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Abstract

Background: Depressive symptoms in older home care clients are common but poorly recognized and treated,
resulting in adverse health outcomes, premature institutionalization, and costly use of health services. The
objectives of this study were to examine the feasibility and acceptability of a new six-month interprofessional (IP)
nurse-led mental health promotion intervention, and to explore its effects on reducing depressive symptoms in
older home care clients (≥ 70 years) using personal support services.

Methods: A prospective one-group pre-test/post-test study design was used. The intervention was a six-month
evidence-based depression care management strategy led by a registered nurse that used an IP approach. Of 142 eligible
consenting participants, 98 (69%) completed the six-month and 87 (61%) completed the one-year follow-up. Outcomes
included depressive symptoms, anxiety, health-related quality of life (HRQoL), and the costs of use of all types of health
services at baseline and six-month and one-year follow-up. An interpretive descriptive design was used to explore clients’,
nurses’, and personal support workers’ perceptions about the intervention’s appropriateness, benefits, and barriers and
facilitators to implementation.

Results: Of the 142 participants, 56% had clinically significant depressive symptoms, with 38% having moderate to
severe symptoms. The intervention was feasible and acceptable to older home care clients with depressive
symptoms. It was effective in reducing depressive symptoms and improving HRQoL at six-month follow-up, with
small additional improvements six months after the intervention. The intervention also reduced anxiety at one year
follow-up. Significant reductions were observed in the use of hospitalization, ambulance services, and emergency
room visits over the study period.

Conclusions: Our findings provide initial evidence for the feasibility, acceptability, and sustained effects of the
nurse-led mental health promotion intervention in improving client outcomes, reducing use of expensive health
services, and improving clinical practice behaviours of home care providers. Future research should evaluate its
efficacy using a randomized clinical trial design, in different settings, with an adequate sample of older home care
recipients with depressive symptoms.
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Background
Depression affects 26-44% of older adults using home care
services, in whom it is more prevalent and severe than in
older persons in general [1-8]. Although late-life depression
can be successfully treated with antidepressant medications
or psychosocial interventions, few older home care clients
receive adequate trials of such treatment or use specialized
mental health services [1,8-12]. Untreated or under-treated
depression in older adults is a serious public health prob-
lem [12,13], associated with greater morbidity and depend-
ency, functional decline, diminished health-related quality
of life (HRQoL), pain [14], poor adherence to medical treat-
ment [15], increased demands on family caregivers, prema-
ture nursing home admissions [16], increased use of
healthcare services [2,3,9,17-19], and increased risk of pre-
mature death from suicide and other medical conditions
[20].
Older home care clients using personal support ser-

vices (PSS), which are provided by personal support
workers (PSWs), are at particularly high risk for depres-
sion, compared to other home care clients. These cli-
ents, who represent 75-80% of home care users [21], are
typically over 70 years of age and have multiple health
conditions [22], functional disabilities, cognitive impair-
ment, or low social support [23-25]. These conditions
are both risk factors for and outcomes of depression in
older adults [2,26,27].
Many challenges to the diagnosis and management of de-

pression in older adults have been identified, including diffi-
culties disentangling coexisting medical, psychiatric, and
social morbidity [9]; transportation and access difficulties;
social isolation [28]; healthcare provider attitudes toward
mental health disorders and treatment; and reluctance of
older adults to accept the diagnosis of depression [3,29].
Thus, older home care recipients may be particularly vul-
nerable to suboptimal depression care and its negative out-
comes. The magnitude of the problem has the potential to
increase, because of the rising number of seniors [30], and
the associated increase in the prevalence of depressive
symptoms [26]. However, little is known about the preva-
lence of depression among community-living older adults
using PSS [25].
Depression generally results from an interaction of mul-

tiple risk factors, many of which are modifiable, such as
anxiety; persistent sleep difficulties; chronic stress associ-
ated with declining health, or family or marital problems;
and social isolation [13,26]. Attention to these risk factors
can reduce the prevalence and severity of depression [31].
The assessment of depressive symptoms in older adults has
become a topic of concern for both clinicians and re-
searchers, as evidenced by the emergence of many depres-
sion assessment tools for older adults [32-34]. Intervention
studies have shown that, once identified, 80-90% of depres-
sive disorders can be successfully treated [35,36].
Given the complex and multifactorial nature of de-
pression, multicomponent, collaborative interventions
provided by an interprofessional (IP) team [37,38], that
involve use of standardized screening tools and anti-
depressant medications, psychotherapy [39-44], or psy-
chosocial interventions tailored to individual needs [37]
and preferences [45], have the greatest effect on redu-
cing depression in this population. The benefit is even
greater if the program targets individuals at risk of, suf-
fering from, or recovering from depression [46]; incor-
porates clinician education [26,45,47]; and involves an
enhanced role for the nurse [45,48], proactive follow-up
and outcomes monitored by a care manager, enhanced
IP communication, and integration between primary and
specialist mental healthcare services [48-50]. These con-
clusions have been substantiated by systematic reviews
and meta-analyses of many randomized controlled trials
(RCTs) [32,45,51-53] and by consensus panels of experts
who have developed evidence-based practice guidelines
for the prevention, detection, and management of de-
pression [9,26,54-56].
Many challenges exist to integrating these evidence-based

strategies into practice in the home care setting. Consider-
able reorganization of the delivery of services to older
adults with chronic needs may be required. However, home
care is already underfunded. Home care clients at risk of,
suffering from, or recovering from depression have limited
access to professional services promoting mental health, es-
pecially nursing [57,58].
Other barriers to optimal depression care include in-

adequate collaboration and communication among
home and community care providers, primary healthcare
providers, and specialized mental healthcare providers;
no continuity among providers; difficulties accessing
specialized mental healthcare services; lack of knowledge
among home care providers in recognizing and man-
aging depression [28,58-61]; and underuse of depression
screening tools. A final barrier is the lack of evidence-
based practice standards specific to the assessment and
management of depression in home care for older adults
[58]. While routine screening for depressive symptoms
among long-stay home care clients is conducted in
Canada using the RAI-HC (http://www.interrai.org/
home-care.html), its effectiveness is undetermined. In-
novative strategies are needed to address these barriers
and reduce the research-practice gap to improve the
prevention, recognition, and management of depression
in this underserved, high-risk population [62].
Models of care that facilitate IP collaborative practice

are increasingly recognized as a means of addressing
these barriers and improving client outcomes, because
they lead to more efficient and effective use of health-
care resources and healthcare providers’ skills [63]. Com-
munity nurses are in an ideal position to lead an IP
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mental health promotion intervention for depression,
given their scope of practice [64,65]. RCTs support the
effectiveness of collaborative IP registered nurse (RN)-
led, depression care management (DCM) interventions
among older adults with depressive symptoms in pri-
mary care [40-42,66-83], home care [84,85], and institu-
tional settings [86,87]. Nurse-led DCM typically involves
a trained nurse care manager who works in collabor-
ation with primary care providers, specialized mental
healthcare providers, and other members of the IP team,
to provide depression screening, outreach, and treat-
ments [88,89].
Relatively little is known, however, about the effective-

ness of IP nurse-led DCM interventions among older
home care clients with depressive symptoms who are
using PSS. To date, most RCTs of nurse-led DCM inter-
ventions for depressed older adults have been based in
institutional or primary care settings [34]. In addition,
little is known about the factors that mediate the
changes in depressive symptoms brought about by these
DCM interventions.
Studies based in the home care setting have shown

that nurse-led DCM interventions improved detection of
depression [3,61,85,90], reduced depressive symptoms
[85,91,92], and lowered hospitalization rates [93-95], but
they involved only short-term screening and referral for
depression, used weaker study designs, had small sample
sizes, or excluded older adults with dementia [28,34,56].
However, there is promising evidence from our previous
RCT, which showed that a six-month nursing health
promotion intervention, directed toward a general popu-
lation of older home care clients using PSS provided by
PSWs, compared with providing nursing services on de-
mand, resulted in increased mental health functioning
and related quality of life and a reduction in the severity
of depressive symptoms, at no additional cost [5].
Further, there is evidence from two clinical trials of the
effectiveness and feasibility of RNs working with PSWs
in reducing depressive symptoms among older adults in
long-term care settings [87,96].
The present study builds upon this work by testing a

new IP mental health promotion intervention involving
proactive follow-up by nurse (RN) care managers
working collaboratively with the PSW, the home care
case manager, the client’s primary care physician (PCP),
and other IP home care providers (e.g., occupational
therapy, physiotherapy, and social work), among older
adults with depressive symptoms. The specific objec-
tives of this study were to evaluate the feasibility and
acceptability of the intervention and to explore its
effects on reducing depressive symptoms in older home
care clients with depressive symptoms using PSS. Our
primary hypothesis was that an IP nurse-led mental
health promotion intervention, delivered to older home
care clients with depressive symptoms, would result in a
reduction in the severity of these symptoms. Further,
we hypothesized that the intervention would reduce
anxiety, improve HRQoL, and pay for itself by reducing
the use of expensive healthcare resources, such as
hospitalization.

Research questions

1. What is the feasibility and acceptability of the IP
nurse-led mental health promotion intervention in
the home care setting?

2. Does a six-month IP nurse-led mental health pro-
motion intervention reduce depressive symptoms
and anxiety, and improve HRQoL?

3. Does the intervention improve home care provider
outcomes (depression management knowledge and
practices)?

4. Does the intervention reduce the six-month and
one-year costs of use of health services, from a soci-
etal perspective?

Methods
This study was conducted in accordance with the Tri-
Council Policy Statement, Ethical Conduct for Research
Involving Humans [97]. Ethics approval for the study
was obtained from the McMaster University Research
Ethics Board (#10-041) and was renewed yearly as re-
quired. All participants provided written informed
consent.

Study design
Due to the complexity of evaluating health services in-
terventions, a multiple method design (QUANT + qual)
was used to examine the interplay among the home care
context, implementation of the nurse-led strategy, and
outcomes [98]. A prospective one-group, pre-test/post-
test study design was used to evaluate the effectiveness
of the IP nurse-led mental health promotion interven-
tion, implemented under real-world conditions that in-
cluded reliance on usual care providers. Assessments
were made at baseline (pre-test) and immediately follow-
ing the six-month intervention period (post-test). We
also assessed outcomes a third time - six months after
the intervention period - to assess sustainability of the
intervention effects, which has been recognized as a gap
in the literature [34]. An interpretive descriptive design
was used to explore clients’, nurses’, and PSWs’ percep-
tions about the intervention’s appropriateness, benefits,
and barriers and facilitators to implementation.

Participants and setting
This study was a collaborative project between researchers
at McMaster University and the University of Alberta, and
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decision-makers and practitioners in the Hamilton Niagara
Haldimand Brant (HNHB) Community Care Access Centre
(CCAC), Ontario Ministry of Health and Long-Term Care,
HNHB Local Health Integration Network, Canadian Coali-
tion for Seniors’ Mental Health, Canadian Mental Health
Association, and two direct care provider agencies (Care
Partners and ParaMed Home Healthcare) in Ontario,
Canada. The CCAC provides publicly funded home care
using a contractual model of service delivery, wherein case
managers contract out home care services to agencies that
provide care to clients.
Study participants were long-stay (> 60 days) home

care clients, 70 years or older, newly referred to and re-
ceiving PSS through the CCAC, living in the community
(not in a long-term care home), mentally competent to
give informed consent (or with a substitute decision-
maker available), competent in English (or with an inter-
preter available), not receiving palliative care services,
and identified as having depressive symptoms.

Screening for eligibility and enrolment
Trained CCAC case managers (CMs) identified potential
participants based on the inclusion criteria, then con-
tacted them by telephone to screen for depressive symp-
toms using the PHQ-2 questionnaire. An older person
was deemed to have depressive symptoms and thus be
eligible for the study if he/she answered “yes” to either
of the following questions: Over the last two weeks, a)
have you lost interest or pleasure in doing things most
of the day, more days than not? or b) have you felt
down, depressed, or hopeless most of the day, more days
than not? [99]. Individuals with newly detected depres-
sive symptoms as well as those who were already receiv-
ing treatment for depressive symptoms were eligible.
A research assistant conducted an in-home interview

to obtain written informed consent and complete the
baseline questionnaires. Older adults were deemed to be
mentally competent and thus eligible for the study if
they scored ≥ 24 on the Standardized Mini-Mental State
Examination (SMMSE) [100]. Those who scored < 24
could be included if they had a substitute decision-maker
to provide consent and complete the questionnaires on
their behalf. All eligible and consenting participants were
assigned to the IP nurse-led intervention and given a
pamphlet with general study information.

Intervention
A detailed description of the intervention can be found
elsewhere [101]. The intervention was a multifaceted
six-month strategy led by an RN that was designed to
detect, manage, and reduce the severity of depressive
symptoms among older home care clients. The interven-
tion was provided by a designated team of RNs and
PSWs from two different direct care provider agencies.
The RN and PSW worked collaboratively within an in-
terprofessional team consisting of the Home Care Case
Manager, the Primary Care Physician, and other home
care providers. The RN provided intensive case manage-
ment and community navigation to facilitate access to
services and supports across the care continuum, pro-
vided psychosocial support and advocacy, and coordi-
nated communication among the client, their family
caregiver, and the IP team. Figure 1 summarizes the
steps of the intervention.
Each participant was offered a monthly in-home visit

by the RN and PSW for six months, in addition to usual
home care services. The RN and PSW team’s main activ-
ities during the home visits, which lasted about one
hour, included: (1) conducting comprehensive screening
for depressive symptoms and risk factors for depression
using validated tools; (2) assessment of depressive symp-
toms using the Geriatric Depression Scale (GDS)-15
[102] and the behavioural rating scale for intramural
psychogeriatric inpatients (GIP-28) [103], and modifica-
tion of risk factors for depression using the depression
risk management protocol; (3) conducting a medication
review and supporting antidepressant medication man-
agement in collaboration with clients and their PCP
using best practice guidelines [26,27]; (4) educating the
client and family caregiver about depression using
printed educational materials; (5) assessing the client’s
problem-solving strengths and limitations using the
problem-solving test and providing problem-solving
therapy (PST) using Nezu et al.’s [104] manual; (6) pro-
viding social and behavioural activation, which involved
assisting and encouraging clients to participate in a
regular physical activity program tailored to individual
needs; (7) providing intensive support to both the client
and their family caregiver; and (8) integrating depression
care with ongoing care for other chronic conditions. The
RN and PSW team tailored their visits to individual cli-
ent needs.
Each participant’s treatment regimen was discussed by

each RN and PSW dyad at a case conference held a
minimum of once per month for six months. A depres-
sion care booklet was used to systematically guide the
RN and PSW team through a series of questions that
triggered assessment of depressive symptoms, current
treatment, treatment response, risk factors for depres-
sion, use of social and behavioural activation, and PST,
and recommended actions for reducing depressive
symptoms and improving HRQoL. During the case con-
ference, the RN and PSW team developed an evidence-
based and client-centred depression management plan.
The plan included specific short-term and six-month
goals, a list of actions and referrals, a record of all rec-
ommendations, and the client’s response to treatment.
The RN worked collaboratively with the Home Care



Figure 1 Graphical depiction of intervention and measurements. Squares represent fixed elements. Circles represent activities that are
flexible. Measurements are bolded. This graphical method was proposed by Perera et al.
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Case Manager, the client’s PCP and other providers to
initiate referrals to a comprehensive range of services
and supports to address individual client needs, e.g., spe-
cialized mental health services. The RN also alerted the
PCP to the presence of depression, dementia, or delir-
ium using a standard letter, requesting further assess-
ment and treatment. Table 1 provides an overview of the
role of the RN versus the PSW in the delivery of the
nurse-led intervention. Table 2 provides a summary of
the key features of the nurse-led intervention compared
to usual home care services.
A total of 13 home care providers (5 RNs and 8 PSWs)

delivered the intervention. A four-pronged approach was
used to implement the nurse-led intervention. First, the
investigators held a one-day educational workshop with
the RNs and PSWs together. Then, two-day educational
workshops were held for the RNs and PSWs separately,
supplemented by an eight-hour training workshop for
the PSWs in the delivery of the Home Support Exercise
Program [105]. Once the workshops were completed,
the intervention was implemented using a multifaceted
approach. An implementation team, consisting of the
principal investigator, the research coordinator, and the
managers from the participating care provider agencies,
conducted monthly outreach visits with the intervention
providers to discuss the progress of the study, provide
feedback and education, and discuss barriers encoun-
tered and possible solutions. As reminders, the imple-
mentation team periodically provided updates on the
study to their staff, including successes and areas for im-
provement. The RNs and PSWs were asked to record
the intervention-specific activities that were carried out
following each home visit and case conference [106,107].
The principal investigator conducted monthly audits of
this documentation to assess fidelity to treatment. The
Table 1 Role of the registered nurse versus the personal supp

Registered nurse

Provides care coordination and liaises with interprofessional (IP) team,
including the home care case manager, the primary care physician, and
other home care providers

In-home assessment for depressive symptoms using the GDS-15

In-home assessment for depression risk factors using standardized tools

Conducts medication review and supports antidepressant management in
collaboration with clients and their primary care physician using best
practice guidelines.

Provides social and behavioral activation

Assesses the client’s problem-solving strengths and limitations using the
problem-solving test and provides problem-solving therapy

Provides client and caregiver with intensive support

Educates the client and family caregiver about depression using printed
materials
results of this review were used as an audit and feedback
strategy [108].

Variables and measures
Independent interviewers assessed participants at base-
line, immediately following the six-month intervention
period, and again six months after the intervention had
been completed through a structured in-home interview
lasting about one hour. Three interviewers, all RNs with
previous experience working in community-based set-
tings, were trained in consent and data collection proce-
dures; inter-rater reliability was good. Table 3 provides
an overview of all outcome variables and measures.

Participant characteristics
Demographic characteristics were assessed using standard
questions at baseline. Participants were asked about history
of diagnosed depression and if they experienced known risk
factors for depression, including chronic pain, persistent
sleep difficulties, a recent stressful life event, or excessive al-
cohol consumption.

Feasibility of the intervention
Feasibility of the intervention relates to the degree to which
the participants enrol in, complete, and comply with the
intervention [13,109]. The feasibility of the intervention
was monitored with the research activity log and included
assessment of: a) the proportion of persons who were
screened and found eligible; b) the proportion of eligible
participants who enrolled in the study; c) the dose of the
intervention, defined as the number of home visits and case
conferences during the six-month intervention; d) the level
of fidelity to treatment (the extent to which the RNs and
PSWs adhered to the components of the intervention); and
e) the proportion of participants who withdrew from the
ort worker in the interprofessional nurse-led intervention

Personal support worker

Monthly case conferences with the RN to discuss client status and
response to treatment

In-home assessment for depressive symptoms using the GIP-28

Identifies and reports depression risk factors to the RN

Reminds clients about medications, monitors medication use, monitors
and reports side effects, worsening of symptoms, suicide ideation and
risk and other behaviors to the RN, assists clients with medications as
required

Provides social and behavioral activation and an in-home exercise
program

Provides problem-solving therapy in collaboration with the RN

Provides client and caregiver with intensive support



Table 2 Interprofessional nurse-led mental health promotion intervention versus usual home care services

Characteristics IP Nurse-Led mental health promotion intervention Usual home care

Home Care
Service Providers

Dedicated team of RNs and PSWs with specialized training
in depression care for community-living older adults. RN
and PSW dyad work collaboratively with the interprofes-
sional (IP) team, which includes the Home Care Case
Manager, the Primary Care Physician, and other home care
providers in delivering the intervention.

No dedicated team of home care service providers with
expertise in depression care for older adults

Continuity of
Care Provider

Continuity of home care service provider through the use
of a dedicated team of RNs and PSWs

Continuity of care provider not assured

Depression Risk Factor
Assessment Tools

In-home assessment of depressive symptoms, and risk
factors for depression using validated tools.

No standardized assessment tools across disciplines

Depression screening,
early identification, and
management

Implementation of evidence-based strategies for screening,
early identification and management of depression. During
the home visit, the RN and PSW dyad screens the client for
depressive symptoms and depression risk factors, and
provides problem-solving therapy, social and behavioural
activation, medication review and antidepressant
medication management, education about depression,
and intensive support to both the client and their family
caregiver

No evidence-based practice standard specific to the assess-
ment and management of depression in home care for
older adults

Access to Home Care
Services for Mental
Health Promotion

Monthly in-home visits by RN and PSW over six months for
older adults with depressive symptoms.

Delayed or minimal access to professional home care
services directed toward mental health promotion. Eligibility
for home care services is based on physical/medical needs;
not mental health needs

Mechanisms for Team
Communication and
Collaboration

Monthly case conferences involving the unique RN and
PSW dyad assigned to each study participant

Limited communication and collaboration among team
members and lack of inclusion of the PSW in the care team

Information Systems A single evidence-based depression care management plan
among members of the IP team

No formal mechanisms for shared record keeping across
disciplines
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study before completing the follow-up interviews. Reasons
for non-consent or withdrawal were recorded, and compar-
isons of the characteristics of consenters vs. non-consenters
and completers vs. non-completers were made.
Acceptability of the intervention
Assessment of acceptability refers to the older home
care clients’ and the study RNs’ and PSWs’ perceptions
about the intervention’s appropriateness, benefits, and
barriers and facilitators to implementation [109]. Per-
ceptions of the intervention by study participants were
measured using semi-structured interviews during the
final one-year interview. Perceptions of the intervention
by the study RNs and PSWs were measured using focus
group interviews at six and 18 months following initi-
ation of the intervention.
Effects of the intervention
The primary measure of effect was the change in severity
of depressive symptoms from baseline to six months as
measured by the Centre for Epidemiological Studies in
Depression (CES-D) score [110]. The CES-D consists of
20 items; the scores range from 0–60, with higher scores
indicating greater severity. A cut-off score of 16 defines
a clinically significant level of depressive symptoms, and
a score of 21 or higher defines a moderate to severe
level of depressive symptoms [110].
Secondary measures of effect included changes in the

following variables from baseline to six months and one
year: a) prevalence of clinically significant depressive
symptoms using a cut-off score of ≥ 16 on CES-D, b) se-
verity of anxiety measured by the Generalized Anxiety
Disorder Screener (GAD-7) scale [111], c) prevalence of
anxiety disorder using a cut-off score of ≥ 5 on GAD-7
[112], and d) HRQoL measured by the SF-12v2 health
survey [113]. All tools have established reliability and
validity.
The costs of use of all types of health services were

determined using the Health and Social Services
Utilization Inventory (HSSUI), which assesses costs
from a societal perspective [114]. The HSSUI consists of
questions about the respondent’s use of six categories of
direct healthcare services: a) primary care, b) emergency
department and specialists, c) hospital days, d) seven
types of other health and social professionals, e) pre-
scribed medications, and f ) lab services. The six-month
cost data were derived from the product of “quantity”
data reported on the HSSUI and 2009–2012 “price” data
obtained by our team for the HSSUI [114]. The costs of
use of health services included the costs associated with
delivery of the nurse-led intervention. Administrative



Table 3 Variables and measures

Variables Measures Timing of
data collection

Demographic and
Depression-Related
Characteristics

Age, Gender, Medical Diagnoses, History of Depression, Culture,
Informal supports, Education, Living arrangement, Income,
Marital status, Use of prescription medications, Recent stressful
life event, Alcohol use, Sleep difficulties, Chronic pain

Sociodemographic
Questionnaire

T1

Screen Depressive Symptoms Patient Health
Questionnaire-2 (PHQ-2)

T1

Cognitive Status Standardized Mini-Mental
State Examination (SMMSE)

T1, T2 and T3

Feasibility of the
Intervention

Eligibility Rate Research Activity Log T1

Enrolment Rate Research Activity Log T1

Dose of the Intervention Monthly Visit and Case
Conference Record

T2

Fidelity to Treatment Fidelity Scale T2

Attrition Rate Research Activity Log T2 and T3

Comparison between Dropouts and Completers Research Activity Log T1, T2 and T3

Acceptability of the
Intervention

Perceptions of Intervention by Study Participants Semi-Structured Interviews T3

Perceptions of Intervention by Home Care Providers Focus Group Interviews 6 and 8 months
following initiation of
the intervention

Effects of the Intervention Depressive Symptoms Centre for Epidemiological
Studies in Depression Scale
(CES-D)

T1, T2 and T3

Anxiety Generalized Anxiety
Disorder Screener (GAD-7)
Scale

T1, T2 and T3

Health-Related Quality of Life SF-12v2 Health Survey T1, T2 and T3

Home Care Provider
Outcomes

Depression Treatment: Prescription Antidepressant Medication
Use, Use of Specialized Mental Health Services

Health and Social Services
Utilization Inventory
(HSSUI)

T1, T2 and T3

Depression Management Knowledge Home Care Provider
Questionnaire

T3

Costs of Use of Health
Services, from a Societal
Perspective

Health Services Utilization, from a Societal Perspective HSSUI T1, T2 and T3

T1: Baseline; T2: 6 months after baseline measures; T3: 12 months after baseline measures.
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data from the CCAC was used to determine the use of
CCAC services.

Sample size calculation
Sample size was calculated to detect a clinically import-
ant difference of 3.5 points in mean change from base-
line to six months in the primary outcome measure,
severity of depressive symptoms. Using a standard devi-
ation of 9.0 as a conservative estimate, a sample size of
105 was estimated to be sufficient to address this pri-
mary outcome (two-tailed alpha = 0.05; beta = 0.20).

Data analyses
Quantitative data were analysed using the Statistical
Package for the Social Sciences (SPSS) version 19.0 for
Windows, using two-sided tests at the 0.05 level of sig-
nificance. For all models, the results were expressed as
effect (or odds ratio for binary outcomes), standard er-
rors, corresponding two-sided 95% confidence intervals
(CI), and associated p-values. Descriptive analyses of
participants’ characteristics and feasibility of the inter-
vention were expressed as a mean (standard deviation
[SD]) or median (minimum-maximum) for continuous
variables and count (percent) for categorical variables.
Changes in outcomes over time were examined using

paired t-tests for continuous variables and Chi-square
test (or Fisher’s exact test) for categorical variables. We
used normality probability plots to assess normality and
used non-parametric tests (Kruskal-Wallis and Wilcoxin
Signed-Rank Test) if the normality assumption was
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seriously violated. Because cost data are often right
skewed, non-parametric tests were used to evaluate dif-
ferences in medians between two time periods. However,
policy-makers and decision-makers are concerned with
the total costs of treating all older home care clients (in-
cluding those with low and high consumption of ser-
vices). As a result, mean cost is recommended as the
most appropriate measure to describe the cost of a pro-
gram or service [115].
We also performed an adjusted analysis to examine

the relation between the predictor variable (total number
of home visits by the study RN and PSW) and the pri-
mary outcome variable (six-month CES-D score) using
backward regression analysis. The predictor variable and
potential confounding variables representing known risk
factors for depression were included in the initial
models. We assessed multicollinearity by investigating
associations among the confounding variables. Variables
considered collinear were excluded from the analysis
[116]. The possibility of co-interventions, such as mental
health-related counselling and support programs, was
also monitored.
Content analysis of the older home care clients’ re-

sponses to the open-ended questions was used to ana-
lyse the qualitative data. Participant answers were sorted
into categories and themes. Descriptive analysis was per-
formed for the frequency of the answers for each ques-
tion. The RN and PSW focus group sessions were
digitally recorded and transcribed verbatim. Qualitative
data were managed using N-VIVO 9 software. Three
of the investigators (MMR, CM, DF) systematically reviewed
all transcripts and inductively generated a list of codes by
hand describing themes. By comparing and contrasting
the coded data, sub-themes, themes, interrelationships
and patterns were revealed. Differences of opinion were
discussed until agreement was reached.

Results
Feasibility of the intervention
Eligibility rate
Recruitment was conducted over a 13-month period
from May 2010 to June 2011. Figure 2 provides a sum-
mary of the flow through the study. A total of 1,540 con-
secutive CCAC clients were screened for the study, and
483 (31%) screened positive for depressive symptoms
and met all eligibility criteria. The most common reason
for ineligibility was absence of depressive symptoms
(65%).

Enrolment rate
In total, 142 (29%) of the 483 eligible home care clients
consented and entered the study. Reasons for refusal to
enrol in the study included unwillingness to change from
their usual PSW to the study PSW (38%) and feeling
overwhelmed or unwell (20%). Compared with con-
senters, more non-consenters answered “yes” to the
screening question about losing interest or pleasure in
doing things and were men. Fewer non-consenters had
Parkinson’s disease.

Dose of the intervention
Of the 142 eligible and consenting older home care partici-
pants, 125 (88%) received at least one home visit by either
the study RN or PSW during the six-month intervention
period. Reasons for not receiving the intervention are
shown in Figure 2. Twelve consenters subsequently refused
to participate, some giving reasons of feeling unwell (25%)
or lack of interest in the study (17%). Thirty-four additional
participants (24%) discontinued the intervention early (rea-
sons shown in Figure 2).
The frequency and timing of the home visits and case

conferences were tailored to individual client needs and
the results of the RN and PSW team’s assessment. Par-
ticipants received a mean of six home visits (SD 4) over
the six-month study period, a mean of 2.7 home visits
by the RN (SD 2.2) and 3.4 home visits by the PSW (SD
2.4). Participants were discussed a mean of two times at
the case conferences. More than one-third of partici-
pants (38.7%) were not discussed at a case conference;
27.5% were discussed one or two times, 18.7% were dis-
cussed three or four times, and 15.4% were discussed
five or more times.
The delivery rates of the other components of the

intervention were 78% for depression education, 72% for
social and behavioural activation, 67% for medication re-
view and supporting antidepressant medication manage-
ment, 48% for the Home Support Exercise Program, 42%
for referral and linkage to health and social services (in-
cluding primary care), 37% for problem-solving therapy,
and 28% for development of an IP depression manage-
ment plan. The delivery rates of the validated screening
tools were 84% for GDS-15, 81% for GIP-28, 78% for
SMMSE, 75% for GAD-7, 71% for the Confusion Assess-
ment Method (CAM), 64% for SCREEN II, and 35% for
the problem-solving test. These proportions are based
on the 125 older home care participants who received at
least one home visit by a study RN or PSW.

Attrition rate
Of the 142 enrolled participants, 98 (69%) successfully
completed the six-month follow-up. A total of 44 partici-
pants were lost to follow-up, yielding an attrition rate of
31% at six months. Reasons for loss to follow-up are shown
in Figure 2. Of the 142 enrolled participants, 87 (61%) suc-
cessfully completed the one-year follow-up, including seven
participants who had not completed the six-month follow-
up (Figure 2). A total of 55 participants were lost to follow-
up, yielding an attrition rate of 39% at one year. Reasons for
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loss to follow-up are shown in Figure 2. The six-month and
one-year analyses were based on a sample of 80 partici-
pants, for whom complete baseline, six-month, and one-
year follow-up data were available.

Comparison between drop-outs and completers
The baseline characteristics of older home care client
participants who completed the whole study (n = 80)
were compared to those of participants who did not pro-
vide complete baseline, six-month and one-year follow-
up data (n = 62). Compared to completers, drop-outs
had significantly higher rates of peripheral vascular dis-
ease and 11 or more chronic health conditions, lower
mean scores on the SF-12 general health perception and
energy/vitality subscales, and higher per-person costs of
use of acute hospitalization. Drop-outs were less likely
to report a history of depression and had lower per-
person costs of use of physician specialists and Meals on
Wheels. There was no difference between drop-outs and
completers on any other baseline characteristic.

Baseline demographic profile and depression-related clinical
characteristics
The study eligibility criterion of having depressive symp-
toms was fulfilled by all 142 participants: 113 (80%) re-
ported a loss of interest or pleasure in doing things and
135 (95%) reported feeling down, depressed, or hopeless
most of the day, more days than not. Most participants
(75%) answered yes to both questions. Clinically signifi-
cant depressive symptoms (≥ 16 on CES-D) were found
in more than half (56%) of participants, and more than
one third (38%) had moderate to severe depressive
symptoms (≥ 21 on CES-D). About one half (44%) of
participants were taking at least one antidepressant
medication. Sixty-four participants (45%) had a history
of depression for an average of 5.7 years (SD 13.4). Sixty
participants (42%) screened positive for both depressive
symptoms and anxiety (≥ 5 on GAD-7). One hundred
and three participants (73%) had clinically significant de-
pressive symptoms or were taking an antidepressant
medication. Of that number, only 22% were adequately
treated (taking an antidepressant medication and scoring
< 16 on CES-D).
Participants had an average of nine risk factors for de-

pression (SD 2.5), including three or more co-morbid
health conditions (96%); limitations in activities of daily liv-
ing related to physical health (88%); cardiovascular disease
(84%); use of five or more prescription medications (80%);
female gender (65%); age 80 years or over (59%); hospital
admission in last six months (59%); recent stressful life
event (56%); anxiety disorder (51%); chronic pain (51%);
widowed, divorced, or separated (48%); history of depres-
sion (45%); antidepressant medication use (44%); living
alone (31%); and cognitive impairment (31%).
Participants were mostly women (65%), living with
spouse or family (69%), with an average age of 82 years.
A similar proportion was married (49%) or widowed/di-
vorced (48%). Most (73%) had annual incomes of less
than $40,000. Although 31% lived alone, almost all re-
ported receiving some form of support from a family
caregiver or a friend. Most were fairly ill: 59% reported
one or more hospital admissions in the last six months,
79% suffered from six or more chronic health condi-
tions, 31% were cognitively impaired, and 80% were tak-
ing five or more prescription medications daily. More
than half (56%) of the participants reported a recent
stressful life event, including personal illness or injury
(48%), hospitalization (10%), change in residence (10%),
lack of family support (10%), death of close family mem-
ber or friend (8.1%), death of spouse (7.3%), change in
health of family member (4.8%), and change in financial
state (1.8%). Older adult participants reported SF-12
subscale scores at baseline that were significantly lower
than published norms for the Canadian population, indi-
cating poor HRQoL [117].

Acceptability of the intervention
Perceptions of the intervention by older adult study
participants
Overall, older home care client participants viewed the IP
nurse-led mental health promotion intervention as highly
acceptable. In addition to treating depression, the nurse-led
intervention was credited with other benefits, such as instil-
ling hope, and increasing clients’ mobility, function, confi-
dence levels, and ability to live independently. Older adult
participants often stated that the RN and PSW were caring
and available to spend time with them, providing emotional
support, reassurance, and encouragement. This was per-
ceived as a key factor in treating their depression and en-
hancing their quality of life. The clients also highlighted the
RN as being effective in facilitating timely access to various
services and supports. They felt the RN was competent,
providing timely assessment and management of their
health issues. Participants valued the assistance they re-
ceived from the PSW in completing basic activities of daily
living. The clients acknowledged that the RN improved
their knowledge of depression assessment and management
and helped in managing their medications. Overall, the par-
ticipants acknowledged the RNs and PSWs as being great
resources and committed to addressing their depression
issues.
Few negative aspects of the intervention were identified

by clients. These included the clients experiencing stress or
embarrassment because of the stigma of mental illness. Par-
ticipants also indicated that there was a need for more
home visits, more support for family caregivers, and im-
proved communication among home care providers, cli-
ents, and family caregivers.
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Perceptions of the intervention by the home care providers
All providers were women, with an average age of
48 years and an average of 13 years experience in their
current discipline. RNs and PSWs participated in separ-
ate focus groups in order to evaluate the feasibility and
acceptability of the IP nurse-led intervention. They com-
municated three main themes: the benefits of the inter-
vention; barriers to effective depression management
and successful implementation of the intervention; and
recommendations for improving the sustainability of the
IP nurse-led approach.

Benefits of the IP nurse-led intervention
Overall, the home care providers viewed the intervention as
highly acceptable and were able to describe a full range of
benefits for clients, providers, and the organization.

For clients In addition to improving the recognition
and management of depression, the nurse-led interven-
tion was credited with other benefits, such as increasing
clients’ physical and pleasurable activities, social support,
quality of life, and ability to manage other chronic health
conditions. Also, the RNs acknowledged that the inter-
vention, through education, improved clients’ knowledge
of the symptoms of depression, available treatments, and
community resources available for depression care. Pro-
viders indicated that family caregivers valued the recog-
nition and support they received for their caregiving role
and responsibilities.

For home care providers Both RNs and PSWs ac-
knowledged the importance of mental health promotion
and their role in the prevention and management of de-
pression among community-living older adults. The
most frequently cited benefit was that the nurse-led
intervention improved IP communication, collaboration,
and teamwork, as well as their own knowledge about de-
pression assessment and management. The providers ac-
knowledged the importance of the partnership between
the RN and the PSW, in that the collaboration allowed
each provider to do her own job better. Regular contact
with study clients was cited as essential in establishing a
confiding nurse-patient relationship, which was consid-
ered itself to be therapeutic.

For organizations Providers indicated that implementing
the nurse-led intervention positioned their agency as a
leader in providing community-based depression care,
which is not typically the focus of home care services.
Providers also acknowledged the positive effect of the
intervention on building capacity in depression care within
their own agencies and fostering the development of
partnerships among community organizations involved
in providing mental health services to older adults.
Implementation of the intervention was seen as highly
compatible with the existing priorities of the home care
program.

Barriers to depression management and implementation of
the nurse-led intervention
The RNs and PSWs identified several barriers to suc-
cessful implementation of the nurse-led intervention. Is-
sues that need to be addressed include improving
provider knowledge about depression care and the man-
agement of older adults with complex chronic condi-
tions; addressing the stigma of mental illness; improving
communication among the RN, PSW, CCAC case man-
ager, and PCP; scheduling regular case conferences; im-
proving provider knowledge and use of validated
screening tools; establishing the role of home care
nurses in the area of mental health promotion; and re-
ducing the number of screening tools. The providers
also identified several factors that impeded the effective-
ness of the intervention, including restrictive eligibility
criteria; limited funding; heavy workloads and limited
time; competing team member priorities; difficulties
communicating with the PCP; and lack of continuity
and coordination of care between home care, acute care,
and primary care settings.

Recommendations for improving the sustainability of the
nurse-led intervention
Home care providers made several recommendations to
improve the sustainability of the nurse-led intervention.

1) Make depression awareness, assessment, and
treatment a priority within home care.

2) Expand the eligibility criteria for the intervention to
include younger seniors with depressive symptoms.

3) Enhance education and training of home care
providers in the prevention, recognition, and
management of depression.

4) Simplify the intervention by creating a depression
care pathway that helps providers determine the
nature and severity of the client’s depression and
outlines the best course of treatment based on the
client’s specific needs and preferences. Provide
guidelines and resources to support the
implementation of the care path in routine practice.

5) Provide education to enhance IP collaboration and
address barriers to communication and collaboration
between home care providers, and between home
care and primary healthcare providers.

Effect of the intervention on the prevalence and severity
of depressive symptoms
At baseline, the mean CES-D score was 17.7 in the 80
participants that completed the study. The results of the
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paired t-test showed a statistically significant and clinically
important decrease in the CES-D score from baseline (T1)
to six-month follow-up (T2) (difference in mean scores, T2
vs. T1 -3.22, 95% CI: −5.35to −1.08, p = 0.004, followed by
an additional reduction in the CES-D scores at one-year
follow-up (T3) (difference in mean scores, T3 vs. T1 -3.52,
95% CI: −5.77 to −1.27, p = 0.003) (Table 4 and Figure 3(a)).
These differences translated into a 62% reduction over the
study period in the proportion of clients with clinically sig-
nificant depressive symptoms (≥ 16 on CES-D), from 55%
at baseline to 21% at one year.
Backward regression was used to conduct an adjusted

analysis of the relation between the dose of the inter-
vention (total number of home visits by the study RN
and PSW) and the six-month CES-D score. Three base-
line variables, CES-D score (β = 0.58), presence of an
anxiety disorder (≥ 5 on GAD-7) (β = 3.93), and recent
stressful life event (β = 3.28), explained 41% of the vari-
ance in the six-month CES-D score (p = 0.01). Hence,
the severity of depressive symptoms at six-month
follow-up was not related to the total number of home
visits. Depressive symptoms were most strongly related
to the presence of an anxiety disorder and a recent
stressful life event, and less strongly related to the base-
line CES-D score.

Effect of the intervention on the prevalence and severity
of anxiety
At baseline, the mean GAD-7 score was 5.98 in the 80 par-
ticipants that completed the study. The results of the paired
t-test showed no significant difference in the GAD-7 score
from baseline to six months (difference in mean scores, T2
vs T1 -0.95, 95% CI: −2.17 to 0.27, p = 0.13, but there was a
significant reduction in the GAD-7 score at one year (differ-
ence in mean scores, T3 vs T1 -1.83, 95% CI: −3.03
to −0.62, p = 0.003) (Table 4 and Figure 3(a)). These differ-
ences translated into a 49% reduction over the study period
in the proportion of clients with an anxiety disorder (≥ 5 on
GAD-7), from 51% at baseline to 26% at one year
(p = 0.002).

Effect of the intervention on health-related quality of life
At baseline, older adult participants had poorer HRQoL
than the general Canadian population. The results of the
paired t-tests showed that participants improved in all
SF-12 dimensions of HRQoL over the study period, with
statistically significant (at one or both follow-up times)
and clinically important improvements in eight dimen-
sions: physical composite score, physical functioning
score, role functioning related to physical health score,
pain index score, mental health composite score, vitality
index score, mental health functioning score, and role
functioning related to emotional health score (Table 4
and Figure 3(b)). A difference of five points for a
dimension of the SF-12 is considered clinically and so-
cially important [118].
Effect of the intervention on depression management
knowledge and practices
Almost half of older adult participants reported taking
an antidepressant medication at baseline. The results of
the Chi-square test indicated that, from baseline to six-
month follow-up, the proportion of older home care cli-
ents taking prescription antidepressants increased, from
44% to 51% (p < 0.001). However, there was no differ-
ence in the proportion of clients using antidepressant
medications from baseline to one-year follow-up. There
was also no difference in participants’ self-reported use
of specialized mental health services from baseline to six
months or one year. No significant correlation was
found between the number of antidepressant medica-
tions and the CES-D score at six months.
Positive changes in the clinical practice behaviours of

study RNs and PSWs occurred over the intervention
period. There was also a significant increase in the study
RNs’ self-reported knowledge and confidence in caring
for community-living older adults with depressive symp-
toms(e.g., assessing depressive symptoms using validated
tools; screening for risk factors for depressive symptoms;
providing depression education; providing social and be-
havioural activation; conducting a medication review;
providing a structured in-home exercise program; devel-
oping IP care plans related to depression management;
and documenting the effectiveness of depression inter-
ventions). There was also a moderate increase in the
study PSWs’ self-reported knowledge and confidence in
caring for community-living older adults with depressive
symptoms over the intervention period. This self-report
data was quantitative in nature and was part of the
sociodemographic questionnaire administered to the
RNs and PSWs prior to the focus group.
Effect of the intervention on the costs of use of health
services
Costs for the intervention, based on the older adults
who participated in the intervention, were $189 for a
nursing home visit, $78 for a PSW home visit, and $230
for a case conference. The mean total cost of providing
the six-month nurse-led intervention was $497 per par-
ticipant. The results of the Wilcoxin Signed-Rank test,
based on the 80 participants that completed the study,
showed no significant difference in the total mean per-
person costs of use of all types of health services (includ-
ing the nurse-led program costs) from baseline to six
months (difference -$3,101, 95% CI: −$11,545 to $5,343;
p = 0.47), or from baseline to one year (difference -$6,130,
95% CI: −$14,709 to $2,449; p = 0.16).



Table 4 Changes in depression, anxiety and HRQoL over the study period (n = 80)

Time 1a Time 2b Time 3c

n M SD M SD p-value
(T2-T1)

Difference in mean
scores (T2-T1) (95% CI)

M SD p-value
(T3-T1)

Difference in mean
scores (T3-T1) (95% CI)

CES-D Depression Score (0–60) 79 17.71 10.65 14.49 10.57 0.004 −3.22 (−5.35, −1.08) 14.19 10.94 0.003 −3.52 (−5.77, −1.27)

GAD-7 Anxiety Disorder Score (0–21) 80 5.98 5.43 5.03 5.75 0.125 −0.95 (−2.17, 0.27) 4.15 5.14 0.003 −1.83 (−3.03, −0.62)

SF-12 Physical Composite Index Score (0–100) 80 32.85 21.09 42.38 25.09 0.001 9.53 (3.85, 15.20) 41.55 23.49 0.001 8.70 (3.65, 13.75)

SF-12 Physical Functioning Index Score (0–100) 80 13.13 24.83 21.25 30.06 0.025 8.13 (1.06, 15.19) 20.00 30.66 0.063 6.88 (−0.37, 14.12)

SF-12 Role Limitation Physical Index Score (0–100) 80 25.94 26.59 42.34 38.44 0.001 16.41 (7.16, 25.65) 41.41 36.11 0.001 15.47 (6.87, 24.07)

SF-12 Pain Index Score (0–100) 80 53.75 39.60 61.88 37.73 0.031 8.13 (0.78, 15.47) 59.69 38.87 0.195 5.94 (−3.10, 14.98)

SF-12 General Health Index Score (0–100) 80 45.50 33.99 44.06 31.18 0.701 −1.44 (−8.87, 6.00) 45.25 27.88 0.935 −0.25 (−6.31, 5.81)

SF-12 Mental Health Composite Index Score (0–100) 80 54.48 19.91 60.99 23.13 0.013 6.51 (1.38, 11.64) 63.44 23.27 0.001 8.96 (3.69, 14.23)

SF-12 Vitality Index Score (0–100) 80 24.06 26.82 28.13 30.39 0.360 4.06 (−4.72, 12.85) 32.81 31.72 0.040 8.75 (0.39, 17.11)

SF-12 Social Functioning Index Score (0–100) 80 49.69 40.66 51.25 40.35 0.771 1.56 (−9.11, 12.23) 54.06 42.55 0.503 4.38 (−8.57, 17.32)

Role Limitation Emotional Index Score (0–100) 80 69.53 30.48 78.59 32.81 0.040 9.06 (0.43, 17.69) 79.84 33.13 0.029 10.31 (1.09, 19.53)

SF-12 Mental Health Index Score (0–100) 80 57.03 24.67 64.69 29.28 0.026 7.66 (0.95, 14.36) 67.03 29.85 0.003 10.00 (3.53, 16.47)
aTime 1 (T1): Baseline.
bTime 2 (T2): Six-month follow-up.
cTime 3 (T3): One-year follow-up.
M =Mean SD = Standard Deviation.
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Figure 3 Mean difference in older home care clients’ depressive symptoms, anxiety, and health-related quality of life from baseline to
one-year. Follow-Up (n=80): (a) Mean Difference in Older Home Care Clients’ Depressive Symptoms and Anxiety from Baseline to One-Year
Follow-Up (n=80). (b) Mean Difference in Older Home Care Clients’ Health-Related Quality of Life from Baseline to One-Year Follow-Up (n=80).
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However, there were significant differences over the study
period in the mean per-person costs of use of specific types
of health services, including reductions in the costs of
use of acute hospital days from baseline to six months (dif-
ference -$8,832, p = 0.03) and one year (difference -$9,126,
p = 0.03). This difference was due to a 56% reduction in
the number of participants with one or more hospital
admissions over the study period, from 55% (44/80) at
baseline to 24% (19/80) at one year (p = 0.44). There were
also significant reductions from baseline in the mean per-
person costs of use of ambulance services (difference -$105
at six months, p = 0.002 and -$138 at one year, p < 0.001)
and emergency room visits (difference -$89 at six months,
p = 0.006 and -$104 at one year, p = 0.002).
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These reductions in costs were offset by increases,
from baseline to one year, in the costs of use of other
health providers (e.g., dentist, optometrist, massage ther-
apy) (difference $1,328, p = 0.02), and long-term care
(difference $1,011, p = 0.02). This difference in costs of
long-term care was due to 14% of older adults being ad-
mitted to long-term care over the study period. There
was no significant difference in the costs of use of other
types of health services.

Discussion
Feasibility of the intervention
The feasibility of the intervention relates to the degree
to which the participants enrol in, complete, and comply
with the intervention [46]. Despite concerted efforts, the
29% enrolment rate in this study was lower than the 45-
64% rates reported in other similar studies [3,86,90,92], a
difference that may be related to the nature of the inter-
vention or the target population. Our lower enrolment
rate could also be related to older adults’ reluctance to
report depressive symptoms. In general, the reasons
given for non-participation were not related to the na-
ture of the intervention. The challenges of recruiting
older adults with depression are well documented
[119,120]. To address recruitment barriers, we used clear
but simple communication, gave the client the time
needed to decide, had a clear protocol for contacting po-
tential participants and flexible scheduling, and educated
family caregivers about the study. Our efforts confirm
that, although recruitment was labour-intensive and dif-
ficult, it was achievable in this client group.
We had attrition rates of 31% at six months and 39% at

one year, which are comparable to those reported in other
similar studies [86]. Client characteristics, organizational
barriers, and client preferences contributed to attrition in
our study. First, 16% of participants died over the course of
the study, while 18% discontinued the study because of
health problems or lack of interest, and the remainder were
difficult to contact. Again, the reasons given for withdrawal
were not related to the nature of the intervention.
Attrition has been recognized as a factor that threatens

internal validity and reduces statistical power in a study.
To minimize attrition, the study coordinator used a
participant-tracking plan and the interviewers built rap-
port and trust with the participants and maintained
between-assessment contact [121,122]. Participants were
also compensated for their time ($15 for the baseline
interview and $10 for the six-month interview). Case
manager recruiters and interviewers met monthly with
the principal investigator to clarify recruitment and data
collection procedures, identify problems, and make sug-
gestions for improvement. Attrition may contribute to
self-selection bias when the characteristics of individuals
who withdraw from the study differ from those of
individuals who complete the study [123]. In our study,
drop-outs were a somewhat lower-functioning group
than those who were retained in the study.
Compliance with the intervention was operationalized

as: (1) the dose of the intervention, defined as the num-
ber of home visits and case conferences, and (2) the
level of fidelity to treatment (i.e., the extent to which the
RNs and PSWs adhered to the components of the inter-
vention). About 88% of older adult participants received
at least one home visit by either the study RN or PSW
during the six-month intervention period. Of that num-
ber, 73% completed the six-month intervention and 27%
withdrew. This completion rate is comparable to those
reported in other similar studies [3,86,90,92]. The deliv-
ery rate of the components of the intervention ranged
from 28% for development of an IP depression manage-
ment plan to 78% for depression education. In addition,
71 to 84% of participants were screened for depressive
symptoms, cognitive impairment, anxiety, and delirium.
Variations in the delivery rate of these components may
reflect tailoring of the intervention to individual clients,
providers, and settings. The smaller time commitment
to the development of an IP depression management
plan could have been related to the smaller number of
RNs compared to PSWs on the team. Indeed, the RNs
reported heavy workloads and limited time as barriers to
implementation of the intervention. Future research ex-
ploring the composition and distinct roles of the mem-
bers of the nurse-led teams, including optimal RN:PSW
ratios is warranted.
Several strategies were implemented to monitor and en-

hance fidelity of intervention implementation. These in-
cluded: (1) monthly audits of the study documentation to
assess fidelity, (2) monthly outreach visits with the interven-
tion providers, and (3) scheduled reminders and updates
[108]. These strategies proved to be effective in identifying
problems related to implementation, clarifying the inter-
vention protocol, and developing suggestions for improving
fidelity of intervention implementation.

Acceptability of the intervention
Acceptability was defined as the older home care client
and study RNs’ and PSWs’ perception of the interven-
tion’s appropriateness, benefits, and convenience of im-
plementation [109]. Overall, the participants viewed the
nurse-led intervention as highly acceptable and were
able to describe a full range of benefits. Perceived bene-
fits from the client perspective centred on the personal
attributes of the providers (caring and competent) and
positive results (decreasing depression, improving func-
tion, instilling hope, increasing confidence, increasing
knowledge of depression, and facilitating access to other
services and supports). Older adult participants also in-
dicated that caring, emotional support, reassurance, and
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encouragement were key factors in the treatment of
their depression. This was supported by the qualitative
feedback from the providers. These findings suggest the
need to include a relational measure of some kind in fu-
ture studies to quantify the impact of this important as-
pect of the intervention on the outcomes. Family
caregivers indicated that they also valued the recognition
and support they received as a result of the intervention.
This finding suggests that future IP nurse-led DCM in-
terventions should include a family satisfaction measure
of some kind to capture the impact of the intervention
on family caregivers.
Providers highlighted the benefits of: (1) regular in-home

visits, (2) IP collaboration and teamwork, (3) increased
knowledge of depression assessment and management,
(4) the RN working collaboratively with the PSW, (5) im-
proved communication and collaboration among home
care, primary healthcare, and specialized mental health
professionals and services, (6) improved recognition and
management of depression, and (7) access to timely pri-
mary care and follow-up management.
Key barriers to implementing the nurse-led interven-

tion included: (1) lack of home care provider knowledge
and skills in depression assessment and management in
older adults with complex chronic conditions, (2) ad-
dressing the stigma of mental illness, (3) heavy work-
loads and limited time, (4) communication barriers
among the RN, PSW, home care CM, and PCP, and (5)
limited access to personal support and other home care
services. Recommended solutions to improve the sus-
tainability of this approach to care delivery included: (1)
expanding eligibility criteria, (2) providing additional
staff education about depression care management, (3)
improving communication among home care providers,
and (4) developing a depression care pathway. These
findings are similar to those of recent research on imple-
menting evidence-based mental health programs in
community settings [89]. Our study suggests that future
IP nurse-led DCM interventions should incorporate
these strategies to improve the effective translation of
this evidence-based approach to care.

Effects of the intervention
This study provides initial evidence for the feasibility, ac-
ceptability, and sustained effects of the intervention in
improving client outcomes, reducing use of expensive
health services, and improving clinical practice behav-
iours of home care providers. Our results extend those
in the literature and current translation of evidence-
based depression care in several ways.
First, the IP nurse-led mental health promotion interven-

tion proved to be feasible and effective in reaching our
target group - older home care recipients with depressive
symptoms. The baseline rate of clinically significant
depressive symptoms of 56% in the present sample greatly
exceeds the 8.5-47% rates reported for representative sam-
ples of older home care recipients [1,4,8,25,61,92]. Our
study deliberately recruited only seniors who had an in-
creased risk for depressive symptoms; in fact, their rate of
depressive symptoms was closer to the rate reported among
institutionalized older adults [124]. A key issue is not sim-
ply the high prevalence of depressive symptoms, but rather
the combination of depressive symptoms and high rates of
co-morbidities. Almost all the older adults in our study had
multiple (3 or more) chronic conditions and 68% had six or
more. This situation is cause for concern, given that depres-
sion in the context of multiple chronic conditions is associ-
ated with increased medical symptom burden, functional
impairment, and poor adherence to treatment, increasing
the probability of adverse health outcomes and increased
healthcare utilization and costs [125]. Overall, these find-
ings underscore the important role of home care in the
screening, early identification, and management of depres-
sion in this vulnerable population.
Of the 142 eligible consenting older home care clients,

103 (73%) had clinically significant depressive symptoms
or were taking an antidepressant medication. Of that
number, only 22% were adequately treated, a rate con-
sistent with the 20-30% rates observed in other studies
[1,8,12]. These findings are noteworthy, given that un-
treated or under-treated depression is associated with
greater morbidity and dependency, functional decline,
diminished HRQoL, pain [14], poor adherence to med-
ical treatment, increased demands on family caregivers,
premature nursing home admissions [16], increased use
of healthcare services [2,3,9,15-18], and increased risk of
premature death from suicide and other medical condi-
tions [19].
A key strength of our study was that the two-step

screening and recruitment process identified many older
adults who would not normally have received any treat-
ment for their depression. This finding highlights the
importance of incorporating depression screening, using
a validated screening tool, into routine clinical practice
for older adults requiring PSS. Based on the results of
this study, screening should include evaluation of risk
factors for depression, particularly anxiety, stressful life
events, and a history of depression.
Second, the results of this study add to the growing

evidence for the effectiveness of an IP nurse-led depres-
sion care management intervention for community-
living older adults in reducing depressive symptoms
[41,66,69,72,76,79,81-84,86] and improving HRQoL
[41,42,70,76,79]. As we hypothesized, the IP nurse-led
mental health promotion intervention was effective in
reducing depressive symptoms at the six-month follow-
up, with a small additional improvement six months
after the intervention. The 20% (3.5 point) reduction in
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the mean CES-D depressive symptom score at
one year is comparable to that reported in other
DCM trials involving community-living older adults
[41,42,66,69,72,76,79,81-85,87,91,92] and is clinically
meaningful [110]. This difference in the CES-D score
translated into an impressive 62% reduction over the
study period in the proportion of clients with clinically
significant depressive symptoms.
Our study enrolled older adults with any level of de-

pression severity, cognitive impairment, and other co-
morbid health conditions, including people who are
often excluded from community-based studies. Almost
one-third (31%) of the sample had dementia. Thus, this
study makes an important contribution by providing
knowledge of the effectiveness of a nurse-led mental
health promotion intervention among a more vulnerable
group of older home care clients. The use of less re-
strictive selection criteria increased the heterogeneity of
the sample, reflecting the variability in older home care
recipients seen in everyday practice. It also enhanced the
generalizability and clinical applicability of the research
findings to include older adults at risk of, suffering from,
or recovering from depression [46,126].
An important finding of this study was that it provides

preliminary evidence for the effectiveness of the inter-
vention among older home care clients with dementia.
This finding is particularly noteworthy given that de-
pression in clients with dementia frequently remains un-
diagnosed or the depression is considered to be an
inevitable and untreatable consequence of dementia.
Our findings are consistent with those of previous stud-
ies that have shown that dementia in clients with depres-
sion does respond to treatment, and appropriate therapy
can improve the well-being of these patients [127].
These findings suggest that future IP nurse-led DCM in-
terventions should target older home care clients with
dementia.

A novel finding of this study was the long-term main-
tenance effect of the intervention in reducing depressive
symptoms. This result is particularly meaningful, given
the chronic and recurrent nature of depressive symp-
toms in this population. Most studies on the effective-
ness of DCM interventions have analysed only the
immediate effects of the intervention. Our findings sug-
gest that clinical benefits continue to accrue well beyond
the intervention period. Other studies have reported
similar positive long-term effects on depressive symp-
toms [41,69] but they involved a nurse working in col-
laboration with an IP team, not leading an IP DCM
strategy.
Another important finding of this study was the identifi-

cation of three variables at baseline that predicted the sever-
ity of depressive symptoms at the six-month follow-up:
anxiety, recent stressful life event, and history of depression.
Little is known about the mechanism through which exist-
ing DCM interventions improve depression outcomes. Our
study suggests that future IP nurse-led DCM interventions
should give special attention to these factors as means of
enhancing the effects of the intervention in reducing de-
pressive symptoms. Our findings also suggest that limited
home care resources may be used more effectively if tar-
geted toward older adults with these characteristics.
Third, as expected, the intervention that reduced de-

pressive symptoms also produced significant improve-
ments in HRQoL. Given the lower level of HRQoL in
older adult participants at baseline, this is a clinically im-
portant gain. Our findings are consistent with those of
previous studies [41,42,70,76,79]; however, a novel aspect
of our study was that the intervention effects on HRQoL
were sustained six months after the intervention period.
The association between depressive symptoms and
HRQoL is well documented in the literature [70].
Fourth, a unique aspect of our study is that it included

anxiety as an outcome, which is especially relevant in
light of the high rate of co-morbidity between depression
and anxiety [84], 42% in our sample, and the finding that
anxiety at baseline was a risk factor for depressive symp-
toms. The intervention resulted in a 49% reduction over
the study period in the proportion of clients with anx-
iety. It might be beneficial for future interventions to
specifically target anxiety as a means of reducing depres-
sive symptoms and enhancing the HRQoL of this vulner-
able population.
Fifth, our study showed that these improvements in client

outcomes were achieved at no additional cost to society as
a whole, thus making the intervention highly desirable,
given its clinical benefits. Previous studies that included an
economic evaluation focused only on the use of hospital,
emergency room visits, home care services, antidepressant
medications, primary care, and specialty mental health ser-
vices as measures of cost [73,74,86,93,95]. Our study is
unique in that it measured use and costs of a full range of
health services, from a societal perspective. Although our
results showed no significant difference in the total mean
costs of use of health services (including the nurse-led pro-
gram costs), there were significant reductions in the costs
of use of specific types of health services, such as acute
hospitalization, ambulance services, and emergency room
visits. Previous studies have also reported reductions in
hospitalization with a collaborative IP DCM approach
[73,74,86,95]. The $9,126 reduction in per-person costs of
use of hospitalization by itself creates more than enough
savings to pay for the intervention. In Canada, hospital
costs constitute the largest component of healthcare expen-
ditures for depression, at approximately $3.8 billion dollars
per year [128].
Sixth, the study results support and extend the literature

regarding best practice guidelines for the prevention and
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management of depression in older adults with depressive
symptoms. Given the multifactorial nature of depression,
older adults with multiple chronic conditions are best
served by an IP team of professionals and non-professional
PSWs with complementary skills to address the biopsycho-
social determinants of depression. Our results support the
need for a chronic disease management approach to de-
pression that (1) involves an IP team; (2) targets individuals
at risk [37]; (3) involves intensive RN case management and
community navigation to facilitate timely access to services
and supports [45,48]; (4) includes regular in-home visits by
an RN and PSW; (5) encourages regular communication
among home care providers, and (6) provides formal mech-
anisms for communication and collaboration between
home care and primary healthcare providers and referral to
specialized mental health services [48-50]. Moreover, our
findings demonstrate the role and value of PSWs working
in collaboration with an RN and other health professionals
in enhancing client outcomes. Other studies have also
shown the effectiveness of using trained PSWs to improve
the health outcomes of older adults in community-based
[7,106] and institutional settings [87,96].
Seventh, the intervention was effective in improving

clinical practice behaviours of home care providers. This
finding is noteworthy, because most interventions that have
successfully improved depression detection have not led to
better clinical practice [85]. The intervention had a signifi-
cant effect on increasing antidepressant use among older
home care participants at six months. Previous studies have
also reported improvements in antidepressant use with a
collaborative IP DCM approach [129,130]. It is possible that
participants underreported use of mental health services,
which was not increased during the study. Raina [131]
found that older adults tend to over-report contact with
primary care practitioners and under-report contact with
other medical specialists. A future qualitative study is
warranted to learn more about the barriers and facilitators
to accessing specialized mental health services for older
home care recipients.
Positive changes in many other clinical practice behav-

iours of the study RNs and PSWs occurred over the
intervention period. There was also an increase in the
study RNs’ self-reported knowledge and confidence in
caring for community-living older adults with depressive
symptoms. These findings suggest that the study home
care providers were successfully trained to provide and
deliver this evidence-based intervention for depression
to older adults as part of their caseload. The importance
of non-mental health nurses conducting this interven-
tion is considerable, given that previous effectiveness
studies of collaborative IP DCM approaches used trained
mental health nurses or advanced practice nurses. The
nurse-led mental health promotion intervention in this
study was provided by existing home care staff.
Overall, our findings suggest that the IP nurse-led
mental health promotion intervention is a promising
model that has the potential for moving the field toward
greater dissemination of evidence-based depression care
into real-world practice settings. The academic and
community agency partnerships worked together suc-
cessfully on this research. The participating organiza-
tions demonstrated shared commitment for planning,
implementation, and evaluation; shared vision and objec-
tives; infrastructure support; stakeholder engagement
and buy-in; and strong leadership support in the devel-
opment of this nurse-led model. These are all essential
factors that contributed to the development of a prac-
tical, transferable, and sustainable practice model in this
population. The research built capacity in depression
care and fostered collaborative partnerships across the
geriatric mental healthcare delivery system that further
enhanced the sustainability of the intervention.

Limitations of the study
Several limitations to this study should be noted. First, the
single study site may limit the generalizability of our find-
ings. Second, there is no comparison group in the one-
group pre-test post-test design. Third, despite concerted
efforts, we were only able to enrol 29% of eligible clients;
thus, our sample might not have been truly representative
of the population at risk and sampling bias may have influ-
enced the results. Fourth, it is possible that attrition re-
sulted in self-selection bias, because the drop-outs were a
somewhat lower-functioning group than those who were
retained in the study. Fifth, clinical depression was not eval-
uated in this study; in future studies, it would be important
to include a structured clinical interview to confirm a
DSM-IV based diagnosis of major or minor depression ver-
sus depressive symptoms. Sixth, the use of a proxy respond-
ent as a source of data for study participants with
limitations in cognition, physical health, or language may
have resulted in inaccuracies [132]. Seventh, the finding
that there was no difference in the total per-person costs of
use of health services from baseline to one-year follow-up
may be because of an insufficient sample size and limited
power to detect differences. Future trials with an economic
evaluation are needed that have sufficient power to detect
cost differences. A final limitation of the study design is that
it is impossible to assess the specific contributions of each
of the various elements of this complex IP nurse-led inter-
vention. In future studies, it would be important to examine
whether one or more of the components of the interven-
tion are responsible for the effects or whether all compo-
nents of the intervention are necessary ingredients. For
example, future research is warranted to determine if those
older adult participants referred by the RN to IP team
members realized more benefits than those who were not
referred to the IP team.
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Conclusions
With the rapid increase in the number of seniors living in
the community, depression is becoming a serious problem
that, without intervention, will place extensive burdens on
healthcare resources. Home care has the potential to play a
pivotal role in the prevention, early recognition, and man-
agement of depression as a means of enhancing the quality
of life of older people with chronic conditions. The results
of this study provide the first evidence of the feasibility, ac-
ceptability, and sustained effects of an IP nurse-led mental
health promotion intervention in improving client out-
comes, reducing use of expensive health services, and im-
proving clinical practice behaviours of home care providers
under real-world practice conditions. These findings are
important, given the high prevalence of depression among
older home care clients, and the low rate of recognition
and treatment of depression in this high-risk population.
The study findings underscore the role and value of nurses
within the IP home care team in the management of de-
pression and generate lessons learned that are relevant to
other home care settings. Home care policy makers, agen-
cies, and funders should consider an IP nurse-led strategy
as an appropriate and effective approach to reducing de-
pressive symptoms and improving the HRQoL of older
adults with depressive symptoms. Future research should
evaluate its efficacy using a randomized controlled trial de-
sign, in different settings, with a larger sample of older
home care clients with depressive symptoms. Future re-
search is also needed to identify strategies to improve enrol-
ment and completion rates to ensure adequate sample size
and to reach those most at risk.
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