.6 96.72 <0.001 

Yes 195 70.9 

History of bipolar disorder before the pandemic 

No 363 45.9 7.44 0.01 

Yes 19 73.1 

History of schizophrenia before the pandemic 

No 380 46.7 * 0.60 

 Yes 2 66.7 

No history of mental health diagnosis before the pandemic 

No (positive history) 253 67.3 117.39 <0.001 
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Yes (negative history) 129 29.3 

On antidepressants before the pandemic 

No 220 38.1 60.96 <0.001 

Yes 162 68.1 

On sleeping tablets before the pandemic 

No 334 45.1 9.0 0.003 

Yes 48 63.2 

On mood stabilizers before the pandemic 

No 340 44.6 23.94 <0.001 

Yes 42 79.2 

On benzodiazepines before the pandemic 

No 362 45.6 15.32 <0.001 

Yes 20 87.0 

On antipsychotics before the pandemic 

No 366 46.0 9.07 0.003 

Yes 16 80.0 

On no psychotropic medication before the pandemic 

No (on psychotropic medication) 199 65.2 66.46 <0.001 

Yes (not on psychotropic 

medication) 

183 35.8 

Received sufficient support from family and friends 

Yes, absolute support 123 29.9 108.58 <0.001 

Yes, some support 144 56.9 

Yes, but only limited support 87 74.4 

Not at all 28 80.0 

Received sufficient support from employer 

Yes, absolute support 106 34.1 39.01 <0.001 

 Yes, some support 80 54.1 

Yes, but only limited support 50 62.5 

Not at all 36 64.3 

Not currently employed 108 50.0 

Received sufficient support from the Government of Canada 
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Yes, absolute support 76 33.2 28.28 <0.001 

Yes, some support 98 50 

Yes, but only limited support 59 48 

Not at all 144 56.9 

Received counselling during the pandemic 

No 216 37.6 65.55 <0.001 

Yes 166 68.6 

*Fisher’s exact test; ** percentage of each category in each variable who had likely PTSD. 

 

3.2. Logistic Regression 

The multivariate model including all 21 variables was statistically significant; X2 (42, N = 760) = 

282.53, p < 0.001, and it correctly classified 74.6% of cases, indicating that the model could 

distinguish between respondents who did or did not exhibit likely PTSD during the COVID-19 

pandemic. The model accounted for 31.0% (Cox and Snell R 2) to 41.4% (Nagelkerke R 2) of the 

variance in the likelihood of the respondents to present with PTSD. The goodness-of-fit statistic 

of the logistic regression model was assessed using Hosmer-Lemeshow goodness-of-fit test, which 

revealed there was not enough evidence to say that the model was a poor fit (3.13, p = 0.93). 

Table 4.1.3.4 shows the results of the multivariate logistic regression analysis. In summary, the 

following groups indicated significant higher odds of experiencing PTSD: those who were afraid 

to contract the coronavirus, respondents who had a history of depression before the pandemic, and 

those who received counselling during the pandemic, with around a two times greater likelihood 

of reporting PTSD during the COVID-19 pandemic for each variable compared to respondents in 

the other categories of their respective variables (OR ranges from 1.70 to 2.20). Subscribers who 

received absolute support from family/friends had lower odds of reporting PTSD during the 

pandemic compared to those who did not. Respondents who reported receiving only limited 

support from their employer were twice as likely to achieve criteria for PTSD, compared to 

respondents who received absolute support from their employer (OR = 2.02, 95% CI: 1.06–3.83). 

In addition, Indigenous people were about four times as likely to achieve criteria for PTSD 

compared to those who identified as Caucasian (OR = 3.90; 95% CI: 1.10–13.78). Similarly, 

subscribers who reported renting had 67% higher odds of achieving the criteria for PTSD 

compared to those who owned homes (OR = 1.67; 95% CI: 1.01–2.78). 
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Table 4.1.3.4. Logistic regression predicting likelihood of respondents presenting with PTSD. 

Predictor B SE Wald df p-

Value 

Odds 

Ratio 

95% CI for Odds 

Ratio 

Lower Upper 

Age (Years) 

≤25 
  

1.939 3 0.585 
   

26–40 0.048 0.500 0.009 1 0.923 1.049 0.394 2.794 

41–60 −0.255 0.514 0.246 1 0.620 0.775 0.283 2.121 

>60 −0.288 0.605 0.227 1 0.634 0.749 0.229 2.454 

Ethnicity 

Caucasian 
  

5.847 3 0.119 
   

Indigenous 1.361 0.644 4.462 1 0.035 3.899 1.103 13.783 

Asian −0.356 0.410 0.755 1 0.385 0.700 0.314 1.564 

Other −0.228 0.362 0.397 1 0.528 0.796 0.391 1.618 

Education 

Less than High School Diploma 
  

3.958 3 0.266 
   

High School Diploma 1.469 1.076 1.863 1 0.172 4.346 0.527 35.825 

Post-Secondary Education 0.801 1.006 0.634 1 0.426 2.227 0.310 15.990 

Other Education −0.192 1.534 0.016 1 0.901 0.826 0.041 16.680 

Employment status 

Employed 
  

1.630 4 0.803 
   

Unemployed −0.067 0.375 0.032 1 0.859 0.935 0.448 1.952 

Retired −0.262 0.439 0.357 1 0.550 0.770 0.326 1.818 

Students 0.643 0.621 1.072 1 0.300 1.902 0.563 6.421 

Other 0.002 0.763 0.000 1 0.998 1.002 0.225 4.467 

Relationship status 

Married/Cohabiting/Partnered 
  

0.549 4 0.969 
   

Separated/Divorced −0.119 0.326 0.133 1 0.715 0.888 0.468 1.683 

Widowed 0.248 0.668 0.138 1 0.710 1.282 0.346 4.747 

Single 0.103 0.244 0.179 1 0.672 1.109 0.687 1.789 

Other 0.011 1.002 0.000 1 0.991 1.011 0.142 7.214 



 
 

179 

 

Housing status 

Own home 
  

4.545 2 0.103 
   

Living with family 0.602 0.440 1.871 1 0.171 1.825 0.771 4.323 

Renting 0.514 0.259 3.923 1 0.048 1.672 1.005 2.780 

Lost job due to the COVID-19 pandemic 

No 
  

3.509 2 0.173 
   

Yes 0.443 0.340 1.701 1 0.192 1.557 0.800 3.031 

Did not have a job before the 

pandemic 

0.704 0.428 2.709 1 0.100 2.021 0.874 4.673 

Self-isolated/self-quarantined 

No 

Yes 

0.070 0.209 0.112 1 0.738 1.072 0.712 1.614 

Were afraid to contract the coronavirus 

No 

Yes 

0.808 0.273 8.767 1 0.003 2.243 1.314 3.830 

Respondents had a history of depression before the pandemic 

No 

Yes 

0.797 0.279 8.155 1 0.004 2.218 1.284 3.831 

History of anxiety disorder before the pandemic 

No 

Yes 

0.471 0.246 3.653 1 0.056 1.602 0.988 2.596 

History of bipolar disorder before the pandemic 

No 

Yes 

−0.043 0.667 0.004 1 0.949 0.958 0.259 3.541 

On antidepressants before the pandemic 

No 

Yes 

0.313 0.277 1.274 1 0.259 1.367 0.794 2.355 

On sleeping tablets before the pandemic 

No 

Yes 

−0.034 0.354 0.009 1 0.924 0.967 0.483 1.934 

On benzodiazepine tablets before the pandemic 

No 

Yes 

0.555 0.857 0.421 1 0.517 1.743 0.325 9.339 
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On mood stabilizers before the pandemic 

No 

Yes 

0.812 0.479 2.873 1 0.090 2.251 0.881 5.754 

On an antipsychotic before the pandemic 

No 

Yes 

0.249 0.761 0.107 1 0.744 1.282 0.289 5.696 

Received sufficient support from family and friends 

Yes, absolute support 
  

36.395 3 0.000 
   

Yes, some support 0.873 0.209 17.463 1 0.000 2.394 1.590 3.604 

Yes, but only limited support 1.554 0.302 26.391 1 0.000 4.730 2.615 8.558 

Not at all 1.704 0.565 9.090 1 0.003 5.497 1.816 16.645 

Received sufficient support from employer 

Yes, absolute support 
  

8.094 4 0.088 
   

Yes, some support 0.412 0.260 2.515 1 0.113 1.510 0.907 2.514 

Yes, but only limited support 0.702 0.327 4.604 1 0.032 2.017 1.063 3.829 

Not at all 0.403 0.434 0.859 1 0.354 1.496 0.638 3.504 

Not currently employed −0.323 0.443 0.532 1 0.466 0.724 0.304 1.725 

Received sufficient support from the Government of Canada 

Yes, absolute support 
  

4.089 3 0.252 
   

Yes, some support 0.098 0.265 0.137 1 0.711 1.103 0.656 1.857 

Yes, but only limited support 0.044 0.298 0.022 1 0.883 1.045 0.583 1.873 

Not at all 0.453 0.257 3.125 1 0.077 1.574 0.952 2.602 

Received counselling during the pandemic 

No 

Yes 

0.550 0.212 6.760 1 0.009 1.734 1.145 2.625 

Constant −0.805 1.257 0.410 1 0.522 0.447 
  

 

 

Discussion 

The results of this study indicate that almost 50% of subscribers reported having likely PTSD. 

After adjusting for confounders, identifying as Indigenous and living in rented accommodations 

were significantly associated with likely PTSD during the COVID-19 pandemic. Further, the 
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significant correlates of increased odds of experiencing likely PTSD included fear of COVID-19, 

a history of depression, and a history of receiving counselling. Conversely, our findings suggested 

that support from family may offer protection against PTSD. A relatively high prevalence of PTSD 

is not unexpected during stressful periods, where it can rise up to 40% among survivors in the first 

year after a disaster [447]. A general population-based study conducted to determine the level of 

COVID-19-related traumatic distress in the Republic of Ireland reported that 17.67% of the 

population met diagnostic requirements for PTSD [461]. Similarly, a parallel survey conducted in 

the United Kingdom estimated a 16.79% prevalence of PTSD [462].  Our current study prevalence 

estimate of 46.8% is high compared with these surveys done in Ireland and the UK. This large 

divergence may reflect differences in the respective study populations. Text4Hope subscribers, 

though drawn from the general population, may not represent general population demographics, 

given that subscribers to Text4Hope may have already been seeking mental health care compared 

to the respondents in the UK and Ireland studies. Further, the different instruments used in 

measuring the outcome may also contribute to the observed variance; our study used the PTSD 

Checklist for DSM-5 (PCL-5) Part 3, while the European studies applied the International Trauma 

Questionnaire, a self-report measure of ICD-11 PTSD. 

The high odds of experiencing PTSD symptoms were found among respondents in this study who 

were afraid to contact the coronavirus, had a history of depression, or who received counselling, 

resonate with other studies in the literature. A case-control study in China reported that more than 

one-third of patients with a psychiatric diagnosis met diagnostic criteria for PTSD during the 

COVID-19 pandemic [463]. Similar results were reported up to four years after the SARS-CoV-1 

pandemic [464]. Likewise, a cross sectional study of PTSD symptoms among healthcare workers 

and public service providers in Norway concluded that participants who had a pre-existing 

psychiatric diagnosis, higher levels of anxiety, and depression symptoms were associated with 

more PTSD symptoms [465]. 

In our study, a significant effect of family support during COVID-19 was strongly associated with 

a smaller likelihood of PTSD symptoms. This is in accord with a similar result from previous 

research that examined probable PTSD predictors among survivors of Fort McMurray wildfire six 

months after the disaster [466], and a Norwegian study that reported emotional support to be 

weakly protective against PTSD [465]. These findings are consistent with what we understand of 

the role of support from family and friends of trauma survivors, positively influencing the form of 
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post-traumatic cognition, which is a driver of PTSD symptoms, therefore reducing the likelihood 

of PTSD [467]. 

Our findings indicate an increased likelihood of PTSD symptoms among respondents who reported 

self-isolation and/or quarantine during the COVID-19 pandemic, compared to those who did not 

(52% vs. 45%); however, this difference was not significantly related to expressed PTSD 

symptoms. This observation is not clearly consistent with the evidence for an association between 

quarantine experience during epidemics and diverse mental health disorders, including PTSD 

symptoms [468-470]. 

Based on our analysis, Indigenous ethnicity and living in rented accommodations were 

sociodemographic correlates of having likely PTSD during the pandemic. Housing challenges 

have been identified as stressors associated with PTSD in previous studies in Canada [471]. These 

challenges may have been compounded during the pandemic. A review of studies suggests that 

pandemic-related worries and stressors (e.g., worry of being infected, housing problems, social 

isolation, and lack of support) may contribute to an increased risk of PTSD [472]. That review also 

indicates a disproportionately high risk for socio-economically disadvantaged and racialized 

populations. 

In contrast with our results, other studies highlighted the effect of the female sex along with being 

married or cohabiting as potential predictors for the development of mental health symptoms 

during the current pandemic [469, 470]. This contrast could be due to the differences in the other 

variables included in the regression models between studies. 

Overall, according to a recent systematic review and meta-analysis, COVID-19 has threatened the 

mental health of nearly one-third of the general population, in relation to challenges that include 

depression, anxiety, and stress [470], which may increase likelihood for the subsequent 

development of PTSD symptoms. Our study results, coupled with data from similar studies around 

the world, highlight the need for focused mental health support for vulnerable, minority, socio-

economically disadvantaged, and racialized groups during the COVID-19 pandemic. 

Our study is not without limitations, which include the use of self-reported questionnaires, 

including the PTSD checklist to score those likely to have PTSD, rather than a formal clinician-

rated assessment. The use of well-validated and standardized scales, however, mitigates the risk 

of information bias with self-report questionnaires. Another limitation is selection bias, where our 

respondents were Text4Hope subscribers who might have opted to the service seeking mental 
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health support, and, therefore, affected the strength of the generalizability of our findings. In 

addition, this survey is unable to capture the direct effects of COVID-19 among persons with a 

confirmed diagnosis of PTSD, and this is an interesting area for future investigation. Another 

limitation is that, unlike stress, anxiety, and depression symptoms, we did not collect the baseline 

level of PTSD symptoms in our subscribers. As this study focused on uncontrolled real-world 

events (COVID-19), it was not possible to include a conventional set of controls such as those 

embodied in a control group design. We were also unable to report the changes in PTSD prevalence 

from baseline at this time point and we hoped that the six-month follow-up survey, which included 

the measurement of PTSD symptoms, would shed some light on range and severity of symptoms 

experienced between the three- and six-month time points. The variables in this study explained 

only 31%–41.4% of the variance for PTSD likelihood among subscribers. This may necessitate 

further research exploring additional potential predictors (e.g., childhood adverse experience, 

previous trauma as adults, and prior diagnosis of PTSD) that may enrich the explanatory value of 

the regression model. 

It is notable that subscribers to the Text4Hope service reported significant improvement in stress 

and anxiety levels after six weeks [473], and improvements to stress, anxiety, and depression levels 

after three months of receiving the daily supportive text messages. This indicates that the likely 

PTSD prevalence rates in subscribers were probably much higher at baseline than the level 

reported in this three-month survey. Ordinarily, a population-based random sample would have 

been ideal for this study, but the uncertainties of the pandemic precluded that approach, and 

Text4Hope subscription was ostensibly randomly subscribed to. We do acknowledge selection 

bias in the advertisement and recruitment process leading to a likely non-representative sample of 

the Albertan population. Finally, the study sample is not representative of age or gender for 

Alberta. As such, the results may not be generalizable and should be interpreted with caution. 

Given that males made up a fraction of the sample population, the differences we observed must 

be interpreted with caution. 

Notwithstanding these limitations, our study identified potential factors that increase the likelihood 

for individuals to develop PTSD symptoms during the COVID-19 pandemic. To our knowledge, 

this is the first study to evaluate likely PTSD and its correlates in Canada during this pandemic. 
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5. Conclusions 

The current findings reveal significant factors that have policy implications for the management 

of the ongoing pandemic. The data support the proposal that public health advice during pandemics 

should incorporate mental health wellness campaigns aiming to reduce the psychological impact 

of pandemics. There is increasing attention being paid to this need in the media, and our data may 

serve to provide evidence-based support for such policy development and implementation. Cost-

effective population-level interventions, such as supportive text messaging services, which are 

geographic-location independent, are free to the end user, do not require expensive data plans, and 

can reach thousands of people simultaneously [94, 216, 299, 300, 310, 369, 372, 374, 473-475], 

are useful for addressing PTSD and other psychological symptoms, such as anxiety and depression, 

during the COVID-19 pandemic. 
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Abstract  

Objectives: Psychological burdens of the COVID-19 pandemic are likely to impact sleep 

negatively. We investigate prevalence and correlates of disturbed sleep among subscribers to 

Text4Hope a daily supportive text message program launched in Alberta to support residents to 

deal with stress, anxiety, and depression. 

Methods: A survey link was sent to Text4Hope subscribers to assess demographic and clinical 

variables, including disturbed sleep, stress, anxiety, and depression using the third question on the 

Patient Health Questionnaire-9 (PHQ-9), Perceived Stress Scale, Generalised Anxiety Disorder 7-

item scale, and PHQ-9, respectively. Data were analysed using univariate and logistic regression 

analyses. 

Results: Overall, 6041 out of 32,805 Text4Hope subscribers completed the survey (18.4% 

response rate). Prevalence of disturbed sleep was 77.8%. Subscribers aged 41–60 years were twice 

as likely to present with sleep disturbance compared to individuals ≤25 years (OR 1.89, 95% CI: 

1.27–2.81). Individuals with moderate/high anxiety and stress symptoms and those with passive 

death wish/suicidal ideation had higher probability for sleep disturbance [(OR 4.05, 95% CI: 3.33–

4.93), (OR 2.42, 95% CI: 1.99–2.94), and (OR 2.39, 95% CI: 1.69–3.38)], respectively. 

Conclusion: As the pandemic continues, more Canadians are likely to develop sleep problems, an 

important consideration for planning mental health services. 
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Introduction 

The coronavirus disease (COVID-19) was first reported in China in December 2019  [200, 476, 

477].This novel disease is characterised by flu-like symptoms such as rhinitis, fever, respiratory 

problems, and even death; with more clinical features being identified as the scientific community 

gains a greater understanding of the disease  [19, 478-481]. By the beginning of 2020, the virus 

had spread from China to other parts of the world with human-to-human transmission quickly 

occurring. By 11 March 2020, the World Health Organisation (WHO) declared COVID-19 a 

pandemic [482]. As of 17 May 2020, the WHO reported 4,619,477 confirmed cases of COVID-19 

and 31,1847 COVID-19-related deaths in 216 countries, areas, and territories [483]. Canada 

reported its first case of COVID-19 on 25 January 2020; and as of 18 May 2020, there have been 

over 77,000 confirmed cases and over 5800 deaths [484]. 

In the absence of an effective treatment or vaccine, governments around the world have resorted 

to public health measures such as hand washing, social/physical distancing, lockdown, and 

quarantine to control the spread of the infection [485-487]. Although a necessity, these measures 

are associated with a number of stressors, including job loss, financial stress, social isolation, lack 

of leisure opportunities, and suspension of many elective medical procedures. Thousands of people 

have become unwell with the virus and thousands have lost family, friends, and colleagues to the 

virus. Given the stresses, there has been a rise in various mental health issues during this pandemic, 

including depression, anxiety, suicidal thoughts, and sleep disturbances during [252, 486, 488, 

489]. Disturbed sleep is associated with numerous negative consequences, including an overall 

feeling of poor quality of life [490]; cardiovascular complications [491]; increased anxiety and 

depression [492]; increased workplace injuries [493]; and death. [494]. In this study, we aimed to 

evaluate the prevalence and correlates of disturbed sleep symptoms in subscribers of the 

Text4Hope program during the COVID-19 pandemic. We hypothesised that the prevalence rates 

for disturbed sleep would be high because sleep disturbance is a common symptom associated 

with depression, anxiety, and stress which is on the rise because of COVID-19 [36]. We also 

hypothesized that several demographic and clinical variables would be correlated with disturbed 

sleep. Surveys have been used in other jurisdictions China [495]  and Italy [496]  during this 

COVID-19 pandemic to examine the quality of sleep at the population level. As far as we are 

aware, this is the first study to examine sleep disturbances as well as their demographic and clinical 

correlates of the COVID-19 pandemic amongst Canadians. 
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Methods 

Design 

This was a cross-sectional study examining Text4Hope baseline survey data that were collected 

one-week after the program (Text4Hope) launched (23 March to 30 March 2020). Text4Hope is a 

text-messaging program aimed at providing Albertans with support during the early days of the 

COVID-19 pandemic, in Canada. An advertisement about Text4Hope was provided by Alberta 

Health Services (AHS) on its official website, and the program was open to public subscription, 

without any restrictions. Individuals self-subscribed to the program by texting ‘COVID19HOPE’ 

to a short-code number. Once subscribed, individuals receive one daily text message, at the same 

time each day, for 12 weeks. Text messages are aligned with a cognitive behavioural framework. 

The content was written by mental health therapists and study authors (MH, VA), who are 

practicing psychologists and psychiatrists, respectively. 

The baseline survey was administered via Select Survey, an online survey program, by AHS. All 

Text4Hope subscribers were invited to complete the survey. Individuals were asked demographic 

questions about their gender, age, ethnicity, highest level of education completed, current 

employment status, current relationship status, and current housing status. 

Respondents were asked to complete a number of standardised questionnaires, including the 

Patient Health Questionnaire-9 (PHQ-9) [303] (for likely major depressive disorder (MDD); PHQ-

9 ≥ 10) to assess depression. One of the questions on the PHQ-9, ‘Trouble falling or staying asleep, 

or sleeping too much,’ was used to screen sleep disturbance during the pandemic and represented 

the primary outcome. Results from the other scales, including the Perceived Stress Scale (PSS) 

[302] (for moderate to high stress; PSS ≥ 14), and the Generalised Anxiety Disorder 7-item (GAD-

7) scale [301] (for likely generalised anxiety disorder (GAD); GAD-7 ≥ 10), were used to assess 

stress and anxiety, respectively. The study was approved by the University of Alberta Human 

Research Ethics Board (Pro00086163) and the survey took around 10 minutes to complete. 

Consent was implied if the participants completed the survey and submitted their responses. 

Because the population of Alberta is approximately 4.3 million people, the sample size needed to 

estimate prevalence rates with a confidence level of 99% and a 2% margin of error was 4200 

individuals. Based on a similar study [94], the expected response rate was 20%. 
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Data analysis 

Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 26 [418]. 

Descriptive statistics of the demographic and clinical characteristics are described in frequencies 

and percentages. The main outcome in the current study is the PHQ-9 question related to sleep. 

This item is coded based on four responses (not at all (0), several days (1), more than half the days 

(2), and nearly every day (3)) that for the purposes of analysis, it was collapsed into two categories 

(PHQ-9 ≥ 1) and (PHQ-9 < 1), which reflected endorsing disturbed sleep in the previous two weeks 

vs. no disturbed sleep in the preceding two weeks. Univariate analyses with chi-square test were 

used to ascertain the relationship of sociodemographic and clinical variables to the dependent 

variable (presence of sleep disturbance). 

Variables with a statistically significant relationship with the dependent variable on univariate 

analysis (p ≤ 0.05, two-tailed), or a trend towards significant relationship significance 

(0.05 ≥ p ≤ 0.1) were entered into a logistic regression model. Correlational analyses were 

conducted prior to the regression analysis to avoid the high inter-correlations among the predictor 

variables. Results from the binary logistic regression analysis were reported as odds ratios (OR) 

and confidence intervals (CI). We presented results in frequencies and percentages, and a two-

tailed significance value of p ≤ 0.05 or less was deemed statistically significant. Grossly 

incomplete responses were excluded from the analysis, and pairwise deletion analysis was run for 

the rest of the missing responses with no imputation. 

 

Results 

Overall, 6041 individuals completed the baseline questionnaire out of 32,805 individuals who 

subscribed to Text4Hope in the first week of the program, yielding an 18.4% response rate. In the 

first week of the survey, the likelihood to experience sleep disturbance symptoms (trouble falling 

or staying asleep or sleeping too much) was 77.8%. Descriptive statistical analysis of the 

sociodemographic and clinical data was performed by gender (male, female, other) groupings 

summarized in Table 4.1.4.1. The majority of respondents identified as female (86.6%), identified 

as Caucasian (82.3%), had post-secondary education (85.6%), were employed (72.2%), were 

married, cohabiting, or partnered (71.6%), and owned a home (66.6%), with 43.2% of respondents 

in the middle-age category (i.e., 41–60 years old). Moderate to severe stress and anxiety were 
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endorsed by 84.9% and 46.7% of the total respondents, respectively. Approximately one-fifth of 

participants had self-isolated or quarantined (19.2%) and 14.4% reported passive suicidal ideation. 

 

Table 4.1.4.1: Gender distribution of demographic and clinical characteristics of respondents. 

Variables Male N (%) Female N (%) Other 

gender N (%) 

Overall N (%) 

Age (years)         

 ≤25 74 (10.3) 550 (10.8) 15 (30.6) 639 (10.9) 

 26–40 247 (34.3) 1905 (37.4) 21 (42.9) 2173 (37.1) 

 41–60 308 (42.8) 2213 (43.5) 11 (22.4) 2532 (43.2) 

 >60 91 (12.6) 423 (8.3) 2 (4.1) 516 (8.8) 

Ethnicity         

 Caucasian 560 (75.8) 4307 (83.5) 37 (61.7) 4904 (82.3) 

 Indigenous 20 (2.7) 180 (3.5) 4 (6.7) 204 (3.4) 

 Asian 73 (9.9) 226 (4.4) 1 (1.7) 73 (5.0) 

 Other 86 (11.6) 448 (8.7) 18 (30.0) 86 (1.4) 

Education         

 Less than high school diploma 43 (5.8) 166 (3.2) 8 (13.1) 217 (3.6) 

 High school diploma 93 (12.6) 483 (9.3) 6 (9.8) 582 (9.6) 

 Post-secondary education 598 (81.0) 4476 (86.5) 41 (67.2) 5115 (85.6) 

 Other education 4 (0.5) 49 (0.9) 6 (9.8) 59 (1.0) 

Employment status         

 Employed 509 (73.2) 3188 (72.2) 24 (57.1) 3721 (72.2) 

 Unemployed 89 (12.8) 618 (14.0) 9 (21.4) 716 (13.3) 

 Retired 59 (8.5) 336 (7.6) 1 (2.4) 396 (7.7) 

 Students 38 (5.5) 275 (6.2) 8 (19.0) 321 (6.2) 

Relationship status         

 Married/cohabiting/partnered 521 (70.7) 3728 (72.1) 28 (45.9) 4277 (71.6) 

 Separated/divorced 37 (5.0) 400 (7.7) 1 (1.6) 438 (7.3) 

 Widowed 6 (0.8) 85 (1.6) 0 (0.0) 91 (1.5) 

 Single 167 (22.7) 916 (17.7) 21 (34.4) 1104 (18.5) 

 Other 6 (0.8) 45 (0.9) 11 (18.0) 62 (1.0) 
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Housing status         

 Own home 457 (63.6) 3427 (67.3) 23 (37.7) 3907 (66.6) 

 Living with family 74 (10.3) 460 (9.0) 13 (21.3) 547 (9.3) 

 Renting 184 (25.6) 1115 (22.6) 20 (32.8) 1354 (23.1) 

Other         

Self-isolated/quarantined 118 (16.5) 996 (19.6) 12 (20.7) 1126 (19.2) 

Trouble falling or staying asleep, or 

sleeping too much in the last 2 

weeks 

444 (72.7) 3518 (78.3) 43 (89.6) 4005 (77.8) 

Have had passive death wish or 

thoughts of self-harm in the last 2 

weeks 

103 (16.9) 622 (13.9) 17 (35.4) 742 (14.4) 

Respondents reported 

moderate/high stress 

521 (79.2) 4115 (81.6) 47 (90.5) 4683 (84.9) 

Respondents reported significant 

GAD symptoms 

243 (40.9) 2087 (47.3) 30 (62.5) 2360 (46.7) 

Respondents reported 

moderate/severe depression 

symptoms 

228 (37.3) 1874 (41.8) 27 (56.2) 2129 (41.4) 

 

Univariate analysis 

A univariate analysis using chi-square indicated that all variables (except education level) were 

significantly associated with the outcome variable (see Table 4.1.4.2). Respondents who identified 

as gender diverse, were aged 25 years or less, identified as Indigenous, had less than high school 

education, were unemployed, single, and renting their home, appeared to have the highest 

likelihood of presenting disturbed sleep symptoms and thoughts of self-harm compared to 

individuals with other characteristics within the same demographic groups. Similarly, respondents 

who had to self-isolate or quarantine; those who experienced moderate to severe symptoms of 

either stress, depression, or anxiety; those worried about dirt, germs, and viruses and those who 

washed their hands repeatedly or in a special way due to fears of contamination with dirt, germ, 

and viruses both before and during the current pandemic; and those who had passive death wish 
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or thoughts of self-harm, all seemed to experience more disturbed sleep symptoms, compared to 

other respondents in their respective groups. 

 

Table 4.1.4.2. Chi-squared test of association between demographic and clinical characteristics 

and isolation status and likelihood of experiencing disturbed sleep in the preceding 2 weeks. 

Variables Have had 

disturbed 

sleep in the 

preceding 2 

weeks N (%) 

Have not had 

disturbed sleep 

in the preceding 

2 weeks N (%) 

Chi-

square 

p-

Value 

Gender 

 Male 444 (72.7) 167 (27.3) 13.9 <0.001 

 Female 3518 (78.3) 973 (21.7)     

 Gender diverse 43 (89.6) 5 (10.4)     

Age (years) 

 ≤25 460 (83.0) 94 (17.0) 49.74 <0.001 

 26–40 1512 (80.2) 373 (19.8)     

 41–60 1690 (77.1) 502 (22.9)     

 >60 301 (66.4) 152 (33.6)     

Ethnicity 

 Caucasian 3352 (78.1) 942 (21.9) 6.55 0.09 

 Indigenous 147 (82.6) 31 (17.4)     

 Asian 165 (73.3) 60 (26.7)     

 Other 335 (75.5) 109 (24.5)     

Education 

 Less than high school diploma 144 (81.8) 32 (18.2) 2.51 0.47 

 High school diploma 385 (79.2) 101 (20.8)     

 Post-secondary education 3447 (77.5) 1001 (22.5)     

 Other education 32 (76.2) 10 (23.8)     

Employment status 

 Employed 2450 (76.7) 743 (23.3) 46.38 <0.001 
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 Unemployed 512 (84.2) 96 (15.8)     

 Retired 239 (66.9) 11 (33.1)     

 Students 241 (84.0) 46 (16.0)     

Relationship status 

 Married/cohabiting/partnered 2844 (76.6) 870 (23.4) 22.54 <0.001 

 Separated/divorced 314 (80.5) 76 (19.5)     

 Widowed 58 (69.0) 26 (31.0)     

 Single 762 (82.6) 161 (17.4)     

 Other 29 (69.0) 13 (31.0)     

Housing status 

 Own home 2557 (75.2) 844 (24.8) 38.6 <0.001 

 Living with family 392 (82.2) 85 (17.8)     

 Renting 992 (83.2) 201 (16.8)     

 Other 36 (80.0) 9 (20.0)     

Have had to self-isolate or quarantine 

 Yes 810 (81.7) 181 (18.3) 11.08 <0.001 

 No 3196 (76.8) 963 (23.2) 363.28 <0.001 

Respondents reported moderate/high stress  

 Yes 3600 (82.5) 764 (17.5) 363.28 <0.001 

 No 404 (51.7) 377 (48.3)     

Respondents reported moderate/severe depression 

 Yes 2049 (96.2) 81 (3.8) 711.6 <0.001 

 No 1962 (64.8) 1064 (35.2)     

Respondents reported significant GAD 

symptoms 

        

 Yes 2158 (91.4) 202 (8.6) 470.75 <0.001 

 No 1784 (66.1) 916 (33.9)     

Worried about dirt, germs, and viruses 

 Only since COVID-19 pandemic 2427 (78.1) 681 (21.9) 33.89 <0.001 

 Before and during COVID-19 pandemic 1049 (81.4) 240 (18.6)     
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 Never 529 (70.3) 223 (29.7)     

Wash hands repeatedly or in a special way due to fears of contamination with dirt, germs, and viruses 

 Only since COVID-19 pandemic 2149 (77.6) 620 (22.4) 14.48 <0.001 

 Before and during COVID-19 pandemic 1358 (80.0) 339 (20.0)     

 Never 494 (72.9) 184 (27.1)     

Have had passive death wish or thoughts of self-harm in the last 2 weeks 

 Yes 693 (93.4) 49 (6.6) 122.27 <0.001 

 No 3319 (75.2) 1097 (24.8)     

 

Logistic regression 

Correlational diagnostics were performed before logistic regression 

Analysis to ensure that very strong correlations (Spearman’s correlation coefficient of 0.7 to 1.0 

or −0.7 to −1.0) among predictor variables were avoided. Consequently, MDD symptoms which 

was highly correlated with anxiety symptoms (Spearman’s correlation coefficient of 0.76) was 

dropped from the regression model. PHQ-9 was used to assess the presence or absence of disturbed 

sleep and MDD symptoms and as such highly correlated, thus providing further justification to 

drop MDD symptoms from the model. Therefore, a logistic regression was completed to ascertain 

the effect of the independent variables, excluding MDD symptoms on the likelihood of participants 

endorsing sleep disturbance. The regression model was statistically significant (Χ2 (29) = 

622.72, p < 0.001) and could explain 21.1% of the variance in sleep disturbance. The model 

showed an accuracy of 78.2% of all the cases. Table 4.1.4.3 shows that the largest contribution 

was made by the ‘significant anxiety symptoms’ variable, with a Wald of 195.4, where 

experiencing anxiety symptoms was associated with a higher likelihood to develop sleep 

disturbance among respondents (OR 4.05, 95% CI: 3.33–4.93). Among demographic factors, 

individuals 41–60 years of age were almost two times more at risk to develop sleep disturbance 

symptoms during the COVID-19 pandemic, compared to individuals 25 years or less (OR 1.89, 

95% CI: 1.27–2.81). For the rest of the independent variables, individuals who expressed moderate 

to high stress symptoms and those who showed passive death wishes or thoughts of self-harm were 

significantly more affected, with a two-fold risk of experiencing sleep disturbance (OR 2.42, 95% 
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CI: 1.99–2.94) (OR 2.39, 95% CI: 1.69–3.38), compared to the individuals who lack these 

symptoms in their respective groups. 

 

Table 4.1.4.3. Logistic regression predicting likelihood of disturbed sleep. 

Variables B SE Wald df p-

Value 

Odds 

Ratio 

95% CI for OR 

Lower Upper 

Gender 

 Male     4.826 2.0 0.09       

 Female 0.164 0.116 2.008 1.0 0.15 1.178 0.939 1.478 

 Gender diverse 1.418 0.768 3.415 1.0 0.07 4.131 0.918 18.595 

Age (Years) 

 ≤25     16.49 3.0 0.00       

 26–40 0.337 0.193 3.045 1.0 0.08 1.401 0.959 2.046 

 41–60 0.635 0.202 9.871 1.0 0.00 1.887 1.270 2.805 

 >60 0.320 0.259 1.531 1.0 0.22 1.377 0.830 2.286 

Ethnicity 

 Caucasian     7.138 3.0 0.07       

 Indigenous 0.224 0.247 0.828 1.0 0.36 1.252 0.772 2.029 

 Asian −0.325 0.192 2.884 1.0 0.09 0.722 0.496 1.051 

 Other −0.270 0.143 3.547 1.0 0.06 0.764 0.577 1.011 

Employment status                 

 Employed     3.853 3.0 0.28       

 Unemployed 0.104 0.139 0.560 1.0 0.45 1.110 0.845 1.457 

 Retired 0.052 0.183 0.079 1.0 0.78 1.053 0.735 1.508 

 Students 0.436 0.227 3.688 1.0 0.06 1.547 0.991 2.415 

Relationship status 

Married/cohabiting/partnered     5.225 4.0 0.27       

 Separated/divorced 0.205 0.162 1.605 1.0 0.21 1.228 0.894 1.686 

 Widowed −0.307 0.299 1.055 1.0 0.30 0.735 0.409 1.322 

 Single 0.192 0.120 2.558 1.0 0.11 1.212 0.958 1.534 

 Other 0.246 0.482 0.260 1.0 0.61 1.278 0.497 3.288 
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Housing status 

 Own home     3.637 3.0 0.30       

 Living with family −0.033 0.199 0.028 1.0 0.87 0.967 0.654 1.430 

 Renting 0.188 0.113 2.732 1.0 0.10 1.206 0.966 1.507 

 Other −0.233 0.486 0.231 1.0 0.63 0.792 0.306 2.052 

 Self-isolation / quarantine 0.214 0.110 3.808 1.0 0.05 1.239 0.999 1.535 

Hand washing 

 Only since COVID-19 

pandemic 

    1.447 2.0 0.49       

 Before and during 

COVID-19 pandemic 

0.081 0.099 0.661 1.0 0.42 1.084 0.892 1.317 

 Never −0.080 0.128 0.397 1.0 0.53 0.923 0.719 1.185 

Dirt and Germs 

 Only since COVID-19 

pandemic 

    4.478 2.0 0.11       

 Before and during 

COVID-19 pandemic 

0.076 0.110 0.485 1.0 0.49 1.079 0.870 1.338 

 Never −0.212 0.119 3.180 1.0 0.08 0.809 0.640 1.021 

 

Significant anxiety 

symptoms 

1.400 0.100 195.430 1.0 0.00 4.054 3.332 4.933 

Moderate / high stress 0.882 0.100 78.555 1.0 0.00 2.416 1.988 2.937 

Passive death wishes or 

thoughts of self-harm 

0.870 0.177 24.199 1.0 0.00 2.387 1.688 3.376 

Constant −0.735 0.243 9.140 1.0 0.00 0.480     

 

Discussion 

In this cross-sectional study, we looked at the demographic and clinical correlates of disturbed 

sleep among 6041 Canadians. In our study, the prevalence of disturbed sleep was 77.8%, two to 

six times higher than prevalence rates of sleep disturbances for the general Canadian population 

[497-499]. Thus, although this study did not incorporate baseline levels of sleep disturbance prior 

to the pandemic and does not provide definitive evidence of a causative link between the pandemic 
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and sleep disturbance, it can be inferred that the disturbance reported is likely related to the 

pandemic or its consequences. The rate of sleep disturbance in our study is higher than a prevalence 

of 18.0% of disturbed sleep reported for a study conducted in China during the pandemic [495] A 

similar study conducted in Italy, [496] also showed disturbed sleep patterns during the COVID-19 

pandemic among respondents, with a prevalence of 11.9%. A possible explanation for the higher 

prevalence of sleep disturbance in our study compared to the Chinese and Italian studies may be 

in differences in the criteria for defining sleep disturbance. Whilst we used the score of one or 

greater on the third question on the PHQ-9 scale to define disturbed sleep, the Chinese study used 

the Pittsburgh Sleep Quality Index [500] and the Italian study used an Italian version of the 

Pittsburgh Sleep Quality Index to assess sleep quality over the past two weeks [501]. The high 

rates of sleep disturbance in our study may also reflect a selection bias, as people who are 

struggling with mental health and stress may be more likely to subscribe to Text4Hope, and thus 

show a higher level of sleep disturbance than would a random sample of the population. Individuals 

who identified as women were slightly more affected than those who identified as men. This 

finding is similar to reports from other studies [497, 502, 503]. All gender groups experienced 

significantly disturbed sleep in the preceding two weeks. The ‘other gender’ category represented 

most of the respondents who expressed trouble falling or staying asleep or sleeping too much in 

the last two weeks preceding the survey at 89.6%. It is not very clear why the other gender group 

were more affected. Similar studies in other countries, such as the Italy and China studies 

mentioned above, did not have a separate ‘other gender’ group; analysis was limited to male and 

female sexes. 

Our study showed that, when controlling for all other variables in the logistic regression model, 

the only demographic factor that had a significant association with disturbed sleep was age. 

Individuals who belong to the 41–60-year age group were almost two times more at risk to develop 

sleep disturbance symptoms during the COVID-19 pandemic, compared to individuals of 25 years 

or less (OR 1.89, 95% CI: 1.27–2.81). It is not clear why this particular age range was more 

affected and this seems ironic, given that a previous study during the pandemic suggested that 

younger age population (≤25 years) had higher prevalence of stress, anxiety, and depression during 

the pandemic compared to the older population [36] and would be expected to have higher 

proportion of disturbed sleep. The higher burden of mental disorders noted in that study was 

consistent with a study by Viana and Andrade (2012) which estimated prevalence, age-of-onset, 

https://www.tandfonline.com/doi/full/10.1080/13651501.2021.1881127
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gender distribution, and identified correlates of lifetime psychiatric disorders in the São Paulo 

Metropolitan Area and reported that younger ages were significant predictors for all mental 

disorder classes [504]. A possible explanation for the high prevalence of disturbed sleep symptoms 

in the middle-age group is the higher secreted levels of cortisol stress hormone that may induce 

stress, anxiety, and depression symptoms which include disturbed sleep [505]. 

In a previous Canadian study on a general population sample [498], sleep difficulties seem to 

worsen with older age. However, a second study [499] showed the prevalence of sleep difficulties 

to be highest in the 41–60 year age group, in accord with our results. 

Our study showed that respondents’ ethnicity and level of education were not significantly 

associated with disturbed sleep in the preceding two weeks. Individuals who expressed moderate 

to high stress symptoms and those who exhibited passive death wishes or thoughts of self-harm 

could significantly predict the dependent variable, as those individuals had over twice the risk of 

experiencing trouble falling or staying asleep or sleeping too much in the preceding two weeks 

(OR 2.42, 95% CI: 1.99–2.94) (OR 2.39, 95% CI: 1.69–3.38), compared to the individuals who 

lack these symptoms in their respective groups. The association between high stress and poor sleep 

has been reported by other authors (Carrillo-Gonzalez et al. 2019; Park et al. 2019; Bishop 

et al. 2020) [506-508]. Our results show a similar pattern. 

 

Strengths and limitations 

This study had a large sample size and was the first study to investigate sleep disturbances in 

Canada during the COVID-19 pandemic. The response rate in our study of 18.4% was slightly 

lower than the response rate of 21.7% reported in a similar survey [94]. However, our sample size 

was greater than the sample size of 3693 needed to estimate the prevalence rates for disturbed 

sleep in our overall sample of 32,805 subscribers or the 4200-sample size needed to estimate the 

prevalence rates for sleep disturbance in the entire Alberta population with a confidence interval 

of 99% and a 2% margin of error. Notwithstanding the large sample size, our study is limited by a 

potential selection bias. First, our study is not representative of the population in Alberta either by 

age or gender [509] and so our findings may not be generalized to the entire population. Second, 

the high rates of sleep disturbance in our study could be because people who are struggling with 

mental health and stress may be more likely to subscribe to Text4Hope, and thus show a higher 

level of sleep disturbance than would a random sample of the population. 

https://www.tandfonline.com/doi/full/10.1080/13651501.2021.1881127
https://www.tandfonline.com/doi/full/10.1080/13651501.2021.1881127
https://www.tandfonline.com/doi/full/10.1080/13651501.2021.1881127
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Because of the cross-sectional nature of the study, it is difficult to draw a causal relationship 

between the variables and disturbed sleep. Also, as this was a cross sectional study, we did not 

have baseline values to compare our results with. Additionally, the study did not elaborate upon 

subscribers’ pre-existing mental disorders which would have helped to establish epidemiological 

incidence, rather than the prevalence of such conditions. Also, although we included data on the 

ethnicity of subscribers, we did not gather information on their cultural identity. We also did not 

collect information on the COVID-19-related death rates in Alberta given we did not have a 

comparison group. Both the cultural identity of subscribers and the relative COVID-19-related 

death rates could potentially influence disturbed sleep among subscribers. Finally, we relied on 

self-rated scales to assess sleep disturbance, stress, anxiety, and depression symptomatology. 

While such scales are perceived valid tools for the assessment of symptom severity  [303], they 

may potentially overestimate the levels of these conditions when compared to the structured 

method of clinical interviews using the Diagnostic and Statistical Manual of Mental Disorders 5th 

Edition (DSM-5) for diagnosis [510]. 

 

Conclusion and clinical implications 

Our study shows an increase in disturbed sleep during the COVID-19 pandemic. We also found 

that individuals with moderate/high anxiety and stress symptoms had higher likelihood to develop 

sleep disturbance, compared to individuals lacking these symptoms. Given that the pandemic and 

lockdown are still ongoing, with some scientists predicting a possible second wave of the pandemic 

[511, 512], there is a need for more resources to be put in place for people with sleep disturbances 

and other difficulties during this pandemic. For instance, increasing access to cognitive behavioral 

therapy for insomnia [513, 514]  is known to improve sleep problems. Some of this can be 

delivered via telemedicine [515], although, given the very high prevalence rates for disturbed sleep 

amongst the populations, not enough human resources may be available to address this issue 

speedily at the population level. Furthermore, with the finding that high and moderate stress, 

anxiety, and depression predict disturbed sleep, it may be more useful to address the burden of 

stress, anxiety, and depression that exist at the population level as a way of improving the sleep of 

individuals. Innovative and cost-effective interventions, such as supportive text messaging, which 

are geographic location independent, free to the end user and do not require expensive data plans, 

and can reach thousands of people simultaneously, may be useful in mitigating stress, anxiety, and 
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depression during pandemics, thereby improving sleep [248, 318, 372, 516-518].  Supportive text 

messages are associated with positive outcomes, including reduction of depressive and anxiety 

symptoms and achieve high user satisfaction amongst subscribers in previous research. For 

example, in randomized controlled trials, patients with depression who received daily supportive 

text messages showed symptom reduction on standardized self-report compared to a similar patient 

group not receiving messages (with large effect sizes: Cohen’s d = 0.85, Cohen’s d = 0.67) [217, 

318]. In two user satisfaction surveys, over 80% of subscribers reported that a supportive text 

messaging program improved their mental health [94, 299]. Subscribers reported text messages 

made them feel more hopeful about managing issues (82%), in charge of managing depression and 

anxiety (77%), connected to a support system (75%), and improved their overall mental wellbeing 

(83%) [94]. 
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Abstract 

Background: Suicidal ideation can be triggered or exacerbated by psychosocial stressors 

including natural disasters and pandemics. 

Aims: This study investigated prevalence rates and demographic and clinical correlates of self-

reported passive death wishes and thoughts of self-harm among Canadians subscribing to 

Text4Hope; a daily supportive text message program. 

Methods: A survey link was sent out to Text4Hope subscribers. Demographic information was 

captured and clinical data collected using the Perceived Stress Scale (PSS), Generalized Anxiety 

Disorder-7-item (GAD-7) scale, and Patient Health Questionnaire-9 (PHQ-9). Data were analysed 

with descriptive analysis, the chi-square test, and logistic regression. 

Results: Responders showed an increase in prevalence rates for passive death wish and thoughts 

of self-harm compared to baseline Canadian statistics on suicidality. Responders aged ⩽25years, 

Indigenous, had less than high school education, unemployed, single, living with family, with 

increased anxiety, disordered sleep, and recent concerns about germs and contamination were at 

greatest risk. 

Conclusions: Our results indicate that suicidal thoughts may have increased in the general 

population as a result of COVID-19 and signals an urgent need for public education on appropriate 

health seeking methods and increased access to mental and social support especially during the 

COVID-19 pandemic and its immediate aftermath. 
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Introduction 

Passive death wish, described as a desire to die during one’s sleep or being killed by an accident, 

is a general wish not to be alive, typically due to overall dissatisfaction with one’s existence or 

quality of life [519, 520]. Self-harm describes a wide range of behaviors and intentions including 

attempted hanging, self-poisoning, and superficial cutting [519] in efforts to self-inflict physical 

pain or near-death experiences most often during periods of extreme emotional distress [521]. 

About 11.8% of the Canadian population reported having passive death wishes in their lifetime 

and about 2.5% reported thoughts of suicide in the past year. A further 4.0% admitted to having 

suicide plans with about 3.1% attempting suicide in their lifetime [521]. Suicide is a primary 

psychiatric emergency, often related to a mental health disorder, usually depression, which may 

be prevented through adequate pharmacological and appropriate psychosocial interventions [522]. 

In Canada, about 11 people die by suicide each day, resulting in approximately 4000 deaths by 

suicide per year. Suicide is the second leading cause of death amongst 15−34year old and the cause 

of one third deaths in those aged 45−59 years. General estimates indicate approximately 20−25 

attempts result in 1 completed suicide [521]. Suicide rates in men are 3−4 times higher than for 

women, however, women attempt suicide or report having suicidal thoughts three times as often 

as men [521]. A history of previous suicide attempts is a strong predictor of suicide across all age 

groups and all psychiatric diagnoses [523]. Other common risk factors include: deliberate self-

harm practices, family history of suicide, presence of psychiatric disorders, substance use 

disorders, medical illnesses, and psychosocial factors (such as stress, hopelessness, 

unemployment, and marital status) [524, 525]. Passive death wish and recurrent thoughts of self-

harm are associated with psychiatric disorders, such as depression, and are important risk factors 

for the eventual completion of suicide [520, 525, 526]. In December 2019, there was an 

unprecedented outbreak of a pneumonia of unknown etiology in Wuhan City, Hubei province in 

China. A novel coronavirus was identified as the causative agent, a beta coronavirus named SARS-

CoV-2, which mainly affects the lower respiratory tract and manifests as pneumonia in humans 

[527]; this virus was subsequently termed COVID-19 by the World Health Organization (WHO). 

Despite rigorous global containment and quarantine efforts, the incidence of COVID-19 rose 

steadily, with about 6.6 million confirmed cases and over 400,000 deaths at the time of writing 

[519]. In response to this global outbreak, on 11 March 2020, the WHO declared COVID-19 a 
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public health emergency and a pandemic [21]. In response, Canada implemented a ban on all non-

essential travel and events and a closure of all non-essential services including schools and 

businesses across the country. People were instructed to self-isolate at home and social gatherings 

(including places of worship, gyms, parks, and restaurants) were under lockdown. This near-total 

social shut-down was unprecedented in living memory for Canadians, resulting in an abrupt 

change in lifestyle and routine for many, and disrupting social contact between many families and 

loved ones. With these changes, many suffered protracted loss of emotional support and social 

contact and in turn, individuals reported extreme isolation and feelings of helplessness and fear of 

contracting the virus [528]. Media outlets and news sources were filled with news of rapidly rising 

COVID-19 related deaths and there was a corresponding increase in individuals reaching out for 

mental health and addiction support to cope with these feelings [520, 521, 529]. Several authors 

have indicated a concern for possible increases in suicide attempts as a response to the pandemic 

[528, 530-532]. 

 

In Alberta, the Text4Hope program was launched to provide free daily supportive text messages 

for those seeking mental health support during the COVID-19 pandemic [517]. Albertans were 

encouraged to enroll in the program and subscribers were invited to complete a series of self-report 

screening questionnaires aimed at identifying existing psychiatric distress and overall general 

mental health concerns. Previous studies have reported associations between various psychosocial 

stressors and increased anxiety and depressive symptoms, including passive death wishes and 

thoughts of self-harm. However, these associations were multifactorial in nature and were 

dependent on the presence and nature of an underlying psychiatric disorder, available 

psychological and social support, and premorbid personality [523, 528, 533, 534]. This study 

investigated demographic and clinical correlates of passive death wishes and thoughts of self-harm 

as reported by a general population of Canadians invited to subscribe to the free Text4Hope 

psychological support program during the COVID-19 pandemic. 

 

Materials and method 



 
 

205 

 

This study was a cross-sectional online baseline survey aimed to collect demographics, clinical 

scores, and data related to death wish and thoughts of self-harm retrieved from the Patient Health 

Questionnaire-9 (PHQ-9) [303]. 

The study had prior ethics approval from the University of Alberta Health Research Ethics Board 

(Pro00086163) and participant consent was implied by completing the online survey 

 

Study participants and data collection 

Data were collected through an online questionnaire, administered for seven consecutive days, as 

part of a wide-scale baseline survey used at the launch of the Text4Hope program in Alberta. The 

data were collected from 4 p.m. on 23 March 2020 to 4 p.m. on 30 March 2020. 

Text4Hope is a mobile-based program generated by Alberta Health Services (AHS), with the 

support of other health organizations, during the COVID-19 pandemic [415, 517]. Clients 

subscribed to the program by texting “COVID19Hope” to a short code number to receive daily 

free-subscription supportive text messages over a three-month duration. Messages were designed 

and reviewed by AHS psychiatrists and mental health therapists, including authors of the study, in 

alignment with the concepts of cognitive behavioral therapy (CBT). A voluntary survey was 

provided with the first Text4Hope text message to gather demographic, clinical, COVID-19, and 

self-isolation related data. No incentives were provided and completing the survey was not a 

prerequisite for receiving text messages. Survey questions were programmed into Select Survey, 

an online survey tool. 

 

Statistical data analysis 

The following sociodemographic variables were collected: gender, age, ethnicity, education level, 

social relationship, employment status, and housing condition. Several variables were collapsed 

into fewer categories to address the data set efficiently. Self-isolation/self-quarantine and clinical 

characteristics were assessed using validated scales for self-reported symptoms, including the 

Perceived Stress Scale (PSS) [302] (for moderate to high stress; PSS ≥ 14), the Generalized 

Anxiety Disorder 7-item (GAD-7) scale [301] (for likely generalized anxiety disorder; GAD-
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7 ≥ 10), and the Patient Health Questionnaire-9 (PHQ-9) [303] (for expressing trouble falling or 

staying asleep, or sleeping too much; question three on the PHQ-9 ≥ 1). 

A key dependent variable was question nine on the PHQ-9, “Thoughts that you would be better 

off dead, or of hurting yourself in the last two weeks,” and was initially identified as a four-

category variable (Not at all, Several days, More than half the days, and Nearly everyday). For the 

purpose of analysis, this was collapsed into two categories, PHQ-9 ≥ 1 and PHQ-9 < 1 (have had 

passive death wish/thoughts of self-harm in the last two weeks and have not had passive death 

wish/thoughts of self-harm in the last two weeks), respectively. 

Descriptive and inferential statistics were run using SPSS [418]. Age categories, 25 years or less, 

26–40 years, 41–60 years and above 60 years were plotted against all independent variables (Table 

4.1.5.1). Chi-square was employed for univariate analysis to examine associations between the 

sociodemographic/clinical variables and “Thoughts that you would be better off dead, or of hurting 

yourself” categorical variable (Table 4.1.5.2). Results from the Chi-square analyses were entered 

into a logistic regression model after calculating correlation coefficients to check for 

multicollinearity among the independent variables. Odds Ratio (OR) and confidence intervals (CI) 

were used to report the prediction of the likelihood to develop “thoughts of being better off dead, 

or of hurting oneself” (Table 4.1.5.3). Likelihood to develop “thoughts of being better off dead, or 

of hurting yourself” was reported as an overall percentage. The results are presented in frequencies 

and percentages, and statistical significance was defined by critical two-tailed significance value 

of p ≤ 0.05. 

 

Results 

Out of 32,805 individuals who subscribed to Text4Hope in the first week of the program, 6041 

individuals completed the baseline questionnaire, with a response rate of 18.4%. The likelihood to 

express passive death wish and thoughts of self-harm was 14.4%, where 488 (9.6%) reported 

having such thoughts on several days, 157 (3.1%) reported having these symptoms more than half 

the days, and 89 (1.8%) reported expressing these symptoms nearly every day. Descriptive 

statistical analysis of the sociodemographic and clinical data was identified by age groups, as 

illustrated in Table 4.1.5.1. 
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Of the 6041 respondents, the largest age group was 40−60 years, representing 2539 (43.3%) 

individuals, 640 (10.9%) were 25 years or less, 2174 (37.0%) were between 26 and 40 years, and 

517 (8.8%) were above 60 years. Most respondents identified as female (86.9%). Additionally, 

Caucasian (82.6%), post-secondary education (85.8%), employed (72.3%), married, cohabiting, 

or partnered (71.9%), and owning home (66.7%) represented higher frequencies among survey 

respondents. Of the total responses, 84.9% reported experiencing moderate to severe stress 

symptoms, while significant anxiety and sleep disturbance symptoms represented 46.9% and 

78.0% of the survey responders, respectively. 

Table 4.1.5.1: Age distribution of demographic and clinical characteristics of respondents. 

  <25 y 26–40 y 41–60 y 60 y Overall 

Variables N (%) N (%) N (%) N (%) N (%) 

Gender 

 Male 74 (11.6) 247 (11.4) 308 (12.2) 91 (17.6) 720 (12.3) 

 Female 550 (86.1) 1905 (87.7) 2213 (87.4) 423 (82.0) 5091 (86.9) 

 Other 15 (2.3) 21 (1.0) 11 (0.4) 2 (0.4) 49 (0.8) 

Ethnicity 

 Caucasian 464 (72.8) 1745 (80.6) 2152 (85.1) 464 (90.4) 4825 (82.6) 

 Indigenous 28 (4.4) 90 (4.2) 72 (2.8) 8 (1.6) 198 (3.4) 

 Asian 58 (9.1) 137 (6.3) 93 (3.7) 5 (1.0) 293 (5.0) 

 Other 87 (13.7) 194 (9.0) 211 (8.3) 36 (7.0) 528 (9.0) 

Education 

Less than High School Diploma 123 (19.2) 46 (2.1) 31 (1.2) 12 (2.3) 212 (3.6) 

High School Diploma 116 (18.2) 176 (8.1) 213 (8.4) 59 (11.5) 564 (9.6) 

Post-Secondary Education 395 (61.8) 1929 (88.9) 2265 (89.3) 439 (85.2) 5028 (85.8) 

Other Education 5 (0.8) 18 (0.8) 26 (1.0) 5 (1.0) 54 (0.9) 

Employment status 

 Employed 161 (30.8) 1564 (82.4) 1793 (82.2) 140 (30.4) 3658 (72.3) 

 Unemployed 130 (24.9) 262 (13.8) 272 (12.5) 32 (7.0) 696 (13.7) 

 Retired 0 (0.0) 0 (0.0) 102 (4.7) 288 (62.6) 390 (7.7) 

 Students 231 (44.3) 72 (3.8) 15 (0.7) 0 (0.0) 318 (6.3) 
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Relationship status 

Married/Cohabiting/Partnered 334 (52.4) 1657 (76.3) 1891 (74.7) 330 (64.0) 4212 (71.9) 

 Separated/Divorced 6 (0.9) 85 (3.9) 264 (10.4) 75 (14.5) 430 (7.3) 

 Widowed 0 (0.0) 4 (0.2) 38 (1.5) 47 (9.1) 89 (1.5) 

 Single 289 (45.4) 408 (18.8) 321 (12.7) 55 (10.7) 1073 (18.3) 

 Other 8 (1.3) 17 (0.8) 18 (0.7) 9 (1.7) 52 (0.9) 

Housing status 

 Own Home 68 (10.8) 1294 (60.5) 2053 (82.3) 428 (86.1) 3843 (66.7) 

 Living with Family 349 (55.5) 137 (6.4) 47 (1.9) 9 (1.8) 542 (9.4) 

 Renting 205 (32.6) 693 (32.4) 366 (14.7) 56 (11.3) 1320 (22.9) 

 Other 7 (1.1) 16 (0.7) 29 (1.2) 4 (0.8) 56 (1.0) 

Respondents reported 

moderate /high stress 

575 (96.2) 1820 (90.2) 1910 

(81.2) 

321 (67.3) 4626 (84.9) 

Respondents reported 

significant GAD symptoms 

362 (66.5) 1079 (58.1) 796 (37.0) 101 (23.1) 2338 (46.9) 

Trouble falling or staying 

asleep, or sleeping too much 

in the last two weeks 

460 (83.0) 1512 (80.2) 1690 

(77.1) 

301 (66.4) 3963 (78.0) 

Have had passive death wish or thoughts of self-harm in the last two weeks 

 Not at all 367 (66.4) 1590 (84.4) 1970 (89.9) 422 (93.2) 4349 (85.6) 

 Several days 103 (18.6) 199 (10.6) 168 (7.7) 18 (4.0) 488 (9.6) 

 More than half the days 47 (8.5) 60 (3.2) 40 (1.8) 10 (2.2) 157 (3.1) 

 Nearly everyday 36 (6.5) 36 (1.9) 14 (0.6) 3 (0.7) 89 (1.8) 

 

Univariate analysis 

Univariate analyses with Chi-square revealed that all dependent variables in the model showed 

significant associations with the outcome variable (likelihood to express passive death wish and 

thoughts of self-harm) p ≤ 0.05, as illustrated in Table 4.1.5.2. 

Highest likelihood of presenting with passive death wish and thoughts of self-harm compared to 

individuals within the same demographic groups included those who identified as gender diverse; 
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were aged ≤25 years; identified as Indigenous; had not completed high school education; were 

unemployed; were single; or were living with their family (i.e., not living independently). 

Similarly, the following groups all seemed to experience more passive death wish and thoughts of 

self-harm compared to the other respondents in their respective groups: respondents who had to 

self-isolate or quarantine; those who experienced moderate to severe symptoms of stress or 

anxiety; those worried about dirt, germs, and viruses; those who washed their hands repeatedly or 

in a special way due to fears of contamination with dirt, germs, and viruses both before and during 

the current pandemic; and those having troubles falling or staying asleep, or sleeping too much in 

the last two weeks. 

 

Table 4.1.5.2: Chi-squared test of association between demographic characteristics and self-

isolation or self-quarantine status and likelihood of experiencing passive death wish or thoughts 

of self-harm in the preceding two weeks. 

Variables Have had passive 

death wish/thoughts 

of self-harm in last 

two weeks N (%) 

Have not had 

passive death 

wish/thoughts of 

self-harm in last 

two 

weeks N (%) 

Chi 

Square 

p-

value 

Gender 

 Male 103 (16.9) 508 (83.1) 21.27 <0.001 

 Female 622 (13.9) 3868 (86.1) 

 Gender Diverse 17 (35.4) 31 (64.6) 

Age (Years) 

 ≤25 186 (33.6) 367 (66.4) 221.29 <0.001 

 26–40 295 (15.6) 1590 (84.4) 

 41–60 222 (10.1) 1970 (89.9) 

 >60 31 (6.8) 422 (93.2) 

Ethnicity 

 Caucasian 569 (13.2) 3726 (84.6) 29.13 <0.001 
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 Indigenous 41 (23.0) 137 (77.0) 

 Asian 48 (21.3) 177 (78.7) 

 Other 80 (18.1) 362 (81.9) 

Education 

 Less than High School Diploma 60 (34.1) 116 (65.9) 82.48 <0.001 

 High School Diploma 100 (20.6) 385 (79.4) 

 Post-Secondary Education 571 (12.8) 3877 (87.2) 

 Other Education 10 (23.8) 32 (76.2) 

Employment status 

 Employed 361 (11.3) 2830 (88.7) 208.18 <0.001 

 Unemployed 183 (30.1) 425 (69.9) 

 Retired 26 (7.3) 331 (92.7) 

 Students 84 (29.3) 203 (70.7) 

Relationship status 

 Married/Cohabiting/Partnered 442 (11.9) 3271 (88.1) 90.84 <0.001 

 Separated/Divorced 69 (17.7) 321 (82.3) 

 Widowed 8 (9.5) 76 (90.5) 

 Single 219 (23.7) 704 (76.3) 

 Other 3 (7.1) 39 (92.9) 

Housing status 

 Own Home 301 (8.9) 3100 (91.1) 287.75 <0.001 

 Living with Family 160 (33.5) 317 (66.5) 

 Renting 265 (22.2) 927 (77.8) 

 Other 9 (20.0) 36 (80.0) 

Have had to self-isolate of self-quarantine 

 No 566 (13.6) 3592 (86.4) 10.64 <0.001 

 Yes 175 (17.7) 816 (82.3) 

Respondents reported moderate/high stress 

 No 10 (1.3) 770 (98.7) 127.51 <0. 001 

 Yes 727 (16.7) 3636 (83.3) 

Respondents reported significant GAD symptoms 

 No 153 (5.7) 2547 (94.3) 347.77 <0. 001 
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 Yes 567 (24.0) 1793 (76.0) 

Worried about dirt, germs, and viruses 

Only since COVID-19 pandemic 411 (13.2) 2697 (86.8) 8.69 <00.01 

Before and during COVID-19 

pandemic 

213 (16.5) 1076 (83.5) 

Never 115 (15.3) 638 (84.7) 

Wash hands repeatedly or in a special way due to fear of contamination with dirt, germ and viruses 

Only since COVID-19 pandemic 366 (13.2) 2404 (86.8) 9.07 <00.01 

Before and during COVID-19 

pandemic 

279 (16.4) 1418 (83.6) 

Never 94 (13.9) 584 (86.1) 

Trouble falling or staying asleep, or sleeping too much in last two weeks 

No 49 (4.3) 1097 (95.7) 122.27 <0.001 

Yes 693 (17.3) 3319 (82.7) 

 

Logistic regression 

Spearman correlation analysis yielded no evidence for collinearity among the independent 

variables therefore, binomial logistic regression was run to determine the relationship of the 

independent variables to likelihood of participants having passive death wish and thoughts of self-

harm, respectively. The regression model was statistically significant, Χ2 (29) = 610.78, p < .001 

and could explain 13.5%−24.1% of the variance in the likelihood that respondents will present 

with passive death wish and thoughts of self-harm. The model accurately classified 86.0% of all 

the cases. Table 4.1.5.3 shows that nine demographic and clinical factors independently predicted 

the likelihood of experiencing passive death wish and thoughts of self-harm in the model. The 

largest contribution was made by the “expressing significant anxiety symptoms” variable, with a 

Wald of 109.9, where experiencing these anxiety symptoms was associated with a significant 

higher likelihood to develop passive death wish and thoughts of self-harm, compared to individuals 

lacking these symptoms in our model (OR 3.4, 95% CI: 2.70−4.26). Male participants were 1.5 

times more likely to develop passive death wish and thoughts of self-harm than females (95% CI: 

1.2−2.01). Compared to individuals 25 years or younger, participants of all other age groups; 
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26−40 years, 41−60 years, and those above 60 years showed significantly less likelihood to 

develop passive death wish and thoughts of self-harm, when controlling for all other variables in 

the model [(OR 0.68, 95% CI: 0.49−0.95), (OR 0.63, 95% CI: 0.44−0.92) and (OR 0.37, 95% CI: 

0.19–0.72), respectively]. Compared to others, individuals that identified as Indigenous or Asian 

were more likely to develop passive death wish and thoughts of self-harm [(OR 1.61, 95% CI: 

1.04–2.48) and (OR 1.9, 95% CI: 1.27–2.93), respectively)]. Similarly, unemployed respondents 

were almost two times more likely to express passive death wish and thoughts of self-harm, 

compared to employed respondents (OR 1.90, 95% CI: 1.51−2.48). Likewise, separated or 

divorced individuals were at a higher risk of developing passive death wish and thoughts of self-

harm, compared to the married, cohabiting, or partnered people (OR 1.70, 95% CI: 1.21−2.40). 

Additionally, individuals living with family or renting their homes were at a higher risk of having 

death and self-harm thoughts, compared to those owning homes [(OR 2.10, 95% CI: 1.43−3.00) 

(OR 1.7, 95% CI: 1.36−2.18), respectively]. 

Individuals who had never been worried about dirt and germs were at a higher risk to develop 

passive death wish and thoughts of self-harm, compared to those who developed worry about dirt 

and germs only after the COVID-19 pandemic (OR 1.40, 95% CI: 1.07−1.95). Moreover, 

individuals expressing moderate/high stress symptoms and those having trouble falling or staying 

asleep or sleeping too much in the two weeks pre-survey expressed a significantly higher 

likelihood to develop passive death wish and thoughts of self-harm in our sample, compared to 

individuals lacking such symptoms (OR 4.30, 95% CI: 2.25−8.35) (OR 2.35, 95% CI: 1.65−3.34), 

respectively. Other variables such as educational level, hand-washing, and self-isolation/self-

quarantine status did not show significant prediction for the suicidal thoughts. 

 

Table 4.1.5.3: Logistic regression predicting likelihood of experiencing passive death wish or 

thoughts of self-harm. 

Variables B SE Wald df p-

value 

Odds 

Ratio 

95% CI for OR 

Lower Upper 

Gender 

 Male     14.832 2 <0.001       
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 Female −0.421 0.142 8.795 1 <0.001 0.656 0.497 0.867 

 Gender Diverse 0.653 0.437 2.230 1 0.14 1.921 0.815 4.526 

Age (Years) 

 ≤25     9.952 3 0.02       

 26–40 −0.385 0.170 5.167 1 0.02 0.680 0.488 0.948 

 41–60 −0.455 0.189 5.780 1 0.02 0.634 0.438 0.919 

 >60 –1.008 0.347 8.454 1 <0.001 0.365 0.185 0.720 

Ethnicity 

 Caucasian     14.597 3 <0.001     
 

 Indigenous 0.473 0.222 4.554 1 0.03 1.605 1.039 2.479 

 Asian 0.654 0.214 9.342 1 0.002 1.924 1.265 2.927 

 Other 0.289 0.168 2.964 1 0.08 1.335 0.961 1.856 

Employment status 

 Employed     29.289 3 <0.001       

 Unemployed 0.661 0.126 27.464 1 <0.001 1.937 1.512 2.480 

 Retired 0.522 0.301 3.003 1 0.08 1.685 0.934 3.040 

 Students 0.188 0.197 0.913 1 0.34 1.207 0.821 1.775 

Relationship status 

Married/Cohabiting/Partnered     11.170 4 0.03       

 Separated/Divorced 0.532 0.175 9.202 1 0.002 1.702 1.207 2.400 

 Widowed 0.091 0.473 0.037 1 0.85 1.096 0.433 2.771 

 Single 0.159 0.123 1.677 1 0.20 1.173 0.922 1.492 

 Other −0.879 0.816 1.160 1 0.28 0.415 0.084 2.055 

Housing status 

 Own Home     25.083 3 <0.001       

 Living with Family 0.729 0.189 14.904 1 <0.001 2.072 1.431 2.999 

 Renting 0.545 0.120 20.706 1 <0.001 1.724 1.363 2.180 

 Other 0.662 0.445 2.208 1 0.14 1.938 0.810 4.640 

Education 

 Less than High School 

Diploma 

    3.055 3 0.38       
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 High School Diploma −0.022 0.254 0.007 1 0.93 0.979 0.595 1.611 

 Post-Secondary Education −0.215 0.225 0.912 1 0.34 0.807 0.519 1.254 

 Other Education 0.291 0.564 0.266 1 0.61 1.338 0.443 4.038 

Self-isolation / Quarantine 0.190 0.116 2.655 1 0.10 1.209 0.962 1.519 

Repeated hand washing 

Only since COVID-19 

pandemic 

    0.721 2 0.70       

 Before and during COVID-

19 pandemic 

0.053 0.114 0.213 1 0.64 1.054 0.843 1.317 

 Never 0.135 0.166 0.655 1 0.42 1.144 0.826 1.585 

Worried about dirt and 

germs 

                

 Only since COVID-19 

pandemic 

    5.883 2 0.05       

 Before and during COVID-

19 pandemic 

0.079 0.121 0.426 1 0.51 1.082 0.854 1.372 

 Never 0.370 0.153 5.875 1 0.02 1.447 1.073 1.952 

Significant Anxiety 

Symptoms 

1.220 0.116 109.870 1 <0.001 3.388 2.697 4.257 

Moderate or high stress 1.467 0.334 19.250 1 <0.001 4.334 2.251 8.345 

Trouble falling or staying 

asleep, or sleeping too much 

in the last two weeks 

0.853 0.180 22.563 1 <0.001 2.346 1.650 3.336 

 Constant –4.451 0.458 94.573 1 <0.001 0.012   
 

 

Discussion 

From an overall response rate of 18.4% (6041 out of 32,805 Text4Hope subscribers) our 

demographic spread showed representation across all of our age categories; 43.3% of respondents 

were 40−60 years, 37.0% were 26−40 years, 10.9% were 25 years or less, and 8.8% were over 

60 years. The reduced representation of ≤25 years could be related to socioeconomic reasons, such 

as lack of financial independence, reduced economic means, or apathy or disinterest in the support 
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app; and for individuals >60 years of age, a possible lack of technical know-how of mobile 

technology. The majority of our responders self-identified as female (86.9%), employed (72.3%), 

with post-secondary education (85.8%), married, partnered, or cohabiting (71.9%), and home-

owners (66.7%). This demographic is likely to be more financially stable, and this observation is 

suggestive that the Text4Hope program and other modern or technology-based health support 

might be more appealing to this section of the population. From our overall collated data, we 

observed that 14.4% of our survey population reported having experienced passive death wish or 

thought of self-harm during this period. This finding compares to about 11.8% of the Canadian 

population reported having death wishes in their lifetime and about 2.5% have had thoughts of 

suicide in the past 12 months [521], would suggest an increase in death wish and suicidal thoughts 

above previously reported or expected rates. The unprecedented changes to societal functioning 

and abrupt cessation of social supports could be a contributing factor to the rates of passive death 

wish and thoughts of self-harm observed. Further evaluation of the data might suggest an increase 

in other factors associated with worsening depressive symptoms, which have been strongly related 

to suicide attempts and eventual completion of suicide [533]. 

Demographic correlates 

Our survey observed that multiple demographic factors correlate with likelihood of passive death 

wish and increased thoughts of self-harm. Males and those aged 25 years or less, were more likely 

to report passive death wish and self-harm thoughts. Previous surveys have reported gender 

differences in the occurrence of thoughts of suicide or passive death wish and self-harm ideations 

or practices. Females, compared to males, report a three-fold increase in suicide attempts, although 

overall rates of completed suicides in men are 3−4 times higher than in women [521], this is 

inconsistent with our observation, despite an overall majority of our participants identifying as 

female. It is possible that male participants who had greater symptom severity were more 

motivated to participate in the survey and it is possible that there are underlying gender differences 

in psychological effects of self-isolation or self-quarantine. The number of gender diverse 

respondents was too low for us to make any definitive conclusion with the observation for that 

group. Previous studies have also reported decreased suicidal risks in married or partnered 

individuals, particularly if there are children in the home. Suicidal risk is almost double in single 

people compared to married individuals [533]. Divorce is also associated with increased suicide 



 
 

216 

 

risks, with divorced men three times more likely to commit suicide compared to divorced women 

[535]. Our data indicate that separated or divorced participants and those living with family or 

renting (compared to home-owners) were more likely to report passive death wish and thoughts of 

self-harm than married, partnered, or cohabiting participants and home-owners. These observed 

patterns of passive death wish, and self-harm thoughts are consistent with existing literature and 

appear to be maintained during the COVID-19 pandemic. 

We did not observe any correlation between level of education and passive death wish or thoughts 

of self-harm. While unemployment can be a risk factor for depressive symptoms and suicide, 

sudden loss of employment and a corresponding drop in income and social status, such as those 

observed during economic recessions, are strongly associated with increased suicide risks [533]. 

Our survey observed that unemployed participants were twice more likely to report passive death 

wish and self-harm thoughts than employed participants. However, our data do not include a 

distinction of long-term unemployment from more recent or COVID-19 related causes of 

unemployment. We also noted that, compared to other ethnic categories, participants who 

identified as Indigenous or Asian were more likely to report passive death wishes or thoughts of 

self-harm. 

Clinical correlates 

In accord with previous studies, increased occurrence of symptoms such as sleep disturbances, 

persistent anxiety, and increased perceived stress levels, all correlate with the presence and severity 

of a depressive disorder which is seen in about 90.0% of suicide victims [520, 533]. Our survey 

participants reporting significant anxiety symptoms, those experiencing significant sleep 

disturbances, and those reporting moderate to high stress levels all reported increased experiences 

of passive death wish and thoughts of self-harm. However, our data did not differentiate from those 

with pre-existing diagnosis of a depressive disorder or whether these symptoms being reported 

reached full clinical diagnostic criteria for a depressive disorder. 

During the COVID-19 pandemic, there were numerous public awareness initiatives educating the 

public on hand hygiene and modes of transmission of viral particles. Amongst other methods, the 

public were encouraged on regular handwashing practices, wearing of face masks in public, and 

maintaining at least 2 meters distance from each other when in public (physical distancing) [536]. 
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There was an increase in public awareness of dirt and germs on communal surfaces such as 

elevators, railings, and banisters and appropriate shielding of mouth and face when coughing or 

sneezing. These may have resulted in increased awareness and concerns about dirt and germs in 

some of our survey population. We observed that individuals who had never been worried about 

dirt and germs were significantly more likely to experience passive death wish and thoughts of 

self-harm compared to those who developed worries about dirt and germs only after the COVID-

19 pandemic. To our knowledge, there is currently no literature on any correlation between 

increase passive death wish or self-harm and new onset worries about dirt or germs. We anticipate 

that further observations following the COVID-19 pandemic will elaborate further on any such 

associations in the future. 

There were no correlations of increased passive death wish or self-harm thoughts and either hand-

washing practices or self-isolation in quarantine during the period of our survey. As our survey 

was completed from 23 March to 30 March 2020, one week into the social restrictions, it possible 

that the full psychological effects of social isolation/quarantine were yet to manifest [537, 538]. 

 

Conclusion 

From our data, we observed greater reports of passive death wish and self-harm thoughts, 

compared to pre-COVID-19 Canadian statistics on suicidality within the population. In particular, 

individuals identifying as Indigenous or Asian, male, aged 25 years and below, single or divorced, 

unemployed, non-home-owners, with recent (post-COVID-19 outbreak) concerns about 

contamination, increased anxiety, and poor sleep patterns were more likely to report passive death 

wishes or thoughts of self-harm. This is mostly consistent with previous studies which reported 

greater risks of suicidality amongst single or divorced and unemployed individuals with greater 

occurrence of depressive symptoms and psychosocial stressors. It is however note-worthy that 

contrary to previous Canadian statistics on suicide and suicidality, males were 1.5 times more 

likely to report passive death wishes and self-harm thoughts. This is rather concerning as males 

have greater risks of completed suicide as they often adopt more lethal means [520, 521, 529]. 

While we do not have the demographic distribution of all individuals who enrolled for the 

Text4Hope supportive text messages, the demographics mostly represented in our survey were 
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those least likely to report passive death wishes and self-harm thoughts included: females (86.9%), 

Caucasians (82.6%), employed (72.3%), married, partnered, cohabiting (71.9%), home-owners 

(66.7%), and those aged greater than 25 years (89.9%). It is therefore important to educate the 

population at increased risk on appropriate health-seeking behavior and lifestyle adaptations [530] 

and ensuring prompt access to both mental and social care support services (including 

psychological support, employment, financial support, and accommodations) especially during 

and after the COVID-19 pandemic [532, 534]. In comparison, other studies investigating the 

association between suicides and COVID-19 have reported increases in suicide risk factors 

through various means such as forced isolation, collective hypervigilance and fear of contracting 

the disease, economic problems, risk of domestic and intimate partner violence, and risk of alcohol 

and drug use during isolation [410, 532, 539-543] 

Participants in this study were enrolled in the Text4Hope support service to provide supportive 

psychological therapy delivered by text messaging. Supportive text messages are effective in 

alleviating symptoms of depression [217, 310, 369, 372] and high user satisfaction has been 

reported for text interventions in mental health [94, 299, 544]. Text message interventions are cost-

effective, geographic location independent, free to the end user, do not require expensive data 

plans, can reach thousands of people simultaneously [94, 270, 300, 475, 545] and can be 

incorporated into global suicide prevention strategies during pandemics. 

Study limitations 

Our survey was conducted using a series of self-reported questionnaires across a large sample of 

participants. It was completed by a total of 6041 participants, but despite this large group size, only 

represented 18.4% of 32,805 persons registered for the Text4Hope program. Our survey outcomes 

should therefore be interpreted with caution when considering the entire population seeking mental 

health support via the Text4Hope program. Our study also did not account for individuals with 

pre-existing mental health conditions or those with severity meeting diagnostic threshold for 

depressive or anxiety disorders. In addition, although we screened for presence of passive death 

wishes and its frequency of occurrence, we did not collect information of suicidal planning, intent, 

or previous attempts. Further studies are recommended to investigate COVID-19-specific changes 

in suicidal behavior, plans, and attempts to aid mental health service planning during pandemics. 



 
 

219 

 

4.1.6 COVID-19 Pandemic and Mental Health: Prevalence and Correlates of New-Onset 

Obsessive-Compulsive Symptoms in a Canadian Province 

Abba-Aji, A., Li, D., Hrabok, M., Shalaby, R., Gusnowski, A., Vuong, W., . . . Agyapong, V. I. 

O. (2020). COVID-19 Pandemic and Mental Health: Prevalence and Correlates of New-Onset 

Obsessive-Compulsive Symptoms in a Canadian Province. Int J Environ Res Public Health, 
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Available at https://www.ncbi.nlm.nih.gov/pubmed/32987764 

https://www.ncbi.nlm.nih.gov/pubmed/32987764


 
 

220 

 

Abstract 

Background: This cross-sectional online survey investigates the prevalence of obsessive-

compulsive disorder (OCD) symptoms at an early stage of the COVID-19 pandemic in Canada.  

Methods: OCD symptoms, moderate/high stress, likely generalized anxiety disorder (GAD) and 

likely major depressive disorder (MDD) were assessed with the Brief Obsessive-Compulsive Scale 

(BOCS), Perceived Stress Scale (PSS), Generalized Anxiety Disorder 7-item (GAD-7) scale, and 

Patient Health Questionnaire-9 (PHQ-9) scale, respectively.  

Results: Out of 32,805 individuals subscribed to Text4Hope, 6041 completed an online survey; 

the response rate was 18.4%. Overall, 60.3% of respondents reported onset of OCD symptoms and 

53.8% had compulsions to wash hands during the COVID-19 pandemic. Respondents who showed 

OCD symptoms only since the start of COVID-19 were significantly more likely to have 

moderate/high stress (z = 6.4, p < 0.001), likely GAD (z = 6.0, p < 0.001), and likely MDD (z = 

2.7, p < 0.01). Similarly, respondents who engaged in compulsive hand washing were significantly 

more likely to have moderate/high stress (z = 4.6, p < 0.001) and likely GAD (z = 4.6 p < 0.001), 

but not likely MDD (z = 1.4, p = 0.16).  

Conclusion: The prevalence of OCD symptoms increased during the COVID-19 pandemic, at a 

rate significantly higher than pre-pandemic rates reported for the sample population. Presenting 

with OCD symptoms increased the likelihood of presenting with elevated stress, likely GAD, and 

likely MDD.   
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1. Introduction 

The 2019 coronavirus disease (COVID-19) can cause a form of severe acute respiratory syndrome 

that may rapidly lead to death in vulnerable persons. It has a high droplet transmission rate from 

person to person, with a fatality rate of 2–5% [546, 547].  In March of 2020, approximately 136 

countries imposed stringent measures to limit the spread of COVID-19, including staying at home, 

physical distancing of 2 m, and prohibition of social gatherings. This has been accompanied by 

extensive public health campaigns on regular hand washing, hygiene, and personal protective 

equipment (PPE) such as face masks and gloves. 

While these measures are important, they may negatively impact the mental health of vulnerable 

individuals. Limitations and restrictions imposed on individuals aimed towards the protection of 

the public from communicable diseases can result in mental illness [548] In this context, public 

perception is positively correlated with the psychological impact of an outbreak [252]. An 

important risk factor for mental illness during a pandemic is an individual’s constant worry about 

self and family members [252]. Excessive worry is an accepted etiologic factor in the development 

of obsessive-compulsive disorder (OCD) symptoms [549] 

OCD is characterized by obsessions, including fear of contamination by dirt or germs, which 

generate distress that frequently results in compulsions to temporarily alleviate anxiety. While the 

lifetime prevalence of OCD symptoms is over 25% [550], the lifetime prevalence of the full 

disorder is much less, estimated at 2–3% for the general population [551]. OCD is highly comorbid 

with anxiety disorders and depression [552], including major depressive disorder (MDD), social 

anxiety disorder and generalized anxiety disorder (GAD) [553]. Individuals with OCD may 

experience a significant impairment in psychosocial and occupational level of functioning, leading 

to, or exacerbating, poor quality of life [554]. In the absence of early intervention, OCD can run a 

chronic course [555]. The diminished quality of life seen in people diagnosed with OCD is 

comparable to the level observed with other severe mental disorders like schizophrenia  [556]. The 

etiology of OCD is associated with the interplay of multiple risk factors, such as gene, environment 

and life stressors [557]. 

There is a paucity of data describing the prevalence of OCD symptoms during communicable 

disease pandemics, despite the fact that these represent a period of time when people are required 
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to be hypervigilant about preventing the threat of the contamination of self and others. Our study 

aimed to increase our knowledge in this area by investigating associations between OCD 

symptoms and symptoms of perceived stress, GAD and MDD using a population-based, cross-

sectional survey design during the COVID-19 pandemic. Stressful life events may precipitate or 

predispose individuals to development of OCD symptoms. The intense focus on danger of 

contamination from a virus during COVID-19, with the ensuing major disruption of personal 

health, social routines, health-systems and the economy, may increase the risks associated with the 

genesis of OCD symptoms in the population [558]. 

Data collection for this study occurred during the initial phase of the COVID-19 epidemic in the 

province of Alberta, Canada, currently comprising a census population of 4,413,146 persons [559]. 

At the close of the survey collection on 30 March 2020, 690 COVID-19 cases were identified in 

the province, of which 65 were suspected to be community-acquired, 94 were recovered, and 47 

had been hospitalized, with a total of 17 admissions to intensive care units [560]. The objectives 

of our study are to determine the prevalence and correlates of OCD symptoms amongst a cross-

section of Canadian subscribers to the Text4Hope program during the COVID-19 pandemic, and 

to examine the association between new onset OCD symptoms and high/moderate perceived stress, 

likely GAD, and likely MDD. 

 

2. Materials and Methods 

This is a cross-sectional study based on data collected online from subscribers to Text4Hope, a 

daily supportive text message service launched in partnership with Alberta Health Services, the 

Provincial health authority to support the mental health of Alberta residents. Individuals self-

subscribed to Text4Hope by texting “COVID19HOPE” to a designated short code number. 

Subscribers receive a link to the online survey designed to gather demographic variables such as 

age, gender, ethnicity, education, employment status, relationship status and housing status. The 

10 min (average duration) survey also assessed obsessive-compulsive symptoms with two items 

on the Brief Obsessive-Compulsive Scale (BOCS) [305], perceived stress with the Perceived 

Stress Scale (PSS) [302], likely GAD with the Generalized Anxiety Disorder 7-item (GAD-7) 
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scale [301], and likely MDD with the Patient Health Questionnaire-9 (PHQ-9) scale [303]. The 

two modified questions from the BOCS were: 

• I am worried about dirt, germs and viruses. Ex. Fear of getting germs from touching door 

handles or shaking hands or sitting in certain chairs or seats or fear of getting COVID-19. 

• I wash my hands very often or in a special way to be sure I am not dirty or contaminated. 

Ex. Washing one’s hands many times a day or for long periods after touching, or thinking one has 

touched, a contaminated object. 

The responses to the above questions were modified to these three Likert scales: “Only during 

COVID-19 Pandemic”, “Before and During COVID-19 Pandemic,” or “Never”. 

The study was approved by the University of Alberta Human Ethics Review Board (Pro00086163), 

and consent was implied if the participants completed the online survey and submitted responses. 

With an estimated population of 4,371,316 in Alberta, we calculated the minimum sample size 

required to estimate mental disorder prevalence rates with a confidence level of 99% and a 2% 

margin of error as n = 4200. Given the expected response rate of 20% [94], we planned to extract 

data after at least 20,785 individuals had subscribed to Text4Hope. Data were collected 23–30 

March 2020, with 32,805 subscriptions to Text4Hope, thus exceeding the target sample size. The 

data were analyzed with Statistical Package for Social Sciences (SPSS) version 20 [329] using 

descriptive statistics and Chi-Square tests. Two tailed significance (p < 0.05) was used to assess 

the relationship between obsessive-compulsive symptoms and other mental health variables. For 

mental health variables with statistically significant relationship with OCD symptoms, we 

performed post-hoc analysis, comparing those who had new onset OCD symptoms with those who 

had never had OCD symptoms and reported corresponding z-scores, adjusted residuals and p-

values. Given the cross-sectional study design, there was no imputation for missing data and the 

results were based on completed survey responses. 

 

3. Results 
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Of the 32,805 individuals invited to complete an online survey, 6041 responded, yielding a 

response rate of 18.4%. Table 4.1.6.1 provides descriptive summaries of the demographic and 

clinical characteristics of the respondents. 

 

Table 4.1.6.1: Demographic and clinical characteristics of respondents. 

Variables Overall 

Gender 

Male 740 (12.4%) 

Female 5185 (86.6%) 

Other Gender 61 (1.0%) 

Age (Years) 

≤25 640 (10.9%) 

26–40 2174 (37%) 

41–60 2539 (43.3%) 

>60 517 (8.8%) 

Ethnicity 

Caucasian 4910 (82.2%) 

Indigenous 205 (3.4%) 

Asian 301 (5.0%) 

Other 554 (9.3%) 

Education 

Less than High School Diploma 218 (3.6%) 

High School Diploma 583 (9.7%) 

Post-Secondary Education 5123 (85.6%) 

Other Education 59 (1.0%) 

Employment status 

Employed 3726 (72.1%) 

Unemployed 719 (13.9%) 

Retired 399 (7.7%) 

Student 322 (6.2%) 

Relationship status 

Married/Common-law/Partnered 4284 (71.6%) 
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Separated/Divorced 438 (7.3%) 

Widowed 93 (1.6%) 

Single 1105 (18.5%) 

Other 62 (1.0%) 

Housing status 

Own Home 3917 (66.6%) 

Living with Family 548 (9.3%) 

Renting 1355 (23.0%) 

Other 63 (1.1%) 

Worried about dirt, germs, and viruses 

Only since COVID-19 pandemic 3111 (60.3%) 

Before and during COVID-19 pandemic 1293 (25.1%) 

Never 753 (14.6%) 

Wash hands very often or in a special way to be sure he/she is not dirty or contaminated 

Only since COVID-19 pandemic 2771 (53.8%) 

Before and during COVID-19 pandemic 1702 (33.0%) 

Never 678 (13.2%) 

Respondents had moderate/high stress a 4689 (84.9%) 

Respondents had likely GAD b 2362 (46.7%) 

Respondents had likely MDD c 2130 (41.3%) 

a Moderate or high stress defined as Perceived Stress Scale score ≥14. b Likely GAD defined as Generalized Anxiety 

Disorder-7 scale score ≥10. c Likely MDD defined as Patient Health Questionnaire -9 scale score ≥10. 

 

The data displayed in Table 4.1.6.1 indicate that 60.3% of respondents had obsessions related to 

contamination with dirt, germs or viruses, and 53.8% had compulsions to wash hands repeatedly 

or in a special way, which both started during the COVID-19 pandemic. The one-week prevalence 

rates for moderate/high stress, likely GAD and likely MDD in Alberta were 84.9%, 46.7% and 

41.4%, respectively. 

Table 4.1.6.2 suggests there were statistically significant correlations between obsessions related 

to dirt, germs and viruses, and all demographic variables assessed. The groups of respondents who 

identified as male, over 60 years of age, Caucasian, with post-secondary education, retired, 

widowed, or living in their own homes contained a higher proportion of respondents who 



 
 

226 

 

expressed worry related to contamination with dirt, germs and viruses, compared to other 

respondents. 

Table 4.1.6.2: Demographic characteristics of respondents with obsessive symptoms (dirt, germs, 

and viruses). 

Variables Worried about Dirt, Germs, and Viruses p-

Value 

* Effect 

Size 

(Phi) 

Only Since 

COVID-19 

Pandemic “After” 

Before and 

During COVID-

19 Pandemic 

Never 

Gender 

Male 388 (63.2%) 106 (17.3%) 120 (19.5%) <0.001 0.08 

Female 2694 (60.1%) 1168 (26%) 623 (13.9%) 

Other Gender 25 (52.1%) 16 (33.3%) 7 (14.6%) 

Age (Years) 

≤25 308 (55.7%) 166 (30%) 79 (14.3%) <0.001 0.06 

26–40 1146 (60.8%) 494 (26.2%) 246 (13%) 

41–60 1333 (60.9%) 513 (23.4%) 344 (15.7%) 

>60 281 (62.0%) 96 (21.2%) 76 (16.8%) 

Ethnicity 

Caucasian 2630 (61.2%) 1023 (23.8%) 642 (14.9%) <0.001 0.07 

Indigenous 101 (56.4%) 57 (31.8%) 21 (11.7%) 

Asian 131 (58.5%) 73 (32.6%) 20 (8.9%) 

Other 241 (54.8%) 131 (29.8%) 68 (15.5%) 

Education 

Less than High School 

Diploma 

93 (52.8%) 53 (30.1%) 30 (17.0%) 0.01 0.06 

High School Diploma 280 (57.7%) 133 (27.4%) 72 (14.8%) 

Post-Secondary 

Education 

2714 (61.0%) 1085 (24.4%) 647 (14.6%) 

Other Education 19 (45.2%) 19 (45.2%) 4 (9.5%) 

Employment status 

Employed 1994 (62.4%) 739 (23.1%) 460 (14.4%) <0.01 0.07 

Unemployed 327 (54.0%) 186 (30.7%) 92 (15.2%) 
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Retired 225 (63.2%) 75 (21.1%) 56 (15.7%) 

Student 172 (59.9%) 73 25.4(%) 42 (14.6%) 

Relationship status 

Married/Common-

law/Partnered 

2287 (61.6%) 911 (24.5%) 515 (13.9%) <0.001 0.07 

Separated/Divorced 243 (62.5%) 87 (22.4%) 59 (15.2%) 

Widowed 56 (66.7%) 18 (21.4%) 10 (11.9%) 

Single 507 (55.0%) 257 (27.9%) 158 (17.1%) 

Other 16 (38.1%) 17 (40.5%) 9 (21.4%) 

Housing status 

Own Home 2087 (61.4%) 807 (23.7%) 505 (14.9%) <0.001 0.07 

Living with Family 249 (52.1%) 142 (29.7%) 87 (18.2%) 

Renting 722 (60.7%) 320 (26.9%) 148 (12.4%) 

Other 26 (56.5%) 16 (34.8%) 4 (8.7%) 

* Effect size as measured by Phi: A value of 1 is considered a small effect, 3 a medium effect and 5 a large effect. 

 

Table 4.1.6.3 suggests that all demographic variables except gender and relationship status had 

statistically significant relationships with compulsive hand washing. Groups of respondents who 

identified as being over 60 years of age, Caucasian, with post-secondary education, retired or 

homeowners had higher proportions of respondents who were engaged in compulsive hand 

washing compared to other respondents. 

 

Table 4.1.6.3: Demographic characteristics of respondents with compulsive symptoms (repeated 

hand washing). 

Variables Wash Hands Very Often or in a Special Way to Be Sure 

He/She Is Not Dirty or Contaminated 

p-

Value 

* 

Effect 

Size 

(Phi) 

Only since 

COVID-19 

Pandemic “After” 

Before and during 

COVID-19 

Pandemic 

Never 

Gender 
 

Male 350 (57.3%) 189 (30.9%) 72 (11.8%) 0.06 0.04 
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Female 2395 (53.4%) 1495 (33.4%) 592 (13.2%) 

Other Gender 22 (45.8%) 14 (29.2%) 12 (25.0%) 

Age (Years) 
 

≤25 264 (47.7%) 238 (43.0%) 51 (9.2%) <0.001 0.11 

26–40 989 (52.5%) 658 (34.9%) 237 (12.6%) 

41–60 1198 (54.7%) 656 (30.0%) 335 (15.3%) 

>60 284 (63.3%) 121 (26.9%) 44 (9.8%) 

Ethnicity 
 

Caucasian 2363 (55.1%) 1348 (31.4%) 577 (13.5%) <0.001 0.08 

Indigenous 82 (45.8%) 79 (44.1%) 18 (10.1%) 

Asian 119 (53.1%) 83 (37.1%) 22 (9.8%) 

Other 197 (44.7%) 184 (41.7%) 60 (13.6%) 

Education 
 

Less than High 

School Diploma 

79 (44.6%) 83 (46.9%) 15 (8.5%) <0.001 0.09 

High School 

Diploma 

251 (51.9%) 196 (40.5%) 37 (7.6%) 

Post-Secondary 

Education 

2417 (54.4%) 1403 (31.6%) 620 (14.0%) 

Other Education 19 (45.2%) 17 (40.5%) 6 (14.3%) 

Employment status 
 

Employed 1789 (56.1%) 991 (31.1%) 408 (12.8%) <0.001 0.09 

Unemployed 276 (45.5%) 242 (39.9%) 89 (14.7%) 

Retired 220 (62.1%) 92 (26.0%) 42 (11.9%) 

Student 142 (49.5%) 112 (39.0%) 33 (11.5%) 

Relationship status 
 

Married/Common-

law/Partnered 

2030 (54.7%) 1182 (31.9%) 496 (13.4%) 0.09 0.05 

Separated/Divorced 205 (52.6%) 126 (32.3%) 59 (15.1%) 

Widowed 45 (53.6%) 32 (38.1%) 7 (8.3%) 

Single 468 (50.8%) 342 (37.1%) 111 (12.1%) 

Other 21 (51.2%) 16 (39.0%) 4 (9.8%) 
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Housing status 
 

Own Home 1894 (55.8%) 1022 (30.1%) 477 (14.1%) <0.001 0.10 

Living with Family 208 (43.5%) 215 (45.0%) 55 (11.5%) 

Renting 626 (52.6%) 430 (36.1%) 134 (11.3%) 

Other 19 (41.3%) 20 (43.5%) 7 (15.2%) 

* Effect size as measured by Phi: A value of 1 is considered a small effect, 3 a medium effect, and 5 a large effect. 

 

The data displayed in Table 4.1.6.4 indicate significant correlations between obsessions about dirt, 

germs and viruses, and between those who engaged in compulsive hand washing and the likelihood 

that respondents had moderate/high stress, likely GAD and likely MDD. Post-hoc analysis using 

adjusted residuals indicates that respondents who were worried about dirt, germs and viruses only 

since the start of the COVID-19 pandemic were significantly more likely to have moderate/high 

stress (z = 6.4, p < 0.001), likely GAD (z = 6.0, p < 0.001) and likely MDD (z = 2.7, p < 0.01) 

compared to respondents who have never been worried about dirt, germs and viruses. Similarly, 

respondents who engage in compulsive hand washing were significantly more likely to have 

moderate/high stress (z = 4.6, p < 0.001) and likely GAD (z = 4.6 p < 0.001), but not likely MDD 

(z = 1.4, p = 0.16), compared to respondents who have never engaged in compulsive hand washing. 

 

Table 4.1.6.4: Chi-Square test of association between obsessive-compulsive symptoms and 

perceived stress, likely GAD and likely MDD. 

Variables Perceived Stress Generalized Anxiety 

Disorder 

Major Depressive 

Disorder 

Moderat

e/High 

Stress 

p-

Valu

e 

Effec

t Size 

(Phi) 

GAD 

Likely 

p-

Val

ue 

Effec

t Size 

(Phi) 

MDD 

Likely 

p-

Val

ue 

* 

Effec

t Size 

(Phi) 

Worried about dirt, germs, and viruses 

Only since COVID-19 

pandemic 

2656 

(85.6%) 

<0.0

01 

0.11 1445 

(47.3%) 

<0.0

01 

0.10 1276 

(41.1%) 

<0.0

01 

0.06 

Before and during 

COVID-19 pandemic 

1133 

(88.0%) 

656 

(51.7%) 

581 

(45.1%) 
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Never 571 

(76.0%) 

258 

(35.1%) 

268 

(35.6%) 

Wash hands very often or in a special way to be sure hands are not dirty or contaminated 

Only since COVID-19 

pandemic 

2359 

(85.3%) 

<0.0

01 

0.08 1288 

(47.3%) 

<0.0

01 

0.07 1111 

(40.1%) 

0.01 0.05 

Before and during 

COVID-19 pandemic 

1471 

(86.8%) 

820 

(49.2%) 

759 

(44.8%) 

Never 526 

(78.0%) 

249 

(37.4%) 

252 

(37.2%) 

* Effect size as measured by Phi: A value of 1 is considered a small effect, 3 a medium effect, and 5 a large effect. 

 

4. Discussion 

To our knowledge, this population-based, cross-sectional survey of 6501 respondents during the 

COVID-19 pandemic is the first to report the prevalence of OCD symptoms and their correlation 

with stress, anxiety and depression symptoms. The high levels of stress, anxiety and depression 

symptoms underscore the need for focused the mental health prevention, intervention and follow-

up of affected vulnerable groups during the COVID-19 pandemic. These results align with the 

prevalence rates in a survey-based measurement of 1257 health care workers in fever clinics and 

wards for COVID-19 patients in China, which also used the PHQ-9 and GAD-7, in which 

participants reported high rates of distress (71.5%), anxiety (44.6%) and depression (50.4%) [281]. 

Similarly, in another survey study of the initial stage of the COVID-19 epidemic in China, 1652 

respondents rated the psychological impact as moderate-to-severe, with one-third reporting 

moderate-to-severe anxiety, and 16.5% reporting moderate-to-severe depressive symptoms [278].   

Further, an Italian study by Magnavita and colleagues [561] found similar levels of anxiety and 

depression during a comparable period in the pandemic. These studies both show similar findings 

in different geographical jurisdictions. The results of this early-stage pandemic study support the 

proposal that surveying the OCD symptom dimensions are important for future pandemic 

planning, where strict public health measures (e.g., requiring regular handwashing, use of 

facemask and social distancing) are implemented or enforced. While 25.1–33.1% of the sample 

reported pre-COVID-19 OCD symptoms, an additional 60.3% were obsessed with fears of 

contamination and 53.8% had compulsive hand-washing. Post-hoc analysis revealed that those 
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with new onset OCD symptoms are statistically more likely to have high stress, likely GAD, and 

likely MDD. This is a 10 to 30-fold increase in OCD symptoms relative to the prevalence reported 

in the pre-pandemic general population [550]. 

These results indicate that both previous and new onset OCD contamination symptoms correlate 

with, and may serve as a marker for, a moderate/high stress group that is more vulnerable to GAD 

and MDD during COVID-19. Because global pandemics are associated with increased somatic 

and cognitive anxiety [562, 563], the combination of this stress and specific OCD contamination 

worries may result in negative-valence cognitive ruminations that activate vulnerabilities to GAD 

and MDD. The correlation among OCD, GAD and MDD has been explained by the overlap of 

common genetics, neurobiology, and shared psychological constructs [564, 565]. 

The lifetime prevalence of OCD symptoms is over 25%, but only a small proportion fulfill the full 

criteria for OCD, with a lifetime prevalence of 2.1% [550]. In a four year follow-up of a subgroup 

of 181 severe acute respiratory syndrome (SARS) survivors that used the Structured Clinical 

Interview for Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV), common 

diagnoses included post-traumatic stress disorder (54.5%), depression (39.0%) and OCD 

(15.6%)—the latter of which is seven times higher than the lifetime prevalence rate of OCD (2.1%) 

[566]. Thus, whether the new-onset OCD symptoms observed in our study are related to true OCD 

disease risk, are an expression of specific phobia-type risks in the context of COVID-19, or are a 

combination of both, will be for future research to determine. It may also be that the obsessive-

compulsive symptoms are an adaptive response to protect the self and others from the virus, as the 

behaviors sampled are in line with public health recommendations. In order to evaluate the 

adaptive nature of OCD symptoms during the COVID-19 pandemic, the persistence or resolution 

of these symptoms must be determined in the recovery stage of the pandemic when the acute phase 

has ended. 

In this study, OCD contamination symptoms were associated with male gender, an age over 60 

years, Caucasian ethnicity, post-secondary education, retired employment status, widowed 

relationship status, and living in your own home. These findings are in contrast with other studies 

reporting significant association of OCD with younger age, marital status [567] and female gender, 

specifically with OCD contamination symptoms [568]. The mean age of respondents in our study 

is 42 years (age range 11–88 years), which is higher than the generally reported mean age of the 
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onset of 17.9 years for OCD [569]. This is important because the onset of OCD prior to 20 years 

of age is associated with a poor prognosis, whereas an onset over 20 tends to have a shorter course 

and better outcomes [570]. Therefore, given the later age of onset of OCD symptoms in our study, 

those who develop OCD symptoms during the COVID-19 pandemic are likely to have a better 

prognosis. 

This study suggests that OCD symptoms are associated with the liabilities of increased stress, 

GAD and MDD. In balance, in a survey of 705 Hong Kong and 1201 Singaporean residents during 

the SARS epidemic, general anxiety measured using the State-Trait Anxiety Inventory (STAI) was 

adaptive and positively associated with the adoption of personal protection measures in Hong 

Kong [571]. Determining to what degree GAD and OCD symptoms are adaptive versus a liability 

during the initial phase of the COVID-19 pandemic will require further work. This study, however, 

adds the association of depressive symptoms in a pandemic to obsessive symptoms, which may 

indicate a further risk of vulnerability to adverse psychological sequelae. 

The limitations of the present study include the use of a self-reported questionnaire for cognitive 

and behavioral symptoms of OCD, GAD and MDD that would require objective clinical 

assessment for definitive diagnosis. Secondly, our study is not representative of the population in 

Alberta either by age or gender [509], and so our findings may not be generalized to the entire 

population. Thirdly, we cannot claim to have sufficient statistical power to clearly determine the 

strength of the correlation between the COVID-19 pandemic and the onset of OCD. Furthermore, 

the increased OCD symptoms may be a reflection of the real threat posed by COVID-19. As a 

result, it is possible that once the pandemic is over, a proportion of those with new-onset OCD 

symptoms would not continue to report these symptoms. Post-pandemic studies are therefore 

required to determine and understand the temporal relationship between OCD symptoms and the 

COVID-19 pandemic. We used well-validated and standardized scales to mitigate the risk of 

information bias that could possibly be introduced in a self-reported questionnaire. However, the 

lack of randomization may have introduced selection bias and, therefore, effected the strength of 

the generalizability of our finding. Lastly, this survey is unable to measure the direct effect of 

COVID-19 on persons with a confirmed diagnosis of OCD, and this is an interesting area for future 

investigation. Our data support the proposal that public health advice during pandemics should 

incorporate mental health wellness campaigns aiming to reduce the psychological impact of 
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pandemics. There is increasing attention being paid to this need in the media, and our data may 

serve to provide evidence-based support for such policy implementation. 

 

5. Conclusions 

The results of our study reveal a surge in reported obsessive-compulsive symptoms with 

corresponding high level of stress, likely GAD and likely MDD during the COVID-19 pandemic. 

The use of a large population-based sample of Canadians is a significant strength of this study. As 

our findings correspond to some prevalence rates observed in recent studies from different 

geographic jurisdictions [278, 281], as described above, conclusions drawn from our data 

regarding the prevalence of OCD symptoms, likely GAD and likely MDD correlates are likely 

fairly representative of the general Canadian population. Innovative and cost-effective 

interventions with the capability to be deployed quickly at the population level, such as supportive 

text messaging which is free to the end user, does not require expensive data plans, can reach 

thousands of people simultaneously, is independent of geographic location [94, 216, 299, 300, 310, 

369, 372, 475], and could be particularly useful for those experiencing OCD symptoms and those 

who are at a higher risk of experiencing stress, anxiety and depression during the COVID-19 

pandemic. 
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4.2 Mental health prevalence in relation to sociodemographic characteristics and in 

specific study groups, during the COVID-19 pandemic 

This section focuses upon the prevalence of various mental health symptoms in specific 

sociodemographic and vulnerable groups, including age groups, ethnicity condition, relationship 

status, healthcare workers against non-healthcare workers, and within different groups of 

healthcare workers. 

The following sub-sections describe our findings in relation to our published papers. 
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4.2.1 COVID-19 Pandemic: Age-Related Differences in Measures of Stress, Anxiety and 

Depression in Canada 

 

Nwachukwu, I., Nkire, N., Shalaby, R., Hrabok, M., Vuong, W., Gusnowski, A., . . . Agyapong, 

V. I. O. (2020). COVID-19 Pandemic: Age-Related Differences in Measures of Stress, Anxiety 

and Depression in Canada. Int J Environ Res Public Health, 17(17). doi:10.3390/ijerph17176366. 

Available at https://www.ncbi.nlm.nih.gov/pubmed/32882922  

https://www.ncbi.nlm.nih.gov/pubmed/32882922
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Abstract 

Background: The spread of COVID-19 along with strict public health measures have resulted in 

unintended adverse effects, including greater levels of distress, anxiety, and depression. This study 

examined relative presentations of these psychopathologies in different age groups in a Canadian 

cohort during the COVID-19 pandemic. 

Methodology: Participants were subscribers to the Text4Hope program, developed to support 

Albertans during the COVID-19 pandemic. A survey link was used to gather demographic 

information and responses on several self-report scales, such as Perceived Stress Scale (PSS), 

Generalized Anxiety Disorder 7-item (GAD-7) scale, and Patient Health Questionnaire-9 (PHQ-

9).  

Results: There were 8267 individuals who completed the survey, giving a response rate of 19.4%. 

Overall, 909 (11.0%) respondents identified as ≤25 years, 2939 (35.6%) identified as (26–40) 

years, 3431 (41.5%) identified as (41–60) years, 762 (9.2%) identified as over 60 years, and 226 

(2.7%) did not identify their age. Mean scores on the PSS, GAD-7, and PHQ-9 scales were highest 

among those aged ≤25 and lowest amongst those aged >60 years old.  

Conclusions: The finding that the prevalence rates and the mean scores for stress, anxiety, and 

depression on standardized scales to decrease from younger to older subscribers is an interesting 

observation with potential implications for planning to meet mental health service needs during 

COVID-19.   
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1. Introduction 

With its discovery in Wuhan, China, and its subsequent rapid spread around the world, the 

coronavirus disease (COVID-19) pandemic has caused palpable fear [572-574] To manage the 

illness in the absence of a proven cure or an effective vaccine, governments have adopted extreme 

public health measures including shutting down all but essential services and industries, promoting 

hand hygiene measures, restricting travel and closing borders, implementing social distancing, 

self-isolation, and quarantine measures  [575]. Typically, social distancing has been achieved 

through limiting the distance between individuals in public spaces, limiting the number of 

individuals who are allowed to gather together, self-isolation/quarantine for 14 days after travel or 

if individuals present with COVID-19 like symptoms or have been in contact with potentially 

infected individuals. These measures have caused a widespread disruption of both the social fabric 

of society and economic activities  [576]. These abrupt changes to the pattern of human activities 

have had indirect negative effects on the physical and mental health of individuals across the world. 

Self-isolation measures and quarantine, despite their considerable clinical utility, often have 

unintended adverse effects [280] including greater levels of distress, anxiety, depression, and post-

traumatic stress disorder (PTSD). For the current COVID-19 pandemic, published studies 

examining rates of anxiety and depression are consistently reporting prevalence estimates of 

around 20% [278, 577, 578]. A recent meta-analysis reported rates of depression and anxiety that 

exceed 20% with differences in certain demographic variables such as gender and occupation 

[579]. In the severe acute respiratory syndrome (SARS) outbreak in Taiwan during late April to 

mid-May 2003, a relationship between age and the development of psychological symptoms was 

reported, with younger age groups at higher risk [580].For the COVID-19 pandemic, several 

studies have also reported a possible negative relationship between depression, anxiety, PTSD, 

and age [577, 581] 

In an online survey of Chinese subjects, prevalence of generalized anxiety disorder and depressive 

symptoms was significantly higher in participants younger than 35 years than in participants aged 

35 years or older [582] with age and amount of time spent focusing on COVID-19 identified as 

potential risk factors for psychological illness. Individuals ≤35 years of age appear to be more 

likely to develop anxiety and depressive symptoms during the COVID-19 pandemic  [583]. In a 

nationwide survey examining psychological distress among Chinese people in the COVID-19 

pandemic using a COVID-19 Peritraumatic Distress Index (CPDI) [584]; the authors examined 
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frequency of anxiety, depression, specific phobias, cognitive change, avoidance and compulsive 

behavior, physical symptoms, and loss of social functioning in the past week, with scores on the 

CPDI ranging from 0 to 100. A CPDI score between 28 and 51 indicates mild to moderate distress 

while a score ≥52 indicates severe distress. In that study, participants under 18 years had the lowest 

CPDI scores. Individuals from 18–30 years or >60 years of age presented the highest CPDI scores, 

thus presenting a more nuanced view of the effect of the pandemic on psychological symptoms 

across the age spectrum. Possible explanations for their finding include the idea that teenagers and 

children have shown relatively low morbidity and mortality in the pandemic and therefore may 

feel less stressed by it and, because of school closures and quarantine measures they may recognize 

that they have had limited exposure to the coronavirus. Younger adults on the other hand may be 

exposed to more information about the virus via social media, a factor that has been shown to 

increase vulnerability [585]. In addition, their loss of social connections with friends may have 

further increased their vulnerability to mental distress. The highest mortality rates for the virus are 

reported among the elderly, thus potentially exposing this age group to be more adversely affected 

psychologically [584]. The majority of initial studies examining the impact of age on stress, 

anxiety, and depression levels in the current COVID-19 pandemic arise from Asia. This present 

study sets out to examine the evidence for the impact of age on stress, anxiety, and depression 

levels in the COVID-19 pandemic from the perspective of a Canadian cohort with the goal of 

informing policy planning in relation to age-appropriate mental health supports and resource 

allocations during this COVID-19 pandemic period. 

 

2. Methods 

This was a cross-sectional survey exploring the mean differences of perceived stress, anxiety, and 

depression symptom scores among subscribers of various age categories who enrolled in the 

Text4Hope program. The study recruitment procedures and statistical methods have been 

described in related papers [586]. In summary, the Text4Hope program is a daily supportive text 

message service, launched by Alberta Health Services (Alberta, Edmonton), the Provincial Health 

Authority on 23 March 2020 to support the mental health of Albertans during the COVID-19 

pandemic. Subscribers were sent an online survey link with an accompanying message: “To help 

us evaluate the Text4Hope program’s effectiveness, please complete a short survey….” The survey 

questions included demographic information such as gender, age, ethnicity, education, relationship 
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status, employment status, and housing status. Respondents also completed clinical self-

assessments for stress, anxiety, and depression using the Perceived Stress Scale (PSS), the 

Generalized Anxiety Disorder 7-item (GAD-7) scale and the Patient Health Questionnaire-9 

(PHQ-9), respectively. Participant consent was implied by submission of subscribers’ survey 

responses. The survey link has no expiry date as enrollment to the Text4Hope program is ongoing. 

Ethical approval for the research was obtained through the University of Alberta Health Research 

Ethics Board (Pro00086163). 

Data analysis was undertaken using SPSS version 26 (IBM Inc, Endicott, NY, USA) [587]. 

Demographic characteristics of respondents were summarized in absolute numbers and 

percentages, by age category. One-way analysis of variance (one-way ANOVA) with two tailed 

significance (p-value < 0.05) was performed to assess the differences between the ethnic groupings 

and the corresponding mean scores for PSS, GAD-7, and PHQ-9, respectively. As all variables 

violated the homogeneity of variance assumption based on the Levene Statistic test of 

homogeneity, we determined statistically significant differences for the mean scores for the various 

clinical measures across age groups using the Welch F test and a Games–Howell post hoc test. 

 

3. Results 

Of the 44,992 subscribers who joined Text4Hope in the first 6 weeks, 8267 responded to the online 

survey invitation, yielding a 19.4% response rate. Our sample size of 8267 indicates that any 

prevalence rate estimates for the entire sample of 44,992 subscribers would have a 99% confidence 

interval and a margin of error of only 1.28%. Of the 8267 respondents, 909 (11.0%) identified as 

≤25 years, 2939 (35.6%) identified as aged 26–40 years, 3431(41.5%) identified as aged 41–60 

years, 762 (9.2%) identified as >60 years, and 226 (2.7%) did not identify their age. The mean age 

for our sample was 42.09 years (Standard Deviation = 13.44 years). 

Additional demographic characteristics of the respondents are shown in Table 4.2.1.1, which 

indicates a majority of respondents self-identified as female, (n = 6991, 87.1%), Caucasian (n = 

6579, 82.3%), with post-secondary education (n = 6835, 85.2%), as employed (n = 5883 73.3%), 

as married, cohabiting, or partnered (n = 5706, 71.1%), and as home-owners (n = 5194, 65.9%). 

 

Table 4.2.1.1: Age distribution of demographic, clinical, and other characteristics of respondents. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7503671/table/ijerph-17-06366-t001/
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Variables ≤25 Years 26–40 

Years 

41–60 Years >60 Years Overall 

909 (11.0) 2939 

(35.6%) 

3431 

(41.5%) 

226 

(2.7%) 

8267 

(100%) 

n (%) n (%) n (%) n (%) n (%) 

Gender 

Male 108 (11.3) 336 (35.0) 396 (41.3) 119 (12.4) 959 (11.9) 

Female 776 (11.1) 2568 (36.7) 3009 (43.0) 638 (9.1) 6991 (87.1) 

Other 23 (29.1) 33 (41.8) 19 (24.1) 4 (5.1) 79 (1.0) 

Ethnicity 

Caucasian 646 (9.8) 2355 (35.8) 2905 (44.2) 673 (10.2) 6579 (82.3) 

Indigenous 47 (15.9) 124 (42.0) 111 (37.6) 13 (4.4) 295 (3.7) 

Asian 88 (22.1) 188 (47.1) 113 (28.3) 10 (2.5) 39 (5.0) 

Other 125 (17.2) 261 (36.0) 283 (39.0) 56 (7.7) 725 (9.1) 

Education 

Less than High School Diploma 199 (62.2) 58 (18.1) 49 (15.3) 14 (4.4) 320 (4.0) 

High School Diploma 170 (21.6) 248 (31.5) 276 (35.1) 93 (11.8) 787 (9.8) 

Post-Secondary Education 530 (7.8) 2598 (38.0) 3064 (44.8) 643 (9.4) 6835 (85.2) 

Other Education 9 (11.1) 30 (37.0) 34 (42.0) 8 (9.9) 81 (1.0) 

Employment Status 

Employed 358 (6.1) 2407 (40.9) 2832 (48.1) 286 (4.9) 5883 (73.3) 

Unemployed 177 (19.1) 349 (37.6) 362 (39.1) 39 (4.2) 927 (11.6) 

Retired 0 (0.0) 0 (0.0) 125 (22.9) 420 (77.1) 545 (6.8) 

Students 334 (74.6) 95 (21.2) 18 (4.0) 1 (0.2) 448 (5.6) 

Other 39 (17.8) 82 (37.4) 84 (38.4) 14 (6.4) 219 (2.7) 

Relationship Status 

Married/Cohabiting/Partnered 455 (8.0) 2251 (39.4) 2513 (44.0) 487 (8.5) 5706 (71.1) 

Separated/Divorced 11 (1.8) 111 (18.3) 383 (63.0) 103 (16.9) 608 (7.6) 

Widowed 0 (0.0) 5 (3.9) 49 (38.0) 75 (58.1) 129 (1.6) 

Single 426 (28.4) 545 (36.4) 445 (29.7) 83 (5.5) 1499 (18.7) 

Other 13 (16.2) 24 (30.0) 31 (38.8) 12 (15.0) 80 (1.0) 

Housing Status 
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Own Home 88 (1.7) 1731 (33.3) 2743 (52.8) 632 (12.2) 5194 (65.9) 

Living with Family 513 (65.9) 188 (24.1) 66 (8.5) 12 (1.5) 779 (9.9) 

Renting 282 (15.3) 948 (51.5) 530 (28.8) 80 (4.3) 1840 (23.3) 

Other 12 (16.9) 25 (35.2) 28 (39.4) 6 (8.5) 71 (0.9) 

 

The data displayed in Table 4.2.1.2 illustrate the prevalence rates for clinically meaningful stress, 

anxiety, and depression. These data suggest the prevalence of high/moderate stress, likely GAD 

and likely MDD were highest in those aged 25 or under and lowest in those aged over 60 years. 

 

 

Table 4.2.1.2: Chi-Square test of association between age categories and the prevalence of 

perceived stress, likely generalized anxiety disorder, and likely major depressive disorder. 

Psychological Concern Age Categories 

≤25 Years 

n (%) 

26–40 

Years 

n (%) 

41–60 

Years 

n (%) 

>60 Years 

n (%) 

Total 

Prevalence 

n (%) 

Perceived Stress 

Moderate or High Stress a 823 (96.3) 2500 (91.1) 2610 (81.9) 475 (68.2) 6408 (85.7) 

Chi 2 353.21 

p-value ≤0.001 

Effect Size (Phi) 0.22 

Generalized Anxiety Disorder (GAD) 

GAD likely b 515 (65.5) 1481 (58.6) 1090 (37.5) 147 (23.3) 3233 (47.2) 

Chi 2 491.81 

p-value ≤0.001 

Effect Size (Phi) 0.27 

Major Depressive Disorder (MDD) 

MDD likely c 534 (66.8) 1308 (50.9) 1064 (35.9) 172 (26.4) 3078 (44.1) 

Chi 2 378.10 

p-value ≤0.001 

Effect Size (Phi) 0.23 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7503671/table/ijerph-17-06366-t002/
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aModerate or high stress defined as PSS score ≥ 14; bLikely GAD defined as GAD-7 scale score ≥ 10; cLikely MDD 

defined as PHQ-9 scale score ≥ 10. 

 

Mean scores for all the respondents were 20.79 (SD = 6.83, n = 7589) on the PSS, 9.68 (SD = 

5.87, n = 6944) on the GAD-7 scale, and 9.43 (SD = 6.29, n = 7082) on the PHQ-9 scale. 

The data displayed in Table 4.2.1.3 indicate that the mean scores on the PSS, GAD-7, and PHQ-9 

scales were highest among those aged 25 years and under and lowest amongst those who were 

over 60 years old. There is an observed trend for the mean scores for all three scales to decrease 

with a shift from a younger age bracket to an older age bracket. 

 

Table 4.2.1.3: Mean scores on the PSS, GAD-7 Scale and PHQ-9 Scale by age. 

Outcome 

Measures 

Age 

in 

Years 

n Mean Std. 

Deviation 

Std. 

Error 

95% 

Confidence 

Interval for 

Mean 

Minimum Maximum 

Lower 

Bound 

Upper 

Bound 

PSS Total 

Score 

≤25 855 25.4 6.29 0.215 24.97 25.82 1 40 

26–40 2743 22 6.209 0.119 21.77 22.23 2 40 

41–60 3185 19.46 6.584 0.117 19.23 19.69 0 40 

>60 696 16.65 6.771 0.257 16.14 17.15 0 39 

Total 7479 20.81 6.833 0.079 20.65 20.96 0 40 

GAD-7 

Total 

Score 

≤25 786 12.23 5.697 0.203 11.83 12.63 0 21 

26–40 2526 11.12 5.63 0.112 10.9 11.34 0 21 

41–60 2904 8.53 5.625 0.104 8.33 8.74 0 21 

>60 631 6.35 5.172 0.206 5.94 6.75 0 21 

Total 6847 9.71 5.863 0.071 9.57 9.85 0 21 

PHQ-9 

Total 

Score 

≤25 800 13.05 6.734 0.238 12.59 13.52 0 27 

26–40 2569 10.35 6.086 0.12 10.12 10.59 0 27 

41–60 2961 8.31 5.897 0.108 8.1 8.52 0 27 

>60 652 6.65 5.609 0.22 6.22 7.08 0 27 

Total 6982 9.45 6.29 0.075 9.3 9.6 0 27 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7503671/table/ijerph-17-06366-t003/
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Results from the Levene test for homogeneity of variances suggested there was a violation of the 

assumption of equality of means for the PSS, GAD-7, and PHQ-9 scales (p > 0.05). Because of 

this, it was appropriate to apply the Welch F test and a Games–Howell post hoc test to determine 

mean score differences on the three scales between the different age groups. Welsh F tests 

confirmed that the differences between the groups in terms of their mean PSS, GAD-7, and PHQ-

9 scores were statistically significant. 

There were statistically significant differences between and within age groups for scores on the 

PSS (F = 319.89, p < 0.001), GAD-7 scale (F = 225.23, p < 0.001), and PHQ-9 (F = 195.82, p < 

0.001). 

The results of the Games–Howell post hoc test are as presented in Table 4.2.1.4. The results 

displayed in Table 4.2.1.4 confirm statistically significant differences in mean scores on the PSS, 

GAD-7, and PHQ-9 scales between each of the age categories and any other age category (p < 

0.001 for each comparison). The mean scores for the PSS, GAD-7, and PHQ-9 scales declined 

significantly with a shift from a younger age to an older age group suggesting that older 

respondents had less stress, anxiety, and depression symptoms compared to younger respondents. 

 

Table 4.2.1.4: Games-Howell post hoc multiple comparison. 

Outcome 

Measures 

(I) 

Age2 

(Years) 

(J) 

Age2 

(Years) 

Mean 

Difference (I-J) 

Std. 

Error 

Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

PSS Total 

Score 

≤25 26–40 3.396 * 0.246 0.000 2.76 4.03 

41–60 5.936 * 0.245 0.000 5.31 6.57 

>60 8.747 * 0.335 0.000 7.89 9.61 

26–40 ≤25 −3.396 * 0.246 0.000 −4.03 −2.76 

41–60 2.540 * 0.166 0.000 2.11 2.97 

>60 5.351 * 0.283 0.000 4.62 6.08 

41–60 ≤25 −5.936 * 0.245 0.000 −6.57 −5.31 

26–40 −2.540 * 0.166 0.000 −2.97 −2.11 

>60 2.811 * 0.282 0.000 2.09 3.54 

>60 ≤25 −8.747 * 0.335 0.000 -9.61 −7.89 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7503671/table/ijerph-17-06366-t004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7503671/table/ijerph-17-06366-t004/
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26–40 −5.351 * 0.283 0.000 −6.08 −4.62 

41–60 −2.811 * 0.282 0.000 −3.54 −2.09 

GAD-7 Total 

Score 

≤25 26–40 1.116 * 0.232 0.000 0.52 1.71 

41–60 3.699 * 0.228 0.000 3.11 4.29 

>60 5.884 * 0.289 0.000 5.14 6.63 

26–40 ≤25 −1.116 * 0.232 0.000 −1.71 −0.52 

41–60 2.583 * 0.153 0.000 2.19 2.98 

>60 4.769 * 0.234 0.000 4.17 5.37 

41–60 ≤25 −3.699 * 0.228 0.000 −4.29 −3.11 

26–40 −2.583 * 0.153 0.000 −2.98 −2.19 

>60 2.186 * 0.231 0.000 1.59 2.78 

>60 ≤25 −5.884 * 0.289 0.000 −6.63 −5.14 

26–40 −4.769 * 0.234 0.000 −5.37 −4.17 

41–60 −2.186 * 0.231 0.000 −2.78 −1.59 

PHQ-9 Total 

Score 

≤25 26–40 2.701 * 0.267 0.000 2.02 3.39 

41–60 4.744 * 0.262 0.000 4.07 5.42 

>60 6.405 * 0.324 0.000 5.57 7.24 

26–40 ≤25 −2.701 * 0.267 0.000 −3.39 −2.02 

41–60 2.043 * 0.162 0.000 1.63 2.46 

>60 3.704 * 0.250 0.000 3.06 4.35 

41–60 ≤25 −4.744 * 0.262 0.000 −5.42 −4.07 

26–40 −2.043 * 0.162 0.000 −2.46 −1.63 

>60 1.661 * 0.245 0.000 1.03 2.29 

>60 ≤25 −6.405 * 0.324 0.000 −7.24 −5.57 

26–40 −3.704 * 0.250 0.000 −4.35 −3.06 

41–60 −1.661 * 0.245 0.000 −2.29 −1.03 

*The mean difference is significant at the 0.05 level. 

 

For each of the three scales, the greatest mean differences were observed between respondents 

who were ≤25 years compared to those >60 years. For the PSS and the GAD-7, the respective 

mean differences in scores were 8.75, with a 95% CI of 7.89–9.61 and p < 0.001, and 6.41, with a 
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95% CI of 5.57–7.24 and p < 0.001. For the PHQ-9, the mean difference in the score between 

these age groups was 5.88, with a 95% CI of 5.14–6.63 and p < 0.001. 

Overall, the results suggest a decrease in severity of stress, anxiety, and depression symptoms with 

increasing age during COVID-19 in a Canadian sample. 

 

4. Discussion 

Our results indicate that about two-thirds of our respondents were aged between 26 and 60 years, 

and the remaining respondents were aged either 25 years and under or over 60 years. This contrasts 

with a study by Gonzalez-Sanguino et al [577]. where the majority of respondents were aged 

between 18–39 years (56.63%). The respondents in our sample were spread over a wider middle 

age range. Furthermore, the average age of the sample population in the study by Gonzalez-

Sanguino et al [577] was lower than the average age for our study participants (37.92 vs. 42.09, 

respectively). Our study results are, however, similar to those of other studies which have a lower 

representation of the elderly population [278, 577]; and this underrepresentation of this important 

segment of the population may limit us in relation to inferences made for those over 60 years of 

age in this study. 

Our results indicate that the prevalence rates for moderate/high stress, likely GAD, and likely 

MDD as well as the mean scores on the PSS, GAD-7, and PHQ-9 scales were highest amongst 

those aged under 25 years, and lowest amongst those over 60 years. This finding is consistent with 

some previous studies that reported higher scores in stress, anxiety, and depressive symptoms in 

younger people compared to older ages [577, 580, 581]. The finding that people aged 60 years and 

above reported lower scores on our rating scales is both interesting and curious, given that COVID-

19 infections have been shown to cause significantly higher morbidity and mortality in this age 

group compared to the younger age group [588, 589]. Since there was stronger emphasis of the 

need for people over 60 years to take more stringent measures with social distancing and they are 

also likely to have higher prevalence of underlying medical conditions, it may have been expected 

that they would be more distressed during the pandemic. On the other hand, older people tend to 

be less socially mobile than younger ones, thus possibly explaining their reported lower scores on 

rating scales for stress, anxiety, and depression during a pandemic lockdown. People above 60 

years are also more likely to have experienced various major life events in the past, possibly 

including having lived through past epidemics or pandemics, hence their increased resilience as 
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found in our study. Additionally, younger people, especially those under 25 years, may have 

perceived their academic, social, occupational, and economic prospects to be more threatened by 

COVID-19 compared to those over 60 years and this will likely, at least in part, explain their 

increased stress levels according to our study [582, 583]. As outlined in the introduction, several 

studies have reported lower rates of anxiety and depression in older age groups compared to 

younger ones [577, 580, 581]. Another hypothesis that could be propounded to explain this finding 

include that younger people, especially those under 25 years of age, are known to spend more time 

on social media and other news outlets. For example, in a 2019 US study, 90% of people aged 18 

to 29 were active on social media, compared to 45% of those aged over 65 years [590]. High 

consumption rates of news about the COVID-19 pandemic have been associated with increased 

levels of distress [585]. Having said this, one might also have expected that increased opportunities 

for social connection through social media outlets that are readily available to younger people 

would limit the impact of physical distancing on them, perhaps compared to older adults. 

One group particularly vulnerable to the effects of the COVID-19 pandemic continues to be older 

adults in senior care homes [588]. At the time this survey was designed in the context of 

Text4Hope, that fact was not known. It is likely that the majority of seniors responding to the 

Text4Hope survey are not in care, and this limitation must be taken into account in interpreting 

these and similar results on decreased severity of mental health indices in the older population. 

More research directed specifically at understanding the impact of social connectedness with 

stress, anxiety, and depression is needed to shed more light in this area. 

According to the UK Office for National Statistics, a population-based survey found that people 

over seventy years of age reported feeling happier than those aged 16 to 69 years during the period 

before a national lockdown was imposed in the wake of COVID-19 in the United Kingdom (UK) 

[591]. Interestingly, this gap in reported feelings of happiness between the groups decreased by 

the third week of the lockdown. Again, the UK government recommended stricter social distancing 

measures for those over 70 years of age, possibly explaining why they would have become 

increasingly more anxious and distressed as the pandemic continued. In comparison, our study 

data were collected at a single point at the beginning of the lockdown when social distancing was 

imposed across the province of Alberta, Canada. 

The clinical and practical utility of our study derives mainly from its potential to serve as a guide 

to healthcare planners in directing treatment and support services in a more targeted and age-
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appropriate way during this COVID-19 pandemic and related crisis situations in the future. With 

the knowledge that younger people, including students [575], tend to suffer disproportionately 

higher levels of stress, anxiety, and depression, equitable attention must be paid to ensure that their 

needs are met in all relevant areas. For example, online platforms may be used to deliver 

psychotherapeutic interventions and support networks to young people in their homes so as to 

minimize the spread of the virus while mitigating their increased vulnerability to mental distress 

during the pandemic. Educational institutions and authorities may also need to develop online 

platforms and portals to aid the delivery of lectures and other learning materials with a view to 

maintaining as much of their daily structure and routine as possible. 

Our study was limited in being a snapshot of self-reported experiences of mental health signs and 

symptoms at the beginning of the Alberta lockdown, as opposed to a more longitudinal evaluation, 

especially if administered by a trained clinician. It is possible therefore that data collected a few 

weeks further down the line from our original data set would reflect similar findings as did the 

aforementioned UK study [574]. Furthermore, our study is not representative of the population in 

Alberta either by age or gender [509] and so our findings may not be generalized to the entire 

population. In addition, although the ANOVA analysis allowed for comparison of the stress, 

anxiety, and depression levels between all the age groups as a strength, it did not take into account 

potential confounding factors such as sex, ethnicity, relationship status, employment and education 

status, which is a limitation. Age is likely to be one of the several factors upon which vulnerability 

to mental health effects of COVID-19 would be based. In addition, other social determinants of 

health, along with co-morbid physical health conditions, are known to play significant parts in 

increasing vulnerability in times of crisis [579]. Any interventions aimed at mitigating mental 

health effects of COVID-19 must therefore take of all these various factors into account. Finally, 

our survey did not ask participants about pre-existing stress, anxiety, and depression. It is possible 

that some respondents had these baseline stress, anxiety, and depression and so the reported scores 

on the standardized scales may not all be attributable to the COVID-19 pandemic. 

 

5. Conclusions 

Our results also indicate that both the prevalence rates as well as the mean scores for stress, anxiety, 

and depression on standardized scales were highest amongst those under 25 years, and lowest 

amongst those over 60 years. The trend for mean scores across the stress, depression, and anxiety 
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scales to decrease in severity from younger to older age has potential implications for planning to 

meet mental health service needs during COVID-19. Innovative and cost-effective interventions 

such as supportive text messaging which are independent of geographic location, are free to the 

end user, do not require expensive data plans, and can reach thousands of people simultaneously 

[216, 299, 300, 310, 369, 372, 475, 592] could be useful particularly to a younger age population 

who seem to be most impacted psychologically during the COVID-19 pandemic. 
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4.2.2 COVID-19 pandemic: influence of relationship status on stress, anxiety, and 

depression in Canada 

 

Nkire, N., Nwachukwu, I., Shalaby, R., Hrabok, M., Vuong, W., Gusnowski, A., . . . Agyapong, 

V. I. O. (2021). COVID-19 Pandemic: Influence of Relationship Status on Stress, Anxiety, and 

Depression in Canada. Ir J Psychol Med, 1-26. doi:10.1017/ipm.2021.1. Available at 

https://www.ncbi.nlm.nih.gov/pubmed/33597900     
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Abstract 

Objective: To examine the impact of relationship status on levels of stress, anxiety, and depression 

during the coronavirus (COVID-19) pandemic to identify relationship status groups who are at 

greater risk of mental health difficulties. 

Methods: The sample was drawn from individuals who subscribed to the Text4Hope program, a 

cognitive behavioral therapy inspired text messaging service developed to support Albertans 

during the COVID-19 pandemic. A survey link was sent to the subscribers to ascertain their 

relationship status and assess psychopathology using the Perceived Stress Scale-10 (PSS-10), 

Generalized Anxiety Disorder 7-item (GAD-7) scale, and Patient Health Questionnaire-9 (PHQ-

9). Data analysis was carried out using SPSS-26 for descriptive statistics. 

Results: Within the first 6 weeks of the pandemic, 8267 of 44·992 subscribers responded to the 

online survey giving a response rate of 19.4%. Mean scores on the PSS, GAD-7, and PHQ-9 were 

highest among those who were single and lowest among those who were widowed. Overall, mean 

scores on the PHQ-9 were higher in groups who self-identified as separated or divorced when 

compared with groups who identified as having partners, including the categories of married or 

cohabiting. 

Conclusions: Relationship status during the COVID-19 pandemic has an influence on the mental 

health of individuals. Our findings highlight relationship groups at risk of mental health problems 

during the pandemic and for whom treatments and mitigation should be targeted. 
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Introduction 

Background 

Since its discovery in Wuhan China, coronavirus disease-19 (COVID-19) has spread rapidly across 

the world in a few months [593]. Having been declared a global pandemic in January 2020, Canada 

has not been spared  [594]. As it has progressed, the pandemic leaves in its wake a significant 

death toll, worsening economic indices, and increased global disease burden [595]. This trail of 

devastation has caused governments to take unprecedented actions to curb the spread of this novel 

disease, including partial shutdown of the economy, physical distancing, and quarantine [439, 

596]. These measures coupled with the direct effects of the illness itself have disturbed the natural 

rhythm and structure of individuals’ lives, which in turn has had an adverse impact on mental 

health and well-being  [278]. 

Quarantine and self-isolation are well-established means for managing highly contagious disease 

outbreaks in an epidemic [597]. The two terms, although used interchangeably, have different 

meanings. Self-isolation is the sequestration of individuals who have been diagnosed with a 

contagious disease from those who are not sick [280, 598], while quarantine is the separation and 

limitation of movement of individuals who have potentially been exposed to a contagious disease 

to see whether they become unwell, thereby reducing the risk of infection to others [597, 599]. 

well-intentioned methods of managing a pandemic produce unintended consequences. Prior 

research indicates that both measures may increase anxiety, stress and depression [596], increase 

suicidal risk [600], escalate boredom, increase fears of infecting family particularly among those 

with young children, limit supplies of essential goods, affect family finances, induce frustration 

and anger and litigation [601, 602], and in some circumstances, result in the stigmatization of 

affected individuals. As well, by putting cohabiting individuals (eg. partners, roommates and 

families) in unusually close proximity for a long time in a mostly closed unit, it may expose or 

worsen existing tensions in relationships. While for single individuals, it may reduce access to 

previous supports, which may in turn increase their stress. 

Stress levels, anxiety, and depression are usually elevated during crises [278]. As workplaces have 

closed and individuals have become limited to their family units or households, intimate partner 
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relationships became an important source of coping with stress posed by the pandemic. 

Relationships have a bidirectional association with mental health such that a good relationship 

bodes well for good mental health, while severe mental illness may pose a strain on relationships. 

Some researchers have observed that relationships on the whole predict better mental health 

outcomes [603]; They also note that the quality of the relationship plays a role in ensuring good 

mental health. They further posit that established committed relationships are associated with 

greater benefit to mental health [603]. A contentious or troubled relationship is associated with 

more mental health problems in mothers and children [604, 605]. To further highlight the 

importance of the quality of relationship on mental health, prior studies have shown that single 

people have better mental health outcomes than those who are in an unhappy union [606]. Some 

authors show that levels of anxiety and depression are considerably higher in single mothers than 

in married mothers [607, 608], and the Millennium Cohort Study demonstrates that mothers in 

unstable families (separated or divorced) have worse mental health outcomes than those in stable 

family units [609]. Individuals who are in unstable relationships show higher levels of depression 

and anxiety than those in stable relationships [604, 610], which supports the view that positive 

interaction with partners or a spouse reduces the risk of depression and anxiety [611]. Research 

indicates that marital status differences in mental health are greatest when the comparison group 

is the divorced or widowed and smaller or nonsignificant in comparison to the never married, 

suggesting a more nuanced effect of marriage on mental health outcomes such as anxiety and 

depression [612, 613]. (Cairney & Krause, 2005; Williams & Carlson, 2012). 

The impact of relationships and relationship status on anxiety and depression during a pandemic, 

such as COVID-19, is less studied, and most of the studies in this area involve Asian cohorts. The 

predominance of studies comprising primarily Asians or set in Asian countries may limit 

generalizability to other countries and races; hence, the need for a study set in, and comprised of 

samples from, a different jurisdiction. The evidence varies for studies published to date. 

Hawryluck et al. [614] found no relationship between marital status and psychological outcomes 

in quarantine during a crisis, and Wang et al. [278], in examining the psychological responses 

during the initial phases of the COVID-19 pandemic in China, found that marital status did not 

significantly impact depression and anxiety scores. However, Tan and colleagues [615] in their 

study of the immediate mental health status of the Chinese workforce during the COVID-19 
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pandemic found that respondents who were divorced, separated, or widowed had higher impact of 

event, stress, anxiety, and depression scores than individuals who were single; and the married 

group had lower scores. This study differs from others in that it examined mental health issues in 

subjects returning to work in a pandemic. The added strain of returning to work in a pandemic and 

the attendant stress of finding appropriate childcare may have affected responses; while this was 

not explicitly explored in the study, it does deserve further examination. 

The present study examines the impact of relationship status on reports of stress, anxiety, and 

depression during the COVID-19 pandemic in a Canadian cohort. It aims to add to the literature 

in this area, which to the best of our knowledge is limited. Most of the literature in this area arises 

from Asia and may therefore not be generalizable to Canadian subjects; this in turn limits the 

evidence available for channelling appropriate resources and treatments to those who might need 

it. Findings may help to provide individuals in at-risk relationship status group with additional 

mental health supports/services during this and future pandemics. 

 

Method 

A cross-sectional survey was used to explore mean differences in perceived stress, anxiety, and 

depression symptom scores according to the relationship status of Text4Hope subscribers. 

Recruitment 

The study recruitment procedures and sample size estimations have been described in the 

published study protocol [616]. An online survey link was sent to subscribers to the Text4Hope 

program, a daily supportive text message service, launched by Alberta Health Services on March 

23, 2020, to help Albertans cope with the mental health effects of the COVID-19 pandemic. In 

addition to demographic information, we assessed clinical characteristics using validated scales 

for self-reported symptoms, including the Perceived Stress Scale (PSS), the Generalized Anxiety 

Disorder 7-item (GAD-7) scale, and the Patient Health Questionnaire-9 (PHQ-9). The PSS is a 

validated 10-item questionnaire used to assess the self-reported level of stress in the previous 1 

month by assessing thoughts and feelings. Each item on the scale is scored between 0 (never) to 5 
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(very often). Higher scores on the scale indicates higher levels of stress [302]. The GAD-7 is a 

validated 7-item questionnaire used to assess the self-reported levels of anxiety in respondents in 

the 2 weeks prior to assessment [301]. It is based on DSM-IV-TR symptoms of anxiety. Each item 

on the scale is scored between 0 (not at all) and 4 (nearly every day).  

The PHQ-9 is a 9-item validated instrument used to diagnose and measure the severity of 

depression in general medical and mental health settings [303]; it is the major depression module 

of the full PHQ. Each of the nine items on the questionnaire is scored between 0 (not at all) and 3 

(nearly every day). It may be used to plan and monitor treatment of depression. 

Sample size estimation 

Based on a provincial population estimate of approximately 4.3 million, the necessary sample size 

to generate prevalence estimates was 4157, assuming a 99% confidence level and 2% error. 

Previous research employing similar methodology in Alberta generated a 20% response rate [94]. 

Therefore, we aimed to extract and analyze data after obtaining a minimum recruited sample of 20 

785 Text4Hope subscribers. 

Data analysis 

Data analysis was undertaken using the IBM Statistical Package for Social Sciences (SPSS) 

Statistics for Windows, version 26 [418]. One-way analysis of variance (ANOVA) with two-tailed 

significance (p < 0.05) was performed to assess the statistical differences between relationship 

status and corresponding mean scores on the PSS, the GAD-7, and the PHQ-9. For variables which 

did not violate the assumptions of homogeneity of variance in the mean scores on the ANOVA 

test, we performed a Tukey’s post hoc test to determine if there were statistically significant 

differences in the mean scores of the various clinical measures between the different relationship 

status groupings. For variables which violated the homogeneity of variance assumption, we 

determined if there were statistically significant differences for the mean scores for the various 

clinical measures between the different relationship status groupings using the Welch F test and a 

Games-Howell post hoc test (as these tests do not require groups to have equal standard 

deviations). 
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Results 

Of the 44·992 subscribers who joined Text4Hope in the first 6 weeks, 8267 responded to the online 

survey invitation, yielding a 19.4% response rate. Of the 8267 respondents, 5799 (70.1%) 

identified as either married, cohabiting, or partnered, 618 (7.5%) identified as either separated or 

divorced, 136 (1.6%) identified as widowed, 1541 (18.6%) identified as single, 95 (1.1%) 

identified as “other,” and 78 (0.9%) did not identify their relationship status.  

The other demographic characteristics of the respondents are as shown in Table 4.2.2.1. 

Table 4.2.2.1: Distribution of demographic characteristics of respondents by relationship status 

Variables Married/co

habiting/ 

partnered 

N (%) 

Separated/ 

divorced N 

(%) 

Widowed 

N (%) 

Single N 

(%) 

Other N 

(%) 

Overall N 

(%) 

Gender 

 Male 691 (70.60) 52 (5.30) 8 (0.80) 222 (22.70) 6 (0.60) 979 

(12.00) 

 Female 5055 (71.20) 565 (8.00) 125 (1.80) 1287 

(18.10) 

72 (1.00) 7104 

(86.90) 

 Other 45 (48.90) 1 (1.10) 1 (1.10) 29 (31.50) 16 (17.40) 92 (1.10) 

Age 

 ≤25 455 (50.30) 11 (1.20) 0 (0.00) 426 (47.10) 13 (1.40) 905 

(11.30) 

 26–40 2251 (76.70) 111 (3.80) 5 (0.20) 545 (18.60) 24 (0.80) 2936 

(36.60) 

 41–60 2513 (73.50) 383 (11.20) 49 (1.40) 445 (13.0)0 31 (0.90) 3421 

(42.60) 

 >60 487 (64.10) 103 (13.60) 75 (9.90) 83 (10.90) 12 (1.60) 760 (9.50) 

Ethnicity 

 Caucasian 4820 (72.10) 533 (8.00) 117 (1.80) 1167 

(17.50) 

47 (0.70) 6684 

(82.00) 

 Indigenous 178 (58.90) 25 (8.30) 4 (1.30) 90 (29.80) 5 (1.70) 302 (3.70) 
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 Asian 276 (68.30) 14 (3.50) 1 (0.20) 110 (27.20) 3 (0.70) 404 (5.00) 

 Other 499 (65.80) 43 (5.70) 10 (1.30) 168 (22.20) 38 (5.00) 758 (9.30) 

Education 

 Less than high 

school diploma 

114 (34.90) 23 (7.00) 4 (1.20) 177 (54.10) 9 (2.80) 327 (4.00) 

 High school 

diploma 

532 (65.80) 58 (7.20) 21 (2.60) 190 (23.50) 8 (1.00) 809 (9.90) 

 Post-secondary 

education 

5097 (73.40) 534 (7.70) 105 (1.50) 1158 

(16.70) 

53 (0.80) 6947 

(85.00) 

 Other education 47 (51.60) 2 (2.20) 4 (4.40) 13 (14.30) 25(27.50) 91 (1.10) 

Employment status 

Employed 4530 (75.70) 443 (7.40) 45 (0.80) 924 (15.40) 40 (0.70) 5982 

(73.20) 

Unemployed 534 (56.00) 102 (10.70) 24 (2.50) 282 (29.60) 12 (1.30) 954 

(11.70) 

Retired 384 (68.80) 53 (9.50) 62 (11.10) 54 (9.70) 5 (0.900) 558 (6.80) 

Students 204 (45.40) 7 (1.60) 0 (0.00) 233 (51.90) 5 (1.10) 449 (5.50) 

Other 137 (58.50) 13 (5.60) 5 (2.10) 46 (19.70) 33 (14.10) 234 (2.90) 

Housing status 

Own home 4314 (81.80) 354 (6.70) 106 (2.00) 475 (9.00) 28 (0.50) 5277 

(65.7) 

Living with family 300 (38.10) 36 (4.60) 2 (0.30) 435 (55.30) 14 (1.80) 787 (9.8) 

Renting 1031 (54.80) 214 (11.40) 20 (1.10) 589 (31.30) 27 (1.40) 1881 

(23.4) 

Other 33 (40.70) 5 (6.20) 2 (2.50) 18 (22.20) 23 (28.40) 81 (1.0) 

 

As demonstrated in Table 4.2.2.1, the majority of respondents were female, (n = 7104, 86.9%), 

were Caucasians (n = 6684, 82.0%), had post-secondary education (n = 6947, 85.0%), were 

employed (n = 5982, 73.2%), were married, cohabiting, or partnered (n = 5799, 70.1%), and owned 

their own home (n = 5277, 65.7%). The mean scores for all the respondents were 20.79 (s.d. = 

6.83, n = 7589) on the PSS, 9.68 (s.d. = 5.87, n = 6944) on the GAD-7 scale, and 9.43 (s.d. = 

6.29, n = 7082) on the PHQ-9 scale. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7948095/table/tbl1/
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Table 4.2.2.2 presents the means and standard deviations for the PSS, GAD-7, and PHQ-9 in 

relation to the various relationship status groups. 

 

Table 4.2.2.2: Mean scores on the GAD-7 scale, PHQ-9 scale, and PSS by relationship status 

Scale Self-reported relationship 

status 

N Mean Std. 

deviation 

Std. 

error 

95% confidence 

interval for mean 

Lower 

bound 

Upper 

bound 

GAD-7 

total 

score 

Married/cohabiting/partnered 4942 9.60 5.80 0.10 9.40 9.80 

Separated/divorced 539 9.30 6.00 0.30 8.80 9.80 

Widowed 117 7.40 5.53 0.50 6.40 8.40 

Single 1270 10.40 5.90 0.10 10.00 10.70 

Other 66 9.10 5.90 0.70 7.70 10.60 

Total 6934 9.70 5.80 0.10 9.50 9.80 

PHQ-9 

total 

score 

Married/cohabiting/partnered 5034 8.90 6.00 0.10 8.70 9.000 

Separated/divorced 549 10.40 6.70 0.30 9.80 10.90 

Widowed 120 7.90 6.20 0.60 6.80 9.10 

Single 1302 11.30 6.70 0.10 10.90 11.70 

Other 67 9.40 7.16 0.90 7.60 11.10 

Total 7072 9.40 6.29 0.10 9.30 9.60 

PSS 

total 

score 

Married/cohabiting/partnered 5378 20.40 6.65 0.10 20.20 20.60 

Separated/divorced 582 20.90 7.17 0.30 20.40 21.50 

Widowed 129 17.90 6.90 0.60 16.70 19.10 

Single 1410 22.40 7.00 0.20 22.00 22.80 

Other 78 21.60 7.20 0.800 19.90 23.20 

Total 7577 20.80 6.80 0.10 20.60 20.90 

GAD-7, Generalized Anxiety Disorder 7 scale; PHQ, Patient Health Questionnaire; PSS, Perceived Stress Scale. 

 

Table 4.2.2.2 shows that the mean scores on the PSS, GAD-7, and PHQ-9 were highest among 

those who were single and lowest among those who were widowed. Respondents who were either 

married, cohabiting, or partnered and those who were either separated or divorced had similar 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7948095/table/tbl2/
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mean scores on the PSS and GAD-7. However, respondents who were either separated or divorced 

had a higher mean score on the PHQ-9 than respondents who were either married, cohabiting, or 

partnered. 

Table 4.2.2.3 represents the results of the one-way ANOVA comparing the sums of squares 

between and within relationship status groups for the PSS, GAD-7, and PHQ-9. 

 

Table 4.2.2.3: One way ANOVA comparing sums of squares between and within groups 

  
Sum of squares DF Mean square F statistic Sig. 

GAD-7 total score Between groups 1350.20 4 337.60 9.90 < 0.01* 
 

Within groups 237·190.60 6929 34.20 
  

Total 238·540.80 6933 
   

PHQ-9 total score Between groups 7087.10 4 1771.80 45.90 < 0.01* 

Within groups 272·566.90 7067 38.60 
  

Total 279·654.50 7071 
   

PSS total score Between groups 5590.10 4 1397.50 30.50 < 0.01* 

Within groups 347·437.80 7572 45.90 
  

Total 353·027.90 7576 
   

GAD-7, Generalized Anxiety Disorder 7 scale; PHQ, Patient Health Questionnaire; PSS, Perceived Stress Scale; DF, 

degree of freedom. 
*p < 0.05. 

 

Table 4.2.2.3 demonstrates that there were statistically significant differences between and within 

relationship status groups for scores on the PSS (F = 30.46, p < 0.01), GAD-7 (F = 9.86, p < 0.01), 

and PHQ-9 (F = 45.94, p < 0.01). The Levene statistic test of homogeneity of variances suggested 

no violation of the assumption of equality of means for the GAD-7 (p > 0.05), and thus, a 

Tukey’s post hoc test was conducted to determine statistically significant differences in the mean 

scores between the different relationship status groups as presented in Table 4.2.2.4. However, the 

Levene statistic test of homogeneity of variances suggested there was a violation of the assumption 

of equality of means for the PSS and PHQ-9 (p < 0.05). Consequently, a Welch F test and a Games-

Howell post hoc test were carried out to determine statistically significant differences in the mean 

scores on the two scales between the different relationship status groups. The Welsh F tests were 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7948095/table/tbl3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7948095/table/tbl3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7948095/table/tbl4/
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statistically significant in each case, which confirms that the differences between the groups in 

terms of their mean PSS and PHQ-9 scores were statistically significant. Results of the Games-

Howell post hoc test is presented in Table 4.2.2.5. 

 

Table 4.2.2.4: Tukey HSD post hoc multiple comparison 

Dependent 

variable 

(I) 

Relationship 

(J) Relationship Mean 

differenc

e (I–J) 

Std. 

error 

p-

Value* 

95% confidence 

interval 

Lower 

bound 

Upper 

bound 

GAD-7 

total score 

Married/co

habiting 

/partnered 

Separated/divorced 0.30 0.27 0.78 −0.42 1.03 

Widowed 2.23 0.55 <0.01* 0.73 3.72 

Single −0.77 0.18 <0.01* −1.27 −0.26 

Other 0.47 0.73 0.97 −1.51 2.45 

Separated/d

ivorced 

Married/cohabiting/ 

partnered 

−0.30 0.27 0.78 −1.03 0.42 

Widowed 1.92 0.60 0.01* 0.30 3.55 

Single −1.07 0.30 <0.01* −1.89 −0.25 

Other 0.16 0.76 1.00 −1.92 2.25 

Widowed Married/cohabiting/ 

partnered 

−2.23 0.55 <0.01* −3.72 −0.73 

Separated/divorced −1.92 0.60 0.01* −3.55 −0.30 

Single −2.99 0.57 <0.01* −4.54 −1.45 

Other −1.76 0.90 0.29 −4.22 0.70 

Single Married/cohabiting/ 

partnered 

0.77 0.18 <0.01* 0.26 1.27 

Separated/divorced 1.07 0.30 <0.01* 0.25 1.89 

Widowed 2.99 0.57 <0.01* 1.45 4.54 

Other 1.23 0.74 0.45 −0.78 3.25 

Other Married/cohabiting 

/partnered 

−0.47 0.73 0.97 −2.45 1.51 

Separated/divorced −0.16 0.76 0.10 −2.25 1.92 
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Widowed 1.76 0.90 0.29 −0.70 4.22 

Single −1.23 0.74 0.45 −3.25 0.78 

GAD-7, Generalized Anxiety Disorder-7 item scale. 
*p < 0.05. 

 

Table 4.2.2.5: Games-Howell post hoc multiple comparison 

Depende

nt 

variable 

(I) 

Relationship 

(J) Relationship Mean 

difference 

(I–J) 

Std. 

error 

Sig. 95% confidence 

interval 

Lower 

bound 

Upper 

bound 

PHQ-9 

total 

score 

Married/cohab

iting/partnered 

Separated/divorced −1.52 0.30 <0.01* −2.33 −0.70 

Widowed 0.93 0.57 0.48 −0.65 2.50 

Single −2.47 0.20 <0.01* −3.02 −1.91 

Other −0.52 0.88 0.976 −2.98 1.94 

Separated/divo

rced 

Married/cohabiting/

partnered 

1.52 0.30 <0.01* 0.70 2.33 

Widowed 2.44 0.63 0.01* 0.70 4.18 

Single −0.95 0.34 0.04* −1.88 −0.03 

Other 0.99 0.92 0.81 −1.57 3.56 

Widowed Married/cohabiting/

partnered 

−0.93 0.57 0.48 −2.50 0.65 

Separated/divorced −2.44 0.63 0.01* −4.18 −0.70 

Single −3.40 0.59 <0.01* −5.03 −1.76 

Other −1.45 1.04 0.64 −4.33 1.43 

Single Married/cohabiting/

partnered 

2.47 0.20 <0.01* 1.91 3.02 

Separated/divorced 0.954 0.34 0.04* 0.03 1.88 

Widowed 3.40 0.59 <0.01* 1.76 5.03 

Other 1.95 0.89 0.20 −0.55 4.45 

Other Married/cohabiting/

partnered 

0.519 0.88 0.98 −1.94 2.98 

Separated/divorced −0.99 0.92 0.81 −3.56 1.57 
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Widowed 1.45 1.04 0.64 −1.43 4.33 

Single −1.95 0.89 0.20 −4.45 0.55 

PSS total 

score 

Married/cohab

iting/partnered 

Separated/divorced −0.54 0.31 0.42 −1.39 0.31 

Widowed 2.49 0.61 0.01* 0.80 4.19 

Single −1.99 0.21 <0.01* −2.57 −1.43 

Other −1.18 0.83 0.62 −3.50 1.15 

Separated/divo

rced 

Married/cohabiting/

partnered 

0.537 0.31 0.42 −0.31 1.39 

Widowed 3.03 0.68 <0.01* 1.17 4.89 

Single −1.46 0.35 <0.01* −2.42 −0.50 

Other −0.64 0.88 0.95 −3.08 1.80 

Widowed Married/cohabiting/

partnered 

−2.49 0.61 0.01* −4.19 −0.80 

Separated/divorced −3.03 0.68 <0.01* −4.89 −1.17 

Single −4.49 0.63 <0.01* −6.24 −2.74 

Other −3.67 1.03 <0.01* −6.50 −0.84 

Single Married/cohabiting/

partnered 

1.99 0.21 <0.01* 1.43 2.57 

Separated/divorced 1.46 0.35 <0.01* 0.50 2.42 

Widowed 4.49 0.63 <0.01* 2.74 6.24 

Other 0.82 0.85 0.87 −1.54 3.18 

Other Married/cohabiting/

partnered 

1.18 0.83 0.62 −1.15 3.50 

Separated/divorced 0.64 0.88 0.95 −1.80 3.08 

Widowed 3.67 1.03 <0.01* 0.84 6.50 

Single −0.82 0.85 0.87 −3.18 1.54 

PHQ, Patient Health Questionnaire; PSS, Perceived Stress Scale. 
*The mean difference is significant at the 0.05 level. 

 

Table 4.2.2.4 suggests that respondents who identified as either married, cohabiting, or partnered 

had significantly higher mean scores on the GAD-7 compared to respondents who identified as 

widowed (mean difference = 2.23, 95% CI = 0.73–3.72, and p < 0.01) but not respondents who 

identified as separated or divorced or other (p > 0.05). On the other hand, respondents who were 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7948095/table/tbl4/
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either married, cohabiting, or partnered were significantly more likely to have a lower mean score 

on the GAD-7 compared to respondents who were single (mean difference = 0.77, 95% CI = 

−1.27–−0.26, p < 0.01). Table 4.2.2.4 also suggests that respondents who were single had a 

significantly higher mean score on the GAD-7 compared to respondents who were either separated 

or divorced (mean difference = 1.07, 95% CI = 0.25–1.89, p < 0.01) and respondents who were 

widowed (mean difference = 2.99, 95% CI = 1.45–4.54, p < 0.01). Finally, respondents who were 

either separated or divorced had a significantly higher mean score on the GAD-7 compared to 

respondents who were widowed (mean difference = 1.92, 95% CI = 0.3–3.55, p < 0.01). 

Table 4.2.2.5 shows that respondents who identified as either married, cohabiting, or partnered had 

significantly lower mean scores on the PHQ-9 compared to respondents who identified as 

separated or divorced (mean difference = −1.52, 95% CI = −2.33–−0.7, p < 0.01) and respondents 

who identified as single (mean difference = −2.47, 95% CI = −3.02–−1.91, p < 0.01), but not 

respondents who identified as either widowed or other (p > 0.05). On the other hand, respondents 

who were single had significantly higher mean scores on the PHQ-9 compared to respondents who 

were separated or divorced (mean difference = 0.95, 95% CI = 0.03–1.88, p = 0.04) and those who 

were widowed (mean difference = 3.40, 95% CI = 1.76–5.03, p < 0.01). Finally, respondents who 

identified as separated or divorced had a significantly higher mean score on the PHQ-9 compared 

to respondents who were widowed (mean difference = 2.44, 95% CI = 0.70–4.18, p < 0.01). 

Table 4.2.2.5 also shows that respondents who identified as either married, cohabiting, or 

partnered had significantly higher mean scores on the PSS compared to respondents who identified 

as widowed (mean difference = 2.94, 95% CI = 0.8–4.19, p < 0.01) and a significantly lower mean 

score than respondents who identified single (mean difference = −1.99, 95% CI = −2.57–

−1.43, p < 0.01), but not respondents who identified as either widowed or other (p > 0.05). On the 

other hand, respondents who were single had significantly higher mean scores on the PSS 

compared to respondents who were separated or divorced (mean difference = 1.46, 95% CI = 0.50–

2.42, p < 0.01) and those who were widowed (mean difference = 4.49, 95% CI = 2.74–6.24, p < 

0.01). Finally, respondents who identified as separated or divorced had a significantly higher mean 

score on the PSS compared to respondents who were widowed (mean difference =3.03, 95% CI = 

1.17–4.89, p < 0.01). 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7948095/table/tbl4/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7948095/table/tbl4/
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Discussion 

This is the first study in Canada to specifically examine the impact of relationship status on 

measures of self-reported stress, anxiety, and depression during the COVID-19 pandemic. The 

majority of the participants in this study were Caucasian (n = 6684, 82%), female (n = 7104, 

86.9%), aged between 26 and 60 years (n = 6357, 79.2%), with post-secondary school education 

(n = 6947, 85.0%), employed (n = 5982, 73.2%), and living in their own home (n = 5277, 65.7%). 

These figures (see Table 4.2.2.1) suggest a degree of socioeconomic stability within the sample, 

prior to COVID-19 pandemic onset. 

The majority of individuals in the cohort identified as married, cohabiting, or partnered (n = 5799, 

70.1%). This is comparable to the findings of Wang et al. [278] who surveyed the general public 

in mainland China in the early weeks of the COVID-19 pandemic and found that 76.4% of their 

participants reported being married. We found a consistent trend of higher mean scores on the PSS, 

GAD-7, and PHQ-9 in responders who identified as single compared to those who were married, 

cohabiting, or partnered, or indeed in any other relationship category. This suggests that being in 

a relationship of some sort mitigates the risk of developing symptoms of anxiety, depression, or 

stress during the COVID-19 pandemic. This is not surprising as having someone around helps to 

provide a means of socializing particularly with the restrictions in socializing put in place at some 

points during the pandemic. Individuals who identified as separated or divorced also reported 

higher mean scores across measures compared to those who were married, partnered, or 

cohabiting, although this difference was more distinct for PHQ-9 than GAD-7 or PSS. Individuals 

who were widowed consistently reported low levels of anxiety and depression compared to other 

groups; this was not in alignment with the finding of Tan et al. [615]. It is possible that having 

been through the loss of a partner and its attendant grief, these individuals may have developed 

the resilience to help them cope with the pandemic. 

Social isolation and loneliness have been identified as major adverse consequences of the COVID-

19 pandemic [617]. Other studies have reported that when people are isolated or lonely, they 

become significantly more vulnerable to anxiety, depression, deliberate self-harm, and suicide [27, 

618, 619]. Single individuals are certainly more likely to feel the effects of loneliness and isolation 

more than the married [619], and this may explain the consistently higher levels of stress, anxiety, 

and depression among the single compared to other subgroups within this cohort. Available 
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evidence suggests that measures aimed at reducing loneliness and promoting connectedness can 

be protective against emotional problems, deliberate self-harm, and completed suicide [620, 621]. 

While this study did not specifically ask respondents about loneliness, we hypothesize that single 

individuals were more likely to be lonely and socially isolated in quarantine and self-isolation, and 

future studies may explore this hypothesis. As such, results from the present study suggests a need 

for early interventions that are targeted at people who are single, with a view to preventing or 

mitigating mental health consequences of the COVID-19 pandemic or future crisis situations. 

Wang et al.  in their study of a Chinese cohort demonstrated that 75.2% of respondents reported 

experiencing some worry about the prospects of a family member becoming infected with the 

COVID-19 virus [278]. This same study found that increased levels of concern that a family 

member would become infected was significantly associated with depression, anxiety, and stress 

(DAS) subscale scores (B = 0.50, 95% CI = 0.04–0.96); the present study showed that respondents 

who are married, cohabiting, or partnered had higher mean anxiety scores compared to widowed. 

This finding may be a reflection of the concerns about infecting a partner. It merits further 

exploration. 

This study has several strengths and limitations. The use of anonymous online surveys ensures an 

element of blinding and mitigated the risk of bias on the part of a potential assessor or bias on the 

part of the respondent; it also ensured anonymity of the individuals completing the survey. On the 

downside, the nature and quality of relationships in the different subgroups was not explored; as 

well, the survey did not clarify whether people who identified as single had other close and reliable 

social networks such as supportive roommate situations which could well impact their coping 

abilities and sense of distress. The use of a self-report survey poses a limitation in the actual 

definition of illness, as assessment by trained mental health clinicians administering the survey 

may yield potentially differing results. Generalization is limited by the study sample being based 

primarily in Alberta Canada, and the respondents are individuals who are specifically enrolling 

into a service to receive anxiety and stress support. Furthermore, we were unable to measure 

respondents’ pre-COVID-19 baseline scores for stress, anxiety, and depression. The relatively low 

response rate may open the study to nonresponse bias. However, the study sample was greater than 

the projected sample size of 4157 needed to accurately estimate prevalence rates of mental health 

conditions in an Alberta population with a 99% confidence and a 2% margin of error. The use of 
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an anonymous recruitment process also meant that we were unable to compare how responders 

differed from non-responders both clinically and demographically although our representative 

sample suggest the two groups would have similar characteristics. In addition, while a one-way 

ANOVA allowed for comparison of the stress, anxiety, and depression levels between all the 

relationship groups as a strength, it did not take into account potential confounding factors such as 

sex, age, ethnicity, employment, and education status, which is a limitation. The impact of these 

confounding factors could be assessed using regression models, although such models would also 

have the limitation of not allowing for a comparison of the stress, anxiety, and depression between 

all relationship status categories. Notwithstanding these limitations, the findings from this study 

shed light on the effects of relationship status on reports of stress, anxiety, and depression in the 

early stages of the COVID-19 pandemic. The nature of recruitment into this study allowed for 

increased respondent diversity and generalizability as well as affording us the opportunity to 

investigate some demographic predictors. The findings are in alignment with existing literature 

from other geographical areas. 

Results from this study suggests that being single and separated or divorced are risk factors for 

more severe outcome stress, anxiety, and depression scores specifically during the COVID-19 

pandemic. Services aimed at providing mental health supports during pandemics should consider 

allocating more resources to supporting these particular groups of people. For example, supportive 

text messages are independent of geographic location, are free to the end users, do not require 

expensive data plans, and can reach thousands of people simultaneously [94, 545]. Previous 

research has reported that daily supportive text messages are effective in reducing depressive 

symptoms as well as supporting individuals with problem drinking  [216, 217, 310, 318, 372, 475, 

622] High user satisfaction has also been reported [94, 299]. Therefore, innovative and cost-

effective interventions such as the Text4Hope program [300, 586] could be useful particularly to 

a single and separated or divorced individual who seem to be most impacted psychologically 

during the COVID-19 pandemic. 
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4.2.3 Ethnicity COVID-19 Pandemic: Stress, Anxiety, and Depression Levels Highest 

amongst Indigenous Peoples in Alberta 

 

Lawal, M. A., Shalaby, R., Chima, C., Vuong, W., Hrabok, M., Gusnowski, A., . . . Agyapong, 

V. I. O. (2021). COVID-19 Pandemic: Stress, Anxiety, and Depression Levels Highest amongst 

Indigenous Peoples in Alberta. Behavioral sciences (Basel, Switzerland), 11(9), 115. 

doi:10.3390/bs11090115. Available at https://www.ncbi.nlm.nih.gov/pubmed/34562953 
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Abstract 

This study explores differences in stress, anxiety, and depression experienced by different ethnic 

groups during the COVID-19 pandemic. This was a cross-sectional online survey of subscribers 

of the COVID-19 Text4Hope text messaging program in Alberta. Stress, anxiety, and depression 

were measured among Caucasian, Indigenous, Asian, and other ethnic groups using the Perceived 

Stress Scale (PSS)-10, Generalized Anxiety Disorder (GAD)-7, and Patient Health Questionnaire 

(PHQ)-9 scales, respectively. The burden of depression and stress were significantly higher in 

Indigenous populations than in both Caucasian and Asian ethnic groups. The mean difference 

between Indigenous and Caucasian for PHQ-9 scores was 1.79, 95% CI of 0.74 to 2.84, p < 0.01 

and for PSS-10 it was 1.92, 95% CI of 0.86 to 2.98, p < 0.01). The mean difference between 

Indigenous and Asian for PHQ-9 scores was 1.76, 95% CI of 0.34 to 3.19, p = 0.01 and for PSS-

10 it was 2.02, 95% CI of 0.63 to 3.41, p < 0.01. However, Indigenous participant burden of anxiety 

was only significantly higher than Asian participants’ (mean difference for GAD-7 was 1.91, 95% 

CI of 0.65 to 3.18, p < 0.01). Indigenous people in Alberta have higher burden of mental illnesses 

during the COVID-19 pandemic. These findings are helpful for service planning and delivery. 
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Introduction 

Several studies have reported increased or high levels of psychological distress and perceived 

mental illnesses in different populations during a pandemic or epidemic of a disease [278, 584, 

623-630] and during mass disasters [631-633]. By early 2020, the Chinese Center for Disease 

Control and Prevention investigated clusters of patients with pneumonia of unknown etiology in 

Wuhan, leading to the isolation of a novel coronavirus (2019-nCoV) [634].  The World Health 

Organization (WHO) declared a global pandemic [635] on 11 March 2020 and by July, there were 

around 10 million coronavirus disease (COVID-19) cases and approximately 510,000 COVID-

related deaths. Canada reported about 104,000 COVID cases with approximately 8600 related 

deaths in the same period [636]. 

The WHO has reported that one in four people will suffer mental or neurological disorders [637]. 

The 2017 Global Burden of Disease Study revealed that, depressive disorders and anxiety 

disorders were the third and eighth leading causes of years lived with disability (YLDs), 

respectively [638, 639]. In Canada, mental health and substance use disorders are the second 

leading cause of YLDs. Around 20% of Canadian residents experience mental illness each year, 

most frequently mood and anxiety disorders [640]. Suicide can occur in psychotic and affective 

disorders but it is a core symptom of depressive disorder [641] and around 4000 deaths by suicide 

occur in Canada annually [642]. The total annual cost of mental illnesses to the Canadian economy 

was estimated at $51 billion (CAD) in 2008 with a projected increase to $2.5 trillion (CAD) by 

2041 [640]. 

Indigenous peoples are a diverse set of communities living across Canada, comprising First 

Nations, Métis, and Inuit populations [643]. Indigenous peoples constituted 4.9% of the population 

of Canada in 2016 [644]. Collectively, Indigenous peoples carry the highest burden of physical 

and mental illnesses in Canada [645-651]. a trend that extends to other countries with Indigenous 

populations [652-657]. However, one study reported similar prevalence of depression and anxiety 

for Indigenous and non-Indigenous populations in the Canadian province of British Columbia 

[658]. Additionally, a systematic review and meta-analysis study that combined studies of 

Indigenous people of the Americas reported significantly lower lifetime prevalent rates of 

generalized anxiety, panic, and all depressive disorders in Indigenous populations. However, post-

traumatic stress disorder (PTSD) and social phobia were significantly higher relative to the non-
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Indigenous population [659]. Despite these findings, the overwhelming majority of studies [645-

656] and a United Nations report [657] agreed that the burdens of physical and of mental illnesses 

are generally higher in Indigenous peoples compared to non-Indigenous populations. 

Worldwide, suicide rates among Indigenous peoples are generally significantly higher than in non-

Indigenous populations [660]. In a 2019 Canadian study, relative to non-Indigenous persons, the 

suicide rate among Inuit peoples was nine times higher; three times higher among First Nations 

peoples; and two times higher among Métis peoples [661]. However, suicide rates varied by First 

Nations Band, with a reported suicide rate of zero about 60% of bands. In addition, suicide rates 

were highest in people aged 15–24 years among First Nations males and Inuit males and females 

[661]. The reasons for the disproportionately higher burden of physical and mental illnesses among 

the Canadian Indigenous populations is attributable to social determinants of health (e.g., 

education, housing, socioeconomic status, access to services, etc.). Indigenous peoples often 

experience inequities that predispose them to experience poorer health outcomes compared to non-

Indigenous populations [662-664]. The Truth and Reconciliation Commission of Canada report 

detailed intergenerational trauma inflicted upon Indigenous peoples from the imposition of the 

residential school system and the Indian Act in Canada over several decades [665]. 

Numerous studies, using standardized questionnaires, have reported high levels of psychological 

distress, anxiety, and depression due to the COVID-19 pandemic [278, 584, 623-630, 666, 667]. 

The prevalence of anxiety and depression, as measured by different standardized questionnaires, 

varied widely during the COVID-19 pandemic. For depression, the prevalence ranged from 14.6% 

to 53.8% during the COVID-19 pandemic [278, 623, 624, 626, 627, 666], in excess of expected 

worldwide prevalence of 2% to 6% in 2017 [48]. Reported prevalence for anxiety during the 

COVID-19 pandemic range from 8.3% to 50.3% [278, 623, 624, 626, 627, 629, 630, 666], also far 

higher expected worldwide prevalence of 2.5% to 7% in 2017 [668]. For stress during the COVID-

19 pandemic, estimated prevalence ranges from 7.6% to 53.8% [2,5,8,9,47]. These worldwide 

prevalence for anxiety disorders and depression used for comparison were gleaned from a 

combination of survey-, medical- and epidemiological data, and meta-regression modelling in 

cases where raw data is missing [668]. Different studies reported variable epidemiological risk 

factors that are significantly associated with increased prevalence of anxiety, depression, and 
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stress, measured by standardized questionnaires, during the COVID-19 pandemic in different 

populations [278, 584, 623-628, 630, 666].  

Risk factors positively associated with depression in these studies included age 21–40 years [626, 

630], female gender[278, 624], alcohol use[630], negative affect, detachment, an acquaintance 

infected with COVID-19, prior medical problems, stressful situations [624], specific physical 

health symptoms, poor self-rated health status [278], being close to the epicenter of the outbreak 

[630], being quarantined or affected by quarantine [625, 666], financial burden due to massive 

quarantine [627], and spending more time exposed to COVID-19 related news [627]. Risk factors 

reported to be significantly associated with increased prevalence of anxiety included age 20–46 

years [623, 624, 626, 630], female gender[278, 624], negative affect, detachment, stressful 

situations, prior medical problems [624],  family members infected with COVID-19 [624, 630], 

being infected with COVID-19 [630], specific physical health symptoms, poor self-rated health 

status and student status [278], quarantine or affected by quarantine [7,46], financial burden due 

to massive quarantine [627], perceived impact of COVID-19 [628], and time spent exposed to 

COVID-19 related news information [627, 630]. 

Most factors that are positively associated with anxiety and depression during the COVID-19 

pandemic may also bey associated with stress. These include age 20–46 years [623, 624, 630], 

female gender[278, 584, 624], negative affect, detachment, having an acquaintance infected with 

COVID-19 [624], higher educational level, migrant status, being close to the epicenter of a 

COVID-19 outbreak [584], quarantined or affected by quarantine [666], student status, specific 

physical health symptoms, and poor self-rated health status [278]. Despite the positive association 

of these factors with anxiety, depression, and stress during the COVID-19 pandemic some studies 

reported no such relationship for several of these factors. For instance, gender had no effect on 

anxiety and depression in two of these studies [623, 628]. However, in a global report of anxiety 

disorder and depression estimates, females were reported to have higher prevalence of depression 

compared to males (4.1% versus 2.7%, respectively). In the same report, females had higher 

prevalence of anxiety disorders than males (4.7% versus 2.8%, respectively) [668]. In that report, 

median estimates for prevalence of depression and anxiety were higher in females for all the 

countries considered. 
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Given the generally greater burden of health among Indigenous peoples in Canada, in the absence 

of published detailed mental health studies addressing this inequity, we hypothesized that 

perceived stress, anxiety, and depression, measured by standardized instruments, would be higher 

for among Indigenous persons relative to other ethnic groups. 

Text4Hope is a texting service that delivers once-daily supportive messages to support individuals’ 

mental health during the COVID-19 pandemic. Text messages were based on cognitive-behavioral 

therapy concepts and developed by mental health professionals (i.e., psychiatrists, psychologists, 

and mental health therapists). The program offers mental health support, aims to ameliorate 

pandemic-related negative thoughts and feelings, and help individuals to develop healthy coping 

and resiliency skills [300]. The program was modeled after the Text4Mood [94] and Text4Support 

[213] mental health texting services provided to people in Alberta, Canada. Ultimately, such 

services are evidence-based, clinically relevant, and cost-effective interventions applied as a 

therapeutic alliance to mental healthcare services for individuals with depressive and drug use 

disorders [216, 217, 369, 622]. The aim of this program is to close the psychological treatment gap 

experienced in healthcare systems during the COVID-19 pandemic. 

The aim of this study was to determine the burden of anxiety, depression, and stress in relation to 

ethnicity for Text4Hope subscribers who completed the baseline survey. 

 

Materials and Methods 

A cross-sectional survey was used to explore mean differences in perceived stress, anxiety, and 

depression symptom scores among the various ethnic groupings for Text4Hope subscribers who 

completed the baseline survey. This study explored each participant’s demographic characteristics 

(gender, age, level of education, employment status, relationship status, and housing status) and 

stratified them by their self-identified ethnicity (Caucasian, Indigenous, Asian, and Other). The 

mean scores, standard deviations, and standard errors from the Perceived Stress Scale (PSS)-10 

[302], Generalized Anxiety Disorder (GAD)-7 [301], and Patient Health Questionnaire (PHQ)-9 

[303] for self-reported symptoms of stress, anxiety, and depression, respectively, were stratified 

by ethnicity. The PSS is a 10-item validated self-report questionnaire (with an associated 

Cronbach’s alpha of >0.70) which is used to assess the level of stress in the previous month. Each 
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item on the scale is scored between 0 (never) to 5 (very often). Higher scores on the scale indicate 

higher levels of stress. The GAD-7 is a 7-item validated questionnaire (associated with a 

Cronbach’s alpha of 0.92) which is used to assess the self-reported levels of anxiety in respondents 

in the two weeks prior to assessment. Each item on the scale is scored between 0 (not at all) to 3 

(nearly every day). Higher scores on the scale indicate higher levels of anxiety. The PHQ-9 is a 9-

item validated instrument (associated with a Cronbach’s alpha of 0.89) which used to diagnose 

and measure the severity of depression in general medical and mental health settings. Each of the 

9 questionnaire items is scored between 0 (not at all) to 3 (nearly every day). Higher scores on the 

scale indicate higher levels of depression. 

The mean scores for stress, anxiety, and depression were compared among the ethnic groups and 

their differences were calculated using appropriate statistical methods to determine the mean 

differences and a 95% confidence interval in their PSS-10, GAD-7, and PHQ-9 scores. These mean 

differences and their 95% confidence interval depict the burden of anxiety, depression, and stress 

for each ethnic group relative to the other ethnic groups. 

 

Recruitment 

The study recruitment procedures and sample size estimations have been described earlier  [270, 

438] [36, 439]. In summary, Text4Hope was launched by AHS on 23 March 2020. The program’s 

aim was to send daily supportive text messages to help support Albertans dealing with mental 

health concerns due to the COVID-19 pandemic. An online survey link was sent to self-subscribers 

and requested demographic information including gender, age, ethnicity, education, relationship 

status, employment status, type of employment, housing status, isolation status, and clinical 

characteristics of stress, anxiety, depression and obsessive-compulsive symptoms. Clinical 

characteristics were assessed using validated scales for self-reported symptoms, including the PSS-

10, GAD-7, and PHQ-9. Participant consent was implied by submission of subscribers’ survey 

responses. Ethical approval for the research study was obtained through the University of Alberta 

Health Research Ethics Board (Pro00086163). Data was collected between 24 March 2020 and 4 

May 2020. 
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Statistical Methods 

Data analysis was undertaken using IBM Statistical Package for Social Sciences (SPSS) Statistics 

for Windows, version 26 (IBM Corp., Armonk, NY., USA) [418]. Demographic characteristics of 

respondents were summarized in absolute numbers and percentages, by ethnic category. A one-

way analysis of variance (One-Way ANOVA) with two tailed significance (p < 0.05) was used to 

assess statistical differences between the ethnic groups for corresponding mean scores on the PSS-

10, GAD-7, and PHQ-9. For variables that did not violate the assumptions of homogeneity of 

variance in the mean scores on the ANOVA test, we performed a Turkey’s post hoc test to 

determine if there were statistically significant differences in the mean scores of the various clinical 

measures between the different ethnic groups. For variables which violated the homogeneity of 

variance assumption, we determined if there were statistically significant differences for the mean 

scores for the various clinical measures between the different ethnic groupings using the Welch F 

test and a Games–Howell post-hoc test (as these tests do not require groups to exhibit homogeneity 

of error variance). 

 

Results 

Demographic Characteristics of Respondents 

Of the 44,992 subscribers who joined Text4Hope in the first 6 weeks, 8267 responded to the online 

survey invitation, yielding a 19.4% response rate. Of the 8267 respondents, 6685 (81.0%) 

identified as Caucasian, 302 (3.7%) identified as Indigenous, 407 (4.9%) identified as Asian, 756 

(9.2%) identified as belonging to “Other” ethnic groups, and 103 (1.2%) did not identify their 

ethnicity. The other demographic characteristics of the respondents are displayed in Table 4.2.3.1. 

Table 4.2.3.1: Demographic characteristics of respondents by self-reported ethnicity. 

Variables Caucasian 

N (%) 

Indigenous 

N (%) 

Asian 

N (%) 

Other 

N (%) 

Overall 

N (%) 

Gender 

     

Male 751 (76.5) 32 (3.3) 93 (9.5) 105 (10.7) 981 (12.0) 

Female 5884 (83.1) 263 (3.7) 312 (4.4) 620 (8.8) 7079 (86.9) 
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Other 50 (55.6) 7 (7.8) 2 (2.2) 31 (34.4) 90 (1.1) 

Age 

     

≤25 646 (71.3) 47 (5.2) 88 (7.9) 125 (13.8) 906 (11.1) 

26–40 2355 (80.4) 124 (4.2) 188 (6.4) 261 (8.9) 2928 (36.6) 

41–60 2905 (85.1) 111 (3.3) 113 (3.3) 283 (8.3) 3412 (42.7) 

>60 673 (89.5) 13 (1.7) 10 (1.3) 56 (7.4) 752 (9.4) 

Education 

     

Less than High School Diploma 214 (65.2) 35 (10.7) 17 (5.2) 62 (18.9) 328 (4.0) 

High School Diploma 621 (77.7) 50 (6.3) 21 (2.6) 106 (13.3) 798 (9.8) 

Post-Secondary Education 5815 (83.9) 212 (3.1) 388 (5.2) 547 (7.9) 6932 (85.1) 

Other Education 35 (38.9) 4 (4.4) 8 (8.9) 43 (47.8) 90 (1.1) 

Employment Status 

     

Employed 4970 (83.4) 196 (3.3) 300 (5.0) 490 (8.2) 5956 (73.1) 

Unemployed 744 (78.2) 66 (6.9) 34 (3.6) 107 (11.3) 951 (11.7) 

Retired 498 (89.9) 8 (1.4) 6 (1.1) 42 (7.6) 554 (6.8) 

Students 310 (68.4) 25 (5.5) 53 (11.7) 65 (14.3) 453 (5.6) 

Other 161 (68.8) 7 (3.0) 12 (5.5) 54 (23.1) 234 (2.9) 

Relationship Status 

     

Married/Cohabiting/Partnered 4820 (83.5) 178 (3.1) 276 (4.8) 499 (8.6) 5773 (70.9) 

Separated/Divorced 533 (86.7) 25 (4.1) 14 (2.3) 43 (7.0) 615 (7.5) 

Widowed 117 (88.6) 4 (3.0) 1 (0.8) 10 (7.6) 132 (1.6) 

Single 1167 (76.0) 90 (5.9) 110 (7.2) 168 (10.9) 1535 (18.8) 

Other 47 (50.5) 5 (5.4) 3 (3.2) 38 (40.9) 93 (1.1) 

Housing Status 

     

Own Home 4532 (86.3) 123 (2.3) 197 (3.8) 401 (7.6) 5243 (65.7) 

Living with Family 533 (67.6) 43 (5.5) 99 (12.6) 113 (14.3) 788 (9.8) 

Renting 1466 (78.0) 123 (6.5) 93 (4.9) 197 (10.5) 1879 (23.5) 

Other 39 (48.1) 6 (7.4) 6 (7.4) 30 (7.0) 81 (1.0) 

 

In Table 4.2.3.1, the majority of respondents identified as female (n = 7079, 86.9%), aged between 

26 and 60 years (n = 6340, 79.3%), had post-secondary education (n = 6932, 85.1%), were 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8467538/table/behavsci-11-00115-t001/


 
 

275 

 

employed (n = 5956, 73.1%), were married, cohabiting, or partnered (n = 5773, 70.9%), and owned 

their own home (n = 5243, 65.7%). 

 

Association between Ethnic Categories and Prevalence of Perceived Stress, Likely GAD, and 

Likely MDD 

The data displayed in Table 4.2.3.2 illustrate prevalence rates for clinically meaningful stress, 

anxiety, and depression. These data suggest the prevalence of moderate to high stress, likely 

Generalized Anxiety Disorder (GAD), and likely Major Depressive Disorder (MDD) were highest 

in respondents that identified as Indigenous. 

 

Table 4.2.3.2: Association between ethnic categories and prevalence of perceived stress, likely 

GAD, and likely MDD. 

Variable Ethnic Categories 
 

 
Caucasian 

N (%) 

Indigenous 

N (%) 

Asian 

N (%) 

Other 

N (%) 

Total Prevalence 

N (%) 

Perceived Stress 

Moderate or High Stress a 5593 (85.2) 279 (92.1) 329 (86.1) 618 (88.0) 6819 (85.7) 

Chi square value 14.71 

p-value <0.01 

Effect Size (Phi) 0.04 

Generalized Anxiety Disorder (GAD) 

GAD likely b 2848 (47.1) 144 (51.8) 137 (41.6) 296 (44.7) 3425 (47.1) 

Chi square value 6.4 

p-value 0.09 

Effect Size (Phi) 0.03 

Major Depressive Disorder (MDD) 

MDD likely c 2695 (43.7) 149 (52.8) 149 (44.2) 305 (47.5) 3298 (44.4) 

Chi Square value 11.8 

p-value 0.01 

Effect Size (Phi) 0.04 

a Moderate or High Stress defined as PSS-10 score ≥ 14; b Likely GAD defined as GAD-7 score ≥ 10; c Likely MDD 

defined as PHQ-9 score ≥ 10. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8467538/table/behavsci-11-00115-t002/
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The mean score for all respondents (n = 7589) on the PSS-10 was 20.79 (SD = 6.83). For the PHQ-

9 scale, the mean score for all the respondents (n = 7082) was 9.43 (SD = 6.29) and for the GAD-

7 scale, the mean score for all respondents (n = 6944) was 9.68 (SD = 5.87). Chi square analysis 

revealed significant association between the prevalence of likely stress and depression and the 

ethnicity of the participants, but not for the likely anxiety symptoms. 

Table 4.2.3.3 presents the means and standard deviations for each of the PSS-10, PHQ-9, and 

GAD-7 scales by ethnicity groups. 

 

Table 4.2.3.3: Descriptive illustration of mean scores of GAD-7, PHQ-9 and PSS-10 scales by 

ethnic group. 

Variables N Mean Std. 

Deviati

on 

Std. 

Error 

95% Confidence 

Interval for Mean 

Minim

um 

Maxim

um 

Lower 

Bound 

Upper 

Bound 

GAD-7 

Total 

Score 

Caucasian 5750 9.69 5.83 0.08 9.54 9.84 0 21 

Indigenous 262 10.56 5.91 0.37 9.84 11.28 0 21 

Asian 307 8.65 5.96 0.34 7.98 9.32 0 21 

Other 595 9.75 5.99 0.25 9.26 10.23 0 21 

Total 6914 9.68 5.86 0.07 9.54 9.82 0 21 

PHQ-9 

Total 

Score 

Caucasian 5859 9.30 6.19 0.08 9.15 9.46 0 27 

Indigenous 266 11.10 6.50 0.40 10.31 11.88 0 27 

Asian 315 9.33 6.82 0.38 8.58 10.09 0 27 

Other 612 10.04 6.71 0.27 9.51 10.57 0 27 

Total 7052 9.44 6.29 0.08 9.29 9.58 0 27 

PSS-10 

Total 

Score 

Caucasian 6243 20.65 6.83 0.09 20.48 20.82 0 40 

Indigenous 286 22.56 6.36 0.38 21.82 23.30 8 40 

Asian 359 20.55 6.78 0.36 19.84 21.25 2 39 

Other 668 21.51 6.91 0.27 20.99 22.04 1 40 

Total 7556 20.79 6.83 0.08 20.64 20.94 0 40 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8467538/table/behavsci-11-00115-t003/
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Table 4.2.3.3 suggests that respondents that self-identified as Indigenous had the highest mean 

scores on the PSS-10, PHQ-9, and GAD-7 scales, while respondents that self-identified as 

Caucasian or Asian had fairly similar mean scores on the PSS-10 and PHQ-9 but not the GAD-7 

scales. 

Table 4.2.3.4 represents the results of One-Way ANOVA comparing sums of squares between and 

within ethic groups for the PSS-10, PHQ-9, and GAD-7 scales. 

 

Table 4.2.3.4: ANOVA comparing sums of squares between and within ethnic groups. 

Variables Sum of Squares Df Mean Square F Sig. 

GAD-7 Total Score Between Groups 533.18 3 177.73 5.183 <0.01 

Within Groups 236,941.86 6910 34.29 
  

Total 237,475.03 6913 
   

PHQ-9 Total Score Between Groups 1061.60 3 353.87 8.984 <0.01 

Within Groups 277,609.70 7048 39.39 
  

Total 278,671.30 7051 
   

PSS-10 

Total Score 

Between Groups 1397.14 3 465.71 10.013 <0.01 

Within Groups 351,233.05 7552 46.51 
  

Total 352,630.20 7555 
   

 

Table 4.2.3.4 suggests that there were statistically significant differences between and within 

ethnic groups for scores on the PSS-10 (F = 10.013, p < 0.001), the PHQ-9 (F = 8.98, p < 0.001), 

and the GAD-7 (F = 5.18, p < 0.001). The Levene’s Statistic test of homogeneity of variances 

suggested no violation of the assumption of equality of means for the PSS-10 and the GAD-7 (p > 

0.05) and so we ran the Turkey’s post-hoc test to determine statistically significant differences in 

the mean scores between the different ethnic groups as presented in Table 4.2.3.5 But in contrast, 

the Levene Statistic test of homogeneity of variances indicated a violation of the assumption of 

homogeneity of error variance for the PHQ-9 scores (p < 0.05). Consequently, we ran a Welch F 

test and a Games-Howell post-hoc test to determine statistically significant differences between 

mean scores on the PHQ-9 between the different ethnic groups. The Welch F test was statistically 

significant which confirms that the differences between the groups in terms of their mean PHQ-9 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8467538/table/behavsci-11-00115-t003/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8467538/table/behavsci-11-00115-t004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8467538/table/behavsci-11-00115-t004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8467538/table/behavsci-11-00115-t005/
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scores are statistically significant. The results of the Games–Howell post-hoc test is as presented 

in Table 4.2.3.5. 

 

Table 4.2.3.5: Tukey HSD and Games-Howell post-hoc multiple comparisons. 

Dependent 

Variable 

Ethnicity Ethnicity Mean 

Difference 

Std. 

Error 

Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 
aGAD-7 

Total 

Score 

Caucasian Aboriginal -0.87 0.37 0.09 -1.82 .08 

Asian 1.04* 0.34 0.01 0.16 1.92 

Other -0.06 0.25 0.99 -0.71 0.59 

Indigenous Caucasian 0.87 0.37 0.09 -0.08 1.82 

Asian 1.91* 0.49 <0.01 0.65 3.18 

Other 0.82 0.43 0.24 -0.30 1.93 

Asian Caucasian -1.04* 0.34 0.01 -1.92 -0.16 

Aboriginal -1.91* 0.49 <0.01 -3.18 -0.65 

Other -1.10* 0.41 0.04 -2.16 -0.04 

Other Caucasian 0.06 0.25 0.99 -0.59 0.71 

Aboriginal -0.82 0.43 0.24 -1.93 0.30 

Asian 1.10* 0.41 0.04 0.04 2.16 
aPSS-10 

Total 

Score 

Caucasian Aboriginal -1.92* 0.41 <0.01 -2.98 -0.86 

Asian 0.10 0.37 0.99 -0.85 1.05 

Other -0.87* 0.28 0.01 -1.58 -0.15 

Indigenous Caucasian 1.92* 0.41 <0.01 0.86 2.98 

Asian 2.02* 0.54 <0.01 0.63 3.41 

Other 1.05 0.48 0.13 -0.19 2.29 

Asian Caucasian -0.10 0.37 0.99 -1.05 0.85 

Aboriginal -2.02* 0.54 <0.01 -3.41 -0.63 

Other -0.97 0.45 0.13 -2.11 0.18 

Other Caucasian 0.87* 0.28 0.01 0.15 1.58 

Aboriginal -1.05 0.48 0.12 -2.29 0.19 

Asian 0.97 0.45 0.13 -0.18 2.11 
bPHQ-9 

Total Score  

 

Caucasian Other -0.74* 0.28 0.05 -1.46 -0.01 

Asian -0.03 0.39 0.99 -1.04 0.99 

Indigenous -1.79* 0.41 <0.01 -2.84 -0.74 

Indigenous  Other 1.06 0.48 0.126 -.18 2.30 

Asian 1.76* 0.55 0.01 .34 3.19 

Caucasian 1.79* 0.41 <0.01 .74 2.84 

Asian Other -0.71 0.47 0.44 -1.92 0.51 

Caucasian 0.03 0.39 0.99 -0.99 1.04 

Indigenous -1.76* 0.55 0.01 -3.19 -0.34 

Other Asian 0.71 0.47 0.44 -0.51 1.92 

Caucasian 0.74* 0.28 0.05 0.01 1.46 

Indigenous -1.06 0.48 0.13 -2.30 0.18 
a Tukey HSD post hoc multiple comparison; b Games-Howell post hoc multiple comparison; * The mean difference 

is significant at the 0.05 level. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8467538/table/behavsci-11-00115-t005/
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Table 4.2.3.5 suggests that respondents who self-identified as Indigenous had significantly higher 

mean scores on the GAD-7 compared to respondents that self-identified as Asian (Mean Difference 

= 1.91, 95% CI = 0.65–3.18 and p < 0.01) but not respondents that self-identified as Caucasian (p 

> 0.05) or “Other” ethnic groups (p > 0.05). On the other hand, respondents that identified as 

Caucasian had significantly higher mean scores on the GAD-7 compared to respondents that 

identified as Asian (Mean Difference = 1.04, 95% CI = 0.16–1.92, p = 0.01) but not respondents 

that identified as “Other” ethnic groups (p > 0.05). However, respondents that identified as Asian 

had significantly lower mean scores on the GAD-7 compared to respondents that identified as 

“Other” (Mean Difference= −1.10, 95% CI= −2.16 to −0.04, p < 0.05). Table 4.2.3.5 also suggests 

that respondents that identified as Indigenous had higher mean scores on the PSS-10 than both 

respondents that identified as Caucasian (Mean Difference = 1.92, 95% CI = 0.86–2.98, p < 0.01) 

or Asian (Mean Difference = 2.02, 95% CI = 0.63–3.41, p < 0.01) but not respondents that 

identified as “Other” ethnic groups (p = 0.13). There were no statistically significant differences 

in the mean scores between respondents that identified as Caucasian or Asian for the mean PSS-

10 scores (p > 0.05). However, respondents that identified as Caucasian had significantly lower 

mean scores on the PSS-10 compared to respondents that identified as “Other” ethnic groups 

(Mean Difference = −0.87, 95% CI = −1.58 to −0.15, p < 0.05). 

Table 4.2.3.5 suggests that respondents that identified as Indigenous had significantly higher mean 

scores on the PHQ-9 compared to respondents that identified as Asian (Mean Difference =1.76, 

95% CI = 0.34–3.19 and p < 0.05) or Caucasian (Mean Difference = 1.79, 95% CI = 0.74–2.84, p 

< 0.01), but not those who identified as “Other” ethnic groups (p > 0.05). On the other hand, 

respondents that identified as Caucasian had significantly lower mean scores on the PHQ-9 

compared to respondents that identified as “Other” ethnic groups (Mean Difference = −0.74, 95% 

CI = −1.46–−0.01, p = 0.05). 

 

Discussion 

To our knowledge, this is the first study to examine how depression, anxiety, and stress symptoms 

vary among ethnic groups in Canada during the COVID-19 pandemic. The demographics of our 

study population suggest that the demographic profile of subscribers of the Text4Hope program 

and Text4Mood programs [94] are comparable. Our study found that respondents identifying as 
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Indigenous reported higher levels of depression, anxiety, and stress than other ethnic groups in 

Alberta, Canada as measured by the PHQ-9, GAD-7, and PSS-10, respectively. Persons who 

identified as Caucasian or Asian reported similar levels of depression and stress, but respondents 

that identified as Caucasian reported more anxiety than respondents that identified as Asian. 

However, the significantly lower mean GAD-7 score reported by respondents that identified as 

Asian, compared to other ethnic groups, is not surprising given that in a global study of anxiety 

disorders, Asian people had lower prevalence of anxiety disorders (2% to 4%) compared to the 

rest of the world (4% to 6%), with the exception of some countries in South America, Eastern 

Europe, and Finland with similar prevalence of anxiety disorders [668].  

Overall, the prevalence of distress was high, which is consistent with previous research. For 

example, significant stress was reported by over 90% of respondents that identified as Indigenous, 

and significant anxiety and depression were reported by over 50%. High rates of anxiety, 

depression, and stress found in this study are consistent with previous research showing high levels 

of population-level distress during the pandemic [278, 623, 624, 626, 627, 629, 630, 666], with 

rates grossly elevated compared to pre-COVID-19 estimates [48]. For instance, the prevalence of 

significant anxiety symptoms in our study of 47.1%, was similar to the rates reported in different 

studies across the world during the COVID-19 pandemic [278, 623, 624, 626, 627, 629, 630, 666], 

yet is much higher than an estimated global pre-COVID-19 rate in 2017 of 2.5% to 7% for anxiety 

[668]. 

The COVID-19 pandemic has likely accentuated pre-existing differences in the burden of mental 

health. For example, although a higher burden of mental health conditions among Indigenous 

peoples compared to non-Indigenous people in Canada was reported prior to the pandemic  [649-

651, 669-671], as well as in other countries with Indigenous populations [655, 656, 660], it is likely 

that COVID-19 has placed additional stressors on this group. The reasons for the 

disproportionately higher burden of physical and mental illnesses among Indigenous peoples may 

include inequalities related to social determinants of health (e.g., education, housing, 

socioeconomic status, access to services, etc.), which can place Indigenous peoples at greater risk 

of poorer health outcomes compared to non-Indigenous populations [662-664]. This pattern of 

data likely stems from broad societal events; for example, in Canada, Indigenous people have 

experienced intergenerational trauma related to the Residential School System and the 
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Government of Canada’s Indian Act over decades [665]. It has been documented that natural 

disasters and public health crises exaggerate pre-existing social inequities, and our findings are 

consistent with this. 

Our study has several limitations, including a lack of baseline data on the stress, anxiety, and 

depression levels immediately prior to the COVID-19 pandemic and related restrictions, limiting 

direct pre- and post-COVID-19 comparisons. Second, the response rate in our study of 19.4% was 

low. However, our sample size was greater than the sample size of 3693 needed for prevalence 

rates estimates for stress, anxiety, and depression in our overall sample of 44,992 subscribers or 

the 4200-sample size needed for prevalence rate estimates in the entire Alberta population with a 

confidence interval of 99% and a 2% margin of error. Third, our study likely evinces selection bias 

given the rather low response rate; specifically, it is possible that non-respondents may differ in a 

systematic way compared to respondents. For example, they may be more (or less) affected by the 

pandemic or may have limitations in literacy or English fluency. Similarly, our study has some 

limited generalizability. The respondents that self-identified as Indigenous in our study represented 

3.7% of our sample, lower than estimated proportion of the Indigenous population in Canada 

(4.9%) [644]. Furthermore, the vast majority of our respondents identified as female (86.9%), 

which is an overrepresentation in our study relative to Canadian population estimates of 50.3% 

[672]. This may likely increase the prevalence of perceived anxiety and depression in our study 

population given that females reportedly have higher prevalence of anxiety disorders and 

depression in all the countries considered in a global study [668] Finally, although the ANOVA 

analysis allowed for comparison of the stress, anxiety, and depression levels between all the ethnic 

groups as a strength, it did not take into account potential confounding factors such as gender, age, 

relationship status, employment status, and education status, which is a limitation as ethnicity is 

likely to be one of several key factors upon which vulnerability to mental health effects of COVID-

19 would be based. In addition, other social determinants of health, along with co-morbid physical 

health conditions, are known to play a significant role in increasing vulnerability in times of crisis 

[631]. Any interventions aimed at mitigating mental health effects of COVID-19 must therefore 

take of all these various factors into account. 

 

Conclusions 



 
 

282 

 

The results of our study indicate that stress, anxiety, and depression levels are high in the general 

population during the COVID-19 pandemic, and are significantly associated with specific risk 

factors, such as Indigenous ethnicity. These results suggest a need for population-level mental 

health support, with enhanced psychological intervention for specific groups, such as Indigenous 

persons. Future studies should consider using a prospective study design in randomly selected 

participants from the general population with participants screened by trained clinicians for the 

presence of depression, anxiety, and stress using standardized objective assessment instruments. 

This will minimize recall bias and ensure that study findings are generalizable to the entire 

population. 

Despite several limitations, this study provides useful data about the mental health ethnicity 

correlates of the COVID-19 pandemic. These findings are important for government and 

healthcare planning to determine the nature and quality of services required to address mental 

health challenges arising during this pandemic, as well as future pandemics that enforce public 

health measures. Specifically, planning for and implementing virtual care programs as well as 

supportive text messages is a relatively low-cost and easily scalable means of supporting 

individuals during public health crises [217, 248, 516, 518, 673], especially appropriate for 

supporting persons at additional risk of negative outcomes [216, 369, 622]. 
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4.2.4 Prevalence of Perceived Stress, Anxiety, Depression, and Obsessive-Compulsive 

Symptoms in Health Care Workers and Other Workers in Alberta During the COVID-19 

Pandemic: Cross-Sectional Survey 

 

Mrklas, K., Shalaby, R., Hrabok, M., Gusnowski, A., Vuong, W., Surood, S., . . . Agyapong, V. 

I. O. (2020). Prevalence of Perceived Stress, Anxiety, Depression, and Obsessive-Compulsive 

Symptoms in Health Care Workers and Other Workers in Alberta During the COVID-19 

Pandemic: Cross-Sectional Survey. JMIR Ment Health, 7(9), e22408. doi:10.2196/22408. 
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Abstract 

Background: During pandemics, effective containment and mitigation measures may also 

negatively influence psychological stability. As knowledge about COVID-19 rapidly evolves, 

global implementation of containment and mitigation measures has varied greatly, with impacts to 

mental wellness. Assessing the impact of COVID-19 on the mental health needs of health care 

workers and other workers may help mitigate mental health impacts and secure sustained delivery 

of health care and other essential goods and services. 

Objective: This study assessed the self-reported prevalence of stress, anxiety, depression, and 

obsessive-compulsive symptoms in health care workers and other workers seeking support through 

Text4Hope, an evidence-based SMS text messaging service supporting the mental health of 

residents of Alberta, Canada, during the COVID-19 pandemic. 

Methods: An online cross-sectional survey gathered demographic (age, gender, ethnicity, 

education, relationship, housing and employment status, employment type, and isolation status) 

and clinical characteristics using validated tools (self-reported stress, anxiety, depression, and 

contamination/hand hygiene obsessive-compulsive symptoms). Descriptive statistics and chi-

square analysis were used to compare the clinical characteristics of health care workers and other 

workers. Post hoc analysis was conducted on variables with >3 response categories using adjusted 

residuals. Logistic regression determined associations between worker type and likelihood of self-

reported symptoms of moderate or high stress, generalized anxiety disorder, and major depressive 

disorder, while controlling for other variables. 

Results: Overall, 8267 surveys were submitted by 44,992 Text4Hope subscribers (19.39%). Of 

these, 5990 respondents were employed (72.5%), 958 (11.6%) were unemployed, 454 (5.5%) were 

students, 559 (6.8%) were retired, 234 (2.8%) selected “other,” and 72 (0.9%) did not indicate 

their employment status. Most employed survey respondents were female (n=4621, 86.2%). In the 

general sample, the 6-week prevalence rates for moderate or high stress, anxiety, and depression 

symptoms were 85.6%, 47.0%, and 44.0%, respectively. Self-reported symptoms of moderate or 

high stress, anxiety, and depression were all statistically significantly higher in other workers than 

in health care workers (P<.001). Other workers reported higher obsessive-compulsive symptoms 

(worry about contamination and compulsive handwashing behavior) after the onset of the 
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pandemic (P<.001), while health care worker symptoms were statistically significantly higher 

before and during the COVID-19 pandemic (P<.001). This finding should be interpreted with 

caution, as it is unclear the extent to which the adaptive behavior of health care workers or the 

other workers might be misclassified by validated tools during a pandemic. 

Conclusions: Assessing symptoms of prevalent stress, anxiety, depression, and obsessive-

compulsive behavior in health care workers and other workers may enhance our understanding of 

COVID-19 mental health needs. Research is needed to understand more fully the relationship 

between worker type, outbreak phase, and mental health changes over time, as well as the utility 

of validated tools in health care workers and other workers during pandemics. Our findings 

underscore the importance of anticipating and mitigating the mental health effects of pandemics 

using integrated implementation strategies. Finally, we demonstrate the ease of safely and rapidly 

assessing mental health needs using an SMS text messaging platform during a pandemic. 

 

 



 
 

286 

 

Introduction 

Significant public health efforts have been implemented to contain the spread of SARS-CoV-2 

[674] and mitigate its far-reaching impacts [675], including the negative psychological effects of 

the COVID-19 pandemic. After its first recognition in December 2019, COVID-19 spread rapidly, 

leading to it being declared a Public Health Emergency of International Concern, and later, a global 

pandemic, by the World Health Organization (WHO) [676]. Confirmed COVID-19 cases reached 

1 million on April 1, 2020, doubling again only 9 days later [677]. Despite widespread efforts to 

“flatten the curve,” predictions on the ultimate resolution of the pandemic remain elusive due to 

variance in geographic disease burden, physical distancing requirements, and outbreak phase, 

among other factors [678], both within and beyond Canadian borders. 

As knowledge of the COVID-19 pandemic increases and multilevel emergency response plans are 

activated [676], the implementation of containment and mitigation measures to stop the spread of 

COVID-19 continues to vary greatly by outbreak phase and between jurisdictions [678]. 

Unfortunately, pandemic containment and mitigation measures [679-681], while effective in 

limiting COVID-19 disease transmission, also likely contribute to negative psychological sequelae 

of affected individuals. The dynamic and rapidly changing circumstances related to the pandemic 

are creating uncertainty, stress, and anxiety, among other known adverse psychosocial correlates 

of the pandemic [468, 682-686]. 

The negative impact of COVID-19 on global mental health is clear and increasing [279, 281, 468, 

624, 626, 685-694]. From a societal perspective, the emergent mental health burdens in health care 

workers [281, 578, 626, 683-685, 687, 693-698] and other workers is of significant concern to the 

sustainment of health care services, as well as the maintenance of critical goods, services, and 

supply chains in other economic sectors. 

While there is a dearth of research comparing health care workers’ mental health symptoms to that 

of other workers, especially during outbreaks, emerging research into health care worker mental 

health during the COVID-19 pandemic has documented high rates of depression  [281, 578, 626, 

683, 695, 696], anxiety [281, 578, 626, 683-685, 694-696], stress [578, 695, 696], and other mental 

health conditions, including fear, insomnia [626], grief  [693], posttraumatic stress disorder 

somatization  [693], obsessive-compulsive symptoms [683, 685, 695], and vicarious 
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traumatization [690]. Similar effects for health care workers were found in reviews and studies 

assessing the effects of past outbreaks [614, 699-707].  

Multiple studies of mental health symptoms in the general public during the current pandemic and 

past outbreaks also show evidence of depression [279, 468, 581, 614, 624, 626, 683, 686, 700, 

701, 708], anxiety [279, 581, 624, 626, 683, 700, 708, 709], stress [279, 581, 624], and other 

mental health conditions  [279], including posttraumatic stress disorder  [573, 614, 708-710], 

distress [614, 686, 700], fear  [700, 709, 710], guilt, anger, and vicarious traumatization [690], 

conditions that can exacerbate panic or hysteria reactions [711]. Despite similar trends in both 

health care workers and the general population, the extent to which the mental health symptoms 

of health care workers and other workers differ is unclear. Notably, similar effects are also reported 

by individuals after exposure to other natural disasters and negative social conflict events including 

emergencies, terrorist attacks, earthquakes, and other calamities [468, 614, 682, 688, 699, 708, 

712, 713].    

Negative effects on mental well-being also occur more frequently in those with pre-existing mental 

health concerns [624, 694, 705, 707], which has important implications during the COVID-19 

pandemic [711, 714]. In Canada, approximately 75.0% of those who accessed health services for 

a mental illness sought help for mood and anxiety problems. In Alberta in particular, a relatively 

high proportion of Albertans are known to experience mood and anxiety disorders (eg, 12.9% for 

females and 6.4% for males) [715]. 

Studies that describe, assess, and compare the mental health symptoms of health care workers and 

other workers during the COVID-19 pandemic can offer service planners, policy makers, and 

leaders important insights about how best to mitigate mental health risks and preserve worker 

health and well-being. Ultimately, such research can help protect the sustained delivery of health 

care services, goods, and services in other key economic sectors, as well as maintain supply chains.  

Unfortunately, adequate resources to limit negative psychological effects are almost invariably 

lacking during pandemics and other crises [281, 705, 706, 716, 717], evidenced by the mental 

health and well-being lessons emerging early in the COVID-19 pandemic. Attention to mental 

health and well-being is commonly superseded by urgent physical and public health needs during 

an emergency (ie, immediately caring for people with the disease, as well as monitoring, testing, 
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and preventing further disease burden). However, systematic integration of mental health and well-

being supports into the overall pandemic response may effectively mitigate and/or prevent health 

care and other worker, patient, and public harms, avoid burnout, and further help preserve the long-

term stability and effectiveness of health care systems [41, 573, 698, 714, 718]. Although mental 

health harms are often noted or alluded to in pandemic guidance, there is a real need and 

opportunity to define practical measures guiding health care professionals in the psychological 

care of patients with COVID-19 and go beyond mere calls to action  [714, 719]. The sustainable 

delivery of goods and services in health care and other sectors is contingent on worker health and 

well-being. It is essential to understand if and how worker mental health varies during pandemics 

so that adequate supports are put in place.   

Given the known risks associated with declining mental health correlates from past emergency 

situations and emerging COVID-19 studies, it is critical to understand the needs of health care 

workers and other essential workers and offer them appropriate, digital, and timely access to 

mental health supports. Within this context, we launched Text4Hope, a cognitive-behavioral 

therapy (CBT)–based SMS text messaging service that delivers once-daily supportive messages to 

support individuals’ mental health during the COVID-19 pandemic. The program offers support-

seeking subscribers help identifying and modifying pandemic-related negative thoughts, feelings, 

and behaviors through texted advice and encouragement regarding the development of coping and 

resiliency skills [720]. The program was modeled after the Text4Mood program, a pre-existing, 

effective, evidence-based, and low-cost SMS text messaging intervention, developed as a 

therapeutic adjunct to support and optimize the mental health and treatment outcomes of people 

with mental health and addictions concerns residing in Alberta, Canada [94, 217, 248, 309, 516]. 

This study is an effort to better understand the mental health symptoms of health care workers and 

other workers during the COVID-19 pandemic, and to contribute evidence for mental health 

service planning. The specific aim of the study was to explore self-reported perceived stress, 

anxiety, depression, and obsessive-compulsive symptoms in health care workers and other workers 

who sought mental health support by subscribing to Text4Hope during the early phase of the 

COVID-19 pandemic. 

 

Methods 
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A cross-sectional survey was used to explore the self-reported prevalence of perceived stress, 

anxiety, depression, and obsessive-compulsive symptoms in health care workers and other workers 

who subscribed to Text4Hope. 

Recruitment 

Text4Hope was offered to Alberta residents in the early stages of the COVID-19 pandemic through 

government and provincial health care delivery service news releases, email notifications, and 

website [720] postings related to COVID-19. Albertans seeking mental health support were invited 

to join the 3-month program by texting “COVID19HOPE” to a short code number. Subscription 

triggered a welcome text message containing a 5-10 minute online survey link requesting 

demographic characteristics (gender, age, ethnicity, education, relationship status, employment, 

type of employment [health care or other], housing status, and isolation status) and clinical 

characteristics (self-reported perceived symptoms of stress, anxiety, depression, and 

contamination- and cleanliness-associated obsessive-compulsive behaviors). 

Clinical characteristics were assessed using validated screening scales for self-reported symptoms, 

including the Perceived Stress Scale (PSS; PSS score ≥14 indicates moderate or high stress) [302], 

the Generalized Anxiety Disorder 7-item (GAD-7) Scale (GAD-7 score ≥10 indicates likely 

generalized anxiety disorder [GAD]) [301], the Patient Health Questionnaire-9 (PHQ-9; a score 

≥10 indicates likely major depressive disorder [MDD]) [303], and two items on the Brief 

Obsessive-Compulsive Scale (BOCS; pertaining to worry about dirt, germs, and viruses and 

handwashing behavior) [305]. Validated scales were chosen to better understand support seekers’ 

self-reported symptoms, potential symptom severity, and to screen for symptomatology. These 

scales were not intended as diagnostic tools. 

Participant consent was indicated via submission of subscribers’ survey responses. The 

continuation of participation in the Text4Hope program was not dependent on the completion of 

the survey by participants; this was clearly stated to subscribers in the SMS text messaging 

program information provided at subscription. Ethical approval for the research was obtained 

through the University of Alberta Health Research Ethics Board (Pro00086163). 

Based on a provincial population estimate of approximately 4.3 million people, the necessary 

sample size to generate prevalence estimates was 4157, assuming a 99% confidence level and 2% 
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error. Previous research employing similar methodology in Alberta generated a 20% response rate 

[94]. Therefore, we planned to extract and analyze data after obtaining a minimum recruited 

sample of 20,785 Text4Hope subscribers. 

Analysis 

Data analysis was undertaken using SPSS Statistics for Windows (Version 26; IBM Corp) [418]. 

Demographic characteristics of employed respondents were summarized by absolute numbers and 

percentages, by employment category (health care workers and other workers). Chi-square 

analysis with two-tailed significance (P<.05) was performed to assess the statistical differences 

between health care workers and other workers by their clinical characteristics. Variables with 

more than three responses in the chi-square test were subjected to post hoc analysis using adjusted 

residuals, with z scores and P values reported. 

To assess the impact of “worker type” on self-reported symptoms of moderate or high stress, likely 

GAD, and likely MDD while controlling for demographic characteristics and isolation status, we 

entered all demographic predictors along with “worker type” into a logistic regression model. 

Correlation analysis was performed before the logistic regression analysis to rule out very strong 

correlations among predictor variables. Odds ratios from the binary logistic regression analysis 

were examined to determine the association between “worker type” and the likelihood of 

respondents self-reporting symptoms of moderate or high stress, likely GAD, and likely MDD, 

controlling for the other variables in the model. There were no imputations for missing data and 

the results presented reflect completed responses from the survey. 

 

Results 

Overview 

During the first 6 weeks after launching the program (March 23 to May 4, 2020), a total of 44,992 

subscribers joined Text4Hope; this data was extracted for analysis and is presented here. Of the 

44,992 subscribers, 8267 responded to the online survey invitation, yielding a 19.4% response rate. 

Overall, 5990 (72.5%) respondents reported current employment, 958 (11.6%) reported current 

unemployment, 454 (5.5%) were students, 559 (6.8%) were retired, and 72 (0.9%) did not indicate 
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their employment status. Of those who indicated they were employed, 1414 (23.6%) indicated 

health care industry employment and 3951 (66.0%) indicated employment in other industries. The 

remaining 625 (10.4%) of employed respondents did not indicate an industry affiliation. 

The 6-week prevalence rates in the sample (n=8267) for moderate or high stress, likely GAD, and 

likely MDD were 85.6%, 47.0%, and 44.0%, respectively. Descriptive demographic 

characteristics of survey respondents, by worker type, are displayed in Table 4.2.4.1. There was 

no imputation for missing data and the data analyzed and displayed were from the data set 

remaining after cases with missing data were excluded. 

 

Table 4.2.4.1: Demographic characteristics of employed survey respondents. 

Demographics and 

characteristics 

Health care 

workers 

(N=1414) 

Other 

workers 

(N=3951) 

P value Chi-

square 

test result 

Degrees 

of 

freedom 

Total, n 

(%) 

Sex <.001 53.10 2 N/Aa 

Male 105 (7.4) 588 (14.9) N/A N/A N/A 693 (12.9) 

Female 1298 (91.1) 3323 (84.2) N/A N/A N/A 4621 (86.2) 

Gender diverse 9 (0.6) 37 (0.9) N/A N/A N/A 46 (0.9) 

Age (years) .003 13.80 3 N/A 

≤25 60 (3.4) 272 (7.0) N/A N/A N/A 332 (6.3) 

26-40 540 (38.8) 1511 (38.9) N/A N/A N/A 2051 (38.9) 

41-60 714 (51.4) 1915 (45.3) N/A N/A N/A 2629 (49.9) 

>60 76 (5.5) 183 (4.7) N/A N/A N/A 259 (4.9) 

Ethnicity .01 11.05 3 N/A 

Caucasian 1175 (83.3) 3266 (83.2) N/A N/A N/A 4441 (83.1) 

Indigenous 37 (2.6) 140 (3.6) N/A N/A N/A 177 (3.3) 

Asian 94 (6.7) 188 (4.8) N/A N/A N/A 282 (5.3) 

Other 107 (7.4) 333 (8.5) N/A N/A N/A 438 (8.2) 

Education <.001 90.71 3 N/A 
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Less than high school 

diploma 

6 (0.4) 81 (2.1) N/A N/A N/A 87 (1.6) 

High school diploma 38 (2.7) 382 (9.7) N/A N/A N/A 240 (7.8) 

Postsecondary 1358 (96.3) 3456 (87.6) N/A N/A N/A 4814 (89.9) 

Other education 8 (0.6) 28 (0.7) N/A N/A N/A 36 (0.7) 

Relationship status <.001 21.73 4 N/A 

Married, cohabiting, 

or partnered 

1098 (77.2) 2876 (72.9) N/A N/A N/A 3974 (74.2) 

Separated or divorced 116 (8.2) 296 (7.5) N/A N/A N/A 412 (7.7) 

Widowed 9 (0.6) 29 (0.7) N/A N/A N/A 38 (0.7) 

Single 183 (13.0) 715 (18.1) N/A N/A N/A 898 (16.8) 

Other 7 (0.5) 30 (0.8) N/A N/A N/A 37 (0.7) 

Housing status <.001 28.74 3 N/A 

Own home 1083 (77.2) 2752 (70.4) N/A N/A N/A 3836 (72.2) 

Living with family 51 (3.6) 242 (6.2) N/A N/A N/A 294 (5.5) 

Renting 259 (18.4) 892 (22.8) N/A N/A N/A 1115 (21.7) 

Other 10 (0.7) 21 (0.5) N/A N/A N/A 31 (0.6) 

Self-isolated or self-

quarantined 

303 (21.7) 681 (17.5) <.001 12.20 1 984 (18.6) 

aN/A: not applicable. 

 

Of employed support-seeking respondents, over 90.0% were aged ≥26 years (n=4939). Of this 

group, more than half were aged ≥41 years (n=2888) (Table 4.2.4.1). Most respondent workers 

identified as female (n=4621, 86.2%), were Caucasian (n=4441, 83.1%), were married, cohabiting, 

or partnered (n=3974, 74.2%), reported completion of postsecondary education (n=4814, 89.9%), 

and owned their own home (n=3836, 72.2%). There were statistically significant differences 

between health care workers and other workers on all demographic variables and isolation status. 

Health care workers had higher proportions of self-reported postsecondary education and home 

ownership, and higher rates of married, cohabiting, or partnered relationship status than other 

workers. 
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Univariate Analysis 

In Table 4.2.4.2, we assessed the association between worker type and perceived stress, likely 

GAD, and likely MDD. Table 4.2.4.2 suggests that other workers reported higher moderate or high 

stress, higher likely GAD, and higher likely MDD compared to health care workers, with small 

effect sizes for each condition. 

 

Table 4.2.4.2: Chi-square test of association between worker type, perceived stress, likely 

generalized anxiety disorder, and likely major depressive disorder. 

Psychological symptom Health care worker, n 

(%) 

Other worker, 

n (%) 

P value Effect size 

(φ) 

Perceived stress (moderate 

or high stressa) 

1079 (81.7) 3149 (85.6) <.001 0.05 

Likely generalized anxiety 

disorderb 

461 (38.1) 1600 (47.7) <.001 0.09 

Likely major depressive 

disorderc 

401 (32.1) 1490 (43.6) <.001 0.10 

aModerate or high stress was defined as a Perceived Stress Scale score ≥14. 
bLikely generalized anxiety disorder was defined as a Generalized Anxiety Disorder Scale score ≥10. 
cLikely major depressive disorder was defined as a Patient Health Questionnaire score ≥10. 

 

Logistic Regression 

To assess the impact of “worker type” on moderate or high stress, likely GAD, and likely MDD 

while controlling for demographic characteristics and isolation status, we entered all seven 

characteristics in Table 4.2.4.1 and “worker type” into a logistic regression model. 

For moderate or high stress, the full model containing all eight predictors was significant 

(Χ2[df=20, N=4874] =235.25, P<.001), suggesting the model was able to distinguish between 

respondents who reported moderate or high stress and those who did not. The model explained 

between 4.7% (Cox and Snell R2) and 8.2% (Nagelkerke R2) of the variance and correctly 

classified 84.7% of all cases. Controlling for all demographic characteristics and isolation status, 

health care worker type made a unique statistical contribution (Wald=8.44, P<.01) to the likelihood 
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that a respondent presented with moderate or high stress. Other workers were 1.3 times more likely 

to report moderate or high stress during the COVID-19 pandemic compared to health care workers 

when all demographic variables and isolation status were controlled for (OR 1.30, 95% CI 1.10-

1.55). 

For likely GAD, the full model containing all eight predictor variables was significant (Χ2[df=20, 

N=4454] =364.75, P<.001), meaning the model was able to distinguish between respondents who 

had likely GAD and those who likely did not have GAD. The model explained between 7.9% (Cox 

and Snell R2) and 10.5% (Nagelkerke R2) of the variance and correctly classified 62.5% of all 

cases. Controlling for all demographic characteristics and isolation status, health care worker type 

made a unique statistical contribution (Wald=21.62, P<.001) to the likelihood of respondents 

meeting the cutoff threshold for likely GAD. Other workers were 1.4 times more likely to meet 

the cutoff threshold for likely GAD during the COVID-19 pandemic compared to health care 

workers when all demographic variables and isolation status were controlled for (OR 1.40, 95% 

CI 1.22-1.62). 

For likely MDD, the full model containing all eight predictors was significant (Χ2[df=20, N=4 

535] =341.33, P<.001), implying the model was able to distinguish between respondents who had 

likely MDD and those who likely did not have MDD. The model explained between 7.3% (Cox 

and Snell R2) and 9.8% (Nagelkerke R2) of the variance and correctly classified 63.9% of all 

cases. Controlling for all demographic characteristics and isolation status, health care worker type 

made a unique statistical contribution (Wald=27.79, P<.001) to the likelihood that respondents 

presented with likely MDD. Other workers were 1.5 times more likely to meet the cutoff threshold 

for likely MDD during the COVID-19 pandemic compared to health care workers when all 

demographic variables and isolation status were controlled for (OR 1.47, 95% CI 1.30-1.71). 

As shown in Table 4.2.4.3, there were statistically significant associations between worker type 

and the tendency to worry about dirt, germs, and viruses and the tendency to wash hands repeatedly 

or in a special way due to fears of contamination. Post hoc analysis using adjusted residuals 

demonstrated that health care workers were significantly less likely to worry about dirt, germs, 

and viruses since the start of the COVID-19 pandemic compared to other workers (53.9% versus 

62.5%, respectively; z=5.3, P<.001). Conversely, the proportion of health care workers who were 

worried about dirt, germs, and viruses before the COVID-19 pandemic was significantly higher 
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than other workers (28.2% versus 22.1%, respectively; z=4.3, P<.001). Though the proportion of 

health care workers reporting compulsive hand washing due to fears of contamination after the 

COVID-19 pandemic began was lower than the proportion of other workers reporting the same 

(46.1% versus 57.6%, respectively; z=7.0, P<.001), a significantly higher proportion of health care 

workers engaged in compulsive hand washing before the pandemic due to fears of contamination 

(35.3% versus 29.3%, respectively; z=3.9, P<.001). In sum, the self-reported prevalence of 

obsessive-compulsive symptoms (ie, pre-existing worry and compulsive handwashing behavior) 

was higher in health care workers than in other workers, while the self-reported prevalence of 

worry about hand contamination and compulsive hand washing after the COVID-19 pandemic 

began was higher in other workers compared to health care workers. 

 

Table 4.2.4.3: Chi-square test of association between worker type and manifestation of obsessive-

compulsive symptoms. 

Clinical variable Health care workers, 

n (%) 

Other workers, n 

(%) 

P value Effect size 

(φ) 

Worried about dirt, germs, and viruses <.001 0.08 

Only since the COVID-19 

pandemic 

663 (53.9) 2137 (62.5) N/Aa N/A 

Before and during the COVID-19 

pandemic 

347 (28.2) 756 (22.1) N/A N/A 

Never 220 (17.9) 525 (15.4) N/A N/A 

Wash hands repeatedly or in a special way due to fears of contamination 

with dirt, germs, and viruses 

<.001 0.11 

Only since the COVID-19 

pandemic 

566 (46.1) 1969 (57.6) N/A N/A 

Before and during the COVID-19 

pandemic 

433 (35.3) 1002 (29.3) N/A N/A 

Never 229 (18.6) 447 (13.1) N/A N/A 

aN/A: not applicable. 

 

Discussion 
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Overview 

This is the first large-sample, cross-sectional Canadian study to examine the self-reported 

prevalence of stress, anxiety, depression, and obsessive-compulsive symptoms by worker type 

during the COVID-19 pandemic. We used an online survey to gather self-reported symptoms of 

stress, anxiety, depression, and obsessive-compulsive behaviors in support-seeking individuals 

subscribing to the Text4Hope daily SMS text messaging support program. Text4Hope sent once-

daily supportive text messages to provide Alberta residents with advice and encouragement to 

develop coping skills and optimize resiliency during the COVID-19 pandemic. 

 

Principal Results 

Our study sample comprised support-seeking individuals who subscribed to Text4Hope and had 

self-reported elevated symptomatology. The proportion of employed respondent subscribers 

(n=3721, 72.2%) was comparable to the 2017 Alberta employment rate (66.7%), the full-time 

employment rate for females (73.3%), and the proportion of female Albertans employed in the 

health care/social assistance sector, particularly in the ≥45 years age cohort (79.5%)  [721]. 

Respondent demographics were comparable to only some Alberta resident worker characteristics 

(ethnicity, housing status) and Alberta health care worker characteristics (age, ethnicity, gender, 

education, and housing status) ) [722, 723]. 

Health care worker demographic characteristics were comparable to surveyed health care worker 

characteristics in other international jurisdictions during the COVID-19 pandemic [281, 626, 683, 

684]. 

We found that the overall self-reported 6-week prevalence of moderate or high stress, likely GAD, 

and likely MDD symptoms were higher than baseline  [715] during the early COVID-19 outbreak 

phase and were statistically significantly higher in other workers than in health care workers.  

The prevalence of pre–COVID-19 worry and compulsive handwashing behavior was higher in 

health care workers than in other workers, while worry and compulsive handwashing behavior 

after the COVID-19 pandemic began was significantly higher in other workers than in health care 

workers. 
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Limitations 

Our study has several important limitations. The prevalence of self-reported stress, anxiety, 

depression, and obsessive-compulsive symptoms was assessed in health care workers and other 

workers who voluntarily sought support by subscribing to Text4Hope. Despite demographic 

similarities, voluntary subscribers seeking support may differ significantly from the non-

subscribing employed or general employed population of Alberta, thereby influencing self-

reported symptom prevalence rates. In addition, an overall elevated symptomatology, while higher 

than that of the general population, would be expected given that survey respondents were a sample 

of mental health support-seeking subscribers. Not all respondents answered every survey question, 

resulting in missing data for multiple variables and reduced sample sizes, thereby potentially 

reducing the generalizability of the findings. 

Given both the dearth of comparative evidence on mental health burden in workers and the 

limitations of our study design, we were unable to explore subtle dynamics related to subtypes of 

health care workers and other workers (eg, frontline versus non-frontline, high-risk occupations in 

the “other” category). Similarly, we were unable to further refine our understanding of other 

pandemic dynamics that likely occurred during the study period, such as fluctuating employment 

status, disease exposure risk, and worker access to and use of personal protective equipment. This 

study is limited by its inability to address these factors, which nonetheless ought to be considered 

in comparisons with other, related literature. 

There are several limitations related to the use of screening tools. Logistics, sample size, cost, 

resources, and time factors precluded the use of diagnostic interviews; our use of screening scales 

estimated self-reported symptom burden and was not intended to yield mental health diagnoses. 

However, a screening tool is appropriate in the context of capturing data quickly at a general 

population level and was thus the tool indicated for use in the current study.                   In addition, 

it should be noted that it is unclear the extent to which the BOCS screening tool is valid for and 

can differentiate the range of adaptive-to-obsessive-compulsive behaviors during a pandemic. For 

example, consistent and repeated handwashing has been emphasized as an important means of 

avoiding COVID-19 transmission. 
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Finally, we assessed self-reported symptoms during an early pandemic phase. It is possible that 

the timing of these measurements (and/or other contextual features that we did not study) were 

maligned with studies measuring the same outcomes during different pandemic phases and could 

bias the interpretation of our findings. 

 

Comparison With Prior Work  

Several studies of health care worker mental health during the COVID-19 pandemic revealed 

higher stress [281, 683-685, 694, 696], anxiety [281, 626, 696], depressive [281, 626, 683, 684], 

and obsessive-compulsive symptoms [683]; these results align well with our 6-week prevalence 

findings. These studies also found that heightened stress, anxiety, and depressive symptoms were 

consistently more pronounced in females, and in those with increased exposure to afflicted 

individuals (e.g., frontline health care workers, close proximity to higher intensity outbreak 

conditions). Although our 6-week prevalence findings matched this overall increase in health care 

worker mental health burden during an outbreak, higher levels of stress, anxiety, and depressive 

symptoms were also reported by other workers in our study. 

Based on existing evidence, there may be several plausible explanations for our findings, although 

their interpretation should be approached with caution, given the lack of published studies directly 

comparing mental health symptoms by worker type, particularly during COVID-19. 

There are many possible factors contributing to mental health concerns among the general public 

during times of societal unrest, as documented during previous infectious disease outbreaks [699] 

[704-708], emergencies, disasters [279, 309, 687-689, 709], and the current pandemic  [281, 704, 

724]. Within the Alberta context, several of these factors (eg, high unemployment [722], job 

uncertainty, strict confinement, and mitigation measures, as well as pre-existing, unaddressed 

mental health concerns arising in part from economic downturn and natural disasters [309, 715, 

725] or other contextual factors may be contributing to the increased mental health symptoms in 

other workers. These factors may be more prevalent in other workers who actively sought support 

by subscribing to Text4Hope, contributing to a higher symptom burden in this worker group. 

Current trends in Alberta align with this hypothesis: a recent Mental Health Index survey of 3000 

Canadians [726] showed Alberta residents experienced the highest national month-over-month 

decline in Mental Health Index scores. Decreases were observed in all Index subscores (including 
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risk measures for anxiety, depression, work productivity, optimism, and isolation, in decreasing 

order of magnitude), with greater declines among the unemployed, females, and younger 

individuals. Albertans had the second highest reported Mental Stress Change Score across Canada 

[726]. Nonetheless, our observation of elevated symptomatology overall might be anticipated 

given that respondents were a sample of mental health support-seeking Text4Hope subscribers. 

Alternatively, it is also possible that the health care workers seeking support in our study sample 

were protected from mental health harms due to the influence of other documented but unassessed 

modifiers such as the following: ready access to relevant knowledge, training, protocols, timely 

information, personal protective equipment, and a support network of peers experiencing similar 

stress, as well as coordinated efforts, clear communication, and other occupational and/or social 

supports [684, 685, 707, 717, 718, 727]. Past research shows the presence of these and other 

precautionary measures may help health care workers feel a heightened sense of certainty or 

control over their situation. Perhaps support-seeking health care worker respondents’ pre-existing 

knowledge and training served to reinforce their roles and practice, provided comfort and enhanced 

resiliency, and helped mitigate the negative effects of the pandemic as well as subsequent 

confinement and mitigation strategies [573, 684, 685, 702, 704, 705, 707, 718]. 

Such a resilience hypothesis in health care workers would contrast with recent COVID-19–related 

studies by Lai and colleagues  [281] and Huang and colleagues [626], which demonstrated an 

increased risk of negative mental health sequelae in females  [281, 578, 683-686, 696], nurses  

[281, 578, 683, 684, 686, 696], frontline staff, and those with closer proximity to higher intensity 

outbreak working conditions  [281, 624, 683, 684, 686, 693, 694, 718]. Similar findings from past 

outbreaks also implicated concerns about health of self and family, disease spread, adequate 

supplies/resources, an influx of suspected cases, occupational changes, pre-existing chronic 

disease, isolation, and feelings about isolation and vulnerability as key negative contributing 

factors  [281, 704, 707, 728]. Zhang and colleagues’ recent survey comparing medical and 

nonmedical health care worker mental health symptoms in China post–COVID-19 showed higher 

prevalence and total scores for insomnia, anxiety (GAD-2), depression (PHQ-2), somatization, and 

obsessive-compulsive (Symptom Checklist 90-Revised) symptoms in health care workers  [683]. 

Similar findings for anxiety occurred in a mixed sample survey undertaken during the COVID-19 

pandemic  [685]. Additionally, a quasi-comparator study of mental health concerns in frontline 
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workers and administrative health care workers found frontline workers were 1.4 times more likely 

to feel fear and 2 times more likely to suffer anxiety and depression than their administrative (i.e., 

non-frontline, low-risk exposure) counterparts (despite lower relative exposure, both worker 

groups were health care sector employed, making clear comparisons difficult) [683, 685, 695]. 

Lastly, the most relevant large post–COVID-19 pandemic web-based survey by Huang and Zhao 

[626] failed to find any statistically significant differences between health care and other workers’ 

prevalence of anxiety or depressive symptoms, and only a higher prevalence of sleep disruptions 

in health care workers. 

Clearly, large longitudinal studies that specifically compare the symptoms, risk exposure  [281], 

and other contextual correlates (eg, pre-existing knowledge of disease and disease transmission, 

outbreak phase, and geographic proximity to high-risk situations) of health care workers and other 

workers are needed. Ongoing evidence syntheses would also help to clarify and explain these 

apparent discrepancies in the future. 

Our self-reported 6-week prevalence rates for likely GAD (47.0%) and likely MDD (44.0%) were 

slightly higher and lower than symptom estimates reported by Lai et al [281] (44.6% GAD, 50.4% 

MDD), even considering the authors’ use of a slightly lower GAD-7 cutoff score (7). Our 

prevalence estimates for likely MDD (44.0%) were also higher than the estimates of moderate or 

severe depression symptoms reported by Kang et al (28.6%)  [578] and Huang and Zhao (20.1%) 

[626] in the post-pandemic period. Although these findings may reflect true mental health burden 

differences, it is possible that the timing of symptom measurement during a pandemic influences 

symptom severity, particularly if the implementation of confinement and mitigation measures 

varies as widely as during the COVID-19 pandemic [678]. This study captured 6-week prevalence 

in an early pandemic phase, whereas Lai et al measured the same burden during the pandemic. 

Kang and colleagues and Huang and Zhao both measured health care worker symptoms in the 

post-pandemic phase. It is also possible that jurisdictions most rapidly affected by the pandemic 

have less knowledge, less time to prepare and assess/address risk, and possess fewer supplies and 

resources, and thus may report higher mental health concerns [684, 685]. Furthermore, despite the 

elevated psychopathology we observed, we note that respondents were a sample of mental health 

support-seeking Text4Hope subscribers and our findings should be considered in light of this 

context. 
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In our study, the prevalence of worry about dirt, germs, and viruses and compulsive handwashing 

behavior since the COVID-19 pandemic began was significantly higher in other workers than in 

health care workers. This finding is aligned with a population-based study by Wang et al  [279] 

early in the COVID-19 pandemic, in which members of the general public reported newly adopting 

handwashing after touching contaminated objects (66.6%), washing their hands with soap (56.5%), 

and always washing their hands after coughing, sneezing, or rubbing their nose (41.0%). These 

authors found that handwashing behavior was linked to lower mental health symptom scores, 

suggesting they had a protective effect during the early stages of the pandemic  [279]. This finding 

aligns with our observation of lower reported worry in other workers before and during the 

COVID-19 pandemic, and their subsequent adoption of compulsive handwashing behavior since 

the onset of the COVID-19 pandemic. 

With respect to health care workers’ obsessive-compulsive symptoms, it is unclear the extent to 

which professional training; heightened attention to dirt, germs, and viruses; handwashing 

behavior, and disease transmission could appear maladaptive when assessed with the BOCS tool 

during a pandemic. Using a different validated scale, Zhang and colleagues [683] recently 

observed higher measures of obsessive-compulsive symptoms after the peak of the COVID-19 

pandemic in frontline health care workers, which aligns with our finding of higher health care 

worker worry and handwashing due to fears of contamination before and during the pandemic. 

The BOCS tool was validated for use in adult psychiatric outpatients, not specifically for 

pandemics, nor for profession-specific groups, and therefore we advise caution in the interpretation 

of these findings. Certainly, the negative impacts of pervasive multimodal media and recurring 

widespread handwashing advice during COVID-19 are well documented [585] and particularly 

problematic for those with pre-existing obsessive-compulsive behaviors [729]. Further study is 

needed to understand how worry of contamination and compulsive handwashing behavior relate 

to worker type and timing of symptom assessment during outbreak phases. Future research is also 

needed to understand the extent to which worry and handwashing due to fears of contamination 

are adaptive during a pandemic, when assessed with validated scales. 

 

Conclusions 
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Demographic and clinical correlate data pertaining to mental health needs were successfully 

collected through Text4Hope and provided insight on the state of mental health concerns in health 

care workers and other workers. 

Overall, our study findings mirrored much of the emerging literature documenting increased stress, 

anxiety, and depression symptoms arising during the current COVID-19 pandemic, and during 

previous infectious disease outbreaks. However, as compared to the literature and given our stated 

limitations, discrepant findings may be a function of measurement timing during a particular 

outbreak phase (early, interim, post), attributable to pre-existing context, and/or may be related to 

our study population, which was comprised of support-seeking individuals. A health care worker 

resilience hypothesis (e.g., that health care workers are protected by knowledge, resources, 

supplies, messaging, and heightened certainty and control over workload [281, 684]) is not well 

supported by our findings, nor the bulk of the existing and emergent COVID-19 pandemic 

literature pertaining to mental health concerns in this group. Furthermore, we note that the array 

of documented mental health risk factors, combined with higher proportions of females working 

in health care, community, caregiving, and domestic roles, seems to indicate an increased mental 

health vulnerability for females during COVID-19. 

We observed support-seeking health care workers report significantly higher worry about 

contamination and compulsive handwashing symptoms prior to the onset of the COVID-19 

pandemic and a higher proportion of other workers reporting these symptoms only since the onset 

of the pandemic. However, both of these findings should be interpreted with caution given it is 

unclear the extent to which validated scales accurately differentiate adaptive and maladaptive 

symptoms associated with worry about contamination and handwashing behavior in health care 

workers, or accurately differentiate symptoms during pandemic periods. 

These findings add to our understanding of mental health needs during the COVID-19 pandemic; 

however, further research is required to understand and confirm in more detail the potential effects 

of a given outbreak phase on the measurement of mental health burden, the role of context, and 

the extent to which validated tools have utility in health care workers and in different worker 

groups during pandemics. The findings also underline the importance of anticipating and 

mitigating mental health needs as an integrated part of planning and confinement/mitigation 

strategy implementation [458, 714, 718, 730-733] and highlight the ease with which current mental 
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health needs can be safely assessed using a self-subscribing SMS text messaging platform. This 

study took place in a nation where the health care system is publicly funded, reasonably accessible 

to most residents, and operationally sound; however, it is possible that the mental health effects 

we observed could be further amplified, particularly for females, in nations where these 

circumstances are not the norm. 
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4.2.5 The Mental Health Impact of the COVID-19 Pandemic Among Physicians, Nurses, 

and Other Health Care Providers in Alberta: Cross-sectional Survey 

 

El Gindi, H., Shalaby, R., Gusnowski, A., Vuong, W., Surood, S., Hrabok, M., . . . Agyapong, V. 

(2022). The Mental Health Impact of the COVID-19 Pandemic Among Physicians, Nurses, and 

Other Health Care Providers in Alberta: Cross-sectional Survey. JMIR Form Res, 6(3), e27469. 

doi:10.2196/27469. Available at JMIR Formative Research - The Mental Health Impact of the COVID-19 

Pandemic Among Physicians, Nurses, and Other Health Care Providers in Alberta: Cross-sectional Survey 

https://formative.jmir.org/2022/3/e27469
https://formative.jmir.org/2022/3/e27469
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ABSTRACT 

 

Background: During the COVID-19 pandemic, threats to mental health, psychological safety, and 

well-being are evident, particularly among the first responders and the health care staff. 

Objective: This study aims to examine the prevalence and potential predictors of the likely stress, 

generalized anxiety disorder, and major depressive disorder among health care workers (HCWs). 

Methods: A cross-sectional survey was used through a survey link sent to gather demographic 

information and responses on several self-report scales, including the Perceived Stress Scale, the 

Generalized Anxiety Disorder 7-item scale, and the Patient Health Questionnaire-9 among HCWs 

enrolled in the Text4Hope program. 

Results: The result from this study suggests that during the COVID-19 pandemic, HCWs reported 

a high likelihood of moderate-to-high perceived stress (n=840, 81.2%), moderate-to-severe 

anxiety (n=369, 38.6%), and depression (n=317, 32.7%) symptoms. Nurses and other HCWs were 

significantly more likely to report depressive symptoms compared to physicians (F(2, 

159.47)=15.89, 95% CI –5.05 to –2.04). Younger age groups of HCWs (≤30 years) were more 

prone to report likely stress, anxiety, and depressive symptoms compared to HCWs 41-50 and >50 

years old (odds ratio [OR] 1.82-3.03). Similarly, females and those who reported a lack of social 

support (separated/divorced and single) among HCWs had a higher likelihood to report likely 

stress and depressive symptoms, respectively (OR 1.8 and 1.6, respectively). 

Conclusions: This cross-sectional study explored a high level of mental health burdens during the 

COVID-19 pandemic among HCWs in Alberta. Levels of psychological symptoms were more 

noticeable in the female gender and the nursing profession. 
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Introduction  

Background 

During pandemics, an exponential increase in the demand for health care services takes place. 

Several factors contribute to increased physical and mental health strain for health care workers 

(HCWs). This can include long work shifts, a lack of personal protective equipment, and limited 

resources to care for patients [1,2]. With a lack of PPE, HCWs can feel unprepared to deal with 

unknown viruses and bacteria. In addition, with pandemic demand–induced limits on resources, 

such as ventilators or general medical supplies, it can be difficult to care for patients. 

In November 2019, a novel coronavirus disease caused by SARS-CoV-2, called COVID-19, was 

first reported in Wuhan, China. The disease rapidly spread throughout China and prevailed 

worldwide, resulting in a global health emergency [734]. On March 11, 2020, The World Health 

Organization (WHO)  declared the COVID-19 outbreak as a global pandemic [735]. 

 

Alberta Health Services (AHS) defines healthcare professionals/providers as “individuals that 

work in the health field and can include doctors, nurses (RNs, LPNs), dentists, psychologists, 

physiotherapists, pharmacists, and dieticians, etc.” [736]. Nursing staff constitutes the largest 

health profession in Canada followed by physicians and other regulated HCWs [737]. As of July 

2020, the Canadian Institute for Health Information (CIHI) reported that 19.4% of all confirmed 

infections of COVID-19 cases were among HCWs in Canada and in the province of Alberta it was 

8.8% [738]. HCWs are exposed to mental health stresses due to the nature of their work that usually 

involves trauma and vulnerability [739].  

 

During the 2003 SARS outbreak, HCWs expressed immediate psychological distress manifested 

as fear and anxiety that exhibited a relative decrease during the early phases of the epidemic [734]. 

However, depression and posttraumatic stress symptoms emerged later during the epidemic and 

lasted for longer periods, affecting the long-term mental wellbeing of HCWs [734]. A greater 

psychological impact was coupled with the higher risk of exposure to the virus, especially among 

frontliners who usually face both heavy workloads and a higher risk of infection [46, 740]. One 

year after the SARS outbreak, HCWs who were in close contact with infected patients or virus 

material had elevated levels of stress, depression, and anxiety [741].  
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One study examining the psychological effects of COVID-19 on HCWs in Italy found that 

depression and post-traumatic stress symptoms were higher in HCWs caring for patients in 

COVID-19 wards compared to other HCW caring for patients in other units [742].  

 

Additionally, emotional impacts in terms of contagion fear and infecting loved ones, uncertainty, 

and stigma were documented among healthcare staff [743], leading to the isolation from their 

families, changing routine, and a narrowing down of their social support network [744]. During 

the pandemic of COVID-19, healthcare professionals declared five main requests from their 

institutions [742]: “hear me, protect me, prepare me, support me, and care for me” [46]. Burnout 

is also an ongoing problem among Physicians and other HCWs during the COVID-19 pandemic. 

It is characterized by “emotional exhaustion, depersonalization, and a feeling of low personal 

accomplishment” and attributed to many factors including heavy workloads that may exacerbate 

burnout and negatively impact the overall productivity of the healthcare system [745] [746]. 

HCWs are predisposed to moral injury during the current pandemic, a term that can be defined as 

the psychological distress that results from actions, or the lack of them, which violate someone’s 

moral or ethical Code. Despite it is not a mental health condition, people with moral injury are 

more likely to experience negative thoughts about themselves or others together with an intense 

feeling of shame, guilt, or disgust.[747] 

During the COVID-19 pandemic, several studies examined the impacts of the pandemic upon the 

psychological health and mental wellbeing of the general population. A number of studies 

examined such impacts among the HCWs with many interesting findings; for example, the 

frontliners and those who have experienced physical symptoms, such as headache, throat pain, and 

lethargy were at more risk of developing stress, anxiety, and depressive symptoms during the 

pandemic, compared to the other comparative groups [296, 748].  

 

In a systematic review assessing the impact of COVID-19 on HCWs mental health, the authors 

found that the prevalence of anxiety was estimated between 9 to 90% (median 24%) and depression 

to be between 5 and 51% (median 21%) [749]. In another systematic review and meta-analysis, 

Pappa and colleagues examined thirteen research studies to compute the prevalence of anxiety, 

depression, and insomnia during the current pandemic [750]. The authors reported 23.2% for 

anxiety and 22.8% for depression. Additionally, discrepancies of the prevalence or the severity of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pappa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=32437915
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such symptoms were reported among different demographic and occupational groups, such as in 

nurses, women, and frontliners, who were usually reported to have more severe symptoms, 

compared to other HCWs  [281, 750].  

 

Aim and objectives 

This study aimed to examine the psychological impacts of COVID-19 pandemic among different 

groups of HCWs who were subscribers of the Text4Hope program.  

Primary objectives: 

1. Studying the demographic characteristics and the prevalence and mean scores of perceived 

stress, likely major depressive disorder (MDD), and likely generalized anxiety disorder 

(GAD) among HCWs. 

2. Studying the predictors of developing likely stress, MDD, and GAD among HCWs groups. 

 

METHOD  

Study design 

A cross-sectional survey was used to explore mean differences in perceived stress, anxiety, and 

depression symptom scores of HCWs enrolled in Text4Hope.  

 

Ethics  

The authors assert that all procedures contributing to this work comply with the ethical standards 

of the relevant national and institutional committee on human experimentation and with the 

Declaration of Helsinki of 1975, as revised in 2008. Participant consent was implied by submission 

of the subscribers’ survey responses. The University of Alberta Health Research Ethics Board 

provided ethics approval for this research (Pro00086163). 

 

Recruitment  

The study recruitment procedures and sample size estimations are described in a published study 

protocol [270].  The study participants are subscribers to the Text4Hope program, a daily 

supportive text message service, launched by Alberta Health Services (AHS) on March 23, 2020, 

to help Albertans cope with the mental health effects of the COVID-19 pandemic. An online survey 

link was sent to subscribers who were enrolled during March 23 to May 2, 2020. Subscribers 
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receive free daily supportive text messages, which are cognitive behavioural therapy based and 

created by a team of mental health professionals [406]. In addition to demographic information, 

clinical characteristics were assessed using self-report scales, including the Perceived Stress Scale 

(for moderate to high stress; PSS ≥ 14) [302], the Generalized Anxiety Disorder-7 (GAD-7) Scale 

(for likely generalized anxiety disorder; GAD-7 ≥ 10) [751], the Patient Health Questionnaire-9 

(PHQ-9) (for likely major depressive disorder or MDD; PHQ-9 ≥ 10)  [303]. The PSS is a validated 

10-item questionnaire used to assess the self-reported level of stress in the previous 1 month by 

assessing thoughts and feelings. Each item on the scale is scored between 0 (never) to 4 (very 

often). Higher scores on the scale denotes higher levels of stress. The GAD-7 is a validated 7-item 

questionnaire used to assess the self-reported levels of anxiety in respondents in the two weeks 

prior to assessment. It is based on the Diagnostic and Statistical Manual of Mental Disorders, 

fourth edition, text revision (DSM-IV-TR) symptoms of anxiety. Each item on the scale is scored 

between 0 (not at all) to 3 (nearly every day). The PHQ-9 is a 9-item validated instrument used to 

diagnose and measure the severity of depression in general medical and mental health settings; it 

is the major depression module of the full Patient Health Questionnaire (PHQ). Each of the 9-items 

on the questionnaire is scored between 0 (not at all) to 3 (nearly every day). It may be used to plan 

and monitor treatment of depression. Participant consent was implied by submission of 

subscribers’ survey responses.  

 

Data analysis 

Data analysis was undertaken using the IBM Statistical Package for Social Sciences (SPSS) 

Statistics for Windows, version 25 [329]. Descriptive analysis illustrates the differences between 

the three categories of HCWs (physicians, nurses, and other) by their socio-demographic 

characteristics (i.e., gender, age, ethnicity, education, relationship status, housing status, and self-

isolation/quarantine status) and examine the prevalence of clinical characteristics (i.e., 

moderate/high stress, likely GAD, likely MDD) among the three HCWs groups.  

One-Way Analysis of Variance (One-Way ANOVA) with two-tailed significance (p-value <0.05) 

was performed to assess the statistical differences of mean scores on the PSS, the GAD-7, and the 

PHQ-9 among HCWs groups. For variables which did not violate the assumptions of homogeneity 

of variance in the mean scores on the ANOVA test, we performed a Tukey’s post-hoc test. For 
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variables which violated the homogeneity of variance assumption, we used the non-parametric 

Welch F test and Games-Howell post-hoc tests. 

To examine potential predictors of the self-reported clinically meaningful symptoms of moderate 

or high stress, likely GAD, and likely MDD, we entered all demographic predictors, self-isolation, 

along with “HCWs type” into a multivariate logistic regression model. Correlation analysis was 

performed before the logistic regression analysis to rule out very strong correlations among 

predictor variables. Odds ratios from the binary logistic regression analysis were examined to 

determine the association between “HCWs type” and the likelihood of respondents self-reporting 

symptoms of moderate or high stress, likely GAD, and likely MDD, controlling for the other 

variables in the model.  

 

RESULTS 

Of the 8267 subscribers who responded to the Text4Hope online survey in the first 6 weeks, 1414 

(17.1%) self-identified as HCWs, while 1096 (13.3%) provided their specific occupation type. Of 

these 1096, 63 (5.7%) were physicians, 355 (32.4%) nurses, and 678 (61.9%) other HCWs (eg, 

occupational therapist, psychologist, dietitian, pharmacist, and first responder). The demographic 

and clinical characteristics of the respondents are shown in Table 4.2.5.1.  

 

Table 4.2.5.1:  Distribution of the demographic and clinical characteristics by HCWa type 

Variables, n (%)  Physician 

 (N =63) 

Nurses  

(N =355) 

Other  

(N =678) 

Total 

(N =1096)b 

Gender  

Male 

Female 

Other  

 

17 (27.0) 

46 (73.0) 

0 (0.0) 

 

10 (2.8) 

343 (96.9) 

1 (0.3) 

 

55 (8.1) 

617 (91.1) 

5 (0.7) 

 

82 (7.5) 

1006 (92.0) 

6 (0.5) 

Age 

≤30 

31-40 

41-50 

>50 

 

13 (21.0) 

9 (14.5) 

19 (30.6) 

21 (33.9) 

 

5 (16.8) 

107 (30.4) 

78 (22.2) 

108 (30.7) 

 

90 (13.5) 

214 (32.2) 

193 (29.0) 

168 (25.3) 

 

162 (15.0) 

330 (30.6) 

290 (26.9) 

297 (27.5) 
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Ethnicity  

Caucasian  

Indigenous  

Asian 

Other  

 

48 (76.2) 

1 (1.6) 

10 (15.9) 

4 (6.3) 

 

309 (87.0) 

6 (1.7) 

15 (4.2) 

25 (7.0) 

 

562 (83.0) 

24 (3.5) 

44 (6.5) 

47 (6.9) 

 

919 (83.9) 

31 (2.8) 

69 (6.3) 

76 (6.9) 

Education 

Less than High School Diploma 

High School Diploma  

Post-Secondary Education  

Other Education  

 

0 (0.0) 

0 (0.0) 

63 (100.0) 

0 (0.0) 

 

1 (0.3) 

1 (0.3) 

351 (99.2) 

1 (0.3) 

 

2 (0.3) 

16 (2.4) 

652 (96.4) 

6 (0.9) 

 

3 (0.3) 

17 (1.6) 

1066 (97.5) 

7 (0.6) 

Relationship Status 

Married/Cohabiting/Partnered 

Separated/Divorced 

Widowed  

Single  

Other  

 

51 (81.0) 

3 (4.8) 

0 (0.0) 

9 (14.3) 

0 (0.0) 

 

291 (82.0) 

24 (6.8) 

3 (0.8) 

37 (10.4) 

0 (0.0) 

 

510 (75.3) 

61 (9.0) 

3 (0.4) 

98 (14.5) 

5 (0.7) 

 

852 (77.8) 

88 (8.0) 

6 (0.5) 

144 (13.2) 

5 (0.5) 

Housing Status  

Own Home  

Living with Family 

Renting 

Other  

 

49 (77.8) 

4 (6.3) 

10 (15.9) 

0 (0.0) 

 

287 (80.8) 

12 (3.4) 

55 (15.5) 

1 (0.3) 

 

500 (73.9) 

24 (3.5) 

147 (21.7) 

6 (0.9) 

 

836 (76.3) 

40 (3.7) 

212 (19.4) 

7 (0.6) 

Self-isolate/Quarantine 

No  

Yes 

 

41 (65.1) 

22 (34.9) 

 

273 (77.1) 

81 (22.9) 

 

540 (80.1) 

134 (19.9) 

 

854 (78.3) 

237 (21.7) 

Symptoms, n (%)c 

Perceived Stress (moderate or highd) 41 (68.3) 279 (82.5) 520 (81.6) 840 (81.2) 

Likely GADe 20 (36.4) 116 (37.4) 233 (39.4) 369 (38.6) 

Likely MDDf 9 (16.1) 99 (31.3) 209 (35.1) 317 (32.7) 

Clinical conditions severity, mean (SD) 

PSS-10g  

ANOVA F(2, 1032) =1.13, P= .32 

18.07 (7.25) 19.25 

(6.27) 

19.35 (6.28) 19.25 (6.34) 

GAD-7h 

ANOVA F(2, 953)=0.80, P=.45 

4.46 (4.36) 7.42 (5.17) 8.01 (5.72) 7.61 (5.53) 
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PHQ-9i 

Welch statistics F(2, 159.47)=15.89, 

P<.001 

7.58 (5.25) 8.18 (5.32) 8.46 (5.58) 8.32 (5.48) 

a: HCW: health care worker. b: Data were reported according to the provided responses; the total percentages may 

not add up to 100%. c: Multiple responses were possible. d: Moderate-to-high stress was defined as PSS-10 score of 

≥14. e: Likely GAD was defined as a GAD-7 score of ≥10. f: Likely MDD was defined as a PHQ-9 score of ≥10. 

g: PSS-10: Perceived Stress Scale. h: GAD-7: Generalized Anxiety Disorder 7-item. i: PHQ-9: Patient Health 

Questionnaire-9. 

 

As presented in Table 4.2.5.1, most of the 1096 respondents were female (n=1006, 91.8%), aged 

31-40 years (n=330, 30.1%), and Caucasian (n=919, 83.9%); had postsecondary education 

(n=1066, 97.3%); were married, cohabiting, or partnered (n=852, 77.7%); and owned their own 

home (n=836, 76.3%). Except for a few variables, nurses represented the highest percentage of 

these responses.  

Among the 1096 respondents, 237 (21.7%) reported having self-isolated/quarantined during the 

pandemic time. Among those who reported their clinical symptoms, most respondents who self-

reported moderate-to-high perceived stress were nurses (279/338, 82.5%), while those who self-

reported likely GAD and likely MDD were other HCWs (233/591, 39.4%) and (209/596, 

35.1%), respectively. 

The mean scores for all HCWs were 19.25 (SD 6.34, n=1035) on the PSS-10 scale, 8.32 (SD 

5.48, n=956) on the GAD-7 scale, and 7.61 (SD 5.53, n=968) on the PHQ-9 scale. 

 

One-way ANOVA revealed a significant difference among the 3 groups of HCWs only in terms 

of their PHQ-9 mean scores. The Welch test and Games-Howell posthoc tests showed that 

physicians (mean=4.46, SD 4.36) scored significantly lower on the PHQ-9 scale compared to 

nurses (mean=7.42, SD 5.17, 95% CI –4.51 to –1.4, P<.01) and to other HCWs (mean=8.01, SD 

5.72, 95% CI –5.05 to –2.04, P<.001). 

 

Logistic regression: 

Spearman correlation analysis revealed no high collinearity among the suggested variables (rs < 

0.4), so all the variables were entered into the multivariate regression model. 

Table 4.2.5.2 presents data indicating that for moderate-to-high likely stress, the model containing 

the 8 predictors was statistically significant (χ221=68.76, P<.001). The model explained between 
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6.6% (Cox and Snell R2) and 10.6% (Nagelkerke R2) of the variance and correctly classified 

80.8% of all cases. The type of HCWs did not significantly contribute to the likely stress model 

among all the HCWs. Controlling for all other factors in the model, age categories made a unique 

statistical contribution (Wald=34.24, P<.001) to the likelihood that a respondent presented with 

moderate-to-high stress. 

 

Table 4.2.5.2: Logistic regression predicting likelihood for the respondents among HCWsa to 

present with moderate-to-high stress. 

Variables  B SE Wald df P-

valueb 

ORc (95%CI) 

Gender  

Male 

Female 

Other  

 

—d 

 

— 

 

5.451 

 

2 

 

.07 

 

— 

.683 .293 5.442 1 .02 1.980 (1.115-3.515) 

.714 1.211 .347 1 .56 2.041(0.190-21.907) 

Age 

≤30 

31-40 

41-50 

>50 

 

— 

 

— 

 

34.244 

 

3 

 

<.001 

 

— 

.567 .330 2.956 1 .09 1.763 (0.924-3.366) 

-.310 .313 .980 1 .32 0.733 (0.397-1.355) 

-.845 .309 7.469 1 .01 0.429 (0.234-0.787) 

Ethnicity  

Caucasian  

Indigenous  

Asian 

Other  

 

— 

 

— 

 

.548 

 

3 

 

.91 

 

— 

.358 .644 .309 1 .58 1.430 (0.405-5.052) 

-.160 .368 .189 1 .66 0.852 (0.414-1.753) 

-.070 .337 .043 1 .84 0.933 (0.482-1.805) 

Education 

Less than High School Diploma 

High School Diploma  

Post-Secondary Education  

Other Education  

 

— 

 

— 

 

1.442 

 

3 

 

.70 

 

— 

1.430 1.661 .741 1 .39 4.177(0.161-108.342) 

.751 1.282 .343 1 .56 2.118 (0.172-26.144) 

-.043 1.597 .001 1 .98 0.958 (0.042-21.934) 

Relationship Status 

Married/Cohabiting/Partnered 

 

— 

 

— 

 

1.239 

 

4 

 

.87 

 

— 



 
 

314 
 

Separated/Divorced 

Widowed  

Single  

Other  

-.090 .300 .089 1 .77 0.914 (0.508-1.646) 

-.362 .885 .167 1 .68 0.696 (0.123-3.948) 

.253 .297 .730 1 .39 1.288 (0.720-2.304) 

-.444 1.272 .122 1 .73 0.641 (0.053-7.758) 

Housing Status  

Own Home  

Living with Family 

Renting 

Other  

 

— 

 

— 

 

2.175 

 

3 

 

.54 

 

— 

.743 .656 1.285 1 .26 2.103 (0.582-7.599) 

.296 .265 1.244 1 .27 1.344 (0.799-2.261) 

20.278 15888.

453 

.000 1 .99 640763554.13 (0 to 

upper level) 

Self-isolate/Quarantine 

No  

Yes 

 

— 

-.108 

 

— 

.204 

 

— 

.281 

 

— 

1 

 

— 

.60 

 

— 

0.898  (0.602-1.339) 

Healthcare Worker Type 

Physician  

Nurses 

Other 

 

— 

 

— 

 

2.874 

 

2 

 

.24 

 

— 

.573 .339 2.864 1 .09 1.774 (0.913-3.446) 

.474 .321 2.180 1 .14 1.606 (0.856-3.012) 

Constant  -.200 1.347 .022 1 .88 .819 (—) 

aHCW: health care worker. 
bSignificant P values are italicized. 
cOR: odds ratio. 
d—: Not applicable. 

 

HCWs who were >50y were less likely to report moderate or high stress during the COVID-19 

pandemic compared to respondents who were ≤30y, when all other variables in the model were 

controlled for (OR=0.43, 95% CI 0.23-0.79). While the gender variable did not contribute 

significantly to the model, females were almost two times more likely to report moderate or high 

stress during the COVID-19 pandemic compared to males, when controlling for other variables 

(OR 2.0, 95% CI 1.12-3.52). 

The data of Table 4.2.5.3 indicate that for likely GAD, the 8-predictor model was statistically 

significant (χ221=70.82, P<.001), explaining between 7.3% (Cox and Snell R2) and 9.9% 

(Nagelkerke R2) of the variance and correctly classified 64.9% of all cases. The type of HCWs 

did not significantly contribute to likely GAD among all the HCWs. Likewise, age categories made 
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a unique statistical contribution (Wald=41.85, P<.001) to the probability that a respondent 

presented with likely GAD, after controlling for all other factors in this model. HCWs who were 

41-50 years old and those who were >50 years old had a lower probability of reporting likely GAD 

symptoms during the COVID-19 pandemic compared to those who were ≤30 years old (OR 0.41, 

95% CI 0.26-0.66 vs OR 0.33, 95% CI 0.2-0.53). 

 

Table 4.2.5.3: Logistic regression predicting likelihood for the respondents among HCWsa to 

present with likely GADb. 

Variables  B SE Wald df P-

valueb 

ORc (95%CI) 

Gender  

Male 

Female 

Other  

 
—d 

 

— 

 

4.250 

 

2 

 

.12 

 

— 

.468 .296 2.497 1 .11 1.597 (0.894-2.852) 

1.657 .973 2.898 1 .09 5.243 (0.778-35.319) 

Age 

≤30 

31-40 

41-50 

>50 

 

— 

 

— 

 

41.852 

 

3 

 

<.001 

 

— 

-.045 .224 .040 1 .84 0.956 (0.616-1.483) 

-.887 .243 13.344 1 <.001 0.412 (0.256-0.663) 

-1.121 .250 20.131 1 <.001 0.326 (0.200-0.532) 

Ethnicity  

Caucasian  

Indigenous  

Asian 

Other  

 

— 

 

— 

 

2.910 

 

3 

 

.41 

 

— 

.453 .421 1.161 1 .28 1.574 (0.690-3.591) 

-.247 .312 .625 1 .43 0.781 (0.424-1.441) 

.288 .291 .984 1 .32 1.334 (0.755-2.359) 

Education 

Less than High School Diploma 

High School Diploma  

Post-Secondary Education  

Other Education  

 

— 

 

— 

 

2.004 

 

3 

 

.57 

 

— 

-.585 1.444 .164 1 .69 0.557 (0.033--9.442) 

-1.194 1.285 .864 1 .35 0.303 (0.024-3.760) 

-1.790 1.669 1.151 1 .28 0.167 (0.006-4.394) 

Relationship status 

Married/Cohabiting/Partnered 

Separated/Divorced 

Widowed  

Single  

Other  

 

— 

 

— 

 

2.865 

 

4 

 

.58 

 

— 

.148 .274 .293 1 .59 1.160 (0.678-1.984) 

-.673 1.110 .367 1 .55 0.510 (0.058-4.498) 

.293 .220 1.768 1 .18 1.340 (0.870-2.064) 

-.691 1.072 .416 1 .52 0.501 (0.061-4.095) 

Housing Status  

Own Home  

Living with Family 

Renting 

Other  

 

— 

 

— 

 

3.756 

 

3 

 

.29 

 

— 

.027 .412 .004 1 .95 1.028 (0.458-2.305) 

.028 .196 .020 1 .89 1.028 (0.699-1.510) 

2.323 1.200 3.748 1 .05 10.210 (0.972-107.273) 

Self-isolate/Quarantine 

No  

Yes 

 

— 

-.236 

 

— 
.172 

 

— 
1.879 

 

— 
1 

 

— 
.17 

 

— 
0.790 (0.563-1.107) 
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Healthcare Worker Type 

Physician  

Nurses 

Other 

 

— 

 

— 

 

.400 

 

2 

 

.82 

 

— 

-.113 .330 .117 1 .73 0.893 (0.467-1.706) 

-.019 .318 .003 1 .95 .981 (0.526-1.831) 

Constant  .848 1.351 .394 1 .53 2.334 (—) 

aHCW: health care worker. 
bGAD: generalized anxiety disorder. 
cSignificant P values are italicized. 

dOR: odds ratio. 
e—: Not applicable. 

 

The data displayed in Table 4.2.5.4 indicate that for likely MDD, the model containing the 8 

predictors was statistically significant (χ221=69.14, P<.001). The model explained between 7.0% 

(Cox and Snell R2) and 9.8% (Nagelkerke R2) of the variance and correctly classified 68% of all 

cases. After controlling for all other factors in the model, the type of HCWs made a unique 

statistical contribution (Wald=6.1, P=.05) to the likelihood that a respondent presented with 

moderate-to-high MDD. Nurses and other HCWs exhibited a 2 times greater probability of 

presenting with likely MDD during the pandemic compared to physicians (OR 2.32, 95% CI 1.06-

5.10 vs OR 2.60, 95% CI 1.20-5.58). The variable of age categories made a unique statistical 

contribution (Wald=24.54, P<.001) to the probability that a respondent presented with likely 

MDD. Like the previous (GAD) model, HCWs who were 41-50 and >50 years old had a lower 

OR to report likely GAD symptoms during the COVID-19 pandemic compared to those ≤30 years 

old (OR 0.55, 95% CI 0.34-0.90 vs OR 0.39, 95% CI 0.24-0.65). Although the relationship status 

variable did not contribute significantly to the model, separated/divorced and single respondents 

reported a higher likelihood of MDD compared to married/cohabiting/partnered respondents when 

controlling for other variables (OR 1.80, 95% CI 1.04-3.02 vs OR 1.60, 95% CI 1.07-2.52). 

 

 

Table 4.2.5.4: Logistic regression predicting likelihood for the respondents among HCWsa to 

present with likely MDDb. 

Variables  B SE Wald df P-

valuec 

ORd (95% CI) 

Gender  

Male 

Female 

Other  

 
—d 

 

— 

 

.619 

 

2 

 

.73 

 

— 

.031 .294 .011 1 .92 1.032 (.580-1.836) 

.714 .918 .606 1 .44 2.042 (.338-12.340) 
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Age 

≤30 

31-40 

41-50 

>50 

 

— 

 

— 

 

24.539 

 

3 

 

<.001 

 

— 

-.025 .227 .012 1 .91 0.975 (.625-1.523) 

-.590 .247 5.703 1 .02 0.554 (.342-.900) 

-.934 .258 13.111 1 <.001 .393 (.237-.652) 
Ethnicity  

Caucasian  

Indigenous  

Asian 

Other  

 

— 

 

— 

 

1.282 

 

3 

 

.73 

 

— 

.046 .427 .011 1 .92 1.047 (.453-2.418) 
-.075 .321 .054 1 .82 0.928 (.495-1.740) 
.319 .295 1.168 1 .28 1.376 (.771-2.455) 

Education 

Less than High School Diploma 

High School Diploma  

Post-Secondary Education  

Other Education  

 

— 

 

— 

 

3.471 

 

3 

 

.32 

 

— 

-.677 1.406 .232 1 .63 0.508 (.032-7.989) 
-1.500 1.272 1.390 1 .24 0.223 (.018-2.701) 
-.950 1.640 .336 1 .56 0.387 (.016-9.628) 

Relationship status 

Married/Cohabiting/Partnered 

Separated/Divorced 

Widowed  

Single  

Other  

 

— 

 

— 

 

8.863 

 

4 

 

.07 

 

— 

.574 .271 4.493 1 .03 1.776 (1.044-3.020) 
-.273 1.109 .060 1 .81 0.761 (.087-6.691) 

.495 .219 5.107 1 .02 1.640 (1.068-2.519) 
-.537 1.055 .259 1 .61 0.584 (.074-4.623) 

Housing Status  

Own Home  

Living with Family 

Renting 

Other  

 

— 

 

— 

 

4.775 

 

3 

 

.19 

 

— 

.356 .413 .744 1 .39 1.428 (.636-3.206) 

.225 .195 1.326 1 .25 1.252 (.854-1.836) 
2.195 1.201 3.340 1 .07 8.980 (.853-94.562) 

Self-isolate/Quarantine 

No  

Yes 

 

— 

-.114 

 

— 
.177 

 

— 
.418 

 

—
1 

 

— 
.52 

 

— 
0.892 (.631-1.261) 

Healthcare worker group 

Physician  

Nurses 

Other 

 

— 

 

— 

 

6.076 

 

2 

 

.048 

 

— 

.843 .402 4.396 1 .04 2.322 (1.056-5.104) 

.952 .391 5.932 1 .02 2.592 (1.204-5.578) 
Constant  .095 1.358 .005 1 .94 1.099 (—) 

 

From the three models collectively, there was a trend for age, whereby HCWs who were below 40 

years old appeared more likely to exhibit psychological clinical symptoms compared to older 

participants. 

 

Discussion 

Using self-reported data from the Text4Hope service, this study illustrates the different mental 

health impacts of the COVID-19 pandemic on HCWs, including physicians, nurses, and other 
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HCWs. The study suggests that more than 4 in 5 HCWs expressed a likelihood of reporting 

moderate-to-high perceived stress rates, while around a third expressed a likelihood of reporting 

moderate-to-severe anxiety and depressive symptoms during the COVID-19 pandemic. In Muller 

et. al’s [749] systematic review, it was determined that the prevalence of mental health distress 

ranged from 7% to 97%, with a median of 37%. In our study, the prevalence of GAD and 

depression in HCWs was 38.6% and 32.7%, respectively, which was comparable to the medians 

reported in the aforementioned 2 systematic review [749, 750].  

 

In a survey of health care providers in Wuhan, the number of frontline health care providers with 

depressive symptoms was estimated to be 50.4%, with correlates of nursing profession and female 

gender [281]. This higher figure compared with the prevalence of depression in our study may be 

explained by the demographics of the population that study focused on, as most participants were 

female, nurses, of lower ages, and with a junior technical title that could be considered as elevating 

COVID-19 exposure risk factors for the development of depressive symptoms [36, 281].  

 

Physicians had the lowest prevalence of GAD and depression in this study (20/63 [36.4%] and 

9/63 [16.1%], respectively), followed by nurses (116/355 [37.4%] and 99/355 [31.3%], 

respectively) and was highest in other HCW groups (233/678 [39.4%] and 209/678 [35.1%], 

respectively). Pappa et al [750] noted similar trends in the prevalence of depression and anxiety 

between physicians and nurses in their systematic review. Physicians had a lower prevalence of 

depression (25.4%) when compared with nurses (30.3%), and this was the case for GAD that was 

found in 21.7% of physicians, while 25.8% of nurses were affected [750]. 

 

Compared to the frontline physicians, first responder nurses are more likely to develop behavioral 

disengagement during similar epidemics, a result highly associated with aggravating levels of 

depression [424] [425]. This may be due to stress and the fear of contracting the infection or 

spreading it to their families, along with the perceived stigma and sense of uncertainty [281]. 

Consistent with our research, where nurses were found to be more likely to report moderate-to-

severe likely stress symptoms compared to the physicians, in a study carried out in Wuhan, China, 

nurses were also reported to experience higher levels of different psychological impacts, such as 
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distress, anxiety, depression, and insomnia, when compared to their physician counterparts during 

the COVID-19 pandemic [281]. 

 

Females comprised most of our survey respondents (1006/1096, 92%) and showed a higher 

likelihood to report stress, GAD, and depressive symptoms compared to their male counterparts. 

However, this was statistically significant only for likely stress symptoms. This was consistent 

with other studies. For example, after pooling the prevalence from 6 studies that reported complete 

data for anxiety symptoms based on gender during the COVID-19 pandemic, Pappa et al [750]. 

reported a lower prevalence of anxiety in males (20.9%) compared to females (29.1%). 

Conversely, they noted that the prevalence of depression was higher in males (26.9%) than in 

females (20.3%) [750]. Several studies have demonstrated that being a woman, getting exposed to 

patients with SARS-CoV-2 infection, and worrying about being infected are the most common 

risk factors associated with increased mental health problems in HCWs during the pandemic [749].  

 

Younger HCWs were generally at a higher risk of developing likely stress, anxiety, and depression 

compared to other groups. This finding is aligned with other previous findings that consistently 

report a higher risk among younger ages during the pandemic [36, 752, 753]. This may be 

attributed to the longer duration the younger generation usually spends focusing upon the data of 

the pandemic or to the lack of experiencing similar stressful situations in their few years of 

experience compared to older groups, who possibly have passed by similar experiences [36, 752].  

 

In our study, the lack of a confiding relationship (separated/divorced and single) appeared to be a 

risk factor for HCWs to self-report likely depression. It is likely that HCWs who are in confiding 

relationships have better social supports that those who are single, divorced, or widowed. This 

finding appears clearly in the literature, where social, family, and friend support is found to be the 

most commonly reported protective factor associated with a reduction in mental health problems 

among HCWs [749, 754]. 

 

Not surprisingly, the younger age group of HCWs expressed a higher likelihood to show likely 

stress, GAD, and MDD symptoms compared to the other older groups. Additionally, the likelihood 

to report the 3 clinical conditions of focus in our study seemed to decrease with age, where HCWs 
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who were ≤30 years old were at a higher risk of developing likely stress, GAD, and MDD during 

the pandemic compared to those who were 41-50 and >50 years old (OR 1.82-3.03). This aligns 

with previous research that reported the same finding among all subscribers of Text4Hope [36, 

755]. Relatively little experience and the lack of exposure to similar epidemics in the younger age 

group could predispose younger people to a greater likelihood of developing maladjustment and 

mental distress in this context [36, 756]. 

Other researchers are examining COVID-19-related measurements among HCWs across Canada, 

including exposure to the virus and other mental health parameters [745]. Preliminary results from 

the other study suggests that there are high COVID-19 infection rates among HCWs and that 

physicians are more likely than other HCWs to develop mental health symptoms. These results 

differ from the findings of our study, which suggest that physicians are less likely to develop 

mental health symptoms during the COVID-19 pandemic compared to nurses and other HCWs. 

Observed differences between each study’s results could be attributed to differences in data 

collection periods (eg, early pandemic, during a wave), differences in COVID-19 positivity rates 

and R values, or even differences in the level of resource strain (eg, bed capacity, worker shortages) 

on the health care system. Although our data were collected during the early phase of the pandemic, 

when the health system was not strained, data from an ongoing Canadian study were collected at 

a later stage of the pandemic, when infection rates were higher and health care systems across 

Canada were under greater strain. 

 

During the COVID-19 pandemic, some digital initiatives took place to mitigate psychological 

distress among health care professionals; these included a digital support package on psychological 

well-being provided for HCWs in the United Kingdom. The package was easily delivered and 

reached the target group, with a high rate of usage and accepted cost [46]. In a recent review of 

the literature demonstrating the mental health problems that HCWs are facing during the COVID-

19 pandemic, the authors concluded that health authorities need to build multidisciplinary mental 

health teams in order to mitigate mental health and psychological consequences of the pandemic 

on both patients and HCWs. It was suggested that electronic media through web apps could be 

used for this purpose [739]. In Alberta, Canada, the AHS launched a supportive text message 

program (Text4Hope). The service aims to support the mental health of Albertans during the 
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COVID-19 pandemic and is presented as a feasible and reliable medium for wide-scale data 

collection for epidemiological research, as illustrated by this report. 

 

Limitations 

This study had several limitations. The data were obtained via an online request sent to all 

subscribers of the Text4Hope service, and there was a risk of selection bias, where the HCWs 

who responded may have been more interested in the service and not necessarily representative 

of all HCWs in Alberta. Females also showed overrepresentation in our cohort, which may limit 

the generalization of the provided results. Additionally, as self-report scales were used in this 

study and participants were not clinically assessed or confirmed, the results need to be 

interpreted carefully. 

Finally, this was a cross-sectional study with no established baseline prevalence or a control group 

to compare with. It cannot draw any inferences about the impact of the pandemic on HCWs’ mental 

health; thus, the presented findings may need further similar studies across different timepoints 

into the pandemic to validate our results. 

 

Conclusion  

This cross-sectional study explored the impact of the COVID-19 pandemic on the mental health 

and well-being of HCWs in Alberta. Overall, we highlighted the prevalence of the psychological 

distress symptoms in the early phase of the COVID-19 pandemic. Nurses were observed to be at 

high risk for developing stress, depression, and anxiety during the pandemic. Tracking such 

symptoms through digitally supported means is highly emphasized, particularly during pandemics 

where physical contact is not a viable option. Usually, digitally provided programs may yield high 

fidelity in relation to their acceptability and engagement [757]. Such services are impactful and 

cost-effective and fulfil essential social distancing requirements with remote delivery. 

 

In the light of time progression and the development of the knowledge around the pandemic and 

the available vaccination, we aim to examine the changes in these symptoms and their timely 

progress among the health care providers after 1 year of the initiation of the Text4Hope service. 

From the literature, positive impacts of similar interventions were reported, in terms of reducing 

depressive symptoms and increasing the abstinence duration in alcohol use disorder, after 3 months 
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of receiving daily supportive text messages in the community settings [94, 758].  The availability 

of the texting service on most cell phones, and the lack of required software or app downloads to 

function, rendered text messaging services significantly advantageous over similar technologies 

(e.g., email or messaging apps) [94]. 
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4.3 Outcome results of Text4Hope services 

This section represents the outcome results of the Text4Hope service, which will be presented in 

the following five subsections. We will explore the six-week (mid-point) and three-month (end of 

service) effects, in terms of detected changes in the outcome measures across the period of the 

service and in a comparison to a quasi-non-interventional group in three subsections. Additionally, 

another subsection will focus on examining the satisfaction and participants’ anticipated 

receptivity of the service based on their gender.  

Finally, the last subsection provides a short report summarizing the outcome results of Text4Hope 

after one year of launching the service.  

 

The following sub-sections describe our findings in relation to our published/in submission papers. 
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4.3.1 Changes in Stress, Anxiety, and Depression Levels of Subscribers to a Daily 

Supportive Text Message Program (Text4Hope) During the COVID-19 Pandemic: Cross-

Sectional Survey Study 

 

Agyapong, V. I. O., Hrabok, M., Vuong, W., Shalaby, R., Noble, J. M., Gusnowski, A., . . . 

Greenshaw, A. J. (2020). Changes in Stress, Anxiety, and Depression Levels of Subscribers to a 

Daily Supportive Text Message Program (Text4Hope) During the COVID-19 Pandemic: Cross-

Sectional Survey Study. JMIR Ment Health, 7(12), e22423. doi:10.2196/22423. Available at  

https://www.ncbi.nlm.nih.gov/pubmed/33296330  

 

https://www.ncbi.nlm.nih.gov/pubmed/33296330


 

325 
 

Abstract  

Background: In addition to the obvious physical medical impact of COVID-19, the disease poses 

evident threats to people’s mental health, psychological safety, and well-being. Provision of 

support for these challenges is complicated by the high number of people requiring support and 

the need to maintain physical distancing. Text4Hope, a daily supportive SMS text messaging 

program, was launched in Canada to mitigate the negative mental health impacts of the pandemic 

among Canadians. 

Objective: This paper describes the changes in the stress, anxiety, and depression levels of 

subscribers to the Text4Hope program after 6 weeks of exposure to daily supportive SMS text 

messages. 

Methods: We used self-administered, empirically supported web-based questionnaires to assess 

the demographic and clinical characteristics of Text4Hope subscribers. Perceived stress, anxiety, 

and depression were measured with the 10-Item Perceived Stress Scale (PSS-10), the Generalized 

Anxiety Disorder–7 (GAD-7) scale, and the Patient Health Questionnaire–9 (PHQ-9) scale at 

baseline and sixth week time points. Moderate or high perceived stress, likely generalized anxiety 

disorder, and likely major depressive disorder were assessed using cutoff scores of ≥14 for the 

PSS-10, ≥10 for the GAD-7, and ≥10 for the PHQ-9, respectively. At 6 weeks into the program, 

766 participants had completed the questionnaires at both time points. 

Results: At the 6-week time point, there were statistically significant reductions in mean scores 

on the PSS-10 and GAD-7 scales but not on the PHQ-9 scale. Effect sizes were small overall. 

There were statistically significant reductions in the prevalence rates of moderate or high stress 

and likely generalized anxiety disorder but not likely major depressive disorder for the group that 

completed both the baseline and 6-week assessments. The largest reductions in mean scores and 

prevalence rates were for anxiety (18.7% and 13.5%, respectively). 

Conclusions: Text4Hope is a convenient, cost-effective, and accessible means of implementing a 

population-level psychological intervention. This service demonstrated significant reductions in 

anxiety and stress levels during the COVID-19 pandemic and could be used as a population-level 

mental health intervention during natural disasters and other emergencies. 
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Introduction 

COVID-19, an acute respiratory disease, was first reported in December 2019 in Wuhan, China. 

Since the outbreak was declared a pandemic by the World Health Organization [759, 760], this 

disease has continued to have significant, unprecedented impacts on health and patterns of human 

life worldwide. These impacts include school and business closures as well as the ongoing 

psychological and social tolls of uncertainty, vigilance, and quarantine. In addition to the obvious 

physical medical impact of this disease [276, 761], it poses evident threats to people’s mental 

health, psychological safety, and well-being [762-764], particularly given the risk of recurrent 

outbreaks [765]. 

In multiple global jurisdictions, a series of mental health concerns have arisen, including increased 

stress, anxiety, depression, fear, insomnia, and obsessive-compulsive behaviors. Population-level 

studies have summarized these effects [766, 767]. For example, in a study in China, over half of 

the respondents rated the psychological impact of COVID-19 as moderate or severe, with 29% 

reporting significant anxiety symptoms and 17% reporting significant depressive symptoms [278]. 

The emergence of mental health issues during the COVID-19 pandemic was not entirely 

unexpected. There have been reports of increases in stress symptoms, confusion, anger, anxiety, 

and depression [280, 289, 309, 411] as well as in problematic drug and alcohol use [764] related 

to previous pandemics. Stressors include long quarantine durations, infection fears, frustration, 

boredom, inadequate supplies, inadequate information, financial loss, and stigma. Quarantine, in 

particular, is associated with a number of negative psychological and social effects (eg, 

posttraumatic stress, anger, fear, financial loss, and stigma) [280]. 

Although research has provided a description of the psychological impact of COVID-19 [704], the 

literature regarding interventions or guidelines for managing the mental health impacts of the virus 

is limited [768] Countries that were impacted initially by the COVID-19 pandemic identified 

several problems that increased the difficulty of providing psychological interventions during the 

pandemic, including barriers to participation, limited efficiency of outreach, and limited capacity 

of frontline workers to provide support due to competing demands on their time and energy [573]. 

Provision of psychological support during this pandemic is further complicated by the high number 

of people requiring support and the need to maintain physical distancing. 

The COVID-19 pandemic has further reinforced the need and urgency of transforming the delivery 

of mental health services [41]  to include telehealth, text messaging, and other digital platforms. 

Mobile health technologies offer a unique and innovative solution in this context. More 
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specifically, SMS text messaging via mobile phones offers a convenient, cost-effective, and 

accessible means of implementing population-level interventions. In Canada, almost 90% of 

residents own a smartphone [298]. Additionally, SMS text messaging is embedded in 98% of 

mobile phones [49]. Texting is free to the majority of end users, does not require technical skill to 

use, and is included in most mobile plans. SMS text messages are also cost-effective for providers 

[50]. 

Previous research examining the effectiveness of supportive text messages has demonstrated 

positive outcomes, including reduction of depressive symptoms and high user satisfaction [94, 

299, 310]. For example, evaluation of Text4Mood, a text messaging intervention administered 

following large-scale forest fires in Fort McMurray, Alberta, found that supportive text messages 

helped subscribers feel more hopeful about managing issues (82%), in charge of managing their 

depression and anxiety (77%), and connected to a support system (75%); moreover, subscribers 

stated that the intervention improved their overall mental well-being (83%) [94]. Similar findings 

were observed in other studies, including Text4Baby, which sought to assist women by providing 

supportive and informative text messaging during pregnancy, and another text intervention aimed 

to support the mental health of impoverished women in Bangalore. Participants in both 

interventions indicated that receiving these text messages gave them a sense of reassurance and 

made them feel supported [769]. 

On March 23, 2020, Alberta Health Services, along with the coauthors of this paper, initiated 

Text4Hope, a 3-month-long, supportive daily text messaging program using principles of cognitive 

behavioral therapy (CBT), as an additional mental health support for people living in Alberta 

during the COVID-19 pandemic [459]. The messages ultimately seek to reduce or inhibit negative 

thought patterns while suggesting and reinforcing the use of healthy self-coping mechanisms. This 

program was intended to complement existing addiction and mental health services that 

individuals might be accessing at the time of participation. 

This paper evaluates the impact of Text4Hope on measures of stress, anxiety, and depression 

symptoms and provides estimates of prevalence rates 6 weeks into the program. 

 

Methods 

The Text4Hope Program 
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This cross-sectional comparative study sought to assess the effectiveness of community 

implementation of a supportive SMS text message intervention program focused on reducing 

symptoms of stress, anxiety, and depression during the COVID-19 pandemic. The study protocol 

[270] was approved by the Research and Ethics Board of the University of Alberta (Pro00086163). 

In the Text4Hope program [300], individuals self-subscribe to receive daily supportive SMS text 

messages for three months by texting the word “COVID19HOPE” to a short code number. The 

messages are aligned with a cognitive behavioral framework, with content written by mental health 

professionals and coauthors of this paper (VIOA, MH). The messages were uploaded to a web-

based platform, which delivered messages at 9 AM each day. The first message welcomed 

subscribers to the service and invited them to complete a web-based baseline survey that captured 

demographic and clinical information. At 6 weeks, subscribers were invited again via a text 

message link to complete a web-based follow-up survey. At baseline and at 6 weeks, we collected 

clinical information on stress, anxiety, and depression about each subject based on the 10-Item 

Perceived Stress Scale (PSS-10) [302], Generalized Anxiety Disorder-7 (GAD-7) scale [301], and 

the Patient Health Questionnaire-9 (PHQ-9) [303], respectively. 

 

Data Collection 

We were able to cross-reference clinical and demographic responses from individuals by asking 

clients to enter the mobile number they used for Text4Hope at the baseline and 6-week time points. 

No incentives were offered to respondents. Participation in the program was voluntary, and 

completing the survey was not required to receive the supportive SMS text messages. Subscribers 

could opt out at any time by texting “STOP” to the same sort code number used to enroll in the 

program. Baseline data collection occurred between March 23 and 30, 2020, and the sixth week 

follow-up data were collected between May 3 and 11, 2020. Figure 4.3.1.1 presents the subscriber 

flowchart, which indicates the number of subscribers who completed the web-based surveys at 

each time point. Furthermore, on May 11, 2020, there were 45,775 subscribers to the Text4Hope 

program, of which 6178 subscribers opted out of the program, giving a dropout rate of 13.5%. 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/figure/figure1/
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Figure 4.3.1.1: Flowchart of subscriber participation from baseline to the sixth week. 

 

 

Outcome Measures 

Primary outcomes included the mean differences in scores on the PSS-10, GAD-7, and PHQ-9 

scales at the sixth week versus baseline and the changes in the prevalence rates of self-reported 

moderate or high stress, likely generalized anxiety disorder (GAD), and likely major depressive 

disorder (MDD) at the sixth week from baseline. 

Hypothesis 

In a sixth-week evaluation report, 77% of subscribers to the related Text4Mood program indicated 

that the daily supportive text messages helped them to manage their depression and anxiety [94], 

which informed our decision to evaluate the Text4Hope program at the sixth week and to 

determine if subscribers generally had reduced anxiety and depression. Furthermore, a randomized 

controlled trial of daily supportive text messaging resulted in close to 25% additional improvement 

in mood (measured by the Beck Depression Inventory [BDI]) in the intervention group compared 

to the control group [310]. On this basis, we hypothesized that the Text4Hope intervention would 

result in >25% reduction in mean scores and prevalence rates in all 3 factors, the PSS-10, GAD-7, 

and PHQ-9 scales, at the sixth week versus baseline. 

 

Sample Size Considerations 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/figure/figure1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/figure/figure1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/figure/figure1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/figure/figure1/
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With a projection that daily supportive text messages would result in a 25% reduction in mean 

PSS-10, GAD-7, and PHQ-9 scores at the sixth week from baseline, a population variance of 5.0 

for each scale mean score, a one-sided significance level α=.05, and an acceptable difference 

between sample mean and population mean score for each scale of zero (μ – μ0 = 0), we estimated 

that a sample size of 686 would be sufficient to detect mean differences between the baseline and 

6-week PSS-10, GAD-7, and PHQ-9 scores with a power of 80% (β=.2). 

 

Statistical Analysis 

Data analysis was undertaken using SPSS for Windows version 26 (IBM Corporation) [418]. To 

assess the primary outcome measures for our intervention, we used the paired t test to assess the 

mean difference between the mean PSS-10, GAD-7, and PHQ-9 scale scores at baseline and the 

sixth week for subscribers who completed the instruments at both time points. In addition, we used 

the chi-square test to compare prevalence rates for perceived stress, likely GAD, and likely MDD 

at baseline and the sixth week. Moderate or high perceived stress, likely GAD, and likely MDD 

were assessed using cutoff scores of ≥14 on the PSS-10 [302], ≥10 on the GAD-7 [301], and ≥10 

on the PHQ-9 [303], respectively. There was no imputation for missing data, and the total numbers 

reported represent the total responses recorded for each variable. 

 

Results 

Participant Demographics 

Of the 766 individuals who completed both the baseline and 6-week surveys, 73 (9.6%) identified 

as male, 678 (88.7%) identified as female, and 13 (1.7%) identified as other gender. Table 

4.3.1.1 provides the distribution of the demographic characteristics by gender of subscribers who 

completed both the baseline and sixth week surveys. Table 4.3.1.1 summarizes the demographic 

characteristics of the respondents who completed both the baseline and 6-week surveys as n (%). 

The data presented in Table 4.3.1.1 suggest that the majority of the respondents were aged between 

26 and 60 years (601/758, 79.3%), White (656/766, 85.9%), had a postsecondary education 

(678/764, 88.7%), were employed (555/764, 72.6%), were married, cohabiting, or partnered 

(507/763, 66.4%), and owned homes (521/760, 68.6%). 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table1/
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Table 4.3.1.1: Demographic characteristics of respondents who completed both surveys by 

identified gender (N=766), n (%). Note that some category totals do not sum to N due to incomplete 

data. 

Variable Male Female Other Total 

Age (years) 

≤25 5 (6.9) 53 (7.9) 5 (38.5) 63 (8.3) 

26-40 17 (23.6) 207 (30.8) 6 (46.2) 230 (30.3) 

41-60 33 (45.8) 337 (50.1) 1 (7.7) 371 (48.9) 

60 17 (23.6) 76 (11.3) 1 (7.7) 94 (12.4) 

Ethnicity 

White 55 (75.3) 590 (87.0) 11 (84.6) 656 (85.9) 

Indigenous 1 (1.4) 16 (2.4) 0 (0) 17 (2.2) 

Asian 4 (5.5) 18 (2.7) 0 (0) 22 (2.9) 

Other 13 (17.8) 54 (8.0) 2 (15.4) 69 (9.0) 

Education 

Less than high school 

diploma 

5 (6.8) 14 (2.1) 1 (7.7) 20 (2.6) 

High school diploma 7 (9.6) 53 (7.8) 1 (7.7) 61 (8.0) 

Postsecondary education 61 (83.6) 606 (89.4) 11 (84.6) 678 (88.7) 

Other education 0 (0) 5 (0.7) 0 (0) 5 (0.7) 

Employment status 

Employed 52 (71.2) 496 (73.2) 7 (53.8) 555 (72.6) 

Unemployed 10 (13.7) 79 (11.7) 2 (15.4) 91 (11.9) 

Retired 9 (12.3) 58 (8.6) 1 (7.7) 68 (8.9) 

Student 2 (2.7) 33 (4.9) 3 (23.1) 38 (5.0) 

Other 0 (0) 12 (1.8) 0 (0) 12 (1.6) 

Relationship status 

Married, cohabiting, or 

partnered 

49 (67.1) 452 (66.8) 6 (46.2) 507 (66.4) 

Separated or divorced 6 (8.2) 64 (9.5) 1 (7.7) 71 (9.3) 

Widowed 2 (2.7) 16 (2.4) 0 (0) 18 (2.4) 

Single 15 (20.5) 137 (20.2) 6 (46.2) 158 (20.7) 

Other 1 (1.4) 8 (1.2) 0 (0) 9 (1.2) 

Housing status 
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Own a home 49 (67.1) 465 (69.0) 7 (53.8) 521 (68.6) 

Living with family 7 (9.6) 56 (8.3) 3 (23.1) 66 (8.7) 

Renting 16 (21.9) 147 (21.8) 2 (15.4) 165 (21.7) 

Other 1 (1.4) 6 (0.9) 1 (7.7) 8 (1.1) 

 

Outcome Measures 

Table 4.3.1.2 presents the changes in primary outcome measures after 6 weeks from baseline for 

subscribers who completed both the baseline and 6-week surveys. The data displayed in Table 

4.3.1.2 indicate that for subscribers who completed both the baseline and 6-week surveys, the 

mean scores on the PSS-10 and GAD-7 scales were significantly lower at 6 weeks compared to 

the mean scores at baseline, suggesting improvement in stress and anxiety symptoms. The effect 

size as measured by Cohen d was small (<0.5) for both the stress and anxiety scales. 

 

Table 4.3.1.2: Comparison of the baseline and 6-week mean scores on the PSS-10, GAD-7, and 

PHQ-9 scales for subscribers who completed both the baseline and sixth week surveys (N=766). 

Measur

e 

Respon

ses, na 

Scores Mean 

difference 

(95% CI) 

P valu

e 

t val

ue 

Effect 

size 

(Cohen 

d) 

Baseline 

score, mean 

(SD) 

Six-week 

score, 

mean (SD) 

Change 

from 

baselin

e, % 

PSS-10b 684 20.35 (6.7) 19.51 (7.0) 4.1 –0.83 (0.42 

to 1.24) 

<.001 3.99 0.2 

PHQ-9c 630 8.94 (6.0) 8.74 (5.8) 2.2 –0.20 (–0.17 

to 0.57) 

.28 1.08 0.2 

GAD-7d 612 9.62 (5.6) 7.82 (5.2) 18.7 –1.80 (1.44 

to 2.16) 

<.001 9.86 0.4 

aNot all subscribers completed all three scales; therefore, n for each scale is less than the total N. 
bPSS-10: 10-Item Perceived Stress Scale. 
cPHQ-9: Patient Health Questionnaire-9. 
dGAD-7: Generalized Anxiety Disorder–7. 

 

 

There was a reduction in the mean score on the GAD-7 scale of 19.0% at the sixth week compared 

to the baseline scores. The reduction in the PSS-10 scores at six weeks compared to the baseline 

scores, although statistically significant, was much smaller (4.1%). There was no statistically 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table2/
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significant within-subjects difference between the baseline and sixth week PHQ-9 mean scores 

(P>.05). 

Table 4.3.1.3 indicates that there were statistically significant reductions in the prevalence rates of 

moderate or high stress and likely GAD but not of likely MDD when comparing the baseline and 

6-week assessments. The largest reduction in prevalence rates was for anxiety (13.5%). 

 

Table 4.3.1.3: Comparison of the baseline and 6-week prevalence of moderate or high stress, 

likely generalized anxiety disorder, and likely major depressive disorder. 

Condition Prevalence, n/total 

responses (%) 

Change in prevalence rate 

(sixth week from baseline), % 

χ2 (df) P value 

 
Baseline Sixth week 

   

Moderate or high 

stressa 

642/748 

(85.8) 

582/742 

(80.4) 

–5.4 7.78 

(1) 

.01 

Likely major 

depressive disorderb 

288/723 

(39.8) 

262/688 

(38.1) 

–1.7 0.46 

(1) 

.50 

Likely generalized 

anxiety disorderc 

326/712 

(45.8) 

220/682 

(32.3) 

–13.5 26.76 

(1) 

<.001 

aAssessed using a cutoff score of ≥14 on the 10-Item Perceived Stress Scale. 
bAssessed using a cutoff score of ≥10 on the Patient Health Questionnaire-9. 
cAssessed using a cutoff score of ≥10 on the Generalized Anxiety Disorder-7. 

 

 

To assess the generalizability of our data, based on the mental health burden in our baseline 

samples, we examined the clinical parameters between people who only responded to the baseline 

survey versus those who responded to both surveys (baseline and sixth week) (Table 

4.3.1.4 and Table 4.3.1.5). No statistical difference was elicited between the two groups 

(all P>.05), suggesting that at baseline, the mental health burden was similar between our study 

sample and subscribers who did not complete the 6-week survey. 

 

Table 4.3.1.4: Comparison of the prevalence rates of moderate or high stress, likely generalized 

anxiety disorder, and likely major depressive disorder between subscribers who only completed 

the baseline survey and subscribers who completed both the baseline and 6-week surveys. 

Condition Prevalence rate at baseline, n/total responses (%) χ2 (df) P value 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table3/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table4/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table4/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table5/
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Subscribers who 

completed the baseline 

assessment but not the 

6-week assessment 

Subscribers who completed 

both the baseline and 6-week 

assessments 

  

Moderate or high 

stress 

4065/4798 (84.7) 642/748 (85.8) 0.62 (1) .43 

Likely major 

depressive disorder 

1848/4447 (41.6) 288/723 (39.8) 0.76 (1) .38 

Likely generalized 

anxiety disorder 

2040/4364 (46.7) 326/712 (45.8) 0.23 (1) .63 

 

 

Table 4.3.1.5: Comparison of the mean scores on the PSS-10, GAD-7, and PHQ-9 scales 

between subscribers who only completed the baseline survey and subscribers who completed 

both the baseline and 6-week surveys. 

Scale Score at baseline, mean (SD) Independent t test P value 
 

Subscribers who 

completed the 

baseline assessment 

but not the 6-week 

assessment 

Subscribers who completed both the 

baseline and 6-week assessments 

  

PSS-10a 20.55 (6.77) 20.30 (6.71) 0.96 .34 

PHQ-9b 9.03 (6.22) 8.94 (6.0) 0.35 .73 

GAD-7c 9.64 (5.93) 9.56 (5.65) 0.37 .72 

aPSS-10: 10-Item Perceived Stress Scale. 
bPHQ-9: Patient Health Questionnaire-9. 
cGAD-7: Generalized Anxiety Disorder–7. 

 

Similarly, we examined the clinical parameters between subscribers who responded to the 6-week 

survey only and subscribers who responded to both surveys (Table 4.3.1.6 and Table 4.3.1.7). No 

statistical difference was elicited in prevalence of stress, anxiety, or depression symptoms between 

the two groups (P>.05), suggesting that after receiving the intervention for 6 weeks, the mental 

health burden was similar between our study sample and subscribers who only completed the 6-

week survey. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table6/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table7/
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Table 4.3.1.6: Comparison of the prevalence rates of moderate or high stress, likely generalized 

anxiety disorder, and likely major depressive disorder between subscribers who completed both 

the baseline and 6-week surveys and subscribers who only completed the 6-week survey. 

Condition Prevalence rate at sixth week, n/total responses (%) χ2 (df) P value 

 
Subscribers who completed the 

6-week assessment but not the 

baseline assessment 

Subscribers who completed 

both the baseline and 6-week 

assessments 

  

Moderate or high 

stress 

1217/1518 (80.2) 582/724 (80.4) 0.01 

(1) 

.91 

Likely major 

depressive 

disorder 

483/1378 (35.1) 262/688 (38.1) 1.83 

(1) 

.18 

Likely 

generalized 

anxiety disorder 

430/1361 (31.6) 220/682 (32.3) 0.09 

(1) 

.76 

 

 

Table 4.3.1.7: Comparison of the mean scores on the PSS-10, GAD-7, and PHQ-9 between 

subscribers who completed both the baseline and 6-week surveys and subscribers who only 

completed the 6-week survey. 

Scale Score at sixth week, mean (SD) Independent t test P value 
 

Subscribers who completed the 

sixth-week assessments but not 

the baseline assessments 

Subscribers who completed 

both the baseline and sixth 

week assessments 

  

PSS-

14a 

19.36 (7.12) 19.44 (7.05) –0.25 .80 

PHQ-

9b 

8.20 (5.79) 8.69 (5.75) –1.79 .07 

GAD-

7c 

7.55 (5.40) 7.71 (5.21) –0.66 .51 

aPSS-10: 10-Item Perceived Stress Scale. 
bPHQ-9: Patient Health Questionnaire-9. 
cGAD-7: Generalized Anxiety Disorder–7. 

 

 

Discussion 
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Principal Findings 

The Text4Hope program was provided as an intervention tool for the general population to support 

the mental well-being of individuals living in the Canadian province of Alberta during the global 

COVID-19 pandemic. Other technology-based interfaces have been deployed during the COVID-

19 pandemic to track the disease spread in populations [677], to gather data related to the general 

knowledge, attitudes, and behavior of the public related to the pandemic  [770, 771], and to offer 

mental health support to the public during the pandemic [42, 689, 772, 773]. To the best of our 

knowledge, this is the first study to assess the impact of a text-messaging intervention on self-

reported symptoms of stress, anxiety, and depression experienced during the COVID-19 

pandemic. Our study yielded interesting results regarding temporal changes in the self-reported 

severity and rates of symptomatology related to the three psychiatric health conditions under study. 

After receiving daily messages for 6 weeks, we observed significant reductions in the respondents’ 

mean scores on the GAD-7 (18.7%) and the PSS-10 (4.0%), suggesting that the program was 

effective in reducing anxiety and stress symptomatology in the respondents. There was no 

significant reduction in the mean PHQ-9 score at 6 weeks from baseline. In terms of prevalence 

rates, the largest significant reduction in prevalence rate was for likely GAD (13.5%), followed by 

moderate or high stress (4.1%). Again, there was no significant reduction in the prevalence rate of 

likely MDD at 6 weeks from baseline. 

The self-reported rates of anxiety symptoms in our study at baseline were higher than those 

reported in other studies   [582, 774]. However, the greatest improvement recorded after the 

provision of the Text4Hope program was for anxiety, with a 13.5% reduction in symptom 

prevalence rate and 19% improvement in GAD-7 score. Text4Hope achieved a small 

Cohen d effect size (0.4) in mitigating anxiety symptoms, which is comparable to the effect sizes 

found for an internet CBT program aimed at reducing anxiety symptoms  [775]. Typically, 

interventions that do not include therapist support demonstrate lower effect size outcomes 

compared to those including therapists  [776, 777]. By contrast, our intervention reached thousands 

of individuals during the pandemic, and it aimed to provide a general population intervention rather 

than individual psychotherapy. The overall change in GAD-7 scores in our study (–1.8) appears to 

be consistent with the magnitude of score changes recorded after providing other remote health 

services. For example, adding a telephone service to computerized CBT in combating anxiety 

yielded a reduction of 1.18 in GAD-7 scores [778]. Again, the percentage of change in GAD-7 

scores in our study after providing a daily text message for 6 weeks (19.0%) is consistent with the 

effect of medications on anxiety symptoms; in a very large randomized controlled trial in the 
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United Kingdom, sertraline was evidently effective in reducing GAD-7 scores by 21% after 6 

weeks, and this result was described as clinically important [779]. 

Our findings indicate that there was a modest effect of the program on improving stress symptoms, 

with greater benefit than other internet-based cognitive behavioral theory (iCBT) platforms [780]. 

In a Japanese study, iCBT was used to alleviate anxiety, stress, and depressive symptoms in 

university students [780]. The most significant effect was mainly reported for anxiety, while stress 

symptoms did not show a difference between case and control group members after the 

intervention period [780]. 

There was no significant change between baseline and 6-week mean scores for likely MDD. 

Comparing our results with other remotely delivered health services yielded variable results. Two 

meta-analyses found that the effectiveness of iCBT programs, including MoodGYM, in mitigating 

depressive symptoms showed small effect sizes, especially in short-term assessments [775, 776, 

781]. On the other hand, a significant improvement in BDI-II score with moderate effect size was 

observed at 3 months in patients with depression and comorbid alcohol use disorder who received 

supportive SMS text messages twice daily compared to the control group, who only received a 

thank-you SMS text message every fortnight [310]. The Text4Hope program was primarily 

designed as a health promotion tool to support the general population in Alberta during the 

COVID-19 pandemic and to combat potential stress and anxiety symptoms that are usually 

associated with epidemics or global crises. Our study participants were members of the general 

population rather than a patient sample, which may account for the observed differences in results.  

Furthermore, in a previous randomized trial [310], participants received the intervention for 12 

weeks compared to 6 weeks in our study, which may account for the observed differences in the 

effects.  

Another study examined the effect of sertraline, an antidepressant of the selective serotonin 

reuptake inhibitor class, in ameliorating depressive symptoms; this study reported only a 5% 

relative reduction (95% CI 7%-15%; P=.41) in the mean PHQ-9 score at week 6 [779], which is 

not vastly different from the apparent 2% improvement observed with our Text4Hope intervention. 

 

Three months after the launch of the Text4Hope program, the dropout rate was 13.5%. A high 

withdrawal rate is not uncommon for a texting service provided via SMS. When Bendsten and 

Bendsten [782] compared an SMS texting service to services provided via email, they found that 

people in the SMS group opted out at significantly higher rates than those in the email group 

(20.1% versus 5.2%, respectively). Additionally, in a review study on behavioral changing 

interventions provided via SMS text message, authors reported a wide range of withdrawal rates 
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(0%-57%) among participants [783]. They justified this result as being due to the untailored and 

unilateral nature of these texting programs, which may be less engaging and therefore may result 

in low retention rates [783]. 

 

Limitations of the Study 

Our study has several limitations. For ethical reasons, we lacked a comparative control group that 

did not receive the Text4Hope intervention during the same phase of the pandemic against which 

the recorded changes in stress, anxiety, and depression levels could be compared. It is therefore 

possible that the reductions in stress, anxiety, and depression levels are not all attributable to the 

Text4Hope intervention. Second, we relied on self-rated scales to assess stress, anxiety, and 

depression symptomatology, which could potentially overestimate the levels of these mental 

disorders when compared with prevalence rates that would have been obtained using structured 

clinical interviews with the Diagnostic and Statistical Manual of Mental Disorders 5th Edition. 

Third, our results may not be generalizable to the general population and are at risk of participation 

bias, where individuals with pre-existing mental health conditions are characteristically more 

inclined to enroll in the Text4Hope program compared with individuals with no pre-existing 

mental health disorders. We did not ask subscribers about pre-existing mental disorders, which 

would have helped to distinguish new symptoms from pre-existing ones but may have resulted in 

limited enrolment; in our experience, subtle changes in signup processes for subscribers can result 

in marked decreases in participation. Finally, the sample size of subscribers who completed both 

the baseline and 6-week assessments was rather small, and it is possible that other subscribers had 

variable changes in their mental health parameters from baseline to the sixth week. This limitation 

notwithstanding, our sample size was larger than the projected 686 subscribers needed to detect 

mean differences between the baseline and 6-week PSS-10, GAD-7, and PHQ-9 scores with a 

power of 80%. In addition, the mental health burden in our sample at baseline and at the sixth 

week were not significantly different from those of subscribers who only completed the baseline 

survey and the subscribers who completed the 6-week survey, respectively (Table 4.3.1.4 and 

Table 4.3.1.5). Furthermore, the demographic characteristics of subscribers who completed both 

the baseline and 6-week surveys mirror those of all 8267 subscribers who completed the baseline 

survey by July 12, 2020 [36]. Specifically, the proportions of the various demographic 

characteristics in our sample compared to the proportions of the same demographics in the larger 

sample of 8267 subscribers was as follows: female gender, 88.7% versus 87.1%, respectively; 

White, 85.9% versus 82.3%, respectively; postsecondary education, 88.7% versus 85.2%, 

respectively; employed, 72.6% versus 73.3%, respectively; married, cohabiting, or partnered, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7752184/table/table4/
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66.4% versus 71.1%, respectively; and homeowner, 68.6% versus 65.9%, respectively [36]. These 

proportions support the generalizability of our results to all subscribers. Future studies using this 

style of intervention could attempt to minimize attrition by offering incentives for participation or 

by sending messages encouraging people to continue subscribing. 

Finally, the effect sizes in our study were relatively small, which may minimize the strength of the 

produced results. However, interventions that do not include therapists often report low effect sizes 

compared to those including therapists [776, 777].  

 

Conclusion 

The Text4Hope program resulted in statistically significant reductions in mean scores on the PSS-

10 and GAD-7 scales but not the PHQ-9 scale at the sixth week from baseline. The program also 

resulted in statistically significant reductions in subscribers’ prevalence rates of moderate or high 

stress and likely GAD but not of likely MDD. The largest reductions in the mean scores and 

prevalence rates were observed for anxiety symptoms. It should be noted this paper reports data 

from the midpoint of the Text4Hope program implementation, and the rates of change for 

outcomes for stress, anxiety, and depression may differ after the program ends at 3 months. 

The relatively large improvements in anxiety symptoms achieved in our sample after 6 weeks of 

receiving the intervention during the COVID-19 pandemic suggest that the Text4Hope program is 

a useful intervention that can be deployed during natural and humanitarian disasters to support 

individuals at the population level. Over half of Canadians have reported that their mental health 

needs are not fully met [15]. A commonly reported reason is the cost of services [15]. As such, 

free mobile-based services such as Text4Hope can help address financial barriers. In the Canadian 

context and in other global contexts, these services can also be delivered remotely, which helps 

maintain essential physical distancing requirements during pandemics but also provides a means 

of access for those at rural or remote locations with little or no capacity for accessing mental health 

support services. We did not differentiate urban from rural or remote subscribers, as the program 

was offered to everyone in the province; however, regardless of geographical region, the pattern 

of urban, rural, and remote subscribers’ locations is of interest in relation to understanding the full 

value of SMS text messaging in this context. This is an additional step that we are considering in 

evaluating this program approach. 
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4.3.2 Mental Health Outreach via Supportive Text Messages during the COVID-19 

Pandemic: Improved Mental Health and Reduced Suicidal Ideation after Six Weeks in 

Subscribers of Text4Hope Compared to a Control Population 
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Abstract 

Background: In March 2020, Alberta Health Services launched Text4Hope, a free mental health 

text-message service. The service aimed to alleviate pandemic-associated stress, generalized 

anxiety disorder (GAD), major depressive disorder (MDD), and suicidal propensity. The 

effectiveness of Text4Hope was evaluated by comparing psychiatric parameters between two 

subscriber groups.  

Methods: A comparative cross-sectional study with two arms: Text4Hope subscribers who 

received daily texts for six weeks, the intervention group (IG); and new Text4Hope subscribers 

who were yet to receive messages, the control group (CG). Logistic regression models were used 

in the analysis.  

Results: Participants in the IG had lower prevalence rates for moderate/high stress (78.8% vs. 

88.0%), likely GAD (31.4% vs. 46.5%), and likely MDD (36.8% vs. 52.1%), respectively, 

compared to respondents in the CG. After controlling for demographic variables, the IG remained 

less likely to self-report symptoms of moderate/high stress (OR = 0.56; 95% CI = 0.41–0.75), 

likely GAD (OR = 0.55; 95% CI = 0.44–0.68), and likely MDD (OR = 0.50; 95% CI = 0.47–0.73). 

The mean Composite Mental Health score, the sum of mean scores on the PSS, GAD-7, and PHQ-

9 was 20.9% higher in the CG.  

Conclusions: Text4Hope is an effective population-level intervention that helps reduce stress, 

anxiety, depression, and suicidal thoughts during the COVID-19 pandemic. Similar texting 

services should be implemented during global crises. 
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Introduction 

On 11 March 2020, the World Health Organization (WHO) declared Coronavirus disease 

(COVID-19) to be a global pandemic and public health threat [784]. As of 4 August 2020, there 

were 18,142,718 confirmed COVID-19 cases worldwide, including 691,013 COVID-19-related 

deaths [785]. At the same time, Canada reported 116,884 COVID-19 cases and 8945 COVID-19-

related deaths [785]. Many governments declared stringent restrictions to contain the spread of 

COVID-19, with a reported transmissibility rate exceeding other similar viruses [786]. Non-

essential businesses and recreational facilities were closed, flights and air traffic stopped, and home 

schooling replaced in-person instruction. Many governments provided personal instructions, 

including frequent hand washing, physical distancing, self-isolation/quarantine, and mask wearing 

[787]. These factors apparently sparked higher levels of anxiety, depression, and suicidal thoughts. 

Some studies reported mental health deterioration in almost half of study populations, with over 

70% worried about personal infection. These figures were more prominent among younger 

individuals, females, nursing staff, and those needing quarantine or forced to stay at home [278, 

579]. Long-term effects of COVID-19 are yet to be fully realized and researchers have emphasized 

a need to incorporate web-based mental health services into healthcare [788]. The pandemic 

provided a stimulus to integrate technology-based health supports, including mobile-based 

services like text messaging (TextM). TextM does not compromise public health requirements for 

physical distancing, while allowing users to receive important mental health support. Moreover, 

TextM is remotely delivered, scalable, economically reliable, convenient, and there is growing 

evidence of applicability in mental health [673]. Most Canadians (90%) own mobile phones [789], 

and as TextM is included in most personal phone plans, TextM delivery is economically feasible 

for healthcare providers [673]. Generally, text messages are popular [94], and their clinical 

advantages are well documented as an intervention for alcohol dependence, substance use disorder, 

and affective disorders [790]. For example, in three separate randomized controlled trials in Ireland 

and Canada, patients with Major Depressive Disorder recorded less depressive symptoms on 

standardized self-reported instruments after daily supportive text messages for three months as 

part of their usual treatment, compared to patients who received only the usual care [217, 369, 

372]. High user satisfaction has also been reported with supportive text message interventions in 

both in a clinical trial and in a population level program  [94, 299]. As such, the study team and 

stakeholders wanted to incorporate supportive text messages as a way to alleviate mental health 

symptoms in the general population during the COVID-19 pandemic. In March 2020, Alberta 

Health Services (AHS) inaugurated the Text4Hope TextM service to support mental health of 
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Albertans during COVID-19 [459]. Thousands of people signed up for the service only days after 

launch and enrollment continues to increase to date. The Text4Hope program sends once daily 

supportive text messages to subscribers for three consecutive months. Messages were designed in 

the framework of cognitive behavioral therapy (CBT). Text4Hope aimed to improve psychological 

resilience, alleviate mental health burdens, and enable development of coping mechanisms to 

prevent and overcome the potential distress and anxiety that may arise in the COVID-19 pandemic 

[270]. Participants receive a different non-personalized pre-programmed message from a web 

application each day for three months. Examples of the messages sent were: 

• When bad things happen that we can’t control, we often focus on the things we can’t 

change. Focus on what you can control; what can you do to help yourself (or someone else) 

today? 

• Put yourself on a media diet. It’s important to stay informed, but only check the news and 

social media intermittently, rather than continuously. 

• Advocate for your needs using assertiveness. Assertiveness is being respectful to you and 

the other person. Be direct, non-aggressive, and specific with your request. 

Canadians seeking mental health support were invited to join the three-month program by texting 

“COVID19HOPE” to a short code number. 

The objective of this study was to assess the effectiveness of Text4Hope in reducing psychological 

impacts due to COVID-19, six weeks into the service. The study examined subscriber responses, 

collected between 26 April and 12 July 2020, compared to subscribers who had subscribed earlier 

and already received messages for six weeks with a matching control group of subscribers who 

had just started Text4Hope and had not yet received messages. Assessment was completed by 

comparing scores of psychiatric scales for stress, anxiety, major depressive disorder, suicidal 

ideation/thoughts of self-harm, and sleep disorder. 

 

Materials and Methods 

We used a comparative cross-sectional survey design involving two study arms of Text4Hope 

subscribers. Participants in the intervention group (IG) were Text4Hope subscribers who received 

once daily supportive text messages for six weeks and completed six-week evaluation measures 

between 26 April and 12 July 2020. Participants in the control group (CG) were Text4Hope 

subscribers who joined the program in the same time frame and completed baseline evaluation 
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measures before receiving any intervention. Figure 4.3.2.1 shows the number of the participants 

in the study flow chart. 

 

Figure 4.3.2.1: Subscriber flowchart as of 12 July 2020. 

 

Recruitment 

Recruitment strategies for this study were as described in the published study protocol [17] and in 

related publications [95, 300, 473]. In brief, Text4Hope was launched through an announcement 

by Alberta’s Chief Medical Officer of Health on behalf of AHS and the Government of Alberta on 

23 March 2020. The announcement was broadcast widely across many electronic and print media 

networks in Alberta to inform Albertans about the program [473]. Additionally, Albertans were 

made aware of the program via websites dedicated to the service, electronic media, social media 

feeds, posters at addiction and mental health clinics, emergency departments and wards, and 

through word of mouth. Subscription to Text4Hope triggered a welcome text message containing 

a 10-min online survey link requesting demographic characteristics (i.e., gender, age, ethnicity, 

education, relationship status, employment status, and housing status) and clinical characteristics 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/figure/ijerph-18-02157-f001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/figure/ijerph-18-02157-f001/
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7927101_ijerph-18-02157-g001.jpg
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7927101_ijerph-18-02157-g001.jpg
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(self-reported perceived symptoms of stress, anxiety, and depression). Subscribers were only sent 

a single text message with a survey link each time they were eligible to complete a survey. Clinical 

characteristics were assessed using validated screening scales for self-reported symptoms, 

including the Perceived Stress Scale (PSS) (for moderate/high stress; PSS ≥ 14) [302], the 

Generalized Anxiety Disorder 7-item (GAD-7) scale (for likely generalized anxiety disorder or 

GAD; GAD-7 ≥ 10) [301], and the Patient Health Questionnaire-9 (PHQ-9) (for likely major 

depressive disorder or MDD; PHQ-9 ≥ 10) [303]. The PSS is a validated 10-item questionnaire 

(with an associated Cronbach’s alpha of > 0.70) which is used to assess the self-reported level of 

stress in the previous 1 month by assessing thoughts and feelings. Each item on the scale is scored 

between 0 (never) to 5 (very often). Higher scores on the scale indicate higher levels of stress  

[302]. The GAD-7 is a validated 7-item questionnaire (associated with a Cronbach’s alpha of 0.92) 

which is used to assess the self-reported levels of anxiety in respondents in the two weeks prior to 

assessment. Each item on the scale is scored between 0 (not at all) to 3 (nearly every day). Higher 

scores on the scale indicate higher levels of anxiety [301]. The PHQ-9 is a 9-item validated 

instrument (associated with a Cronbach’s alpha of 0.89) which used to diagnose and measure the 

severity of depression in general medical and mental health settings. Each of the 9 questionnaire 

items is scored between 0 (not at all) to 3 (nearly every day). Higher scores on the scale indicate 

higher levels of depression [303]. Since the PHQ-9 asks respondents to reflect on their experience 

in the past two weeks, we were able to assess recent sleep and suicidal thinking. Specifically, scale 

items 3 and 9 were used to assess sleep and suicide, respectively. These scales are not formal 

diagnostic tools. Participant consent was implied via submission of subscribers’ survey responses 

and a follow-up survey was sent to subscribers six weeks after enrolment in the program. Ethical 

approval for the research study was obtained through the University of Alberta Health Research 

Ethics Board (Pro00086163). 

 

Outcome Measures 

For each participant in the CG, we computed individual baseline mean scores on the PSS, GAD-

7, and PHQ-9 scales and defined the Composite Mental Health (CMH) score as the sum of these 

three values. In the same time frame, we computed six-week scores on the PSS, GAD-7, and PHQ-

9 scales as well as the CMH score for each IG participant. One primary outcome of this study was 

the difference of CMH score in the IG, minus the CMH score over the CG subjects. Other primary 

outcomes were differences between IG and CG in self-reported prevalence rates of moderate/high 

stress, likely GAD, and likely MDD. Secondary outcomes were differences in self-reported rates 
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for disturbed sleep and suicidal ideation/thoughts of self-harm between IG and CG as measured 

with PHQ-9 scale questions 3 and 9, respectively. 

 

Hypothesis 

We hypothesized that participants receiving daily supportive TextMs for six weeks (IG) would 

have at least 25% lower CMH scores, and respective prevalence rates for each of moderate/high 

stress, likely GAD, likely MDD, disturbed sleep, and suicidal ideation/thoughts of self-harm, 

compared to Text4Hope subscribers who had not yet received the intervention (CG). 

 

Sample Size Considerations 

We estimated a sample size of 62 per group would be sufficient to detect a 25% difference in mean 

CMH score between the IG and the CG, given a two-sided significance level α = 0.05 and a power 

of 80% (β = 0.2). 

 

Analysis 

We analyzed the data using IBM Statistical Package for Social Sciences (SPSS) Statistics for 

Windows, version 26 (IBM Corp., Armonk, NY, USA) [418]. Demographic characteristics and 

prevalence rates for moderate/high stress, likely GAD, and likely MDD for respondents in both 

the IG and CG were summarized by numbers and percentages and compared by chi-square analysis 

with a two tailed criterion (α < 0.05) used to determine statistical differences between the IG and 

CG (intervention arms) for PSS, GAD-7, and PHQ-9 scale mean scores. In addition, mean CMH 

scores were compared using independent t-tests. Bonferroni correction of the p-value was used. 

To assess the impact of the supportive text message intervention on our clinical measures, while 

controlling for demographic characteristics, we entered all demographic predictors along with 

“intervention arm” into a logistic regression model. Correlation analyses were performed before 

the logistic regression analysis to rule out very strong correlations among predictor variables. We 

examined the odds ratios from the binary logistic regression analysis to determine the respective 

associations between “intervention arm” and the likelihood of respondents self-reporting 

symptoms of moderate/high stress, likely GAD, likely MDD, disturbed sleep, and suicidal 

ideation/thoughts of self-harm in the preceding two weeks, controlling for the other variables in 

the model. There were no imputations for missing values. 
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Results 

Table 4.3.2.1 summarizes the demographic characteristics of respondents in both the IG and CG 

in absolute numbers and percentages. The data in this table indicate that most respondents 

identified as female (n = 2347, 88.0%), aged between 26 and 60 years (n = 2036, 76.7%), 

Caucasian (n = 2198, 82.8%), had post-secondary education (n = 2054, 87.7%), were married, 

cohabiting, or partnered (n = 1553, 66.3%), employed (n = 1638, 70.4%), and lived in their own 

homes (n = 1560, 67.5%). Table 4.3.2.1 also suggests that despite a lack of participant 

randomization, the IG and CG were similar with respect to their gender, ethnicity, and relationship 

status (p > 0.05), but not with respect to their age, education, employment status, or housing status 

(p < 0.001). 

 

Table 4.3.2.1: Demographic characteristics of study participants. 

Demographic Characteristics Interventi

on Group 

(IG) n = 

2011 * 

Control 

Group 

(CG) n = 

756 * 

p-

Value 

** 

Chi-

Squar

e 

Degree

s of 

Freedo

m (df) 

Total n (%

) 

Gender 

Male 214 (10.7) 72 (10.9) 0.96 0.082 2 286 (10.7) 

Female 1767 (88.1) 580 (87.7) 2347 (88.0) 

Other Gender 25 (1.2) 9 (1.4) 34 (1.3) 

Age (Years) 

≤25 173 (8.6) 92 (14.2) <0.001 20.39 3 265 (10.0) 

26–40 554 (27.6) 191 (29.5) 745 (28.1) 

41–60 1002 (49.9) 289 (44.6) 1291 (48.6) 

>60 278 (13.9) 76 (11.7) 354 (13.3) 

Ethnicity 

Caucasian 1669 (83.6) 529 (80.6) 0.17 5.09 3 2198 (82.8) 

Indigenous 59 (3.0) 29 (4.4) 88 (3.3) 

Asian 105 (5.3) 34 (5.2) 139 (5.2) 

Other 164 (8.2) 64 (9.8) 228 (8.6) 

Education 

Less than High School 

Diploma 

44 (2.6) 43 (6.5) <0.001 34.06 3 87 (3.7) 

High School Diploma 116 (6.9) 65 (9.8) 181 (7.7) 

Post-Secondary 1512 (89.9) 542 (82.0) 2054 (87.7) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t001/
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Other Education 10 (0.6) 11 (1.7) 21 (0.9) 

Relationship status 

Married/Cohabiting/Partnered 1100 (65.4) 453 (68.5) 0.25 5.39 4 1553 (66.3) 

Separated/Divorced 171 (10.2) 52 (7.9) 223 (9.5) 

Widowed 41 (2.4) 10 (1.5) 51 (2.2) 

Single 354 (21.0) 138 (20.9) 492 (21.0) 

Other 17 (1.0) 8 (1.2) 25 (1.1) 

Employment 

Employed 1185 (71.1) 453 (68.5) <0.001 186.8

6 

4 1638 (70.4) 

Unemployed 203 (12.2) 52 (7.9) 255 (11.0) 

Retired 173 (10.4) 10 (1.5) 183 (7.9) 

Student 80 (4.8) 138 (20.9) 218 (9.4) 

Other 26 (1.6) 8 (1.2) 34 (1.5) 

Housing Status 

Own Home 1160 (69.6) 400 (61.9) <0.001 18.59 3 1560 (67.5) 

Living with Family 150 (9.0) 88 (13.6) 238 (10.3) 

Renting 343 (20.6) 147 (22.8) 490 (21.2) 

Other 13 (0.8) 11 (1.7) 24 (1.0) 

* There was no imputation for missing values for a particular characteristic and so total number of responses for each 

demographic variable is less than the Total n for the Intervention Group (IG) or Control Group (CG). ** Bonferroni 

corrected significant p < 0.007. 

 

Table 4.3.2.2 indicates that the IG mean scores on the PSS, GAD-7, and PHQ-9 as well as the 

CMH score were significantly lower than scores for the CG. The mean scores on the PSS, GAD-

7, and PHQ-9 scales and the CMH score were higher for the CG compared to the IG, 14.5%, 

27.4%, 28.8%, and 20.9%, respectively. 

 

Table 4.3.2.2: Independent sample t-test comparing the mean scores for IG and CG on the 

Perceived Stress Scale (PSS), the Generalized Anxiety Disorder 7-item (GAD-7), and Patient 

Health Questionnaire-9 (PHQ-9) scales and the Composite Mental Health (CMH) score. 
 

n Mean Std. 

Deviation 

Std. 

Error 

T df p-

Value 

* 

Mean 

Difference 

(MD) 

95% 

Confidence 

Interval of 

MD 

IG 1864 19.50 7.12 0.16 8.41 2472 <0.001 2.82 2.17–3.48 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t002/


 

349 
 

PSS 

Total 

Score 

CG 610 22.32 7.41 0.30 

GAD-7 

Total 

Score 

IG 1704 7.55 5.31 0.13 7.70 2308 <0.001 2.07 1.54–2.60 

CG 557 9.62 6.08 0.26 

PHQ-9 

Total 

Score 

IG 1738 8.60 5.98 0.14 8.33 2259 <0.001 2.48 1.86–3.10 

CG 572 11.08 6.73 0.28 

CMH 

Score 

IG 1700 35.64 16.94 0.41 8.77 2253 <0.001 7.44 5.78–9.12 

CG 555 43.08 18.55 0.78 

* Bonferroni corrected significant p < 0.0125. 

 

Table 4.3.2.3 indicates that there were statistically significant differences in prevalence rates for 

moderate/high stress, likely GAD, and likely MDD during the study period. Participants in the IG 

had significantly lower prevalence rates for moderate/high stress (78.8% vs. 88.0%), likely GAD 

(31.4% vs. 46.5%), likely MDD (36.8% vs. 52.1%), and suicidal ideation/thoughts of self-harm 

(16.9% vs. 26.6%) in the two weeks preceding data collection, compared to respondents in the CG, 

but not for disturbed sleep symptoms (p > 0.01). The effect size of the intervention on each of 

these clinical variables was small, but significant. 

 

Table 4.3.2.3: Chi-square test of association between prevalence of clinical parameters and study 

arm. 

 
Study Arm 

IG n (%) CG n (%) 

Perceived Stress 

Moderate/High Stress a 1468 (78.8%) 537 (88.0%) 

p-value <0.001 * 

Effect Size (Phi) −0.102 

Generalized Anxiety Disorder (GAD) 

GAD likely b 535 (31.4%) 265 (46.5%) 

p-value <0.001 * 

Effect Size (Phi) −0.146 

Major Depressive Disorder (MDD) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t003/
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MDD likely c 639 (36.8%) 298 (52.1%) 

p-value <0.001 * 

Effect Size (Phi) −0.135 

Suicidal Ideation/Thoughts of Self Harm d 

Experienced Suicidal Ideation/Self Harm Thoughts 293 (16.9%) 152 (26.6%) 

p-value <0.001 * 

Effect Size (Phi) −0.106 

Sleep Disturbances e 

Experienced Sleep Disturbances 1336 (76.9%) 466 (85.1%) 

p-value 0.020 

Effect Size (Phi) −0.047 

a Moderate/High Stress defined as PSS ≥ 14. b Likely GAD defined as GAD-7 ≥ 10. c Likely MDD defined as PHQ-9 

≥ 10. d Suicidal ideation/thoughts of self-harm defined as PHQ-9 item 9 ≥ 1. e Sleep Disturbances defined as PHQ-9 

item 3 ≥ 1. * Bonferroni corrected significant p < 0.01. 

 

Logistic Regression 

To assess the impact of the supportive text message intervention on the likelihood for respondents 

to present with moderate/high stress, likely GAD, likely MDD, disturbed sleep, and suicidal 

ideation/thoughts of self-harm in the two weeks preceding data collection, whilst controlling for 

demographic characteristics, we entered all seven characteristics in Table 4.3.2.1 and “treatment 

type” into logistic regression models. Table 4.3.2.4 summarizes the output from five separate 

logistic regression models predicting likelihood of clinical variables of interest in IG vs. CG. 

 

Table 4.3.2.4: Odds for subscribers in the IG to have various clinical characteristic compared to 

the CG. 

Clinical Variables of Interest p-Value Odds Ratio 95% CI for OR 

Lower Upper 

Moderate/High Stressa <0.001 0.56 0.41 0.75 

GAD likely b <0.001 0.55 0.44 0.68 

MDD likely c <0.001 0.50 0.47 0.73 

Experienced Suicidal Ideation/Self Harm Thoughts <0.001 0.59 0.45 0.77 

Experienced Sleep Disturbances 0.150 0.77 0.60 1.01 

a Moderate or High Stress defined as PSS ≥ 14 b Likely GAD defined as GAD-7 ≥ 10 c Likely MDD defined as PHQ-

9 ≥ 10. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t004/
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For moderate/high stress, the full model (eight predictors) was significant, x2 (df = 23, n = 2777) 

= 194.82, p < 0.001, suggesting the model distinguished between respondents who reported 

moderate/high stress and others. The model explained between 8.7% (Cox and Snell R2) and 

13.9% (Nagelkerke R2) of the variance and correctly classified 81.3% of all cases. Controlling for 

all demographic characteristics, “intervention arm” made a unique statistically significant 

contribution (Wald = 14.2, p < 0.001) to the likelihood for respondents to present with 

moderate/high stress. Respondents who received daily supportive TextM for six weeks (IG) were 

0.56 times less likely to report moderate/high stress during the study period compared to 

respondents who had not received the daily TextM (CG), when all demographic variables were 

controlled for (OR = 0.56; 95% CI = 0.41–0.75), as shown in Table 4.3.2.4. 

For likely GAD, the full model containing all eight predictor variables was significant, x2 (df = 

23, n = 2777) = 225.23, p < 0.001, indicating distinction between respondents who had likely GAD 

and those who did not. The model explained between 10.6% (Cox and Snell R2) and 14.5% 

(Nagelkerke R2) of the variance and correctly classified 63.9% of all cases. Controlling for all 

demographic characteristics, the “intervention arm” made a unique statistically significant 

contribution (Wald = 27.63, p < 0.001) to the likelihood for respondents to meet the cut-off 

threshold for likely GAD. The IG was about 0.55 times less likely to meet the cut-off threshold for 

likely GAD during the study period compared to CG, when all demographic variables were 

controlled for (OR = 0.55; 95% CI = 0.44–0.68), as shown in Table 4.3.2.4. 

For likely MDD, the full model containing all eight predictors was significant, x2 (df = 23, n = 

2777) = 194.97, p < 0.001, implying the model was able to distinguish between respondents who 

had likely MDD versus those who did not. The model explained between 9% (Cox and Snell R2) 

and 12.2% (Nagelkerke R2) of the variance and correctly classified 58.6% of all cases. Controlling 

for all demographic characteristics, “intervention arm” made a unique statistically significant 

contribution (Wald = 22.37, p < 0.001) to the likelihood for respondents to present with likely 

MDD. Respondents in the IG were about 0.59 times less likely to meet the cut-off threshold for 

likely MDD during the study period compared to the CG, when all demographic variables were 

controlled for (OR = 0.50; 95% CI = 0.47–0.73) as shown in Table 4.3.2.4. 

For suicidal ideation, the full model containing all eight predictors was significant, x2 (df = 23, n = 

2777) = 209.13, p < 0.001, implying the model discriminated between respondents who had 

suicidal ideation or thoughts of self-harm in the two weeks preceding data collection and those 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t004/
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who did not. The model explained between 9.7% (Cox and Snell R2) and 15.4% (Nagelkerke R2) 

of the variance and correctly classified 80.7% of all cases. Controlling for all demographic 

characteristics, “intervention arm” made a unique statistically significant contribution (Wald = 

15.13, p < 0.001) to the likelihood for respondents to have had suicidal ideation or thoughts of 

self-harm in the preceding two weeks. Respondents in the IG were about 0.59 times less likely to 

have had suicidal ideation or thoughts of self-harm in the two weeks preceding data collection 

compared to the CG, when all demographic variables were controlled for (OR = 0.59; 95% CI = 

0.45–0.77) as shown in Table 4.3.2.4. 

For disturbed sleep, the full model containing all eight predictors was significant, x2 (df = 23, n = 

2777) = 55.82, p < 0.001, implying the model could distinguish between respondents who had 

experienced disturbed sleep in the preceding two weeks and those who had not. Nevertheless, the 

model only explained between 2.7% (Cox and Snell R2) and 4.1% (Nagelkerke R2) of the variance 

and correctly classified 78.3% of all cases. For sleep disturbance, controlling for all demographic 

characteristics, “intervention arm” failed to (Wald = 3.49, p = 0.15) distinguish IG and CG on 

disturbed sleep in the preceding two weeks. Thus, respondents in the IG were no more and no less 

likely to have experienced disturbed sleep in the preceding two weeks during the study period 

compared to the CG (OR = 0.77; 95% CI = 0.60–1.01), as shown in Table 4.3.2.4. 

 

Discussion 

To our knowledge, this is the first examination of the short-term impact (six weeks) of a texting-

based intervention aimed at alleviating pandemic-associated stress, generalized anxiety disorder 

(GAD), major depressive disorder (MDD), and suicidal propensity during COVID-19 in 

comparison to a control group. This study demonstrates the effectiveness of Text4Hope over six 

consecutive weeks on various psychological symptomatology, including stress, GAD, MDD, and 

suicidal ideation or thoughts of self-harm, but not for disturbed sleep symptoms. A related study 

which had no control group reported there were statistically significant reductions in the 

prevalence rates for clinically meaningful stress and anxiety as well as statistically significant 

reductions in mean scores on the PSS-10 and GAD-7 scales when comparing the baseline and sixth 

week assessments in subscribers of Text4Hope  [473]. A second longer term study which also had 

no control group reported there were statistically significant reductions in the prevalence rates for 

clinically meaningful stress, anxiety and depression as well as statistically significant reductions 

in mean scores on the PSS-10, GAD-7, and PHQ-9 scales when comparing the baseline and third 

month assessments in subscribers of Text4Hope  [95]. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7927101/table/ijerph-18-02157-t004/


 

353 
 

The current study which, even though non-randomized, reasonably controls for the mental health 

impacts of the changing COVID-19 infection rates and their related health, social, financial, and 

occupational disruptions to the lives of the two study populations and augments the previous study. 

Overall, the five clinical parameters measured showed likely significantly higher prevalence rates 

in the CG, ranging from 9.2% for moderate/high stress symptoms to 15.3% for likely MDD 

symptoms, compared to the IG. All clinical parameters, except for stress symptoms, have improved 

by over 25% and the CMH score was over 20% higher in the CG compared to the IG. Due to a 

lack of randomization of study participants between the IGs and CGs, there were some between 

group demographic differences with the CG population being younger with a larger proportion of 

students. Consequently, this cohort reported lower educational attainment and were more likely to 

rent accommodations or live with their families, rather than owning homes. The regression model 

controlled for such differences and revealed similar results for all the clinical presentations under 

study. As such, lower scores in IG compared to CG in all clinical domains suggests the 

effectiveness of Text4Hope as an intervention to alleviate psychological symptoms. 

During the COVID-19 pandemic, technology-based interfaces have been widely deployed in a 

number of health-related services, including tracking the spread of COVID-19 [677], gathering 

data related to public knowledge and behavior regarding the pandemic [771], or providing mental 

health support during the pandemic [42]. Similarly, Text4Hope was designed in response to the 

different psychiatric burdens that may result from, or be worsened by, the pandemic. Generally, 

TextM are popular and enjoy high rates of acceptability and satisfaction, where upwards of 80% 

of message recipients report a marked improvement in their overall mental wellbeing [94]. Clinical 

advantages of TextM platforms are supported in several medical fields, including mental health: 

employed as reminders, support, and self-monitoring of clinical symptoms [790]. In the context of 

affective disorders, TextM were successfully deployed to generate positive feelings in people 

living with depression and bipolar disorder [351, 791]. In a randomized control trial, TextM 

significantly reduced participant scores on the Beck Depression Inventory-II scale after three 

months of receiving twice-daily supportive TextM, compared to a CG, mean (SD) = 8.5 (8.0) vs. 

16.7 (10.3), F (1, 49) = 9.54, p = 0.003, respectively[217]. Similar results were obtained when 

TextM were coupled with CBT; TextM were used to improve treatment adherence and track the 

progression of the clinical condition in patients with mood disorder  [771]. Within the comorbidity 

of alcohol dependence and substance use disorder with depression, or either alone, TextM were 

recognized to enhance medication adherence, time to first drink, and relapse prevention [216, 792]. 
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Compared to the CG, Text4Hope improved GAD-7 and PSS scores in the IG; this suggests effects 

comparable to other computerized, web-based, or mobile based intervention programs that target 

anxiety and stress symptoms. Such programs usually express high initial rates of acceptance and 

feasibility by both therapists and patients [793]. A web-based CBT program was provided to 

graduate students in the United States for four-weekly sessions [777]. The program improved 

anxiety symptoms in 18.8% of the service recipients. In the same context, when combining a 

telephone service with computerized CBT, a reduction of 1.18 in GAD-7 mean score was observed 

[778], which is less than the 2.07 reduction in GAD-7 mean score for the IG, compared to the CG, 

as observed in our study. Additionally, this difference is comparable with the effect of some 

medications used to manage anxiety, such as sertraline. A United Kingdom study showed 

sertraline, when used for a six-week period, could reduce GAD-7 scores by (21%) [779], compared 

to (27.4%) in our study, albeit this difference was between the two treatment groups, rather than 

one group. 

Improvement in stress symptoms scores in our study was inconsistent with another study in Japan 

in which an online CBT program of six to eight sessions was offered to university students [793]. 

In this study, the program impacted how clients thought about anxiety and stress, however, there 

were only reductions in anxiety symptoms [780]. Opposite to the “SleepTrackTXT2 behavioral 

intervention” that improved sleepiness, fatigue, and concentration among emergency medical 

service clinicians in the short-term [794], our study showed no significant change in the disturbed 

sleep symptoms in IG compared to the CG. 

TextM are perceived as an acceptable, feasible, and supportive tool during the transition period 

after discharge for an attempted suicide [217, 795]. A mobile (smartphone) app used for data 

collection in one study showed reliability (r = 0.84) when compared with paper-based PHQ-9 

scores [390]. As such, text messages and online applications can be reliably used to assess the 

mental health impacts of a population during disasters. Text4Hope yielded lower scores of suicidal 

thoughts in the IG compared to the CG. Taken together, texting programs appear to improve 

positive thinking and reduce negative suicidal/self-harm thoughts, especially during major crises. 

The study has several limitations and therefore our results should be interpreted with caution. First, 

the two groups under study were not randomly assigned, which was reflected in the significant 

differences observed in the demographic characteristics between the IG and CG. Efforts were 

made to control for these differences in the logistic regression model used in the analysis. Second, 

effect sizes were relatively small. However, interventions that do not include therapist support 
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often report low effect sizes compared to those including therapists [777, 796]. Third, the opt-out 

rate at three months from Text4Hope is high (around 26%) and so it is possible that the impact of 

the intervention could be different in the group who unsubscribe from the program. In a review of 

93 mental health apps targeting anxiety, depression, or emotional well-being, the medians of app 

15-day and 30-day retention rates were only 3.9% (IQR 10.3%) and 3.3% (IQR 6.2%), respectively 

[797]. This indicates that ourText4Hope program achieved a higher retention rate compared to 

other mental health apps. This may be because Text4Hope is unidirectional and requires no 

additional effort or action on the part of the subscriber following enrolment. It is also possible that 

the message content, crafted by mental health professionals, the high anxiety, stress, and 

depression levels experienced by the population level due to the COVID-19 pandemic, and the 

reduced availability of face-to face services contributed to the high Text4Hope retention rate. 

Fourth, although we used validated instruments to assess stress, anxiety, and depression, these self-

assessed instruments are not diagnostic of clinical conditions for which structured clinical 

interviews are needed. Finally, the majority of respondents in our study identified as female, 26 to 

60 years of age, partnered, and employed. Thus, it is unclear how these results would generalize 

to a broader population of Canadians with different sociodemographic characteristics. However, 

the baseline demographic and clinical characteristics of the sample are similar to the characteristics 

of the larger sample of subscribers who completed baseline surveys within the first three months 

following the launch of Text4Hope [36]. It would therefore be reasonable to conclude that the 

supportive messages would have similar effects on all Text4Hope subscribers. Notwithstanding 

the limitations, our study achieved very high power. Based on the actual sample size of 555 

minimum per group achieved in our study and the mean CMH scores observed for the IG and CG, 

our study achieved a power of 1.0. 

 

Conclusions 

Texting-based programs are evidently feasible, cost-effective, and of clinical significance. They 

can be deployed quickly during pandemics to support at risk populations, which can be crucial to 

mitigating negative short- and long-term psychological impacts. After six weeks of its application, 

the Text4Hope program effectively ameliorated various psychiatric burdens during the COVID-

19 pandemic, including stress, GAD, MDD, and thoughts of suicide/self-harm. These negative 

thoughts and feelings are usually triggered and easily thrive, during major crises and natural 

disasters. To this end, similar initiatives might be considered, especially in the context of 

technology-based, remotely accessible, and population-level interventions, within different 
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clinical contexts, for vulnerable populations. This study along with two related published outcome 

studies [270, 459]. on the Text4Hope program may serve to provide evidence-based support for 

such policy implementation in high-, middle-, and low-income countries. The research team 

therefore plans to explore national scale-up and implementation of the Text4Hope program in 

multiple languages to benefit all Canadians. The team will also disseminate this program for 

adaptation and potential global use through the E-Text4PositiveMentalHealth platform, currently 

under development, and formation of partnerships with national and regional health authorities 

and institutions. 
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4.3.3 Gender Differences in Satisfaction with a Text Messaging Program (Text4Hope) and 

Anticipated Receptivity to Technology-Based Health Support During the COVID-19 

Pandemic: Cross-sectional Survey Study 
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Abstract 

Background: In March 2020, Text4Hope—a community health service—was provided to Alberta 

residents. This free service aims to promote psychological resilience and alleviate pandemic-

associated stress, anxiety, and depression symptoms during the COVID-19 pandemic. 

Objective: This study aimed to evaluate the feedback, satisfaction, experience, and perceptions of 

Text4Hope subscribers and to examine any differences based on gender after subscribers received 

6 weeks of daily supportive text messages. Additionally, this study examined subscribers’ 

anticipated receptivity to technology-based medical services that could be offered during major 

crises, emergencies, or pandemics. 

Methods: Individuals self-subscribed to Text4Hope to receive daily supportive text messages for 

3 months. Subscribers were invited to complete a web-based survey at 6 weeks postintervention 

to provide service satisfaction–related information. Overall satisfaction was assessed on a scale of 

0-10, and satisfaction scores were analyzed using a related-measures t test. Likert scale satisfaction 

responses were used to assess various aspects of the Text4Hope program. Gender differences were 

analyzed using one-way analysis of variance (ANOVA) and Chi-square analyses. 

Results: A total of 2032 subscribers completed the baseline and 6-week surveys; 1788 (88%) were 

female, 219 (10.8%) were male, and 25 (1.2%) were other gender. The mean age of study 

participants was 44.58 years (SD 13.45 years). The mean overall satisfaction score was 8.55 (SD 

1.78), suggesting high overall satisfaction with Text4Hope. The ANOVA analysis, which was 

conducted using the Welch test (n=1716), demonstrated that females had significantly higher mean 

satisfaction scores than males (8.65 vs 8.11, respectively; mean difference=0.546; 95% CI 0.19 to 

0.91; P<.001) and non-significantly lower satisfaction scores than other gender respondents (mean 

difference=−0.938; 95% CI −0.37 to 2.25; P=.15). More than 70% of subscribers agreed that 

Text4Hope helped them cope with stress (1334/1731, 77.1%) and anxiety (1309/1728, 75.8%), 

feel connected to a support system (1400/1729, 81%), manage COVID-19–related issues 

(1279/1728, 74%), and improve mental well-being (1308/1731, 75.6%). Similarly, subscribers 

agreed that messages were positive, affirmative, and succinct. Messages were always or often read 

by 97.9% (1681/1716) of respondents, and more than 20% (401/1716, 23.4%) always or often 

returned to messages. The majority of subscribers (1471/1666, 88.3%) read the messages and 

either reflected upon them or took a positive action. Subscribers welcomed almost all technology-

based services as part of their health care during crisis or emergency situations. Text4Hope was 

perceived to be effective by many female subscribers, who reported higher satisfaction and 

improved coping after receiving text messages for 6 weeks. 
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Conclusions: Respondents affirmed the high quality of the text messages with their positive 

feedback. Technology-based services can provide remotely accessible and population-level 

interventions that align with the recommended physical distancing practices for pandemics. 

Text4Hope subscriber feedback revealed high satisfaction and acceptance at 6 weeks 

postintervention. 
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Introduction 

Background 

On March 11, 2020, the World Health Organization declared COVID-19 a global pandemic [482]. 

By March 23, 2020, there were 332,930 COVID-19 cases worldwide and 14,509 deaths attributed 

to the pandemic [22]. On this date, Alberta Health Services (the provincial health authority in 

Alberta, Canada) launched Text4Hope—a free, mobile, community mental health service that aims 

to support mental well-being and resilience, improve coping mechanisms, and safeguard against 

pandemic-associated thoughts in Alberta residents [517]. The service was advertised on the 

Alberta Health Services and Text4Hope funders’ websites and was launched on March 23, 2020. 

Thousands of people have signed up for the service, and enrollment continues to increase to date. 

Text4Hope is a text-based mental health support program that involves daily, evidence-based, 

cognitive behavioral therapy–derived text messages. These messages were carefully designed to 

accompany a rapidly evolving health crisis and to be scalable, remotely deliverable, and accessible. 

They were also designed to be cost-effective for funding organizations and free to subscribers 

[798]. The Text4Hope program was developed based on lessons from the Text4Mood and 

Text4Support programs [94, 213]. Similar to the Text4Mood program, individual Text4Hope self-

subscribers receive daily text messages. However, while the Text4Mood messages were crafted to 

mainly address anxiety, depression, and general well-being among residents of Northern Alberta, 

the Text4Hope messages were crafted to predominantly address COVID-19–related stress, 

anxiety, and depression among all Albertans. In contrast to both Text4Mood and Text4Hope, 

Text4Support was specifically designed to provide support for the eight most commonly observed 

addiction and mental health concerns in the Edmonton Zone [213]. In this program, a mental health 

therapist or psychiatrist sorts clients into 1 of the 8 categories, and patients are enrolled by a 

coordinator inputting the patients’ mobile phone numbers into a web-based program. Text4Hope 

fills a service gap in Alberta, as social distancing measures may have resulted in high-risk 

individuals (from a health perspective) not being able to access addiction and mental health 

services during the early stage of the pandemic. Text4Hope also offers mental health support to 

those who might not feel comfortable with in-person contact. 

During similar crises, the effective and efficient mobilization of community resources was strongly 

encouraged to support and properly meet mental health needs and avoid future adverse mental 
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health consequences [689]. During pandemics, negative thoughts accompanied by growing 

uncertainties can pose a threat to personal health and mental well-being. The transmissibility of 

SARS-CoV-2 has been shown to exceed that of similar viruses (eg, MERS-CoV [Middle East 

respiratory syndrome coronavirus], H1N1, and SARS-CoV [severe acute respiratory syndrome 

coronavirus]) [786]. As such, strict policies and regulations were enforced to contain viral spread, 

including physical distancing, self-isolation, quarantine, travel restrictions, the closure of public 

schools, and disinfection protocols. However, these measures have likely contributed to mental 

strain and psychological distress during the COVID-19 pandemic [799, 800]. Other iterations of 

texting programs were developed to support patients with major depressive disorders [369] and 

alcohol use disorder [216, 217]. Individuals in these programs reported an improvement in 

depression scores and felt better supported in their attempts to quit drinking alcohol after receiving 

text messages [217, 782]. Supportive text messaging services can be tailored to meet the needs of 

diverse populations. For example, Text4baby and Quit4baby are two services that are provided to 

pregnant women in the United States [243, 245], while Text4Mood and Text4Support are mental 

health services that are provided to people in Canada [94, 213]. Ultimately, such services provide 

people with hopefulness and support and aim to close the psychological treatment gap in health 

care systems [94].  

To make the best use of resources and enhance the use of texting technology as part of routine 

practice in health care, it is essential to assess user satisfaction and better understand subscribers’ 

experiences. The assessment of user satisfaction is a quality method that affects client retention 

and clinical outcomes [389]. In the customer service industry, relative satisfaction and customer 

expectations are considered critical components for guaranteeing customer loyalty [801]. In health 

care systems, self-reported continuity of care strongly correlates with client satisfaction. A recent 

study has demonstrated that a 7.2% reduction in the frequency of reporting “at least good overall 

satisfaction” was associated with a 1% increase in hospital bed occupancy [389]. Generally, 

asynchronous web-based and text-based services have been accepted by an increasing number of 

individuals who perceive such services as supportive and promising [390]. Most of these programs 

have usually stated that more than 85% of text message recipients report high satisfaction, high 

convenience, easy use, and better control over life activities, while above 90% report increased 

life productivity after receiving text messages [335, 802]. Additionally, telephone services are 

frequently associated with having lower attrition rates than face-to-face services, which is likely 
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due to the accessibility provided by technology that removes geographical barriers. This is 

especially helpful to those who are tentative about seeking medical attention or require medications 

[404]. Agyapong and colleagues [94], who evaluated Text4Mood, found that 80% of participants 

agreed that asynchronous supportive text messages should be provided during follow-up care, and 

approximately 50% of participants agreed to the use of videoconferencing consultations. A number 

of variables may affect users’ satisfaction with texting services, such as sociodemographic 

characteristics, health status, and disease severity. Similarly, one's gender identity may be an 

important determinant of service acceptability and satisfaction. However, it should be noted that 

inconsistent findings have been reported for gender identity effects. Although females are highly 

accepting of surveys and have a high desire to respond to surveys that are delivered to them via a 

texting service [803], in a feasibility study, the high fidelity of a texting service program was also 

reported when the program was provided to a group of disadvantaged men at risk of substance or 

alcohol abuse [804]. In yet another study, authors found no difference between male and female 

university students in terms of their satisfaction with texting services for alcohol use intervention 

[782]. Additionally, the initial reports of our program revealed that a majority of our subscribers 

reported their gender as female (86.9%). This overrepresentation of females in text messaging 

services has necessitated investigations into user satisfaction and anticipated agreement to 

receiving technology-based medical services based on gender. Such investigations will allow 

targeted gender-based interventions to be developed in accordance with user preferences. 

This study occurred in Alberta, the Canadian Province where the Text4Hope program was 

launched. As of July 1, 2020, Alberta had a population of 4,421,876 people, with 68% of the 

population aged between 15 and 64 years. Alberta has consistently consisted of more males than 

females (101 males per 100 females), mainly due to the large proportion of working-age males 

migrating to the province [805]. In 2006, the racial and ethnic composition of Alberta was 80.3% 

White Canadians, 13.9% visible minority groups, and 5.8% Indigenous groups (3% First Nations, 

2.6% Metis, and 0.1% other Indigenous groups). Visible minority groups included the following: 

Chinese (3.7%), South Asian (3.2%), Filipino (1.6%), Black (1.4%), Southeast Asian (0.9%), Latin 

American (0.8%), Arab (0.8%), Korean (0.4%), West Asian (0.3%), and Japanese 0.3% [806]. In 

2016, more than half (54%) of Canadians aged 25-64 years had either college or university 

qualifications (an increase from the 48.3% in 2006) [807]. Alberta's gross domestic product at 
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basic prices was CAN $334.5 billion (US $265.2 billion) in 2019 (largely unchanged from 

Alberta’s gross domestic product in 2018) [808]. 

Objective 

The aim of this study was to evaluate subscribers’ overall satisfaction with Text4Hope; obtain 

feedback about subscribers’ experiences and the impact of the texting intervention; explore the 

perceptions of subscribers about their anticipated receptivity toward diverse, technology-based 

medical services that are offered as a part of their health care during major crises, emergencies, or 

pandemics (such as the COVID-19 pandemic); and examine any differences that are based on 

gender after subscribers received 6 weeks of daily supportive text messages. 

 

Hypotheses 

Based on previous Text4Mood research [94], our hypotheses were as follows: (1) the mean overall 

satisfaction level with Text4Hope would be at least 7.5 (75%) and (2) at least 75% of subscribers 

would express anticipated agreement with receiving diverse, technology-based medical services 

during crises or emergencies. Additionally, we believed that there would be a difference in the 

satisfaction measure based on the self-declared gender identity of the respondents. 

Methods 

Study Design 

This cross-sectional study assessed subscribers’ satisfaction and experiences with Text4Hope and 

their perceptions of technology-based support after they received 6 weeks of daily text messages. 

 

Data Collection 

The data collection methods were fully described in the study protocol [809]. In summary, 

subscribers joined the Text4Hope program [517] and received daily supportive text messages for 

3 months by texting the word “COVID19HOPE” to a short code number. The messages were in 

line with a cognitive behavioral framework that addressed the aspects of potential stresses, anxiety, 

and depression, and the content was written by mental health professionals. Text message delivery 

was unidirectional and not specifically tailored to the end users. The following are examples of the 

messages that were sent: When bad things happen that we can’t control, we often focus on the 
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things we can’t change. Focus on what you can control; what you can do to help yourself (or 

someone else) today. [Example 1] 

What lies behind you and what lies before you are tiny matters compared to what lies within you. 

Have faith in yourself and success can be yours. [Example 2] 

Set goals for today, even if they are small. Goals should be “SMART”: Specific, Measurable, 

Achievable, Realistic, and Timely. [Example 3] 

The messages were uploaded to a web-based platform, which delivered automated messages at 9 

AM. The first message welcomed subscribers to the service and invited them to voluntarily 

complete a web-based baseline survey, which was used to capture demographic and clinical 

information that primarily pertained to anxiety, stress, depression, and self-isolation. At 6 weeks 

postintervention, subscribers were invited (via a text message link) to complete a follow-up web-

based survey. The 6-week survey included standardized scales that were used for the Text4Hope 

baseline assessments [36, 439] as well as an adopted version of the Text4Mood user satisfaction 

survey  [94]. Each survey took 5-10 minutes to complete. No incentives were offered to 

respondents for completing the baseline or 6-week surveys. Consent was implied if participants 

clicked on the survey links and submitted their responses.  

 

Outcome Measures 

The primary outcome measure was subscribers’ overall satisfaction with the Text4Hope daily 

supportive text messages. Overall satisfaction at 6 weeks postintervention was based on an 11-

point Likert scale (0=very dissatisfied; 5=neither satisfied nor dissatisfied; 10=very satisfied). This 

overall satisfaction score allowed us to determine whether people liked texting-based services. If 

people are satisfied with the population-based services they receive, then the services are 

potentially feasible and can aid in future service planning during pandemics. The satisfaction scale 

has been used to compare service satisfaction across all addiction and mental health services in the 

Edmonton Zone. The reliability and validity of this scale has not been tested, although it has been 

in use for several years.  

Secondary outcomes included the perceived impacts of and subscribers’ feedback for the daily 

supportive text messages at 6 weeks postintervention as well as subscribers’ anticipated receptivity 

to diverse, technology-based medical services (eg, telephone, videoconferencing, and email for 

health care) during the COVID-19 pandemic. Gender differences in both primary and secondary 
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measures constituted the exploratory outcome measures. Participation in the program was 

voluntary, and the receipt of supportive text messages was not contingent on survey completion. 

Subscribers could opt out of Text4Hope at any time by texting the word “STOP” to a short code 

number. Six-week satisfaction data were collected between May 31 and July 12, 2020. Figure 

4.3.3.1 depicts a subscriber flowchart, which indicates the number of subscribers who completed 

the web-based surveys at each time point. The study protocol [809] was approved by the Research 

and Ethics Board of the University of Alberta (approval number: Pro00086163). 

Figure 4.3.3.1. Subscription flowchart 

 

 

Sample Size Considerations 

In total, 44,019 individuals were subscribed to Text4Hope on May 31, 2020. We estimated that a 

sample size of 1775 was needed to estimate the overall mean satisfaction rate (based on an 11-

point scale from 0 to 10) for the entire population with a 3% margin of error and 99% confidence. 

 

Analysis 

Data were analyzed using SPSS Statistics for Windows, version 26 (IBM Corporation) [418]. 

Demographic characteristics were summarized as raw numbers and percentages. We measured 

subscribers’ overall satisfaction on an 11-point Likert scale (0=very dissatisfied; 5=neither 
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satisfied nor dissatisfied; 10=very satisfied) and analyzed responses by using the related sample t 

test. We explored gender differences in satisfaction, which was measured on the same scale, by 

using one-way analysis of variance (ANOVA) tests. A Bonferroni-corrected, two-tailed criterion 

(α<.002) was used to determine statistical differences. Likert scale satisfaction responses to various 

aspects of Text4Hope and anticipated receptivity to technology-based interventions (web-based 

counseling, telephone counseling, text and email messaging, telephone consultations for physical 

and mental health, and video consultations for physical and mental health) were summarized as 

frequency counts of response categories and percentages. We compared gender differences in 

satisfaction and preferences for technology-based interventions by using the Fisher exact test with 

two-tailed, Bonferroni-corrected criteria for 23 variables (α<.002) to determine statistical 

differences. There was no imputation for missing data, and the results were based on completed 

survey responses. Between May 31 and July 12, 2020, 39,672 active Text4Hope subscribers were 

invited to complete the 6-week survey. Of these subscribers, 3611 completed the survey, yielding 

a response rate of 9.1%. Of the 2032 subscribers who had available demographic information from 

their baseline survey and were included in further analysis, 1788 (88%) were female, 219 (10.8%) 

were male, and 25 (1.2%) were other gender. Table 4.3.3.1 provides a descriptive analysis of the 

demographics of respondents.  

 

Table 4.3.3.1: Demographic and clinical characteristics of respondents at 6 weeks postintervention 

Variables 

 

Male (n=219),  

n (%) 

Female 

(n=1788),  

n (%) 

Other gender, 

(n=25), n (%) 

Overall 

(N=2032), n 

(%) 

Age (years) 

≤25 15 (7) 151 (8.6) 7 (28) 173 (8.6) 

26-40 53 (24.8) 490 (27.7) 12 (48) 555 (27.7) 

41-60 105 (49.1) 891 (50.5) 4 (16) 1000 (49.9) 

>60  41 (19.2) 234 (13.3) 2 (8) 277 (13.8) 

Ethnicity 

White 177 (81.2) 1492 (83.9) 19 (76) 1688 (83.5) 

Indigenous 6 (2.8) 54 (3) 0 (0) 60 (3) 

Asian 15 (6.9) 90 (5.1) 1 (4) 106 (5.2) 

Other  20 (9.2) 142 (8) 5 (20) 167 (8.3) 
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Education 

Less than a high school diploma 7 (4) 35 (2.3) 2 (8.7) 44 (2.6) 

High school diploma 14 (8) 102 (6.8) 1 (4.3) 117 (6.9) 

Postsecondary education 155 (88.1) 1349 (90.2) 19 (82.6) 1523 (89.9) 

Other education  0 (0) 9 (0.6) 1 (4.3) 10 (0.6) 

Employment status 

Employed 120 (69) 1059 (71.5) 12 (52.2) 1191 (70.9) 

Unemployed 26 (14.9) 177 (11.9) 3 (13) 206 (12.3) 

Retired 23 (13.2) 151 (10.2) 2 (8.7) 176 (10.5) 

Student 4 (2.3) 71 (4.8) 5 (21.7) 80 (4.8) 

Other 1 (0.6) 24 (1.6) 1 (4.3) 26 (1.5) 

Relationship status 

Married/cohabiting/partnered 112 (63.3) 987 (66) 11 (47.8) 1110 (65.5) 

Separated/divorced 14 (7.9) 154 (10.3) 1 (4.3) 169 (10) 

Widowed 3 (1.7) 37 (2.5) 1 (4.3) 41 (2.4) 

Single 46 (26) 303 (20.3) 9 (39.1) 358 (21.1) 

Other  2 (1.1) 14 (0.9) 1 (4.3) 17 (1) 

Housing status 

Own home 122 (69.7) 1037 (70.1) 12 (52.2) 1171 (69.8) 

Living with family 14 (8) 132 (8.9) 4 (17.4) 150 (8.9) 

Renting 38 (21.7) 300 (20.3) 5 (21.7) 343 (20.5) 

Other 1 (0.6) 10 (0.7) 2 (8.7) 13 (0.8) 

 

 

Results 

Demographic and Clinical Characteristics: 

Table 4.3.3.1 displays subscribers’ demographic characteristics based on different genders. The 

data indicated that most respondents were aged between 26 and 60 years (1555/2032, 77.6%); were 

White (1688/2032, 83.5%); were married, cohabiting, or partnered (1110/2032, 65.5%); reported 

the completion of postsecondary education (1523/2032, 89.9%); were employed (1191/2032, 

70.9%); and owned their own home (1171/2032, 69.8%). 
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Primary Outcome Measure 

Respondents were asked to rate their overall satisfaction with the daily supportive text messaging 

(Text4Hope) service on a scale of 0-10, in which 0 represented “very dissatisfied,” 5 represented 

“neither satisfied nor dissatisfied,” and 10 represented “very satisfied.” Respondents’ (n=2940) 

mean overall satisfaction score was 8.55 (SD 1.78), suggesting that overall, respondents’ 

satisfaction with the Text4Hope program was high. The ANOVA analysis, which was conducted 

using the Welch test (n=1716), demonstrated that females had significantly higher mean 

satisfaction scores than males (8.65 vs 8.11, respectively; mean difference=0.546; 95% CI 0.19 to 

0.91; P<.001) and non-significantly lower satisfaction scores than other gender respondents (mean 

difference=−0.938; 95% CI −0.37 to 2.25; P=0.15). 

 

Secondary Outcome Measures 

In Table 4.3.3.2, we show subscribers’ level of agreement regarding Text4Hope benefits. This 

table displays the perceived impact of Text4Hope messages after subscribers received daily text 

messages for 6 weeks.   

 

Table 4.3.3.2. Gender differences in the perceived impact of daily messages at 6 weeks 

postintervention. 
Perceived impact of daily 

messages from Text4Hope 

Male, n (%) 

  

Female, n 

(%) 

 

Other 

gender, n 

(%) 

Pvaluea 

 

Total, n (%) 

 

Helped subscribers cope with stress related to the COVID-19 pandemic 

  Agree 144 (75.8)  1177 (77.4) 13 (61.9) .05 1334 (77.1) 

 Neutral  33 (17.4) 284 (18.7) 5 (23.8) N/Ab 322 (18.6) 

 Disagree  13 (6.8) 59 (3.9) 3 (14.3) N/A 75 (4.3) 

Helped subscribers cope with anxiety related to the COVID-19 pandemic 

 Agree  133 (70.4) 1162 (76.5) 14 (66.7) .05 1309 (75.8) 

 Neutral  44 (23.3) 297 (19.6) 4 (19) N/A 345 (20) 

 Disagree 12 (6.3) 59 (3.9) 3 (14.3) N/A 74 (4.3) 

Helped subscribers cope with depression related to the COVID-19 pandemic 

 Agree  103 (54.5) 856 (56.4) 9 (42.9) .04 968 (56.1) 

 Neutral  63 (33.3) 561 (37) 9 (42.9) N/A 633 (36.7) 
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 Disagree  23 (12.2) 100 (6.6) 3 (14.3) N/A 126 (7.3) 

Helped subscribers cope with loneliness related to the COVID-19 pandemic 

 Agree  71 (37.4) 757 (49.9) 9 (42.9) .01 837 (48.5) 

 Neutral  85 (44.7) 592 (39.1) 9 (42.9) N/A 686 (39.7) 

 Disagree  34 (17.9) 167 (11) 3 (14.3) N/A 204 (11.8) 

Made subscribers feel connected to a support system during the COVID-19 pandemic 

 Agree  144 (75.8)  1242 (81.8) 14 (66.7) .05 1400 (81) 

 Neutral  33 (17.4)  211 (13.9) 4 (19) N/A 248 (14.3) 

 Disagree 13 (6.8) 65 (4.3) 3 (14.3) N/A 81 (4.7) 

Made subscribers feel hopeful about managing issues related to the COVID-19 pandemic 

 Agree  134 (70.5) 1133 (74.7) 12 (57.1) .09 1279 (74) 

 Neutral  46 (24.2) 324 (21.4) 6 (28.6) N/A 376 (21.8) 

 Disagree  10 (5.3) 60 (4) 3 (14.3) N/A 73 (4.2) 

Improved subscribers’ overall mental well-being 

 Agree  136 (71.6)  1159 (76.2) 13 (61.9) .06 1308 (75.6) 

 Neutral  38 (20)  289 (19) 5 (23.8) N/A 332 (19.2) 

 Disagree  16 (8.4)  72 (4.7) 3 (14.3) N/A 91 (5.3) 

Enhanced subscribers’ quality of life 

 Agree  104 (55) 941 (62.5) 12 (60) .11 1057 (61.7) 

 Neutral  68 (36) 474 (31.5) 5 (25) N/A 547 (31.9) 

 Disagree  17 (9) 90 (6) 3 (15) N/A 110 (6.4) 

aBonferroni-corrected, two-tailed criteria for significance (α<.002).  
bN/A: not applicable. 

 

The results in Table 4.3.3.2 indicate that about three-quarters of respondents agreed that the daily 

text messages helped them cope with stress (1334/1731, 77.1%) and anxiety (1309/1728, 75.8%) 

as well as manage COVID-19–related issues (1279/1728, 74%), while about half of the 

respondents agreed that the messages helped them cope with depression (968/1727, 56.1%) and 

loneliness (837/1727, 48.5%). About 80% of respondents agreed that they felt connected to a 

support system due to receiving the daily messages (1400/1729, 81%), a little over 70% of 

respondents agreed that the daily messages helped to improve their mental well-being (1308/1731, 

75.6%), and about 60% of respondents agreed that the daily messages helped to enhance their 

quality of life (1057/1714, 61.7%). Overall, compared to males and respondents of other gender 
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identities, a higher proportion of females agreed with all Text4Hope benefits; however, there were 

no statistically significant gender differences in the levels of agreement expressed for all areas 

assessed. 

Table 4.3.3.3 describes subscribers’ opinions about Text4Hope messages after they received 6 

weeks of daily text messages. The data indicated that about three-quarters of respondents always 

found the Text4Hope text messages to be positive (1336/1732, 77.1%), affirmative (1231/1727, 

71.3%), and succinct (1254/1722, 72.8%). More than 80% of respondents (1505/1753, 87.4%) 

indicated that the messages were always or often relevant. Again, compared to males and 

respondents of other gender identities, a higher proportion of females reported that they found the 

messages to be always positive, affirmative, succinct, and relevant (P<.001 for each posthoc 

comparison using z-scores). 

Most respondents (1531/1716, 89.2%) indicated that they always read the text messages, and about 

20% of respondents indicated that they always or often returned to read the text messages 

(401/1716, 23.4%). Neither factor indicated gender differences upon analysis. Table 4.3.3.3 data 

shows that slightly more than 70% respondents (1270/1666, 76.2%) indicated that they read and 

reflected on the text messages, while about 10% of respondents indicated that they took positive 

or beneficial actions after reading the text messages (201/1666, 12.1%). Although not statistically 

significant (P=.003), compared to males and respondents of other gender identities, a higher 

proportion of females indicated that they read the text messages, reflected on the messages, and 

took positive or beneficial actions after reading the messages. No subscribers indicated that they 

read the messages and took a negative action.  

 

Table 4.3.3.3. Gender differences in the feedback about Text4Hope messages at 6 weeks 

postintervention. 
Feedback Male, n 

(%) 

Female, n 

(%) 

 

Other 

gender, n 

(%) 

Pvaluea 

 

Total, n (%) 

 

Text4Hope text messages were positive 

 Always  131 (68.9) 1193 (78.4) 12 (57.1) <.001 1336 (77.1) 

 Often  55 (28.9) 291 (19.1) 6 (28.6) N/Ab 352 (20.3) 

 Sometimes  3 (1.6) 35 (2.3) 2 (9.5) N/A 40 (2.3) 
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 Rarely  1 (0.5) 2 (0.1) 1 (4.8) N/A 4 (0.2) 

 Never  0 (0) 0 (0) 0 (0) N/A 0 (0) 

Text4Hope text messages were affirmative 

 Always  118 (62.8) 1104 (72.7) 9 (42.9) <.001 1231 (71.3) 

 Often  57 (30.3) 347 (22.9) 10 (47.6) N/A 414 (24) 

 Sometimes  11 (5.9) 58 (3.8) 1 (4.8) N/A 70 (4.1) 

 Rarely  1 (0.5) 8 (0.5) 0 (0) N/A 9 (0.5) 

 Never  1 (0.5) 1 (0.1) 1 (4.8) N/A 3 (0.2) 

Text4Hope text messages were succinct 

 Always  128 (67.7) 1114 (73.7) 12 (57.1) .09 1254 (72.8) 

 Often  49 (25.9) 300 (19.8) 5 (23.8) N/A 354 (20.6) 

 Sometimes  12 (6.3) 92 (6.1) 4 (19) N/A 108 (6.3) 

 Rarely  0 (0) 6 (0.4) 0 (0) N/A 6 (0.3) 

 Never  0 (0) 0 (0) 0 (0) N/A 0 (0) 

Text4Hope text messages were relevant 

 Always  95 (50.5) 945 (62.4) 12 (57.1) <.001 1052 (61.1) 

 Often  64 (34) 386 (25.5) 3 (14.3) N/A 453 (26.3) 

 Sometimes  20 (10.6) 163 (10.8) 3 (14.3) N/A 186 (10.8) 

 Rarely  7 (3.7) 19 (1.3) 2 (9.5) N/A 28 (1.6) 

 Never  2 (1.1) 1 (0.1) 1 (4.8) N/A 4 (0.2) 

Subscribers’ frequency of reading messages 

 Always  161 (84.7) 1351 (89.8) 19 (90.5) .61 1531 (89.2) 

 Often  23 (12.1) 125 (8.3) 2 (9.5) N/A 150 (8.7) 

 Sometimes  5 (2.6) 25 (1.7) 0 (0) N/A 30 (1.7) 

 Rarely  1 (0.5) 2 (0.1) 0 (0) N/A 3 (0.2) 

 Never  0 (0) 2 (0.1) 0 (0) N/A 2 (0.1) 

Subscribers’ frequency of returning to messages 

 Always  7 (3.7) 73 (4.9) 0 (0) .47 80 (4.7) 

 Often  33 (17.4) 287 (19.1) 1 (4.8) N/A 321 (18.7) 

 Sometimes  76 (40) 635 (42.2) 13 (61.9) N/A 724 (42.2) 

 Rarely  46 (24.2) 327 (21.7) 4 (19) N/A 377 (22) 

 Never  28 (14.7) 183 (12.2) 3 (14.3) N/A 214 (12.5) 

Actions taken by subscribers after reading text messages 
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Read text and took a positive or 

beneficial action 

14 (7.7) 186 (12.7) 1 (5) .003 201 (12.1) 

Read text and reflected on the 

messages 

138 (75.4) 1119 (76.5) 13 (65) N/A 1270 (76.2) 

Read the text and took no action  25 (13.7) 138 (9.4) 6 (30) N/A 169 (10.1) 

Read text and took a negative or 

harmful action 

0 (0) 0 (0) 0 (0) N/A 0 (0) 

Did not read the text 2 (1.1) 2 (0.1) 0 (0) N/A 4 (0.2) 

Other 4 (2.2) 18 (1.2) 0 (0) N/A 22 (1.3) 

aBonferroni-corrected, two-tailed criteria for significance (α<.002).  
bN/A: not applicable. 

 

We explored subscribers’ anticipated receptivity to welcoming diverse, technology-based services 

as part of their health care during crisis or emergency situations, such as the COVID-19 pandemic. 

The results displayed in Table 4.3.3.4 suggest that at least 80% of respondents agreed with 

receiving web-based counseling (1390/1674, 83%), telephone counseling (1346/1672, 80.5%), and 

text messages (1465/1669, 87.8%) as part of their health care during any crisis or emergency 

situation, such as the COVID-19 pandemic. There were no gender differences in respondents’ 

preferences for welcoming web-based counseling, telephone counseling, and text messaging as 

part of their health care during any crisis or emergency situation. Similarly, about 70% of 

respondents agreed with receiving consultations via video and telephone for both physical (video: 

1190/1674, 71.1%; telephone: 1193/1665, 71.7%) and mental (video: 1244/1674, 74.3%; 

telephone: 1245/1669, 74.6%) health care during any crisis or emergency situation, such as the 

COVID-19 pandemic. There were no gender-based differences in expressed preferences. Finally, 

about 60% of respondents agreed with receiving email messages as part of their health care during 

a crisis or emergency situation, such as the COVID-19 pandemic (1084/1669, 64.9%). Compared 

to female and male respondents, a higher proportion of other gender respondents agreed with 

receiving email messages as part of their health care during a crisis or emergency situation. 

 

Table 4.3.3.4. Anticipated receptivity of subscribers to receiving diverse, technology-based 

services as part of their health care during crisis or emergency situations, such as the COVID-19 

pandemic. 
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Subscribers’ anticipated 

receptivity to services 

Male, n (%) Female, n (%) Other gender, 

n (%) 
Pvaluea 

Total, n (%) 

Subscribers would welcome web-based counseling for stress, anxiety, and depression 

    Agree 152 (80.9) 1220 (83.3) 18 (85.7) .55 1390 (83) 

 Neutral  26 (13.8) 198 (13.5) 3 (14.3) N/Ab 227 (13.6) 

 Disagree  10 (5.3) 47 (3.2) 0 (0) N/A 57 (3.4) 

Subscribers would welcome telephone counseling for stress, anxiety, and depression 

 Agree  151 (80.3) 1176 (80.4) 19 (90.5) .80 1346 (80.5) 

 Neutral  29 (15.4) 229 (15.7) 2 (9.5) N/A 260 (15.6) 

 Disagree  8 (4.3) 58 (4) 0 (0) N/A 66 (3.9) 

Subscribers would welcome text messaging for stress, anxiety, and depression 

 Agree  159 (84.6) 1288 (88.2) 18 (85.7) .12 1465 (87.8) 

 Neutral  19 (10.1) 132 (9) 1 (4.8) N/A 152 (9.1) 

 Disagree  10 (5.3) 40 (2.7) 2 (9.5) N/A 52 (3.1) 

Subscribers would welcome email messaging for stress, anxiety, and depression 

 Agree  106 (56.7) 962 (65.8) 16 (76.2) .01 1084 (64.9) 

 Neutral  45 (24.1) 345 (23.6) 4 (19) N/A 394 (23.6) 

 Disagree  36 (19.3) 154 (10.5) 1 (4.8) N/A 191 (11.4) 

Subscribers would welcome mental health video consultations 

 Agree  132 (70.2) 1094 (74.7) 18 (85.7) .29 1244 (74.3) 

 Neutral  42 (22.3) 284 (19.4) 1 (4.8) N/A 327 (19.5) 

 Disagree  14 (7.4) 87 (5.9) 2 (9.5) N/A 103 (6.2) 

Subscribers would welcome physical health video consultations 

 Agree  119 (63.3) 1055 (72) 16 (76.2) .12 1190 (71.1) 

 Neutral  50 (26.6)  279 (19) 4 (19) N/A 333 (19.9) 

 Disagree  19 (10.1) 131 (8.9) 1 (4.8) N/A 151 (9) 

Subscribers would welcome mental health telephone consultations 

 Agree  126 (67.4) 1102 (75.4) 17 (81) .19 1245 (74.6) 

 Neutral  44 (23.5)  259 (17.7) 3 (14.3) N/A 306 (18.3) 

 Disagree  17 (9.1) 100 (6.8) 1 (4.8) N/A 118 (7.1) 

Subscribers would welcome physical health telephone consultations 

 Agree  124 (66.3) 1052 (72.2) 17 (81) .30 1193 (71.7) 

 Neutral  44 (23.5) 258 (17.7) 3 (14.3) N/A 305 (18.3) 
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aBonferroni-corrected, two-tailed criteria for significance (α<.002). 0 
bN/A: not applicable. 

 

Discussion 

This study provided results regarding subscribers’ satisfaction with Text4Hope after they received 

the texting intervention for 6 weeks. Our results revealed considerable satisfaction with 

Text4Hope. The total number of subscribers who completed the baseline and 6-week surveys was 

2032, and a majority of subscribers were female (1788/2032, 88%). The mean age of study 

participants was 44.58 years. Overall service satisfaction was high, and more than 70% of 

subscribers agreed that Text4Hope helped them cope with stress (1334/1731, 77.1%) and anxiety 

(1309/1728, 75.8%), feel connected to a support system (1400/1729, 81%), manage COVID-19–

related issues (1279/1728, 74%), and improve mental well-being (1308/1731, 75.6%). Similarly, 

subscribers agreed that the text messages were positive, affirmative, and succinct. Text messages 

were always or often read by 97.9% (1681/1716) of respondents, and more than 20% (401/1716, 

23.4%) always or often returned to messages. Most subscribers (1471/1666, 88.3%) read the 

messages and either reflected upon them or took a positive action. Subscribers welcomed almost 

all technology-based services as part of their health care during crisis or emergency situations. 

Text4Hope was perceived to be effective by more female subscribers than male or other gender 

subscribers. The withdrawal rate for Text4Hope was approximately 10% at 6 weeks 

postintervention. Untailored and unilateral texting services often have high withdrawal rates that 

range from 0% to 57% [782, 783]. Additionally, prior studies have reported that withdrawal rates 

may be higher for people who receive interventions via SMS text messages compared to those for 

people who receive the same intervention via email [782]. In a review of 93 mental health apps 

that target anxiety, depression, or emotional well-being, the median 15-day and 30-day app 

retention rates were only 3.9% (IQR 10.3%) and 3.3% (IQR 6.2%), respectively [797]. It is 

possible that our Text4Hope program achieved a higher retention rate compared to those of other 

mental health apps because it is unidirectional and requires no additional effort or action on the 

part of the subscriber following enrollment. It is also possible that the message content, which was 

crafted by mental health professionals; the high anxiety, stress, and depression levels that the 

population has experienced due to the COVID-19 pandemic; and the reduced availability of face-

to-face services contributed to the high Text4Hope retention rate. 

 Disagree  19 (10.2) 147 (10.1) 1 (4.8) N/A 167 (10) 
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Female respondents comprised the majority of the sample in our study (1788/2032, 88%). In other 

texting-based services, females were also highly represented (>80% of participants) [94]. There 

were obvious gender differences in subscriber satisfaction rates for Text4Hope. Another study, in 

which 240 university students received a fully automated, multiple-session alcohol intervention, 

reported that the majority of students were satisfied with the content and length of the texts; no 

gender-based differences in responses were reported [782]. 

Subscribers’ overall satisfaction with our provided service (8.55) was high. This is in line with the 

95% satisfaction rate of the Text4Mood program reported by Agyapong et al [94]. Similar findings 

were reported in a review of text message use among a population with mental health concerns 

[791]. Bendsten and Bendsten [782] previously reported on participant satisfaction (range 57.9%-

84.6%) in relation to the frequency, content, and length of messages. Our study results indicated 

that females were generally more satisfied with the overall program than males. Generally, the 

relationship between user satisfaction with health services and self-reported gender seems 

inconclusive. In a systematic review of 39 studies, the majority of the studies (66.7%) showed that 

there was no significant relationship between the two factors, and the rest were nearly equally 

divided in terms of favoring either males or females [810]. Self-reported levels of the ability to 

cope with psychiatric burdens was mostly lower in Text4Hope respondents than in respondents 

from the Text4Mood study by Agyapong et al [94]. This was true for respondents with depression 

(56.1% vs 76.7%) and those who experienced loneliness (48.5% vs 57%). However, our results on 

participants’ ability to cope with stress symptoms were consistent with those of Agyapong et al 

[94] (77.1% vs 77.2%). These differences could be attributed to the unprecedented COVID-19 

pandemic, associated distress, and the strict pandemic-related restrictions (eg, self-isolation and 

quarantine). These restrictions may be perceived as limitations of personal freedom and activity 

and may contribute to feelings of loneliness. Similarly, while the perceived improvement in 

quality-of-life scores was positive for more than half of our respondents (1057/1714, 61.7%), it 

was about 14% lower than that of the Agyapong et al study [94]. This may reflect the potentially 

high negative and multifocal impacts of the COVID-19 pandemic on people’s perceived quality 

of life. In addition, females reported high satisfaction with the Text4Hope program’s ability to 

help them cope with loneliness and depression. This may be in line with the view that depressive 

symptoms are more frequently experienced by females [811] than males and the fact that people 

are usually more willing to participate in research that is related to a condition or disease that they 
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have experienced [812]. Text4Hope therefore seems to be a useful support service that helps to 

ameliorate distressing symptoms in this differentially affected group. 

More than 70% of the people in our study reported that the Text4Hope messages were always 

positive (1336/1732, 77.1%), affirmative (1231/1727, 71.3%), and succinct (1254/1722, 72.8%). 

About 60% of respondents reported that the messages were always relevant (1052/1753, 61.1%). 

These results typically came from females, who are usually satisfied with texting services and 

actively interact with such text messages  [390]. Our satisfaction rates were higher than the rates 

reported by Agyapong et al [94], which ranged from 45.1% to 60%. Similarly, the feeling of being 

connected to the health care system received higher positive response rates than those in the 

Agyapong et al study [94] (81% vs 75.2%, respectively). This result may reflect Alberta residents’ 

true need to connect with a health care system during the absence of the regular, conventional care 

that was provided before the COVID-19 pandemic, given that all of our subscribers were actively 

seeking help through the texting program. 

The number of Text4Hope respondents who reported that they always or often read the text 

messages was similar to that of the 2016 Agyapong et al study [94] and higher than that of the 

2013 Agyapong et al study [299] (84%). Additionally, more than half our subscribers (1125/1716, 

65.6%) reported that they always, often, or sometimes returned to the text messages. This is fairly 

comparable to the Agyapong et al study [94], wherein 33% of respondents reported that they 

returned to text messages more than once, with no gender differences observed. This is also 

consistent with the Bendsten & Bendsten study, which reported no differences based on gender in 

students’ satisfaction with a texting service for alcohol use disorder [14]. Consistent with the 

observations in the study by Agyapong et al [94], the majority of our respondents (1471/1666, 

88.3%) reported that they reflected on text messages or took positive actions after reading the text 

messages, and we believe this could be attributed to the reported positive impact of the program 

on respondents. 

With regard to subscribers’ anticipated agreement with the provision of diverse, technology-based 

medical services, our respondents generally praised the use of these services during the COVID-

19 pandemic and other similar crises. Compared to the other proposed technology-based medical 

services, our results showed that text messaging was the most highly accepted intervention, with 

an overall agreement rate of 87.8% (1465/1669). This could be explained by the simple nature of 
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such programs, which is important to the end users who usually own cell phones, and by the short 

and easy-to-read nature of the daily text messages. 

Our study reported slightly lower levels of acceptance for video consultation services for both 

mental and physical health compared to those for web-based counseling services. This may be 

attributed to the lack of required physical interaction in video consultation services, as the one-

way nature of web-based counseling services is usually more accepted and welcomed by users 

[813]. However, when therapeutic interaction is required, users may prefer face-to-face services, 

especially in times of global crises, due to privacy concerns related to therapy in the context of 

web communication [814]. Additionally, the physical presence of a therapist could play a 

therapeutic role and promote more interaction, subsequently improving resilience and overall 

psychological outcomes, especially on a long-term basis  [299]. 

This study has several limitations. For instance, there was a low response rate (9.1%) among the 

6-week subscribers, which may have been due to the incentive-free and optional nature of the 

survey. Thus, the reported levels of satisfaction may have been skewed if there was a systematic 

difference in the measured features between responders and non-responders. 

Notwithstanding the low response rate, our sample size exceeded the 1775 respondents needed to 

estimate satisfaction rates for the entire subscriber population with a 3% margin of error and 99% 

confidence. Consequently, our study was sufficiently powered to provide satisfaction rate 

estimates for the entire population of Text4Hope subscribers. Furthermore, Text4Hope has 

achieved a higher retention rate than those of other mental health apps that target anxiety, 

depression, or emotional well-being [797, 801]. This high retention rate potentially reflects 

Text4Hope user satisfaction, which may not be captured through surveys for which completion 

may be considered time-consuming by some subscribers. 

It is also possible that we achieved high satisfaction because people who like technology may have 

been drawn to the Text4Hope program. Additionally, there is potential for social desirability bias, 

which may have resulted in respondents reporting higher satisfaction and better perceived benefits 

from receiving text messages. However, this is unlikely due to the anonymous nature of the survey. 

There are several other possible limitations. It is possible that our finding that texting was the most 

accepted mode of delivery for technology-based health services was biased, as those who liked 

text messaging were likely to sign up for Text4Hope and therefore participate in the survey. It 

would have been ideal to include a control group for the comparison of Text4Hope subscribers’ 
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and nonsubscribers’ anticipated receptivity to technology based medical services. Additionally, 

although there was a statistically significant gender difference in overall satisfaction between 

males and females (P<.001), the magnitude of the difference was very small and unlikely to be 

practically meaningful, especially given the imbalance of gender identity subsample sizes. 

Similarly, our study population was skewed toward females, which is not representative of the 

population in Alberta or Canada. Finally, respondents’ feedback regarding their ability to cope 

with psychiatric conditions was self-assessed and was not corroborated by clinical assessments. 

In conclusion, our results indicate that texting-based programs are acceptable to end users, as high 

overall satisfaction was reported by subscribers of all gender identities. However, female 

subscribers reported significantly higher satisfaction scores than male subscribers. Our 

respondents affirmed the high quality of the text messages by consistently reading and rereading 

the text messages and providing positive feedback regarding the messages’ supportive nature. 

Text-based mental health support services can be easily deployed during pandemics to support at-

risk populations and alleviate the negative mental health impacts that have been well-documented 

during uncertain times. Based on Text4Hope subscriber feedback, messages from text-based 

support interventions that have a 160-character limit, are written by health professionals, and are 

delivered daily can result in high levels of acceptance and satisfaction upon implementation. 
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4.3.4 Text4Hope: Receiving Daily Supportive Text Messages for 3 Months During the 

COVID-19 Pandemic Reduces Stress, Anxiety, and Depression 

 

Agyapong, V. I. O., Hrabok, M., Shalaby, R., Vuong, W., Noble, J. M., Gusnowski, A., . . . 

Greenshaw, A. J. (2021). Text4Hope: Receiving Daily Supportive Text Messages for 3 Months 

During the COVID-19 Pandemic Reduces Stress, Anxiety, and Depression. Disaster Med Public 

Health Prep, 1-5. doi:10.1017/dmp.2021.27.  

Available at https://www.ncbi.nlm.nih.gov/pubmed/33551009  
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Abstract 

Background: This study reports on the changes in stress, anxiety, and depressive symptoms of 

subscribers after 3 months using Text4Hope, a supportive text messaging program designed to 

provide support during the pandemic. 

Methods: Standardized self-report measures were used to evaluate perceived stress (measured 

with the Perceived Stress Scale-10 [PSS-10]), anxiety (measured with the General Anxiety 

Disorder Scale 7 [GAD-7]), and depressive symptoms (measured with the Patient Health 

Questionnaire [PHQ-9]), at baseline and 3rd month (n = 373). 

Results: After 3 months of using Text4Hope, subscribers’ self-reports revealed significant (p< 

0.001) mean score reductions compared with baseline on: the GAD-7 by 22.7%, PHQ-9 by 10.3%, 

and PSS-10 scores by 5.7%. Reductions in inferred prevalence rates for moderate to high 

symptoms were also observed, with anxiety demonstrating the largest reduction (15.7%). 

Conclusions: Observed Text4Hope-related reductions in psychological distress during COVID-

19 indicate that Text4Hope is an effective, convenient, and accessible means of implementing a 

population-level psychological intervention. 
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Introduction 

Coronavirus disease 2019 (COVID-19), an acute respiratory disease, was first reported in 

December 2019 in Wuhan, China. The virus has spread internationally and, through late 2020, 

continues to have unprecedented impact on our health and ways of life. The closing of schools and 

businesses, extremely high unemployment rates, and the effect of quarantine are additional 

stressors due to public health measures in place to limit spread of COVID-19. There are significant 

psychological effects of the pandemic [278, 468] that affect the general population and may be 

more pronounced in certain groups (e.g. female, socially stressed, frontline worker, pre-existing 

psychological disorder; see Lai et al [281]). Provision of support for these challenges are 

complicated by the high number of people requiring support and the need to maintain physical 

distancing. 

Mobile health technology offers a unique and innovative solution in this context. Specifically, this 

tool offers a convenient, cost-effective, and accessible means for implementing population-level 

interventions. Smartphone ownership is prevalent in Canada, text-messaging is free to end-users, 

does not require technical skill for use, and does not require expensive data plans. Text messages 

are also cost-effective to providers, costing cents per message to deliver [94]. Use of supportive 

text messages has shown positive outcomes in randomized controlled trials, including reduction 

of depressive symptoms [217], increased abstinence duration in alcohol use disorder [217], and 

high user satisfaction evinced by previous research [299]. 

This study describes effects of implementation of the Text4Hope program [406], a low-cost, 

evidence-based, supportive text messaging service free to all Canadians who wish to subscribe 

during the early phase of the COVID-19 pandemic. Baseline data collected at the start of 

messaging indicated that the majority of subscribers endorsed elevated levels of stress and 

depressive and anxiety symptoms [36]. The primary aim of the study was to assess whether the 

Text4Hope program would reduce stress, anxiety, and depressive symptoms at the third-month 

follow-up. A randomized controlled trial of daily supportive text messaging resulted in close to a 

25% additional improvement in Becks Depression Inventory scale-measured mood at the third-

month follow-up assessment in the intervention group compared with the control group 

[217]. Based on this, the study hypothesis was that the Text4Hope intervention would result in 

≥25% reduction in mean scores and prevalence rates in all 3 factors: the Perceived Stress Scale-
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10 (PSS-10), General Anxiety Disorder Scale 7 (GAD-7), and Patient Health Questionnaire (PHQ-

9) scales at 3rd month versus baseline. This study is part of a larger project [809], with additional 

results forthcoming. A literature search on major scientific data bases, including MEDLINE, 

Scopus, Embase, Web of Science, Google Scholar, Chemical Abstracts, and PsychINFO, suggests 

that this is the first study to report 3rd-month outcomes for a supportive text message program 

which seeks to address stress, anxiety, and depression at the population level during a pandemic. 

 

Methods 

Complete methods details, including sample size estimations and citations for standardized scales 

are provided in the published protocol [253, 809]. In summary, this cross-sectional study was 

approved by the Research and Ethics Board of the University of Alberta (Pro00086163). 

Participation was voluntary; individuals self-subscribed to receive daily supportive text messages 

for 3rd month by texting the word “COVID19HOPE” once to a specified number. This program 

was launched through an announcement by Alberta’s Chief Medical Officer of Health on behalf 

of Alberta Health Services and the Government of Alberta on March 23, 2020. The announcement 

was widely broadcast across many electronic and print media networks in Alberta to inform 

Albertans about the program [790]. Albertans were further made aware of the program by means 

of websites dedicated to the service (https://www.albertahealthservices.ca/topics/Page17019.aspx 

and https://mentalhealthfoundation.ca/text4hope/ ), electronic media, social media feeds, posters 

at addiction and mental health clinics, emergency departments and wards, and through word of 

mouth. The messages were aligned with a cognitive behavioral framework, with content written 

by mental health professionals and co-authors (V.I.O.A. who is a psychiatrist and M.H. who is a 

Clinical Psychologist). Most of the messages were adopted or modified from messages used in 2 

randomized controlled trials in Alberta [216, 369], and also the Text4Mood program, which 

reported positive effects on the mental wellbeing of Albertans and achieved high satisfaction rates  

[94]. The messages were delivered to subscriber cell phones daily at 9 am Mountain Time. Each 

subscriber received the Text4Hope daily messages for 3 months, with the option to subscribe for 

an extended 6-mo Text4Mood program on completion of the Text4Hope program. Examples of 

the Text4Hope text messages include: 

https://www.albertahealthservices.ca/topics/Page17019.aspx
https://mentalhealthfoundation.ca/text4hope/
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• Put yourself on a media diet. It is important to stay informed, but only check the news and 

social media intermittently, rather than continuously. 

• Take a moment to notice how you feel right now. Do not judge your emotions or try to 

change them. Just observe them and see your stress levels reduce. 

• Make yourself a “coping kit.” Include healthy things that help you feel better like music, 

inspirational messages, or a friend’s number. 

Subscribers were sent a link to the online survey by means of the first text messages they received 

the same day after subscribing to the program and invited to complete a baseline survey that 

assessed their mental wellbeing using validated scales for stress, anxiety, and depression. Follow-

up surveys were sent by means of text messages to all subscribers’ 6th week and 3rd month after 

they started receiving daily supportive text messages. Consent was implied if subscribers accessed, 

completed, and submitted their responses to the online survey. No personally identifiable 

information apart from subscriber phone numbers was collected, and phone numbers were only 

used to link the baseline data with the 6th week and 3rd month data for individual subscribers to 

facilitate measurement of change in the psychometric scales. Data were collected using the Survey 

Select tool, and extracted data were stored without the identifying phone numbers on a password 

protected computer. Primary outcome measures at 3rd month were the mean difference in scores 

on the PSS-10 [302], GAD-7 scale [301], and the PHQ-9, respectively [303]. 

With a prediction that daily supportive text messages would result in a 25% reduction in mean 

PSS-10, GAD-7, and PHQ-9 scores at 3rd month from baseline, a population variance of 5.0 for 

each scale mean score, a 1-sided significance level α = 0.05, and an acceptable difference between 

sample mean and population mean score for each scale of zero (μ-μ0 = 0), the estimate was that a 

sample size of 686 would be sufficient to detect mean differences between the baseline and 3rd 

month PSS-10, GAD-7, and PHQ-9 scores with a power of 80% (β = 0.2). Data analysis was 

undertaken using IBM Statistical Package for Social Sciences (SPSS) Statistics for Windows, 

version 26. Paired t-tests were used to assess differences between the mean PSS-10, GAD-7, and 

PHQ-9 scale scores at baseline and 3rd month for subscribers who completed the instruments at 

both time points. In addition, Chi-Square test was used to compare prevalence rates for perceived 

stress, likely GAD, and likely MDD at baseline and 3rd month. Moderate or high perceived stress, 

likely GAD, and likely MDD were assessed using cut-off scores of PSS-10 ≥ 14, GAD-7 ≥ 10, 
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and PHQ-9 ≥ 10, respectively [809]. There was no imputation for missing data and totals reported 

represent total responses recorded for each variable. 

Figure 4.3.4.1 is the study flow chart for individuals who subscribed to Text4Hope between March 

24, 2020, and May 4, 2020. 

 

Figure 4.3.4.1: Subscriber flowchart. 

 

 

 

Results 

The majority of the 1079 subscribers who responded to the 3rd month surveys were female (n = 

953; 89.1%), 26 to 60 years of age (n = 824; 78.3%), Caucasian (n = 883; 83.4%), homeowners 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7985636_S1935789321000276_fig1.jpg
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(n = 638; 71.8%), had postsecondary education (n = 825; 92.1%), and were employed (n = 631; 

70.3%). 

Table 4.3.4.1 presents changes in primary outcome measures after 3rd month compared with 

baseline. The data indicate that mean scores on each of the PSS-10, PHQ-9, and GAD-7 scales 

were significantly lower at 3rd month compared with mean scores at baseline, suggesting 

improvement in stress, depression, and anxiety symptoms. The largest reduction in mean scores at 

3rd month compared with baseline scores was on GAD-7 (-22.7%) followed by PHQ-9 (-10.3%) 

and then PSS-10 (-5.7%). The data of Table 4.3.4.1 indicate statistically significant reductions in 

the inferred prevalence rates for moderate/high stress, depressive symptoms, and anxiety 

symptoms comparing baseline and 3rd month assessments. Anxiety was associated with the largest 

inferred prevalence rate reduction (15.7%). 

 

Table 4.3.4.1: Comparison of the baseline and third month mean scores on the PSS-10, PHQ-9, 

and GAD-7 and the prevalence rates of moderate or high stress, likely MDD, and likely GAD*+ 

Measu

re 

N Baseline 

Scores 

Third-month 

Scores 

Mean 

Difference 

(SD) 

95% 

Confide

nce 

Interval 

df t-value P−val

ue 

Mean 

(SD) 

Mean (SD) 

PSS-

10 

33

5 

20.21(7.

23) 

19.07(7.74) 1.149 (6.317) 

−5.7% from 

baseline 

0.47-

1.83 

334 3.33 <0.00

1 

PHQ-9 30

2 

9.32(6.2

3) 

8.36 (6.62) 0.96 (5.28) 

−10.3% from 

baseline 

0.36-

1.56 

301 3.16 0.002 

GAD-

7 

29

2 

9.07(6.0

2) 

7.01(5.84) 2.06 (4.92) 

−22.7% from 

baseline 

1.49-

2.62 

292 7.16 <0.00

1 
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Variables Baseline Moderate 

or High Stress 

prevalence 

Third-

Month 

Moderat

e or 

High 

Stress 

prevalen

ce 

Baseline 

Likely 

MDD 

prevalen

ce 

Third-Month 

Likely MDD 

prevalence 

Baseline 

Likely 

GAD 

prevalenc

e 

Third-Month 

Likely GAD 

prevalence 

N (%) 272 (81.2%) 249 

(74.3%) 

132 

(43.7%) 

102 (33.8%) 119 

(40.6%) 

73 (24.9%) 

% Change in 

prevalence 

rates from 

baseline 

−6.9% −9.9% −15.7% 

Chi squared 73.73 55.67 65.17 

P-value <0.001 <0.001 <0.001 

+Moderate or high perceived stress, likely GAD, and likely MDD were assessed using cutoff scores of PSS-10 ≥ 14, 

PHQ-9 ≥ 10, and GAD-7 ≥ 10, respectively. 

 

Discussion 

The impact of COVID-19 on health, way of life, and psychological safety and wellbeing is difficult 

to overstate. The threat posed by the pandemic to psychological well-being requires use of 

innovative techniques that can serve the high number of people requiring support while respecting 

the need to maintain physical distancing. Text4Hope was designed to provide mental health 

support on a Provincial (Canada) scale during the COVID-19 pandemic. This study examines 

changes in stress, depression, and anxiety symptoms after 3rd month of receiving Text4Hope 

messages from this low-cost, evidence-based, scalable, supportive messaging service that was 

delivered at no direct cost to end users. Although self-reported levels of stress, anxiety, and 

depressive symptoms remained high overall following the study period, both the mean scores for 

stress, anxiety and depression on standardized scales and the prevalence rates for clinically 

meaningful stress, anxiety, and depression showed statistically significant reductions (6% to over 

20%; P < 0.01). The significant reductions in depression symptoms in particular are consistent 
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with results reported in previous randomized controlled trials of supportive text message 

interventions for the treatment of major depressive disorder [217, 369]. Significant reductions in 

anxiety with supportive text messaging were also reported in other randomized controlled clinical 

trials [815]. This study did not, however, achieve the >25% reduction in stress, depression, or 

anxiety mean scores at the third month as stated in the study hypothesis. It is possible that levels 

of stress, anxiety, and depression remain high due to overall media coverage of surges in COVID 

infections. It is also possible that levels of stress, anxiety, and depression will improve further if 

subscribers continue to receive supportive text messages for a few more months. This is why 

subscribers completing the 3rd month intervention are offered information on how to subscribe for 

6 additional months of supportive text messages through the Text4Mood program. As of December 

20, 2020, over 5000 individuals who had completed the 3rd month Text4Hope program had 

enrolled on the 6th month Text4Mood program to receive additional support. Evaluation of this 

extended text support is underway to assess possible incremental benefits to subscribers who opt 

to join this program. 

Limitations of the present study include the very low response rate (4.5% of subscribers who 

completed baseline assessments and 0.8% of all subscribers), the relatively small sample size and 

missing data, which could lead to sampling error. It is possible that subscribers who did not 

participate in the surveys and those who provided incomplete responses might have different 3rd 

month outcomes compared with those who fully completed both surveys. Furthermore, it is 

possible that the demographic and baseline clinical characteristics of those who completed the 

assessments at both time points could be different from those of the large number of Text4Hope 

subscribers who completed the baseline assessments (n = 8267). However, a related study [36] 

published by this research group, which examined the baseline demographic and clinical 

characteristics of the larger sample of subscribers who completed the baseline assessments (n = 

8267), had similarities with the baseline characteristics of participants who were studied as part of 

this 3rd month evaluation of Text4Hope (n = 1079). For example, in terms of demographic 

characteristics, there were 87.1% versus 89.1% female gender, 77.1% versus 78.3% aged 26-60 y, 

82.3% versus 83.4% Caucasians, 85.2% versus 92.1% postsecondary education and 73.4% versus 

70.3% employed for all subscribers who completed baseline assessments (n = 8267)8 and 

subscribers who completed the third-month assessments (n = 1079), respectively. In terms of 

clinical characteristics at baseline, the mean PSS score was 20.79 (standard deviation [SD] = 6.83; 
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n = 7589) vs. 20.21 (SD = 7.23; n = 335), mean PHQ-9 scores was 9.68 (SD = 5.87; n = 7082) vs. 

9.32 (SD = 6.23; n = 302), and the mean GAD score was 9.43 (SD = 6.29; n = 6944) vs. 9.07(6.02; 

n = 292) for all subscribers who completed baseline assessments and subscribers who completed 

both the baseline and third-month assessments, respectively [36]. 

Another limitation is the lack of a control group who did not receive the Text4Hope intervention. 

It is possible, that stress, anxiety, and depression levels would have naturally decreased over time 

without the intervention. This is plausible as the reported daily mean new COVID-19 infections in 

Alberta, calculated using an SPSS program from the officially reported daily new infections, had 

reduced marginally from 104 (SD = 77) during the baseline data collection time period to 78 (SD 

= 33) during the 3rd month data collection period [816]. It should be noted that a natural history 

of improvement is unlikely, however, as the majority of Canadians recently surveyed reported that 

their mental health is the same or has worsened since the initial COVID-19 wave [817]. 

Finally, the study used self-reported questionnaires for assessing symptomatology and, therefore, 

lacked comprehensive assessment to evaluate whether or not symptomatology reported met criteria 

for clinically significant mental health conditions. The study sample also evidenced multiple 

protective factors, including high levels of education and employment, and the sample was 

predominantly female. Therefore, it is unclear how findings from this study may generalize to 

other demographic groups. 

 

Conclusions 

Limitations notwithstanding, the results from this study support the proposal that public health 

interventions during pandemics may benefit from mental health wellness campaigns aimed at 

reducing psychological impacts. This study may serve to provide evidence-based support for such 

policy implementation in high-, middle-, and low-income countries. The research team, therefore, 

plans to explore national scale-up and implementation of the Text4Hope program in multiple 

languages to benefit all Canadians. The team will also disseminate this program for adaptation and 

potential global use through the E-Text4PositiveMentalHealth platform, currently under 

development, and formation of partnerships with national and regional health authorities and 

institutions. 
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4.3.5 Text Message Support for Mental Health Outreach during COVID-19 Pandemic: 

Text4Hope One Year Data Outcomes  

 

This work is in preparation for submission to a peer-reviewed journal 

 

Introduction 

Coronavirus disease 2019 (COVID-19) continues to have implications on mental health [278, 

468]. The high number of people requiring support, the need to maintain physical distancing, and 

limited resources have affected access to mental health services [278, 818]. Text4Hope was 

implemented to provide additional mental health support during the COVID-19 pandemic. It is a 

mobile-based, convenient, cost-effective, and accessible means of disseminating cognitive-

behavioral based interventions via text messaging [586]. This study presents Text4Hope 

longitudinal data of self-reported changes in stress, anxiety, and depression, and user satisfaction 

one year after the service began (March 2020 - March 2021). 

 

Methods  

Individuals self-subscribed to Text4Hope to receive a daily supportive text message for three 

months [586]. Standardized questionnaires were used at the beginning and end of the program (via 

survey links) to screen for stress, likely major depressive disorder (MDD), and likely generalized 

anxiety disorder (GAD), using the Perceived Stress Scale-10 (PSS-10, cutoff score of ≥ 14), Patient 

Health Questionnaire-9 (PHQ-9, cutoff score of ≥ 10), and Generalized Anxiety Disorder-7 (GAD-

7, cutoff score of ≥ 10), respectively [586]. The Research and Ethics Board of the University of 

Alberta (Pro00086163) approved the study. 

Data size: 

Baseline responses 

9737 responses were provided at baseline. We removed 158 lines of data: 2 were invalid (person’s 

response was clearly not taking the questions seriously). One hundred were resubscribed (i.e., they 

re-joined Text4Support after they completed the program). 56 were duplicate entries (i.e., they 

completed the survey more than once within the first 2 weeks of joining). 
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There were 9579 valid lines of data (i.e., at least one demographic and one outcome question were 

answered). 365 lines were invalid numbers. 365/9579 = 3.8% of the data removed/excluded. We 

ended by 9214 lines eligible for baseline data analysis 

  

6-Week responses 

There were 4206 valid lines of data. 96 lines were invalid numbers (96/4206; 2.3%) of the data 

removed/excluded. We ended by 4110 lines eligible for six-week data analysis 

 

12-Week responses 

There were 1306 valid lines of data. 20 lines were invalid numbers (20/1306; 1.5%) of the data 

removed/excluded. We ended by 1286 lines eligible for three-month data analysis 

 

Data analysis: 

Data analysis was completed using SPSS version 25. An independent t-test was used to compare 

differences in PSS-10, PHQ-9, and GAD-7 mean scores between subscribers completing baseline 

only (N=8778) and subscribers completing three-month surveys only (N=850) (N= 9628; 

Population (A). Welch’s t-test was applied when equal variances were not assumed. To avoid 

potential overlap, participants who responded to both surveys (Population (B), N= 436) were 

analyzed separately using a paired t-test. Comparison between the two study populations (A & B) 

showed no statistically significant difference (Figure 4.3.5.1). 
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Figure 4.3.5.1: A Comparison Between the Two Study Populations (A) and (B) 

 

A. PSS-10: Perceived Stress Scale-10; B. PHQ-9: Patient Health Questionnaire-9; C. GAD-7: Generalized Anxiety Disorder-7 

Participants who responded to the baseline or three-month surveys, were referred to as population (A) and participants who responded to both surveys were referred to as Population (B). Median, IQR, 

Minimum, and Maximum score values were reported. The two populations did not show significant difference on the three measurement scales, either at baseline or three-month surveys (P= Bonferroni 

adjusted p value).
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Chi-squared analysis was used to compare the baseline to the three-month prevalence of the 

outcome measures. Subscribers’ experience with Text4Hope was examined using frequencies and 

proportions. No imputation of missing data was applied, and Bonferroni correction p values were 

reported. 

Results  

In terms of sociodemographic characteristics among the 10064 participants who provided 

complete responses at baseline and three-month surveys, the majority identified as females 

(86.8%); between 41 and 60 years (42.5%); White (82.0%); with post-secondary education 

(85.3%); employed (67.5%); married, cohabiting or partnered (70.5%); and owned homes (65.7%).  

Overall, a significant reduction from baseline to three-month was reported on all mean scores for 

both study groups (Table 4.3.5.1A and 4.3.5.1B). In population A, the effect size was small (stress, 

likely MDD) to medium (likely GAD) (Hedge’s g = 0.3 and 0.6, respectively), and small in 

population B. Similarly, the prevalence showed significant reductions on all measurement scales. 

(Table 4.3.5.1C). 

 

Table 4.3.5.1: Mean Scores and Prevalence Changes Reported in the Three Clinical Conditions, 

Moderate-to-High Stress, Likely Major Depressive Disorder (MDD), and Likely Generalized 

Anxiety Disorder (GAD), from Baseline to Three-Months 

A. Comparison of the mean scores on the PSS-10, PHQ-9, and GAD-7 between subscribers who 

completed the baseline survey only (N=8778) and subscribers who completed three-month 

survey only (N=850) (Population A) 

Measure 

Baseline  Three-month  

Mean 

Difference 

(95% CI) 

Change 

from 

Baseline, 

% 

 

t 

value 

P 

valueb 

Effect size 

(Hedge’s g) n m (SD) n m (SD) 

PSS-10 8180 
21.15 

(6.93) 
759 

18.98 

(7.20) 

-2.17 

(1.66-2.69) 
10.3 8.24 <.001 0.3 

PHQ-9 7645 
9.75 

(6.41) 
696 

7.65 

(6.16) 

-2.11 

(1.63-2.59) 
21.6 8.60a <.001 0.3 
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GAD-7 7485 
9.78 

(5.89) 
683 

6.55 

(5.51) 

-3.22 

(2.79-3.66) 
32.9 14.54a <.001 0.6 

B. Paired t-test results for subscribers who responded to both baseline and three-month surveys 

(N=436) (Population B) 

Measure n 

Baseline  Three-month 

Mean 

Difference 

(95% CI) 

Change 

from 

Baseline, 

% 

t 

value 

P 

valueb 

Effect size 

(Cohen’s d) m (SD) m (SD) 

PSS-10 394 
20.71 

(7.35) 
19.39 (7.73) 

-1.32 

(.70-1.94) 
6.4 4.18 <.001 0.2 

PHQ-9 360 
9.71 

(6.43) 
8.53 (6.65) 

-1.18 

(.64-1.73) 
12.15 4.24 <.001 0.2 

GAD-7 350 
9.30 

(6.02) 
7.19 (5.74) 

-2.11 

(1.60-2.62) 
22.7 8.17 <.001 0.4 

C.  Prevalence of moderate to high stress, likely GAD, and likely MDD (Population A) 

Clinical 

Condition  

Prevalence n/N (%) Change from 

Baseline (%) χ2 (df) p value* Baseline Three-month 

Moderate to High 

Stress 

7076/8180 

(86.5) 

575/759 

(75.8) 
-10.7 (12.37) 65.04 (1) <.001 

Likely MDD 
3496/7645 

(45.7) 

213/696 

(30.6) 
-15.1 (33.04) 59.1 (1) <.001 

Likely GAD 
3567/7485 

(47.7) 

179/683 

(26.2) 
-21.5 (45.07) 115.96 (1) <.001 

N: total sample; n: sample; M: mean; SD: standard deviation, CI: confidence interval 
a indicates Welch’s t-test was used  
b Bonferroni corrected p value 

 

 

By the exit of the service, 89.4% subscribers reported their satisfaction with Text4Hope, and 60.6-

85.7% agreed that the service helped them in diverse ways (Figure 4.3.5.2). Messages were read 

and well perceived by more than 90% of the subscribers. 
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Figure 4.3.5.2: Subscribers' Experience and Feedback about Text4Hope  

 

Discussion  

This study summarized Text4Hope outcomes after one year. There was a significant improvement 

in all outcome measures after three months of using the service. Aligned with the early results of 

Text4Hope [253], the improvement was more prominent for likely GAD that resulted in a 45% 

reduction in the prevalence of anxiety. Additionally, subscribers reported high service satisfaction, 

and shared that Text4Hope helped them to cope with stress and anxiety, and, to a lesser extent with 

depression and loneliness. Future studies need to examine the discrepancy between perceived 

benefits and the changes in depression rating scores among subscribers. 

Most subscribers reported enhanced quality of life and felt Text4Hope helped them to manage 

COVID-19 related issues and feel connected to a support system. This shows the value of remote 

health services in supporting the sense of security and connectedness in disaster times [819]. 

 

Limitations of this study include a potential lack of generalizability, given the sociodemographic 

characteristics of our study population. It is unclear how this program would fare in a more diverse 
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sociodemographic group. In addition, the study lacks a control group to compare results, therefore, 

we may not be able to attribute the observed improvements fully to only the intervention. 
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Chapter 5: Conclusions, implications for practice and policy and future 

directives 

 

Principal findings and study limitations: 

The two studies overall presented in this thesis illustrated possible interventions to close the 

treatment gap emerged after hospital discharge from acute psychiatric care and during the COVID-

19 pandemic. Two different modalities were provided: Supportive text service represented in 

Text4Support and Text4Hope services and peer support services.  

Through the pilot study, we provided a comprehensive evaluation of outcomes of peer support and 

the daily supportive text messages in comparison to usual care through a controlled observational 

study. A total of 181 patients were enrolled into four study arms and followed up for six-months 

post-discharge, using continuous comparative assessment. Overall, positive outcomes were 

reported primarily for the treatment group who received the combined service of PSW and TxM, 

in terms of the overall recovery, quality of life and overall outcome measure parameters, including 

the risk of suicide. The study participants reported marked satisfaction with Text4Support service 

and provided constructive feedback including future recommendations that could improve 

participants’ engagement and receptivity, thus would be helpful to consider in future service 

designing.  

During the pandemic, Text4Hope service could effectively trace the prevalence of mental health 

conditions among Albertans and record possible changes over time. It was reported that mental 

health burden was generally high during the COVID-19 pandemic, including anxiety, stress, 

depression, disordered sleep symptoms, and suicidal thoughts.  

Different sociodemographic groups expressed higher vulnerability to develop different mental 

health conditions during the pandemic, including people of young age, indigenous population, 

unemployment, single, and with lower education levels, compared to their comparative groups 

while controlling for the rest of the factors. Significant improvements in prevalence and mean 

scores were recorded after introducing Text4Hope in terms of self-reported clinical measures, 

including the likely GAD, MDD, PTSD, suicide thoughts, and stress symptoms. The outcome was 

significantly positive in the short- and long-term of service provision, and was evident after one 

year of the service, particularly for the symptoms of GAD. Furthermore, the service gained a high 

level of satisfaction, as reported by the participants, entailing high commitment to read the daily 
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messages along with a perceived better sense of control and mood improvement during difficult 

times of the pandemic. 

 

Study limitations: 

As illustrated in the previous sections/subsections, our studies demonstrated several limitations. 

To summarize, in respect to the pilot study, the small sample size, the small proportion of 

participants who completed the surveys at all time points (67/181; 37%), along with the high 

number of dropouts in the PSW arms; were examples of serious limitations that urged the need to 

timely change the type of analysis from intention-to-treat to to-treat (as-treated) analysis and the 

type of the study from an RCT to a controlled observational trial. 

Text4Hope study relied on self-rated scales to assess mental health symptomatology, with no 

clinical support using the DSM-5. The risk of participation bias may not be excluded, where 

individuals with pre-existing mental health conditions may be more inclined to enroll in the 

Text4Hope program compared with individuals with no pre-existing mental health disorders. 

Additionally, the sample size upon which the follow-up data was established was rather small. 

This limitation notwithstanding, the study sample was larger than the projected sample size with 

adequate power, additionally a support to potential generalizability of our results to all Text4Hope 

subscribers was provided. Finally, the constant over-representation of the female participants in 

Text4Hope surveys, compared to both males and other gender, across all time points may limit the 

generalizability of the data to the whole community of Alberta, notwithstanding, this may be fairly 

representative of the females in this community. While the participants of other gender showed a 

high propensity for some psychological burdens, their numbers were markedly lower than female 

participants, that urges the need for further research work that focuses primarily on this vulnerable 

group. 

 

Conclusion, implications for practice and policy with future directives:  

The results of both studies allowed for a better understanding of the novel interventions applied in 

the mental health field, including peer support and supportive texting services, and their effective 

role in addressing and closing the treatment gaps experienced during challenging times such as 

post-discharge and during pandemics. The value of PSWs in the field of mental health is supported 
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through the results of the current research. The lived experience that the PSWs generously share 

with their clients, and primarily depend on, has proved to be an effective support and a strong 

shield against various challenges experienced after hospital discharge. Clinical and non-clinical 

challenges have been addressed through the provision of study interventions, including reducing 

the risk of suicide or self harm, improvement of the overall psychological parameters, and 

reporting a better quality of life. This research could successfully provide an additional piece of 

evidence supporting the value and the utility of this workforce to be systematically incorporated 

in the post-discharge phase of the patients’ journey. Thus, increased value may be more evident to 

policy makers, stakeholders, and health administration in relation to incorporating such a 

workforce in provision of routine post discharge mental health services. Additionally, the 

combination of PSWs and TxM services in this research apparently provided a synergistic effect 

where both interventions potentiated the actions of one another. This finding needs further 

confirmation with a wide-scale study that includes a larger population with a strong engagement 

and retention profile, aiming to support the rigorousness of the design and provide robust results 

minimizing potential limitations or confounders. 

The two studies highlighted the challenges experienced over the study periods and provided 

potential courses of action to avoid future challenges and improve the quality of study outcomes. 

We subsequently secured funds required to replicate this pilot study through a wider pragmatic 

design using a stepped wedge approach to include most discharged patients from acute care units 

in all the geographical zones in the province of Alberta. The newly funded study will test and 

generate new knowledge regarding the feasibility, effectiveness, and scalability of a combination 

of PSWs and TxM interventions to improve health care outcomes and reduce costs, in terms of 

reduced readmission rates, emergency visits, and no-show or cancelled outpatient appointments. 

Further steps to enhance better engagement and commitment are necessary to be considered, when 

providing the service and the follow-up clinical surveys.  

Regarding Text4Hope service, the marked improvement in mental health symptomatology, 

particularly GAD symptoms, after Text4Hope introduction suggests that texting services are useful 

interventions that can be widely implemented during natural and humanitarian disasters to combat 

disaster-related mental health symptoms. Free mobile-based services such as Text4Hope can 

overcome financial barriers, while maintaining essential physical distancing required during 

pandemics, and providing access for those at rural or remote locations who have no other access 
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to mental health services. The pattern of urban, rural, and remote subscriber locations is of interest 

in relation to understanding the full value of text messaging in this context. Additionally, the 

asynchronous supportive communication service in other contexts, such as email is still under-

researched despite promising potential. Such services are scalable, cost-effective, and more 

approachable to people who are hard to reach, including the homeless, or those who have internet 

access but no access to a cell phone. We introduced such an initiative with an ongoing project 

comparing text messaging to email messaging to support patients with major depressive disorder, 

through a randomized hybrid effectiveness-implementation trial [820]. The results of that study 

would examine the feasibility, effectiveness, and acceptability of using automated emails as a 

strategy for delivering supportive messages to patients with MDD as a non-inferior intervention 

compared to text messaging. In addition, the results from the reported studies in this thesis support 

the proposal that during pandemics the public may benefit from mental health wellness campaigns 

aimed at reducing psychological impacts. Our results provide useful evidence to build support for 

such policy implementation in high-, middle-, and low-income countries. As a research team, we 

have explored national scale-up and implementation of the Text4Hope program in multiple 

languages, including Arabic and French to benefit all Canadians with different ethnicities. Our 

team will also disseminate this program across different initiatives provided for first responders, 

schoolteachers, and Black youth in Canada. Furthermore, the service will be disseminated for 

adaptation and potential global use through the E-Text4PositiveMentalHealth platform, and 

formation of partnerships with national and regional health authorities and institutions. To this 

end, future health service design may need to incorporate such interventions in routine service and 

further explore their great potential. Researchers, policy- and decision-makers may be persuaded 

to further support innovative interventions that are associated with evidence of feasibility and 

positive outcomes via comprehensive support and guided investments that ensure the provision 

and effective implementation of these services. 
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Appendix section 

 

Appendix 3.2.1: Text messages and peer support services to enhance care for patients discharged 

from acute psychiatric care. A randomized control feasibility trial 

 

Key Informant Telephone Interview Questions for Patients About Text4Support Experience 

1. Can you tell me about your experience with Text4Support?  

a. Have you ever received any type of text messages for mental health before? 

b. Did you like the idea at first (idea of receiving daily texts at first)?  

c. Can you describe what was your expectation before receiving daily texts from Text4Support, 

did you like the idea? 

 

2. Does receiving daily text messages help you? If so, how do they help you? Please explain. 

 

 

3. What did you like the best about receiving daily text messages from Text4Support?  

 

4. And what didn’t you like about it? 

a. Do you have any challenges with receiving the daily text messages?  

b. If so, what are they?  

c. What could have been done to help you to overcome this challenge?  

 

5. What are the needs were satisfied when you receive daily text messages? 

 

6. Is it fair to say it is very beneficial to add daily text messages to your treatment as usual plan? 

 

7. Would you recommend daily text messages from Text4Support to family and friends if they need 

similar support?  

 

8. What were the benefits you gain from receiving daily text messages? Please explain and provide some 

examples. 

 

9. Do you think that the frequency of receiving daily text messages met your needs? 

- If yes, please explain. 

- If No, why and what are your suggestions about how these messages can better serve your needs? 

 

10.  Would you like to receive daily text messages continuously?   

 

11. From your point of view, how can we improve the daily text messages service? 

 

12. Is there anything else you would like to tell me that you haven’t talked about yet? 

 

 


