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Abstract 
 

Background:  Physical injuries and psychological trauma frequently co-occur, and are 

associated with worse return-to-work outcomes.  The Workers’ Compensation Board of Alberta 

(WCB-Alberta) offers psychologically-based occupational rehabilitation programs for workers 

having sustained traumatic psychological injuries (TPI) in the workplace.  These programs have 

not been formally evaluated since their inception.  As a result, it is not clear how successful these 

programs are in facilitating return-to-work.  Additionally, factors associated with return-to-work 

in workers with or without TPI and pain resulting from physical injuries who have been referred 

to psychologically-based rehabilitation services have not been identified.   

Objectives:  The broad aim of this study was to identify factors associated with return-to-work 

in workers with or without comorbid physical injuries and TPI undergoing rehabilitation for TPI 

through WCB-Alberta. 

Methods:  The current study employed a population-based, retrospective, longitudinal design.  A 

secondary analysis of data on 488 injured workers undergoing rehabilitation for TPI between the 

years of 2014 and 2016 was conducted.  We also examined group differences between those with 

or without comorbid TPI and pain resulting from physical injuries on 

demographic/administrative and injury-related variables, as well as psychological variables.  The 

TPI only group consisted of 318 injured workers, and the TPI + painful physical injury group 

consisted of 170 injured workers.  To identify factors associated with return-to-work at the time 

of program discharge, we used chi-squared tests of independence and independent samples t-

tests.  Logistic regression analyses were conducted to model return-to-work prediction. 

Results:  Return-to-work was less likely among workers with comorbid injuries, primarily 

physical injuries, longer average treatment durations, and among those admitted to higher 
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intensity interventions (i.e., multidisciplinary treatment).  Return-to-work was also less likely 

among workers with greater levels of self-reported pain intensity, depression, and posttraumatic 

stress disorder (PTSD) symptoms; namely, defensive avoidance.  Workers with greater levels of 

self-reported readiness to return-to-work were more likely to successfully return-to-work. 

Conclusions:  The current study provides evidence of factors associated with return-to-work in 

workers receiving psychologically-based rehabilitation services, which has not been extensively 

examined in the literature.  The PTSD symptom domain of defensive avoidance was the only 

symptom domain significantly associated with return-to-work beyond the 

demographic/administrative and injury-related variables, appearing to be particularly important 

in relation to return-to-work outcomes.  Further research with larger sample sizes is needed in 

order to delineate the relationships of psychological variables with return-to-work. Given power 

and sample size limitations, we were unable to examine whether factors associated with return-

to-work differed in the TPI only and TPI + painful physical injury groups.  
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Chapter 1: Introduction 

Traumatic psychological injuries (TPI) refer to a broad variety of psychological injuries, 

such as posttraumatic and acute stress disorders, adjustment disorders, and mood and 

somatoform disorders that may develop following exposure to work-related traumas (Gnam, 

2000; Rose, 2006).  An estimated 30% of workplace disability claims in Canada result from 

psychological injuries, posing significant societal and economic costs (Mental Health 

Commission of Canada, 2019).  TPI is associated with worker participation restrictions (Gnam, 

2000; Rose, 2006), including low job performance, impaired functioning and activity limitations, 

and absenteeism (Wald & Taylor, 2009).  Often complicating outcomes for individuals with TPI, 

the co-occurrence of physical injuries and resulting pain conditions are also an important 

consideration (Hensel, Bender, Bacchiochi, & Dewa, 2011; Hensel, Bender, Bacchiochi, 

Pelletier, & Dewa, 2010; Gnam, 2000), as physical injuries are often associated with 

psychologically traumatic events (Duckworth & Iezzi, 2010).   

Recognizing the impact of TPI on Albertan workers, the Workers’ Compensation Board 

of Alberta (WCB-Alberta) offers TPI rehabilitation programs for injured workers who have 

sustained TPI in the workplace (Rose, 2006; WCB-Alberta, 2019).  These programs have not 

been formally evaluated since their inception in 2002.  As a result, evidence has not yet been 

established in how successful these programs are in facilitating return-to-work for workers with 

TPI, or what factors are associated with return-to-work.  Additionally, while the co-occurrence of 

pain and traumatic symptoms are common in rehabilitation settings (Fishbain, Pulikal, Lewis, & 

Gao, 2017), the two have often been examined in isolation (Herrera-Escobar et al., 2018a).  

Consequently, little is known about factors predicting return-to-work outcomes in workers with 
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or without co-occurring TPI and pain conditions (Giummarra et al., 2017; Herrera-Escobar et al., 

2018a, 2018b). 

It is important to distinguish TPI from traumatic injuries, as the latter may result in TPI, 

but is not required in order to develop TPI (e.g., Giummarra et al., 2017, 2018; Herrera-Escobar 

et al., 2018a, 2018b).  In the literature, the term ‘traumatic injuries’ most often refers to primarily 

physical injuries.  However, the term ‘TPI’ has become an umbrella term representing a variety 

of psychological injuries that may develop following exposure to psychologically traumatic 

events in the workplace (Gnam, 2000; Rose, 2006).  TPI may include, but are not limited to, 

traumatic events involving physical injuries.  Posttraumatic stress disorder (PTSD) is the most 

common form of TPI (Gnam, 2000; Rose, 2006).  However, meeting criteria for TPI does not 

require a diagnosis of PTSD or associated anxiety disorders, such as partial PTSD and acute 

stress disorders; and may reflect other psychological disorders (e.g., depression) reasonably 

thought to be caused by exposure to psychologically traumatic work-related events (Gnam, 2000; 

Rose, 2006).  Being as PTSD is the most common form of TPI, the following section will draw 

heavily upon literature in this area.  A list of these key terms and their definitions are available in 

Table 1.   

1.1 Rehabilitation in Workers’ Compensation Settings 

 The workers’ compensation system in Canada is a provincially legislated system in which 

workers waive their right to sue their employer for work-related injuries, and in turn receive 

compensation and benefits over the course of their recovery.  Employees and employers fund the 

compensation system through paying workers’ compensation insurance premiums (Association 

of Workers’ Compensation Boards of Canada [AWCBC], 2013a).  Workers’ compensation 

systems were founded on the Meredith Principles, which include: 1) No fault compensation,   
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Table 1. Key terms and definitions used in this study. 
Term Definition 

Traumatic Injury 

Physical injuries resulting from physical trauma, including 
traumatic injuries to the bones, nerves and spinal cord; 
muscles, tendons, ligaments, and joints; open wounds; 
surface wounds and bruises; burns; intracranial injuries; 
effects of environmental conditions; and other traumatic 
injuries and disorders resulting from physical trauma 
(Canadian Standards Association, 2003). 

Psychological Injury 

Psychological injuries resulting from a psychological 
experience (e.g., PTSD, partial PTSD, acute stress 
disorders, adjustment disorders, mood and somatoform 
disorders, etc.; Black, Sim, Collie, & Smith, 2019; Rose, 
2006). 

Traumatic Psychological Injury 

Psychological injuries resulting from a work-related 
experience involving exposure to a traumatic event. (Rose, 
2006).  TPI encompass psychological injuries, but are 
differentiated in that they result from exposure to a 
traumatic event, and may include, but are not limited to, 
traumatic physical injuries (Gnam, 2000; Rose, 2006)  
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where the liability for injuries are treated equally among employees and employers; 2) collective 

liability, where employers collectively share the liability for injured workers; 3) guaranteed 

benefits, where compensation will be guaranteed for injured workers through established funds; 

4) independent administration, where WCB operates independently from governments; and 5) 

exclusive jurisdiction, where only Workers’ Compensation Boards (WCB) provide workers’ 

compensation insurance (AWCBC, 2013a).  The primary goal of WCB is not only to provide 

compensation for workers having sustained work-related injuries, but also to facilitate recovery 

and return-to-work for injured workers through providing rehabilitation planning and services 

(WCB-Alberta, 2019a).    

1.1.1 WCB-Alberta’s traumatic psychological injury rehabilitation programs.   

Research suggests that multidisciplinary, graded, and tailored approaches to rehabilitation 

are most effective for achieving sustainable return-to-work outcomes (Cancelliere et al., 2016).  

Consistent with this, WCB-Alberta offers TPI rehabilitation programs for individuals having 

developed TPI following exposure to work-related traumas (Rose, 2006).  Workers are triaged to 

one of three TPI program levels (TPI Level 1, TPI Level 2, or TPI Level 3) offered through 

WCB-Alberta, each increasing in intensity and the level of services offered in facilitating return-

to-work (WCB-Alberta, 2019b).  WCB-Alberta’s TPI program continuum of care model has 

been described by Rose (2006), and can be found in Appendix A.  TPI Level 1 programs involve 

one-on-one psychotherapy with a psychologist, one to two times per week.  TPI Level 2 

programs involve one-on-one psychotherapy with a psychologist and additional work (e.g., 

exposure therapy) with an occupational therapist, one to two times per week.  TPI Level 3 

programs are intended for workers with multiple return-to-work barriers, including physical 

injuries and functional limitations, and involve the provision of multidisciplinary rehabilitation 
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services for up to five and a half hours per day, four days a week.  Services offered through 

WCB-Alberta’s TPI rehabilitation programs may include cognitive behavioural and cognitive 

processing therapies, prolonged exposure therapies, group psychological sessions and 

psychoeducational workshops, in vitro and in vivo exposure techniques, community integration, 

and worksite reintegration (WCB-Alberta, 2019b).  As previously mentioned, these programs 

have not been formally evaluated.  Consequently, we do not know how effective these programs 

are for facilitating return-to-work in workers with varying levels of TPI, including those with or 

without comorbid pain conditions. 

1.2 Traumatic Psychological Injury and Comorbid Pain Conditions 

It is well established in the literature that pain and psychological trauma symptoms 

frequently co-occur (Akerblom, Perrin, Fischer, & McCracken, 2017; Andersen, Andersen, & 

Andersen, 2014; Fishbain et al., 2017; Giummarra et al., 2017; Siqveland, Hussain, Lindstrom, 

Ruud, & Hauff, 2017a; Siqveland, Ruud, & Hauff, 2017b), and that the presence of trauma 

symptoms in individuals with physical injuries is associated with adverse outcomes.  For 

example, co-occurring pain and trauma symptoms are associated with greater psychological 

distress, functional impairments and activity limitations (Akerblom et al., 2017; Andersen et al., 

2014; Ghisi et al., 2013; Giummarra et al., 2017; Langford et al., 2018), as well as worse return-

to-work outcomes (Hensel et al., 2011; Herrera-Escobar et al., 2018a).  As previously mentioned, 

most research has either examined TPI and physical injury in isolation (Herrera-Escobar et al., 

2018a), or has examined TPI in individuals with primary physical injuries referred to 

multidisciplinary pain management programs (Akerblom et al., 2017; Andersen et al., 2014; 

Langford et al., 2018).  As a result, the impact of comorbid pain conditions on return-to-work 
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outcomes for individuals receiving treatment for TPI, as opposed to pain, is also not clear 

(Giummarra et al., 2017; Herrera-Escobar et al., 2018a, 2018b). 

The following chapter aims to provide an overview of factors predicting return-to-work 

in workers with or without comorbid TPI and pain conditions in order to formulate hypotheses as 

to what factors might predict return-to-work in a pre-existing dataset obtained from WCB-

Alberta’s TPI rehabilitation programs between the years 2014 and 2016.  Additionally, the 

following chapter will identify important psychological factors associated with comorbid TPI 

and pain conditions in order to formulate hypotheses as to supplementary data that were 

extracted from WCB-Alberta’s TPI rehabilitation program claim files between the years 2014 

and 2016.   
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Chapter 2: Overview of the Literature 

2.1 Theoretical Background 

 Understanding how comorbid pain resulting from physical injuries and TPI may become 

disabling for individuals is complex, as it is well known that pain-related impairments extend 

beyond the underlying physical pathology of the pain condition (McCracken, 2007; Sharp, 

2000).  Pain is better understood as a multidimensional construct involving complex interactions 

between cognitive, affective, and behavioural factors (McCracken, 2007; Sharp, 2000).  In order 

to understand how comorbid TPI and pain conditions may become disabling for injured workers,  

brief discussion as to theoretical conceptualizations cutting across both TPI and pain conditions 

is warranted.  These models include biopsychosocial (Gatchel, Peng, Peters, Fuchs, & Turk, 

2007) and cognitive behavioural (Turk, Meichenbaum, & Genest, 1983) approaches to 

understanding co-occurring pain and trauma, emphasizing mechanisms of shared vulnerability 

(Asmundson, Coons, Taylor, & Katz, 2002), diathesis-stress (Turk, 2002), and mutual 

maintenance (Asmundson et al., 2002; Sharp & Harvey, 2001). 

 2.1.1 Neuroscientific basis for understanding comorbid pain and trauma. 

 It is important to acknowledge that there is a strong neuroscientific basis for 

understanding the link between co-occurring pain and psychological trauma (Scioli-Salter et al., 

2015); research indicates that there are shared physiological mechanisms of both (Gomez-Perez, 

Lopez-Martinez, Luis-Parraga, Teale-Sapach, 2015; Lerman et al., 2016; Scioli-Salter et al., 

2015).  For example, there are known to be multiple converging brain areas where symptoms of 

pain and psychological trauma potentiate one another (see Appendix B; Scioli-Salter et al., 2015). 

There are also several differences in the inflammatory responses of individuals with co-occurring 

pain and psychological trauma (Lerman et al., 2016).  Pain transmission and amplification are 



 

 8 

also known to be influenced by several PTSD-related neurotransmitter, neurohormone, and 

inflammatory system factors (Scioli-Salter et al., 2015).  Fundamental to this understanding is 

the stress response (Bosco et al., 2013; Scioli-Salter et al., 2015), whereby following exposure to 

threat, signals from threat stimuli travel through the thalamus.  Similarly, pain signals travel 

through the spinal cord to the thalamus. Following activation of the amygdala, a species-specific 

defense response is activated, initiating “hormonal, cardiovascular, and behavioural reactions, as 

well as changes in regional brain dynamics and information processing” (Scioli-Salter et al., 

2015, p. 364), which enables defensive reactions (e.g., avoidance) through long-term potentiation 

in the amygdala.  This species-specific defense response is the body’s innate reaction to fearful 

stimuli, initiating the ‘fight, flight, or freeze’ reaction and promoting behavioural reactions 

(Allen, Myers, Beck, Pang, & Servatius, 2019; Baldwin, 2013).  Defensive avoidance reactions 

reflect both physical and psychological responses to sources of potential threat, including the 

avoidance of upsetting thoughts, avoidance of feelings or reminders of psychologically traumatic 

events, as well as behavioural avoidance of reminders of pain (Baldwin, 2013; Cho et al., 2011).  

From an evolutionary perspective, defensive responses to potential sources of threat have an 

evolutionary advantage, ensuring biological survival (Baldwin, 2013).   

 2.1.2 Biopsychosocial model of chronic pain.  Gatchel et al.’s (2007) biopsychosocial 

model of chronic pain emphasizes biological, psychological, and environmental/social factors 

associated with the experience of pain.  These factors extend beyond the underlying physical 

pathology of pain conditions and symptoms to factors that may help to explain the mechanisms 

through which comorbid TPI and pain become disabling conditions.  This model acknowledges 

unique personal characteristics that determine how varying individuals experience pain.  

Biological factors influencing the experience of pain include genetic predispositions, imbalances 
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in neurotransmitters and neuromodulators, neural pathways through which nociceptive input 

travels, nerve damage, neuroplastic responses, and hormones associated with various 

physical/psychological statuses.  Psychological factors include negative affect (e.g., anxiety, 

depression) and cognitive factors (e.g., catastrophizing, distress) that contribute to further pain 

and pain-related impairments, as well as individuals’ beliefs and appraisals of their pain that may 

influence adjustment and how one responds to the experience of pain.  Environmental/social 

factors include personal and work history, socioeconomic status, environmental stressors, social 

support, education level, and health systems and policy issues, among others. 

2.1.3 Cognitive behavioural model of chronic pain.  According to Turk et al.’s (1983) 

cognitive behavioural model of pain, somatic symptoms interact with thoughts, behaviours, and 

emotions, which in turn interact with one another, thereby worsening the underlying pain 

condition.  While the level of pain is a primary consideration, it interacts in a bidirectional 

relationship with other factors.  For example, although the experience of chronic pain may 

influence traumatic symptoms, these symptoms may similarly influence the experience of pain.  

Here, cognitive re-experiencing of the traumatic event may result in avoidance behaviours (e.g., 

fear of movement/re-injury), which in turn results in greater functional impairments and activity 

limitations.  Similar to Gatchel et al.’s (2007) biopsychosocial model, cognitive behavioural 

models posit that pain outcomes are largely determined by how an individual reacts to their pain 

experience.  These models take into account comorbid psychological conditions that are involved 

in the development and maintenance of pain conditions, thereby accounting for distress and 

impairments that extend beyond the physical experience of pain.  Cognitive behavioural 

perspectives augment the biopsychosocial approach by providing a more articulated perspective 
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as to how cognitive, emotional, and behavioural factors interact to influence the experience of 

pain than can be gathered from either model alone. 

Key to understanding these common models of co-occurring pain and psychological 

trauma is that symptoms are neither purely physical nor purely psychological; rather, reflect a 

complex interaction between the two, influencing somatic symptoms and the experience of pain.  

Together, these models inform treatment through providing a basis for the implementation of 

various interventions.  For example, targeting avoidance through cognitive behavioural 

interventions won’t solely impact cognitive symptom domains of psychological trauma, but will 

also have a direct modulating effect on individuals’ pain (Bosco et al., 2013; Cho, Heiby, 

McCracken, Moon, & Lee, 2011; Scioli-Salter et al., 2015).  Further, exercise therapies—as an 

example—will not only have an inhibitory effect on pain transmission, but the resulting release 

of associated neurotransmitters, such as neuropeptide-Y, plays an important role in the stress 

response, influencing psychological experiences as well (Solway, Bose, Corder, Donahue, & 

Taylor, 2011; Sah & Geracioti, 2013; Scioli-Salter et al., 2015, 2016). 

2.1.4 Conceptual framework.  For the purpose of understanding how comorbid TPI and 

pain conditions resulting from work-related injuries may become disabling, I have adapted an 

integrated biopsychosocial (Gatchel et al., 2007) and cognitive behavioural (Turk et al., 1983) 

conceptual framework (Figure 1).  This framework integrates biopsychosocial and cognitive 

behavioural approaches to understanding comorbid TPI and pain, emphasizing mechanisms of 

shared vulnerability, diathesis-stress, and mutual maintenance in order to provide a 

comprehensive account of factors involved in the development and maintenance of both 

conditions.  The overarching biopsychosocial framework is consistent with the World Health 

Organization’s International Classification of Functioning, Disability & Health (Cancelliere et  
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Figure 1. Integrated Biopsychosocial and Cognitive Behavioural Conceptual Framework of Comorbid TPI and Pain. 
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al., 2016; World Health Organization, 2002), integrating both medical and social models of 

disability.   

 Expanding on the role of environmental/social factors—particularly in relation to work-

related disability—it is important to recognize that worker impairments and recovery are 

influenced by the broader socio-political context of workplace injury.  Many workers perceive a 

lack of control in their recovery, and attribute this to a lack of their understanding of workers’ 

compensation systems (Kilgour, Kosny, McKenzie, & Collie, 2015).  Additionally, case 

managers often lack knowledge about complex injuries, such as co-occurring physical and 

psychological injuries, which negatively impacts their ability to advocate for workers and 

facilitate sustained return-to-work outcomes (Institute for Work & Health, 2016).  Difficulties in 

assessing and diagnosing complex injuries may delay the provision of appropriate services, 

which prolongs disability-related and disability-fostering behaviours (MacEachen, Kosny, 

Ferrier, & Chambers, 2010; Steenstra et al., 2017).  As a result, the likelihood of recovery and 

return-to-work diminishes (Kang et al., 2006; Park, 2012; Pransky, Gatchel, Linton, & Loisel, 

2005).  Workers also often experience a general mistrust by employers and compensation 

personnel (Kilgour et al., 2015).  For example, while employers are responsible for ensuring a 

safe workplace, workers are often the ones who are blamed for sustaining workplace injuries 

(Barnetson, 2010; Barnetson & Foster, 2012; Kilgour et al., 2015).  This blame, whether real or 

perceived, has a negative impact on workers’ recovery (Kirsh, Slack, & King, 2012).  Injured 

workers have little control over these factors related to the broader socio-political context of 

workplace injury. 
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2.2 Common Prognostic Factors of Return-to-Work 

In a systematic review of systematic reviews, Cancelliere et al. (2016) synthesized 

evidence on return-to-work outcomes across the literature in order to identify and summarize 

common prognostic factors of return-to-work.  Cancelliere et al.’s (2016) review included 56  

systematic reviews addressing return-to-work outcomes across a variety of physical and mental 

health conditions, including musculoskeletal disorders (n = 29) and other physical health-related 

injuries such as traumatic brain injury and cardiovascular conditions (n = 18), as well as mental 

health-related disorders (n = 9).  Common prognostic factors positively associated with return-to- 

work included “higher education and socioeconomic status, higher self-efficacy and optimistic 

expectations for recovery and return-to-work, lower severity of the injury/illness, return-to-work 

coordination, and multidisciplinary interventions” (Cancelliere et al., 2016, p. 19).  Common 

prognostic factors negatively associated with return-to-work included “older age, being female, 

higher pain or disability, depression, higher physical work demands, previous sick leave and 

unemployment, and activity limitations” (Cancelliere et al., 2016, p. 19). 

While Cancelliere et al. (2016) found evidence supporting common prognostic factors of 

return-to-work across a variety of physical and mental health-related conditions, it should be 

noted that factors were considered common only if evidence of an association was found across 

more than one health condition.  Many of the included systematic reviews in Cancelliere et al.’s 

(2016) study focused solely on musculoskeletal conditions, and were therefore deemed as 

“inconclusive evidence”, along with systematic reviews presenting conflicting findings from one 

another.  While the majority of research has primarily focused on factors associated with return-

to-work in musculoskeletal disorders, these findings may provide an important avenue for more 
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broadly understanding return-to-work outcomes across a variety of physical and mental health-

related conditions, such as for workers with or without comorbid TPI and physical injuries. 

  Additional factors positively associated with return-to-work, but excluded from data 

synthesis in Cancelliere et al.’s (2016) review, included higher levels of work satisfaction, 

workplace social support, higher locus of control, exercise, early contact with workers by 

employers, physical and work conditioning, lower intensity interventions, psychotherapy based 

workplace interventions, and vocational rehabilitation programs.  Additional factors negatively 

associated with return-to-work but excluded from data synthesis in Cancelliere et al.’s (2016) 

review included lower levels of social support, higher perceived work demands, medical 

history/comorbidities, alcohol use problems, and receiving higher compensation.  Being cautious 

of conclusions that can be drawn from inconclusive evidence across limited research, it is 

important to note that Cancelliere et al. (2016) found conflicting evidence in their association 

with return-to-work outcomes for levels of social support, medical history / comorbidities, 

alcohol use problems, locus of control, and intervention intensity. 

Beyond these common prognostic factors associated with return-to-work, researchers have also 

found that favourable return-to-work recommendations upon treatment discharge (Dasinger, 

Krause, Thompson, Brand, & Rudolph, 2001; Hall, McIntosh, Melles, Holowachuk, & Wai, 

1994), greater perceived energy levels (de Vries, Koeter, Nabitz, Hees, & Schene, 2012), and the 

provision of relaxation therapy and training (van Dixhoorn & White, 2005) are positively 

associated with return-to-work outcomes.  Further, researchers have identified that sleep 

disturbances (Salo et al., 2010), and the presence of premorbid psychiatric conditions (Gould, 

Ponsford, Johnston, & Schönberger, 2011) are negatively associated with return-to-work 

outcomes, as well as with various psychological outcomes.   
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2.3 Traumatic Psychological Injury, Pain, and Return-to-Work   

 Highlighting factors more specifically associated with return-to-work in TPI and various 

pain conditions, a number of systematic reviews (Fishbain et al., 2017; Giummarra, Lennox, 

Dali, Costa, & Gabbe, 2018; Steenstra et al., 2017; Stergiopoulos, Cimo, Cheng, Bonato, & 

Dewa, 2011; Torchalla & Strehlau, 2017; Wynne-Jones et al., 2014) and individual research 

studies (Giummarra et al., 2017; Hensel et al., 2011; Herrera-Escobar et al., 2018a; Prang, 

Bohensky, Smith, & Collie, 2016; Siqveland et al., 2017b; Taylor, Wald, & Asmundson, 2006) 

have been carried out.   

 2.3.1 Traumatic psychological injuries.  Available literature suggests that, in the 

absence of physical injuries, return-to-work rates for workers having developed TPI following 

exposure to work-related traumas range between 58% to 80% across varying follow-up periods 

(Torchalla & Strehlau, 2017).  In the absence of physical injury, literature on return-to-work 

outcomes in TPI is scarce (e.g., Giummarra et al., 2018).  However, it would seem reasonable to 

postulate that factors predicting return-to-work in TPI might be similar to those predicting 

return-to-work in mental health related injuries in Cancelliere et al.’s (2016) review.  In one 

identified study examining factors associated with return-to-work in various TPI, Prang et al. 

(2016) found that “older age, being from a small organization, working in specific industry 

segments, using medications, and having a previous claim were all associated with delayed 

[return-to-work]” (p. 257); and—tied to the severity of symptoms—consulting a psychiatrist or 

psychologist.  Prang et al. (2016) also found that “experiencing work pressure, assault/workplace 

violence or other mental stress factors, working in the public administration and safety industry 

and having a medical incapacity certification” (p. 257) were associated with multiple attempts at 

returning to work 
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In two systematic reviews of psychological interventions aimed towards facilitating 

return-to-work in workers with PTSD (Stergiopoulos et al., 2011; Torchalla & Strehlau, 2017), 

researchers demonstrated that workers were less likely to return-to-work if interventions did not 

improve PTSD symptoms.  Additional research has indicated that improvements in depression, 

as well as specific domains of PTSD symptoms, including re-experiencing of the traumatic event 

and hyperarousal were associated with improvements in occupational impairment (Taylor et al., 

2006).   

 2.3.2 Physical injuries and pain conditions.  Estimates of return-to-work following 

physical injuries, such as musculoskeletal disorders (e.g., low back pain), range from 68% at 

one-month follow-up periods to 93% at six-month follow-up periods (Wynne-Jones et al., 2014).  

In a systematic review of prognostic factors of return-to-work in sub-acute and chronic low back 

pain, Steenstra et al. (2017) aimed to identify demographic, psychological, and workplace factors 

associated with return-to-work.  Steenstra et al. (2017) identified 16 research articles addressing 

prognostic factors of return-to-work in sub-acute low back pain and 37 research articles 

addressing factors in chronic low back pain.  In general, results provided a stronger quality of 

evidence for prognostic factors of return-to-work in chronic low back pain conditions.   

Results of Steenstra et al.’s (2017) review further indicated that in sub-acute low back 

pain conditions, greater functional status and return-to-work expectations were positively 

associated with return-to-work outcomes, and that older age, greater fear avoidance beliefs, pain 

catastrophizing, and cognitive appraisals (e.g., fear of movement/re-injury; Truchon et al., 2010) 

were negatively associated with return-to-work outcomes.  In chronic low back pain conditions, 

results indicated that higher socioeconomic status, greater functional status, and greater physical 

health were positively associated with return-to-work outcomes, and that older age, being male, 
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higher levels of pain intensity, greater fear avoidance, pain catastrophizing, and cognitive 

appraisals, as well as receiving workers’ compensation benefits were negatively associated with 

return-to-work outcomes.  The researchers concluded that in later stages of low back pain, 

psychological factors predicting return-to-work outcomes are not well understood—due to 

limitations in how psychological factors are measured and included in return-to-work studies.  

2.3.3 Traumatic psychological injuries and comorbid pain conditions.  Estimates of 

return-to-work in workers with comorbid pain conditions undergoing rehabilitation for TPI are 

not clear, as the majority of research has examined TPI in workers receiving multidisciplinary 

treatment for pain, as opposed to TPI (e.g., Akerblom et al., 2017; Andersen et al., 2014; 

Langford et al., 2018; Siqveland et al., 2017a).  Researchers have identified that workers with 

physical injuries or permanent physical impairments who were referred to a psychological 

trauma treatment program were 1.94 and 2.76 times more likely to not be working at the time of 

assessment than workers without physical injuries, respectively (Hensel et al., 2011).  

Additionally, researchers have also found that up to 50% of workers with traumatic physical 

injuries screen positive for symptoms of PTSD (Fishbain et al., 2017), and that individuals with 

chronic pain who screen positive for PTSD are less likely to return-to-work (Herrera-Escobar et 

al., 2018a).  In the absence of available literature on factors predicting return-to-work for 

workers with comorbid pain conditions undergoing rehabilitation for TPI, it may be useful to 

instead highlight factors associated with functional impairments and activity limitations in 

comorbid TPI and pain conditions, as these factors may be important considerations in return-to-

work for these workers. 

A particularly relevant study conducted by Siqveland et al. (2017b) demonstrated that 

PTSD may partially moderate the relationship between exposure to psychological trauma and 
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chronic pain.  Siqveland et al. (2017b) recruited 63 individuals receiving multidisciplinary pain 

treatment.  Individuals with or without PTSD were assessed for previous exposure to traumatic 

events and completed pain severity measures on treatment intake, and again within one year.  

Both the presence of PTSD and number of previous exposures to traumatic events were 

examined in their association with pain severity scores, and demonstrated a significant 

interaction effect where PTSD symptoms moderated the relationship between previous trauma 

exposure and pain severity.  It is important to note that the association between PTSD and pain 

severity remained significant even in the presence of this interaction, indicating only a partial 

moderation.  Nonetheless, the finding that PTSD symptoms moderated the relationship between 

trauma exposure and pain would suggest that the presence of PTSD symptoms early on 

following physical injury is an important predictor of chronicity.  These results also suggest that 

targeting PTSD symptoms early in comorbid TPI and pain conditions may be an important 

consideration in facilitating return-to-work for these workers. 

Researchers have also linked specific PTSD symptom domains with working status (i.e., 

employed vs. unemployed) at the time of assessment in previously injured workers (Ghisi et al., 

2013).  Ghisi et al. (2013) compared the outcomes of employed (n = 23) and unemployed (n = 

15) workers six-months to seven-years following occupational injury (M = 5.2 years, SD = 1.8) 

on various psychological measures, including measures of depression, PTSD symptoms, state- 

and trait-anxiety, state- and trait-anger expression, and resiliency.  The researchers did not find 

any significant differences between the employed and unemployed groups on any of the included 

outcome measures.  However, they did find that the PTSD symptom domain of ‘re-experiencing 

of the traumatic event’ was significantly associated with unemployment at the time of 

assessment.  In addition, Ghisi et al. (2013) found significant positive associations between 
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scores of PTSD, depression, and state- and trait-anxiety/anger expression scores, as well as a 

significant negative association between PTSD scores and resiliency. 

Expanding on the role of resiliency as a protective factor in relation to TPI and pain 

conditions, resiliency has been proposed as an important adaptive mechanism for adjusting to 

chronic pain (Alschuler, Kratz, & Ehde, 2016; Sturgeon & Zautra, 2010), and has also been 

shown to protect against the development of PTSD (Thompson, Fiorillo, Rothbaum, Ressler, & 

Michopoulos, 2018).  In relation to chronic pain, resiliency is thought to promote adjustment to 

pain, and often includes psychological factors such as positive affect, adaptive beliefs about pain, 

and pain self-efficacy (Alschuler et al. 2016).  Further, resiliency not only impacts adjustment, 

but more specifically, promotes recovery, sustainability of improvements, and psychological 

growth (Reich & Zautra, 2010; Sturgeon & Zautra, 2010). 

Other research has found significant positive associations with PTSD symptoms and 

various indices of pain in individuals receiving treatment for chronic pain (Akerblom et al., 

2017; Andersen et al., 2014; Giummarra et al., 2017).  In a sample of 433 workers recruited 12 

months following physical injury, Giummarra et al. (2017) found that the presence of PTSD 

symptoms were associated with greater levels of self-reported pain severity, pain-related 

functional impairment, anxiety, and depression.  Associations between PTSD symptoms and 

pain-related outcomes, including pain severity, functional impairment, catastrophizing, and 

kinesiophobia were significant across all four domains of PTSD symptomology.  These four 

domains include cognitive intrusions, such as cognitive re-experiencing of the traumatic event, 

avoidance, negative alterations in cognitions and mood, and hyperarousal (Giummarra et al., 

2017).   
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In a study on the impact of PTSD symptoms on pain-related functioning in a sample of 

463 individuals with chronic pain, Akerblom et al. (2017) found that individuals meeting criteria 

for a PTSD diagnosis reported significantly higher pain interference and kinesiophobia.  

Complementing the results of Giummarra et al.’s (2017) study, Akerblom et al. (2017) also 

found that individuals meeting criteria for a PTSD diagnosis reported higher levels of anxiety 

and depression, as well as lower levels of life control.  These researchers’ data were collected at 

one point in time, and therefore, conclusions about directionality cannot be made; however, 

results appear to support a bi-directional relationship between pain and PTSD.   

Lastly, in a one-year longitudinal cohort study of 194 individuals referred to treatment for 

chronic pain, Andersen et al. (2014) found that possible PTSD was associated with poorer self-

reported general health and mental health, poorer sleep quality, cognitive problems, and lower 

levels of social functioning in comparison to those without possible PTSD.  However, an 

important limitation noted by the researchers is that those with possible PTSD at admission did 

not demonstrate lower levels of symptom reduction over the course of treatment in comparison 

to those without possible PTSD.  The authors countered this limitation with the argument that 

PTSD symptoms were not measured upon discharge from the treatment program.  Given this, 

conclusions about the interaction of pain and PTSD cannot be made; however, findings would 

support the idea that greater endorsement of PTSD symptoms is at least associated with worse 

long-term psychological outcomes in comparison to those without possible PTSD.   

2.4 Literature Synthesis 

Return-to-work outcomes appear to be better for individuals with primarily physical or 

mental health related injuries (e.g., Torchalla & Strehlau, 2017; Wynne-Jones et al., 2014) as 

opposed to those with comorbid injuries (Hensel et al., 2011; Herrera-Escobar et al., 2018a).  
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Since WCB-Alberta’s TPI rehabilitation programs have not yet received formal evaluation, 

evaluating these programs is an important step towards understanding whether these services are 

adequately addressing the needs of injured workers.  Identifying factors predicting return-to-

work in workers with or without co-occurring TPI and painful physical injuries has the potential 

to improve rehabilitation and return-to-work services for these workers (Giummarra et al., 2017; 

Hensel et al., 2010, 2011; Herrera-Escobar et al., 2018a, 2018b).  Additionally, psychological 

factors associated with return-to-work are not well understood (Steenstra et al., 2017).  

Considering psychological factors associated with adverse outcomes (e.g., functional 

impairment) in comorbid TPI and physical injuries may aid in our understanding of how we can 

improve return-to-work services for workers with comorbid injuries, and why services might 

facilitate return-to-work for some injured workers, but not others. 

While researchers have identified common factors associated with return-to-work across 

a variety of physical and mental health related conditions independently of one another (Hensel 

et al., 2011; Cancelliere et al., 2016; Steenstra et al., 2017; Stergiopoulos et al., 2011; Torchalla 

& Strehlau, 2017; Wynne-Jones et al., 2014), evidence of factors associated with return-to-work 

in TPI specifically is lacking.  Moreover, the impact of physical injuries and associated pain 

conditions on return-to-work outcomes in TPI on return-to-work is not clear.  This is partly 

because the majority of research to date has focused on return-to-work in those receiving 

multidisciplinary pain rehabilitation services, as opposed to psychologically-based rehabilitation 

for TPI.   

Researchers have identified important psychological factors associated with pain-related 

functional impairments in comorbid pain and psychological trauma (Akerblom et al., 2017; 

Duckworth & Iezzi, 2010; Fishbain et al., 2017; Gatchel et al., 2007; Ghisi et al., 2013; 
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Giummarra et al., 2017; Herrera-Escobar et al., 2018a, 2018b; Langford et al., 2018; Siqveland 

et al., 2017b; Steenstra et al., 2017), yet, these factors have not been the focus of much attention 

in relation to return-to-work in co-occurring TPI and pain conditions (Cancelliere et al., 2016; 

Steenstra et al., 2017; Stergiopoulos et al., 2011; Torchalla & Strehlau, 2017).  For example, 

research suggests that specific PTSD symptom domains, mainly cognitive re-experiencing of the 

traumatic event, defensive avoidance, and hyperarousal/numbing, are highly predictive of pain-

related disability in comorbid TPI and pain conditions (Cho et al., 2011; Taylor et al., 2006)—

even up to twelve months following exposure to trauma (Giummarra et al., 2017).  Further 

examining these important psychological factors in how they are associated with return-to-work 

outcomes in workers with or without co-occurring TPI and pain conditions may prove useful in 

understanding how we can improve rehabilitation and return-to-work services for these workers 

(Cancelliere et al., 2016; Steenstra et al., 2017; Stergiopoulos et al., 2011; Torchalla & Strehlau, 

2017). 

2.5 Study Objectives and Questions 

We conducted a secondary analysis of a set of administrative data obtained from WCB-

Alberta’s TPI rehabilitation programs between the years 2014 and 2016 to answer the following 

four research questions: 

1. What are the return-to-work rates at time of program discharge for injured workers 

undergoing WCB-Alberta’s TPI rehabilitation programs (TPI Levels 1, 2, and 3)?; 

2. What factors predict return-to-work at time of program discharge in injured workers 

undergoing rehabilitation for TPI?; 
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3. Do factors associated with return-to-work at time of program discharge differ 

between workers with or without co-occurring TPI and painful physical injuries?; 

and,  

4. What can important psychological factors (e.g., trauma symptoms) add to our 

understanding of factors associated with return-to-work in workers with or without 

co-occurring TPI and painful physical injuries? 

2.5.1 Hypotheses 

Based on the available literature of common prognostic factors of return-to-work, 

preliminary predictions on the associations with select variables in the dataset obtained from 

WCB-Alberta’s TPI rehabilitation programs and return-to-work were made, and are reported in 

Table 2.  Additionally, based on the available literature specific to psychological factors 

associated with return-to-work or functional impairments and activity limitations in comorbid 

TPI and pain conditions, preliminary predictions on the associations with supplementary 

variables obtained from WCB-Alberta’s claim files and return-to-work were made, and are 

reported in Table 3.  
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Table 2. Predictions based on variables within WCB-Alberta’s existing dataset on TPI claims 
between the years 2014 and 2016. 
Variable Prediction Notes 

Age      - Being older is associated with worse 
RTW. 

Sex -  Being female is associated with worse 
RTW. 

Education      + Higher levels of education are 
associated with successful RTW. 

Occupation      ? Inconclusive evidence for hypotheses. 

Public Safety Personnel      - 
Being employed as public safety 
personnel is associated with poor 
RTW. 

Comorbidity      - Having 1 or more comorbidities is 
associated with worse RTW. 

Length of Time Injury to 
Admission      - 

Greater length of time between injury 
and referral is associated with worse 
RTW. 

Job Attachment      + Not being job attached is associated 
with worse RTW. 

Modified Duties Available      + Having modified duties available is 
associated with successful RTW. 

Previous Claims      - Having a previous claim is associated 
with worse RTW. 

TPI Program Level      + 
Multidisciplinary (e.g., TPI Level 3) 
interventions are associated with 
successful RTW. 

Program Length      ? Insufficient evidence for hypotheses. 

Short Form Health Survey      + Higher self-rating on health outcomes 
is associated with successful RTW. 

Pain Disability Index      - 
Having greater levels of pain-related 
disability is associated with worse 
RTW. 

Pain Visual Analog Scale      - Having greater levels of pain is 
associated with worse RTW. 

Note. + = Positive association; - = Negative association; ? = Unknown; TPI = Traumatic 
Psychological Injury; RTW = Return-to-Work. 
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Table 3. Predictions based on supplementary variables extracted through WCB-Alberta’s case 
files on TPI claims between the years 2014 and 2016. 
Variable Prediction Notes 

Pre-Accident Psych      - Premorbid psychological conditions 
are associated with worse RTW. 

Non-Compensable Psych      - Having 1 or more comorbidities is 
associated with worse RTW. 

Previous Trauma      - Having previous exposure to trauma is 
associated with worse RTW. 

Psychology Log   

     Pain Intensity      - Having greater levels of pain is 
associated with worse RTW. 

     Stress/Anxiety -  Having greater levels of stress/anxiety 
is associated with worse RTW. 

     Relaxation Skills      + 
Having greater levels of relaxation 
skills is associated with successful 
RTW. 

     Energy      + Having higher energy levels is 
associated with successful RTW. 

     Sleep      + Disturbed sleep is associated with 
worse RTW.  

     Mood      + Poor mood is associated with worse 
RTW. 

     Readiness      + Workers’ perceived readiness to RTW 
is associated with successful RTW. 

Beck Depression Index      - Higher depression is associated with 
worse RTW. 

Beck Anxiety Index      ? Inconclusive evidence for hypotheses. 

Trauma Symptom Inventory   

     Posttraumatic Stress      - Higher symptoms of PTSD are 
associated with worse RTW. 

          Intrusions      - Cognitive re-experiencing is associated 
with worse RTW. 

          Avoidance      - Defensive avoidance is associated with 
worse RTW. 

          Dissociation      - Dissociation is associated with worse 
RTW. 

          Hyperarousal      - Arousal and hyperreactivity are 
associated with worse RTW. 

     Self-Disturbance      ? Insufficient evidence for hypotheses. 

     Externalization      ? Insufficient evidence for hypotheses. 

     Somatization      - Somatization is associated with worse 
RTW. 

   

Note. + = Positive association; - = Negative association; ? = Unknown; PTSD = Posttraumatic 
Stress Disorder; RTW = Return-to-Work. 
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Chapter 3: Methods 

3.1 Study Design 

 The current study employed a population-based, retrospective, longitudinal design.  A 

secondary analysis of data contained within an existing database was conducted.  This database 

was comprised of administrative and clinical data collected on all injured workers who 

underwent treatment through WCB-Alberta’s various TPI rehabilitation programs between 

January 1st, 2014 and December 31st, 2016.  This timeframe was chosen as the database was 

previously obtained by Dr. Douglas Gross as part of a larger study aimed at validating a Work 

Assessment Triage Tool for clinical decision making using these selected dates (Gross et al., 

2019).  Supplemental data on relevant psychological variables were extracted from WCB-

Alberta TPI program screening, intake, and discharge reports on injured workers. 

3.2 Participants 

 The full database consisted of administrative and clinical data on 488 injured workers 

who underwent treatment through WCB-Alberta’s various TPI rehabilitation programs between 

the years 2014 to 2016.  The full sample (n = 488) was comprised of primarily male workers 

(60.5%) with a mean age of 40 years (SD = 11) working in the trades industry (40.2%), who 

were exposed to a psychologically traumatic event in the workplace (35.5%).  Differentiating 

those with or without comorbid TPI and painful physical injuries, we further categorized workers 

into two groups.  Group 1 included workers with TPI only (n = 318), and Group 2 included 

workers diagnosed with comorbid TPI and physical injuries (n = 170).  Group 1 (TPI) was 

comprised of primarily male workers (55.7%) with a mean age of 40 years (SD = 11).  Workers 

in Group 1 were primarily workers in the trades industry (29.9%) having been exposed to a 

psychologically traumatic event in the workplace (51.3%).  Group 2 (TPI + Physical Injury) was 
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comprised of primarily male workers (69.4%) with a mean age of 40 years (SD = 12).  Workers 

in Group 2 were primarily workers in the trades industry (59.4%) having been involved in 

transport accidents (40.0%).   

3.3 Data Collection and Measures 

 3.3.1 WCB-Alberta’s TPI database.  Variables contained within WCB-Alberta’s TPI 

program database are listed in Table 2 with specific hypotheses as to their association with 

return-to-work outcomes in workers with or without comorbid TPI and painful physical injuries.  

These variables included workers’ age, sex, education level, occupation category, length of time 

from the date of injury to admission, as well as whether workers were currently working at the 

time of admission or were job attached (i.e., have maintained linkages with their workplace and 

have a job to return to), whether modified duties were available, and whether they had comorbid 

diagnoses or previous WCB claims.  Information on the type of accident and nature of injury 

from the National Work Injury/Disease Statistics Program (Canadian Standards Association, 

2003), primary and secondary International Classification of Diseases-9 (ICD-9) diagnoses 

(Centers for Disease Control and Prevention, 1996), as well as the TPI program level undertaken, 

length of treatment, and return-to-work outcomes were also included in the database.  

Additionally, the database included data on relevant patient-reported outcome measures 

including the Pain Disability Index (PDI; Pollard, 1984), Pain Visual Analog Scale (VAS; Scott 

& Huskisson, 1976), and the 36-Item Short-Form Health Survey (SF-36; Ware & Sherbourne, 

1992).  Tables describing the categories of the various categorical variables included in the 

current study can be found in Appendix C. 

3.3.2 Data collection.  As previously mentioned, the existing database was supplemented 

with relevant psychological variables extracted from WCB-Alberta  TPI program screening, 
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intake, and discharge reports on injured workers.  These variables are listed in Table 3 and 

include scores on relevant patient-reported outcome measures obtained at both intake and 

discharge to WCB-Alberta’s TPI programs.  These measures are described below, and include 

the WCB-Alberta Psychology Log, Trauma Symptom Inventory-2 (TSI-2; Briere, 2011), Beck 

Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996), and Beck Anxiety Inventory 

(BAI; Beck, Epstein, Brown, & Steer, 1988). 

3.3.3 Measures. 

Pain Disability Index (PDI; Pollard, 1984). The PDI is a seven-item self-report measure 

assessing respondents' perceived pain-related functioning.  Respondents are asked to rate, on an 

11-point numerical rating scale, the degree to which pain interferes with seven domains of 

functioning, on average.  These domains include: family and home responsibilities; recreation; 

social activity; occupation; sexual behaviour; self-care; and, activities of daily living.  Total 

scores on the PDI can range from 0 to 70, where higher scores indicate a greater degree of 

perceived impairment in pain-related functioning.  Alternatively, a percentage score can be 

derived to account for missing data, by summing the totals of each individual item and dividing 

this by the total possible score.  The PDI is supported as a reliable and valid measure of pain-

related functioning, and has been found to possess adequate psychometric properties (Soer et al., 

2013; Tait, Chibnall, & Krause, 1990).  This measure has been used in workers’ compensation 

settings, correlating strongly with measures of pain severity (e.g., Gross & Battié, 2003), and 

moderately with measures of functional capacity (e.g., Gross & Battié, 2003; Gross, Battié, & 

Asante, 2008). 

Pain Visual Analogue Scale (VAS; Scott & Huskisson, 1976).  The pain VAS is a 

widely used single-item measure of pain intensity asking respondents to indicate the intensity of 
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their pain in the last 24 hours (Hawker, Mian, Kendzerska, & French, 2011). Total scores on the 

pain VAS range from 0 to 100, where a score of 0 indicates ‘no pain’ and a score of 100 

indicates ‘pain as bad as it could be’.  The pain VAS is commonly used given its ease of 

administration, specificity, and sensitivity to detect clinically meaningful changes in pain 

(Hawker et al., 2011).  Limitations of the pain VAS include its subjectivity; that is, scores will 

differ across individuals with varying pain conditions, and may not be comparable across 

individuals’ experiences of pain (Ergin et al., 2015).  This measure also only captures pain at one 

point in time, and does not necessarily capture average pain levels; and is also influenced by 

individual (e.g., psychological) and contextual (e.g., time of day) factors (Bodian, Freedman, 

Hossain, Eisenkraft, & Beilin, 2001; Hawker et al., 2011).  Nonetheless, the pain VAS has 

demonstrated strong psychometric properties, and is considered a valid and reliable measure of 

pain intensity (Hawker et al., 2011).  The pain VAS has also been used in workers’ 

compensation settings, correlating moderately with measures of functional capacity (e.g., Gross 

& Battié, 2003). 

36-Item Short Form Health Survey (SF-36; Ware & Sherbourne, 1992).  The SF-36 is 

a 36-item self-report measure of health-related quality of life, assessing both physical and mental 

health (LoMartire, Äng, Gerdie, & Vixner, 2020).  The SF-36 produces subscale scores in eight 

domains, including: physical functioning; role limitations due to physical health; role limitations 

due to emotional problems; vitality (i.e., energy/fatigue); emotional well-being; social 

functioning; pain; and general health (Hays, Sherbourne, & Mazel, 1993; RAND Corporation, 

2020).  Individual items are scored ranging from 0 to 100, where subscale scores are derived by 

averaging the total scores on individual items, thereby also ranging from 0 to 100 (Hays et al., 

1993; RAND Corporation, 2020).  The SF-36 possesses adequate psychometric properties 
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(Vander Zee, Sanderman, Heyink, & de Haes, 1996), with strong internal reliabilities of 

individual subscales (LoMartire et al., 2020; RAND Corporation, 2020; Vander Zee et al., 1996).  

This measure is considered valid for use in individuals with or without chronic pain conditions 

(LoMartire et al., 2020; Vander Zee et al., 1996), and has also been used in workers’ 

compensation settings (Gross et al., 2008). 

Psychology Log. The seven-item Psychology Log is an internal measure used by WCB-

Alberta to assess workers’ psychosocial functioning in a variety of domains.  The psychology log 

is comprised of 7 numerical rating scales, with values ranging from 0 to 10, and is administered 

at both intake and discharge to WCB-Alberta’s TPI rehabilitation programs. The seven 

numerical rating scales ask respondents to indicate their current pain intensity, current levels of 

stress, feelings of self-efficacy in using relaxation skills, levels of energy, hours of sleep on 

average, degree to which mood is a concern, and readiness to return-to-work.  This measure has 

not undergone any formal evaluation or validation, but is used to assess psychosocial functioning 

upon intake, to inform treatment goals, and to assess individuals’ coping resources.  This 

measure is also administered throughout the progression of TPI programs, and upon program 

discharge, to detect changes in psychosocial functioning and coping resources, as well as to 

determine readiness to return-to-work. 

 Trauma Symptom Inventory-2 (TSI-2; Briere, 2011). The TSI-2 is a 136-item self-

report measure used to assess both acute and chronic trauma-related symptoms and behaviours, 

and has a recall period of six months (Briere, 2011; Godbout, Hodges, Briere, & Runtz, 2016; 

Psychological Assessment Resources, 2020).  Individual items are rated on a 0 to 3 Likert-type 

scale where higher scores indicate greater levels of endorsement for various trauma-related 

symptoms (Godbout et al., 2016).  The TSI-2 produces scores on four summary factors, 
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including: 1) Posttraumatic Stress; 2) Self-Disturbance; 3) Eternalization; and, 4) Somatization 

(Godbout et al., 2016; Psychological Assessment Resources, 2020).  The measure is further 

divided into 12 clinical subscales comprising the scores on these general factors (Godbout et al., 

2016).  The TSI-2 Posttraumatic Stress factor is comprised of four subscales: Dissociation, 

Defensive Avoidance, Intrusive Experiences, and Anxious Arousal.  The TSI-2 Self-Disturbance 

factor is comprised of three subscales: Depression, Insecure Attachment, and Impaired Self-

Reference.  The TSI-2 Externalization Factor is comprised of four subscales: Anger, Tension 

Reduction Behaviour, Sexual Disturbance, and Suicidality.  Lastly, the TSI-2 Somatization 

factor is comprised of one subscale: Somatic Pre-occupation.  A description of the domains 

measured by these factors and subscales has been adapted from Briere (2011) and are reported in 

Appendix D.  Cut-off criteria for individual subscales produce categories indicating symptoms as 

either not clinically significant (score of 0 to 59), problematic (score of 60 to 64), or clinically 

elevated (score of > 64).  The TSI-2 possesses strong psychometric properties, and is supported 

as a valid and reliable measure of trauma symptomology in both clinical and research settings 

(Godbout et al., 2016). 

 Beck Depression Inventory-II (BDI-II; Beck et al., 1996).  The BDI-II is a widely used 

21-item self-report measure of clinical depression, with a recall period of two-weeks (Smarr & 

Keefer, 2011).  Individual items are composed of statements rated 0 to 3, where higher scores 

indicate greater endorsement of depressive symptoms.  Total scores on the BDI-II are derived by 

summing the scores on individual items, and can range from 0 to 63 (Beck et al., 1996; Smarr & 

Keefer, 2011).  Total score ranges correspond to one of four severity categories, where a total 

score of 0 to 13 indicates minimal or no depression, a score of 14 to 19 indicates mild 

depression, a score of 20 to 28 indicates moderate depression, and a score of 29 to 63 indicates 
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severe depression (Beck et al., 1996).  The BDI-II possesses strong psychometric properties, and 

is considered a valid and reliable measure of depression across a variety of populations, 

including non-clinical, psychiatric, and medical samples (Dozois, Dobson, & Ahnberg, 1998; 

Smarr & Keefer, 2011; Wang & Gorenstein, 2013).  The BDI-II has also been used previously in 

workers’ compensation settings (e.g., Lemstra, 2016; Lipszyc et al., 2017). 

 Beck Anxiety Inventory (BAI; Beck et al., 1988). The BAI is a widely used 21-item self-

report measure of anxiety symptoms, with a recall period of one week (Julian, 2011).  Individual 

items are composed of statement rated 0 to 3, where higher scores indicate greater endorsement 

of anxiety symptoms.  Total scores on the BAI are derived by summing the scores on individual 

items, and can range from 0-63 (Beck et al., 1988; Julian, 2011).  Total score ranges correspond 

to one of four severity categories, where a total score of 0 to 9 indicates minimal or no anxiety, a 

score of 10 to 18 indicates mild-to-moderate anxiety, a score of 19 to 29 indicates moderate-to-

severe anxiety, and a score of 30 to 63 indicates severe anxiety (Beck et al., 1998).  The BAI 

possesses strong psychometric properties, and is considered a valid and reliable measure of 

anxiety across a variety of populations, including student, community, and clinical populations 

(Julian, 2011; Lipszyc et al., 2017; Osman, Kopper, Barrios, Osman, & Wade, 1997). 

Return-to-Work.  The main outcome measure for this research was return-to-work status 

at time of program discharge.  This was defined was whether the worker was confirmed as 

returning to work at pre-accident levels (yes/no).  Return to something other than pre-accident 

work (not ready to return, return to modified work levels) both indicate that the injured worker 

has ongoing difficulties with work ability related to the compensable condition.   
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3.4 Procedures 

 The current project received ethical approval from the University of Alberta’s Health 

Research Ethics Board (Pro00085765).  This approval included the supplemental data extraction 

of relevant variables from WCB-Alberta’s TPI rehabilitation program claim files between 

January 1st, 2014 and December 31st, 2016.  Supplemental data extraction from WCB-Alberta’s 

TPI program claim files took place at Millard Health, a WCB-Alberta rehabilitation facility.  

Consistent with literature published on data verification and auditing processes in clinical trials 

(Califf, Karnash, & Woodlief, 1997; Houston, Probst, & Martin, 2018), a minimum of 10% of 

data extracted on individual workers underwent a double entry data verification process in the 

current study.  Claim files were randomly selected and assigned to one of two WCB-Alberta 

research partners for double data entry. 

3.5 Statistical Analysis 

 Prior to statistical analyses, data were screened for both accuracy and any missing values.  

For continuous variables, skewness and kurtosis were also examined in order to determine 

whether assumptions for statistical testing were met.  Data cleaning procedures and guidelines 

are further outlined in Tabachnik and Fidell’s (2013) book, Using Multivariate Statistics.   

Descriptive statistics for sample characteristics were calculated and analyzed for both the 

full sample (N = 488) as well as Groups 1 (n = 318) and 2 (n = 170) independently, and were 

described as n (%) or mean (SD).  For continuous data violating assumptions of normality, 

descriptive statistics were described as median (IQR).  Additionally, the n (%) or mean (SD) of 

the various patient-reported outcome measures utilized in the current study (i.e., PDI, VAS, SF-

36, Psychology Log, TSI-2, BDI-II, and BAI) were analyzed.  Prior to statistical testing, means, 

standard deviations, skewness, and kurtosis of continuous variables were examined to determine 
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whether assumptions for statistical testing were met.  Additionally, collinearity of included 

variables was assessed; bivariate correlations of > 0.70 at a significance level of less than 0.05 

were considered for determining collinearity among variables (Tabachnik & Fidell, 2013).  

Significant differences between Groups 1 and 2 on sample characteristics and scores of patient-

reported outcome measures were tested using independent sample t-tests for continuous variables 

and chi-squared tests of independence for categorical variables.  For all analyses where greater 

than 20% of the cells in the cross-tabulations for categorical variables had an expected frequency 

of less than five, Fisher’s exact test and corresponding p-values were reported rather than chi-

squared test results (Daniel & Cross, 2013; Tabachnik & Fidell, 2013).  In the case of small n or 

where assumptions of normality for continuous variables were not met, Mann-Whitney U tests 

were utilized for testing significant differences between conditions.  Statistical procedures that 

were used in examining each of the specific research questions are outlined below.  For all 

analyses, p < 0.05 was considered for statistical significance.  IBM’s Statistical Package for the 

Social Sciences Version 26.0 (SPSS 26; IBM Corporation, 2019) was used for data analyses.   

 3.5.1 Research Question 1 

What are the return-to-work outcomes at time of program discharge for injured workers 

undergoing of WCB-Alberta’s TPI rehabilitation programs (TPI Levels 1, 2, and 3)?  To 

describe the return-to-work outcomes of WCB-Alberta’s TPI rehabilitation programs, 

frequencies of return-to-work outcomes (i.e., not returning to work versus successful return-to-

work) for workers who underwent treatment in either TPI Levels 1 or 2, or TPI Level 3 were 

tabulated.  Chi-squared tests of independence were conducted to determine whether return-to-

work rates significantly differed for workers between the TPI program levels, where TPI Levels 

1 and 2 were merged due to small cell sizes of TPI Level 1 programs.   
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3.5.2 Research Question 2 

What factors predict return-to-work at time of program discharge in injured workers 

undergoing rehabilitation for TPI?  Chi-squared tests of independence and independent samples 

t-tests were conducted comparing those who had successfully returned to work to those who had 

not returned to work at the time of program discharge in order to examine factors associated with 

return-to-work in the full sample.  Based on these associations, combinations of statistically 

significant variables were then selected for statistical modelling using multiple logistic 

regression techniques (Daniel & Cross, 2013).  Logistic regression is appropriate for data 

analyses where the dependent variable is not continuous (Daniel & Cross, 2013; Tabachnik & 

Fidell, 2013), allowing researchers to identify combinations of independent variables predictive 

of binary outcomes (i.e., not returning to work versus successful return-to-work).  Logistic 

regression techniques allow for predictor variables to be a mix of either continuous, discrete, or 

dichotomous variables, such as in the current study.  Logistic regression analyses were used to 

identify those variables most strongly associated with return-to-work.  Variables were selected 

and retained based on their statistical significance (p < 0.05), or where judged to be clinically 

important.  Prior to modelling, logistic regression assumptions were tested, and collinearity of 

variables were assessed using bivariate correlations (see Appendix E, Tables 1 and 2). 

 3.5.3 Research Question 3 

Do factors associated with return-to-work at time of program discharge differ between 

workers with or without co-occurring TPI and painful physical injuries?  Chi-squared tests of 

independence and independent samples t-tests were conducted to identify significant differences 

between Groups 1 and 2 on demographic/administrative and injury-related variables, as well as 

the various patient-reported outcome measures.  Based on the available literature, we expected 
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that return-to-work outcomes and factors associated with return-to-work would differ for 

workers with or without co-occurring TPI and pain conditions.  To test this, we tabulated the 

frequencies of return-to-work outcomes for both Groups 1 and 2 independently.  Chi-squared 

tests of independence were conducted to determine whether return-to-work rates significantly 

differed between these groups.   

3.5.4 Research Question 4 

What can important psychological factors (e.g., trauma symptoms) add to our 

understanding of factors associated with return-to-work in workers with or without co-occurring 

TPI and painful physical injuries?  This research question was examined through exploring the 

associations of psychological variables with return-to-work outcomes based on the results of  

logistic regression analyses outlined above (Section 3.5.2).  These analyses were further 

supplemented by examining whether psychological variables might be interacting with, or 

confounding the relationship between, other included predictor variables and their association 

with return-to-work outcomes (e.g., Tabachnik & Fidell, 2013).  For example, examining 

whether including or excluding the TSI-2 trauma factor from modelling influences the 

association between pain-related variables and return-to-work. 

3.6 Power and Sample Size Considerations 

 Prior to statistical testing, a-priori power analyses for determining the appropriate sample 

size needed in order to detect meaningful statistically significant effects were conducted.  Power 

analyses were conducted using G*Power, a freely available software for conducting power and 

sample size calculations.  For all analyses, the desired level of statistical significance was set to 

0.05, and the desired level of power was set to 0.80.   
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Based on the available literature, the association with working status of injured workers 

with or without comorbid TPI and physical injuries has an odds ratio of 2.55, where workers 

with comorbid TPI and physical injuries are significantly less likely to be working at the time of 

assessment (Hensel et al., 2011).  Based on this data, the appropriate sample size needed for 

detecting meaningful statistically significant differences on return-to-work outcomes would be 

59.  However, other outcomes of interest in the current study include measures of pain and 

traumatic stress.  Previous literature provides odds ratios for the associations of these variables 

with return-to-work as follows: pain intensity (0.98; 95% CI [0.98-0.99]; Kendrick et al., 2017), 

and traumatic stress (0.94; 95% CI [0.88-0.99]; Laisné, Lecomte, & Corbière, 2013), where those 

with greater levels of pain and psychological trauma are less likely to return-to-work.  Based on 

these estimates, the appropriate sample size needed for detecting meaningful statistically 

significant differences on return-to-work outcomes would be 74,956 and 8,225, respectively.  

Based on a-priori power analyses, statistical power is expected to be a limitation of our analyses; 

however, these limitations are likely to become more prominent as the odds ratios for included 

variables approach 1.00, which may explain the large sample size estimates indicated above. 

Given power and sample size limitations of the current study, logistic regression analyses 

were only conducted in the full sample, and not independently in relation to Groups 1 and 2.  

Additionally, given the large number of statistical tests conducted, a more stringent alpha level of 

0.05 for selection of variables associated with return-to-work to be included in modelling 

procedures was used, as issues associated with multiple testing are known to underestimate p-

values (Heinze, Wallisch, & Dunkler, 2018).  Given the small sample sizes and accompanying 

power limitations due to incomplete data for the various patient-reported outcome measures, 

these scores were not examined together in the full, final model (i.e., Model 6, Table 6; Heinze et 
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al., 2018).  Rather, independent associations of these variables with return-to-work within the 

final model were examined to delineate the relationship of these variables with return-to-work 

beyond the inclusion of other established predictors with complete data (see Table 6).  Lastly, the 

Pain VAS, PDI, and SF-36 measures were excluded from analyses given small n.  These 

measures were only administered to a minority of workers in Group 2 (TPI + Physical Injury), 

and therefore, not representative of the broader sample of workers undergoing rehabilitation for 

TPI. 
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4.0 Results 

4.1 Data Cleaning  

4.1.1 Categorical Variables 

Several data collection issues arose throughout the data collection process; for many of 

the variables containing continuous data, including the BDI-II, BAI, and TSI-2, workers’ scores 

on these measures were reported inconsistently across rehabilitation facilities.  For example, in 

some facilities, workers’ scores on these measures were reported according to their diagnostic 

cut-off scores (Minimal, Mild, Moderate, Severe (BDI and BAI); Nonsignificant, Problematic, 

Clinically Elevated (TSI-2), while in other facilities, workers’ scores were reported as a 

numerical value.  In order to facilitate having complete and consistent data on these measures, 

measures for all workers were categorized into their respective cut-off categories, which were 

comparable to categorical data obtained.  Additionally, given the small number of workers 

falling into ‘moderate’ or ‘problematic’ categories on various patient-reported outcome 

measures, data were further collapsed as follows: BDI-II and BAI ([1] Minimal-to-Mild; [2] 

Moderate-to-Severe; Beck et al., 1986, 1988), TSI-2 ([1] Nonsignificant, [2] Elevated; Briere et 

al., 2011).  Demographic and administrative variables, including: education, occupation, type of 

accident, and TPI program levels were also collapsed due to small sizes in certain categories, and 

a category of ‘other’ was created where applicable (see Appendix C, Table 1).  Sample sizes for 

the included categorical variables ranged from 194 (TSI-2) to 460 (BDI-II). 

4.1.2 Continuous Variables 

Of the included variables, duration of injury (i.e., number of days from the time of injury 

to admission), number of previous compensation claims, length of TPI programs from admission 

to discharge (in days), SF-36 role limitations due to physical injury subscale scores, PDI scores, 
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and Psychology Log sleep scores (i.e., self-reported average hours of sleep per night), were 

found to violate assumptions of normality.  For these variables, median (IQR) are reported rather 

than mean (SD), and non-parametric Mann-Whitney U tests were substituted for independent 

samples t-tests for testing significant differences between groups.  Sample sizes for the included 

continuous variables ranged from 47 (Pain VAS) to 242 (Psychology Log). 

4.2 Sample Characteristics 

 4.2.1 Full Sample 

Sample characteristics for the full sample (n = 488), as well as Groups 1 (n = 318) and 2 

(n = 170) are reported in Table 4.  The full sample (n = 488) was comprised of primarily male 

workers (60.5%) with a mean age of 40 years, working in the trades industry (40.2%), and 

having been exposed to a psychologically traumatic event in the workplace (35.5%).  The 

majority of workers did not have education levels specified (70.1%), did not have a comorbid 

injury (82.8%), were job attached at the time of admission (86.5%), and did not have modified 

duties available (57.8%).  On average, the number of days from the date of injury to admission 

was 63, the number of previous compensation claims was 2, and the average program length 

from the time of admission to discharge was 80 days.  Additionally, the majority of workers were 

admitted to TPI Level 1 or 2 programs (51.6%), and had not returned to work at the time of 

program discharge (59.4%).  Most workers had experienced a primarily psychological injury 

according to the National Work Injury/Disease Statistics categorization (45.9%), had a primarily 

psychological diagnosis according to the ICD-9 (68.9%), and did not have a secondary ICD-9 

diagnosis (81.6%).  In the full sample, TPI Levels 1 and 2 combined had a 60.3% return-to-work 

rate, while TPI Level 3 had a 19.5% return-to-work  rate.  Descriptive statistics of the various 

patient-reported outcome measures for the full sample are reported in Table 4.  
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Table 4. Demographic/Administrative, Injury-Related, and Clinical Characteristics of Injured Workers Admitted to WCB-Alberta’s TPI Programs 
between the Years 2014-2016 by Group and Subgroups. 
 

Variable 
   Full Sample    Physical Injury    TPI Only    Difference (Physical    

   Injury vs. TPI)      
     t or 𝜒2 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

Demographic/Administrative Variablesa         
   

Group      (n = 488)      (n = 170)       (n = 318)  
Age (in years)      40.2 + 11.3      40.1 + 12.3      40.3 + 10.8      -0.17, p = 0.868 
Sex                    8.76, p = 0.003** 
     Male      295 (60.5)      118 (69.4)      177 (55.7)  
     Female      193 (39.5)      52 (30.6)      141 (44.3)  
Educationa         21.13, p < 0.001*** 
     Partial/Complete Highschool or Less      44 (9.0)      34 (20.0)      10 (3.1)  
     Partial/Complete Technical School      60 (12.3)      19 (11.2)      41 (12.9)  
     Partial/Complete University      42 (8.6)      21 (12.4)      21 (6.6)  
     Not Specified      342 (70.1)      96 (56.5)      246 (77.4)  
Occupational Category          56.21, p < 0.001*** 
     Business, Finance, & Management  
     Occupations 

     41 (8.4)      14 (8.2)      27 (8.5)  

     Health Occupations      100 (20.5)      10 (5.9)      90 (28.3)  
     Education, Law, Social &    
     Community Government Services 

     88 (18.0)      21 (12.4)      67 (21.1)  

     Trades      196 (40.2)      101 (59.4)      95 (29.9)  
     Other      63 (12.9)      24 (14.1)      39 (12.3)  
Public Safety Personnel          56.94, p < 0.001*** 
     Yes      131 (26.8)      11 (6.5)      120 (37.7)  
          Police         22 (17.5)         4 (36.3)         18 (15.0)  
          Firefighter         16 (14.0)         2 (18.2)         14 (11.7)  
          Ambulance Worker         76 (66.7)         3 (27.3)         73 (60.8)  
          Corrections         17 (1.8)         2 (18.2)         15 (12.5)  
     No      357 (73.2)      159 (93.5)      198 (62.3)  
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Table 4. (cont’d). 
 

Variable 
   Full Sample    Physical Injury    TPI Only    Difference (Physical    

   Injury vs. TPI)      
     t or 𝜒2 

     Mean + SD 
     or n (%) 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

Comorbid Injury           67.89, p < 0.001*** 
     Yes      84 (17.2)      62 (36.5)      22 (6.9)  
     No      404 (82.8)      108 (63.5)      296 (93.1)  
Duration (days since injury)1      62.5 (30.0, 148.8)†      78.5 (40.0, 163.0)†      54 (28.0, 141.5)†      -2.69, p = 0.007** 
Job Attached at Admission          1.94, p = 0.164 
     Yes      422 (86.5)      142 (83.5)      280 (88.1)  
     No      66 (13.5)      28 (16.5)      38 (11.9)  
Modified Duties Available          6.28, p = 0.099 
     Yes – Full-time       171 (35.0)      65 (38.2)      106 (33.3)  
     Yes – Part-time      15 (3.1)      9 (5.3)      6 (1.9)  
     No      282 (57.8)      89 (52.4)      193 (60.7)  
     Unknown      20 (4.1)      7 (4.1)      13 (4.1)  
# Previous Compensation Claims2       2.0 (0, 5)†      2.0 (0, 4)†      2.5 (1, 6)†       2.28, p = 0.023* 
Type of Rehabilitation Program (First 
Admission)3  

              82.55, p < 0.001*** 

     TPI Program Levels 1 & 2      252 (51.6)      40 (23.5)      212 (66.7)  
     TPI Program Level 3      236 (48.4)      130 (76.5)      106 (33.3)  
Program Length (in days)4      80 (55.0, 120.5)†      60.5 (53.0, 108.3)†      84.0 (55.0, 135.0)†      -2.74, p = 0.006** 
RTW Outcome           33.64, p < 0.001*** 
     RTW = Yes      198 (40.6)      39 (22.9)      159 (50.0)  
     RTW = No      290 (59.4)      131 (77.1)      159 (50.0)  

Injury-Related Variables     
    

Type of Accident                     168.62, p < 0.001*** 
     Contact with Objects/Equipment      52 (10.7)      40 (23.5)      12 (3.8)  
     Falls      16 (3.3)      11 (6.5)      5 (1.6)  
     Exposure to Harm      173 (35.5)      10 (5.9)      163 (51.3)  
     Transport Accidents      103 (21.1)      68 (40.0)      35 (11.0)  
     Assault and Violence      102 (20.9)      35 (20.6)      67 (21.1)  
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Table 4. (cont’d). 
  

Variable 
   Full Sample    Physical Injury    TPI Only    Difference (Physical    

   Injury vs. TPI)      
   t or 𝜒2 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     Other      40 (8.2)      4 (2.4)      36 (11.3)  
     Missing      2 (0.4)      2 (1.2)      0 (0.0)  
Nature of Injury          169.62, p < 0.001*** 
     Traumatic/Physical Injury      166 (34.0)      112 (65.9)      54 (17.0)  
     Psychological      224 (45.9)      12 (7.1)      212 (66.7)  
     Missing      98 (20.1)      46 (27.1)      52 (16.4)       
Primary ICD-9 Diagnosis               412.96, p < 0.001*** 
     Mental Health Condition      336 (68.9)      18 (10.6)      318 (100.0)  
     Musculoskeletal Injury      152 (31.1)      152 (89.4)      0 (0)  
Secondary ICD-9 Diagnosis                     48.21, p < 0.001*** 
     Mental Health Condition      40 (8.2)      13 (7.6)      27 (8.5)  
     Musculoskeletal Injury      50 (10.2)      50 (29.4)      0 (0)  
     None      398 (81.6)      107 (62.9)      291 (91.5)  

Patient-Reported Outcomes Measures    
   

SF-365 (n = 48)      b      b      b      c 

     Physical Function      -      35.6 + 26.2      -      - 
     Role Physical      -      18.8 (0.0, 25.0)†      -      - 
     Bodily Pain      -      28.0 + 24.5      -      - 
     General Health      -      58.5 + 21.0      -      - 
     Vitality      -      34.0 + 19.5      -      - 
     Social Function      -      29.3 + 21.8      -      - 
     Role Emotional      -      32.5 + 28.9      -      - 
     Mental Health      -      43.2 + 19.8      -      - 
PDI6 (n = 54)      d      65.7 (45.0, 83.6)†      d      e 

Pain VAS7 (n = 47)      f      61.3 + 24.3      f      g 
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Table 4. (cont’d). 
 

Variable 
   Full Sample    Physical Injury    TPI Only    Difference (Physical    

   Injury vs. TPI)      
     t or 𝜒2 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

Psychology Log8      (n = 242)      (n = 98)      (n = 144)  
     Pain Intensity      2.9 + 3.1      5.1 + 2.7      1.8 + 2.6      10.06, p < 0.001*** 
     Stress      7.1 + 2.2      7.2 + 2.1      7.1 + 2.2      0.16, p = 0.874 
     Relaxation Skills      4.1 + 2.1      4.2 + 2.3      4.0 + 2.0      0.56, p = 0.578 
     Energy Levels      3.7 + 2.0      3.8 + 2.1      3.7 + 2.0      0.21, p = 0.837 
     Sleep (hours/night)      5.0 (4.0, 6.0)†      4.5 (4.0, 6.0)†      5.0 (4.0, 6.0)†      0.95 p = 0.340 
     Mood      3.9 + 1.8      4.0 + 2.0      3.8 + 1.8      1.03, p = 0.306 
     Readiness to RTW      25.9 + 25.6      27.9 + 24.9      24.7 + 26.0      1.20, p = 0.230 
BDI-II9       (n = 460)      (n = 158)      (n = 302)      0.07, p = 0.785 
     Minimal-to-Mild      120 (24.6)           40 (23.5)      80 (25.2)  
     Moderate-to- Severe      340 (69.7)      118 (69.4)      222 (69.8)  
     Missing      28 (5.7)      12 (7.1)      16 (5.0)  
BAI10       (n = 260)      (n = 90)      (n = 170)      0.93, p = 0.335 
     Minimal-to-Mild      58 (11.9)      17 (10.0)      41 (12.9)  
     Moderate-to-Severe      202 (41.4)      73 (42.9)      129 (40.6)  
     Missing      228 (46.7)      80 (47.1)      148 (46.5)  

TSI-2 Factor Scores     
    

     Trauma (TR)      (n = 223)      (n = 76)      (n = 147)      095, p = 0.330 
          Not Significant      68 (13.9)      20 (11.8)      48 (15.1)  
          Clinically Elevated      155 (31.8)      56 (32.9)      99 (31.1)  
          Missing      265 (54.3)      94 (55.3)      171 (53.8)  
     Self-Disturbance (SE)      (n = 201)      (n = 66)      (n = 135)      0.10, p = 0.756 
          Not Significant      131 (26.8)      44 (25.9)      87 (27.4)  
          Clinically Elevated      70 (14.3)      22 (12.9)      48 (15.1)  
          Missing      287 (58.8)      104 (61.2)      183 (57.5)  
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Table 4. (cont’d). 
 

Variable 
   Full Sample    Physical Injury    TPI Only    Difference (Physical    

   Injury vs. TPI)      
     t or 𝜒2 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     Externalization (EX)      (n = 201)      (n = 66)      (n = 135)      0.10, p = 0.751 
          Not Significant      140 (28.7)      45 (26.5)      95 (29.9)  
          Clinically Elevated      61 (12.5)      21 (12.4)      40 (12.6)  
          Missing      287 (58.8)      104 (61.2)      183 (57.5)  
     Somatization (SO)      (n = 201)      (n = 66)      (n = 135)      15.29, p < 0.001*** 
          Not Significant      140 (28.7)      34 (20.0)      106 (33.3)  
          Clinically Elevated      61 (12.5)      32 (18.8)      29 (9.1)  
          Missing      287 (58.8)      104 (61.2)      183 (57.5)  

TSI-2 Subscale Scores     
    

     TR – Dissociation       (n = 214)      (n = 74)      (n = 140)      1.61, p = 0.205 
          Not Significant      131 (26.8)      41 (24.1)      90 (28.3)  
          Clinically Elevated      83 (17.0)      33 (19.4)      50 (15.7)  
          Missing      274 (56.1)      96 (56.5)      178 (56.0)  
     TR – Avoidance       (n = 216)      (n = 74)      (n = 140)      1.18, p = 0.278 
          Not Significant      74 (15.2)      22 (12.9)      52 (16.4)  
          Clinically Elevated      140 (28.7)      52 (30.6)      88 (27.7)  
          Missing      274 (56.1)      96 (56.5)      178 (56.0)  
     TR – Intrusions       (n = 214)      (n = 74)      (n = 140)      0.06, p = 0.809 
          Not Significant      50 (10.2)      18 (10.9)      32 (10.1)  
          Clinically Elevated      164 (33.6)      56 (32.9)      108 (34.0)  
          Missing      274 (56.1)      96 (56.5)      178 (56.0)  
     TR – Hyperarousal      (n = 214)      (n = 74)      (n = 140)      1.19, p = 0.276 
          Not Significant      62 (12.7)      18 (10.6)      44 (13.8)  
          Clinically Elevated      152 (31.1)      56 (32.9)      96 (30.2)  
          Missing      274 (56.1)      96 (56.5)      178 (56.0)  
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Table 4. (cont’d). 
 

    Full Sample    Physical Injury    TPI Only    Difference 
(Physical    
   Injury vs. TPI)      
     t or 𝜒2 

Variable      Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     SE – Depression       (n = 202)      (n = 68)      (n = 134)      0.79, p = 0.373 
          Not Significant      98 (20.1)      30 (17.6)      68 (21.4)  
          Clinically Elevated      104 (21.3)      38 (22.4)      66 (20.8)  
          Missing      286 (58.6)      102 (60.0)      184 (57.9)  
     SE – Insecurity       (n = 192)      (n = 65)      (n = 127)      0.21, p = 0.650 
          Not Significant      134 (27.5)      44 (25.9)           90 (28.3)  
          Clinically Elevated      58 (11.9)      21 (12.4)      37 (11.6)  
          Missing      296 (60.7)      105 (61.8)      191 (60.1)  
     SE – Self-Reference       (n = 192)      (n = 65)      (n = 127)      0.90, p = 0.342 
          Not Significant      124 (25.4)      39 (22.9)      85 (26.7)  
          Clinically Elevated      68 (13.9)      26 (15.3)      42 (13.2)  
          Missing      296 (60.7)      105 (61.8)      191 (60.1)  
     EX – Anger       (n = 201)      (n = 68)      (n = 133)      0.78, p = 0.377 
          Not Significant      118 (24.2)      37 (21.8)      81 (25.5)  
          Clinically Elevated      83 (17.0)      31 (18.2)      52 (16.4)  
          Missing      287(58.8)      102 (60.0)      185 (58.2)  
     EX – Tension Reduction       (n = 194)      (n = 66)      (n = 128)      0.66, p = 0.415 
          Not Significant      128 (26.2)      41 (24.1)      87 (27.4)  
          Clinically Elevated      66 (13.5)      25 (14.7)      41 (12.9)  
          Missing      294 (60.2)      104 (61.2)      190 (59.7)  
     EX – Sex Disturbance       (n = 192)      (n = 65)      (n = 127)      4.83, p = 0.028* 
          Not Significant      153 (31.4)      46 (27.1)      107 (33.6)  
          Clinically Elevated      39 (8.0)      19 (11.2)      20 (6.3)  
          Missing      296 (60.7)      105 (61.8)      191 (60.1)  
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Table 4. (cont’d). 
 

Variable 
   Full Sample    Physical Injury    TPI Only    Difference (Physical    

   Injury vs. TPI)      
     t or 𝜒2 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     Mean + SD  
     or n (%) 

     EX – Suicidality      (n = 194)      (n = 66)      (n = 128)      1.04, p = 0.307 
          Not Significant      138 (28.3)      50 (29.4)      88 (27.7)  
          Clinically Elevated      56 (11.5)      16 (9.4)      40 (12.6)  
          Missing      294 (60.2)      104 (61.2)      190 (59.7)  
     SO - Somatization      (n = 201)      (n = 66)      (n = 135)      15.29, p < 0.001*** 
          Not Significant      140 (28.7)      37 (21.8)      109 (34.3)  
          Clinically Elevated      61 (12.5)      32 (18.8)      29 (9.1)  
          Missing      287 (58.8)      104 (61.2)      190 (59.7)  

Note. * p < 0.05; ** p < 0.01; *** p < 0.001. TPI = Traumatic psychological injury; RTW = Return-to-work; ICD-9 = International Classification 
of Diseases – 9; SF-36 = 36 Item Short-Form Health Survey; PDI = Pain Disability Index; Pain VAS = Pain Visual Analog Scale; BDI-II = Beck 
Depression  Inventory - II; BAI = ; TSI-2 = Trauma Symptom Inventory-2; TR = TSI-2 Posttraumatic Stress Factor Scale; SE = TSI-2 Self-
Disturbance Factor Scale; EX = TSI-2 Externalization Factor Scale; SO = TSI-2 Somatization Factor Scale. 
1 Number of days from the accepted injury on file to the time of admission to WCB-Alberta. 
2 Cumulative number of previous compensation claims accepted by WCB-Alberta on file. 
3 Level of TPI programming worker was first admitted to between the years of 2014 – 2016. 
4 Length of TPI programming from the date of first admission to date of final discharge, regardless of TPI Program Level. 
5 SF-36 subscale scores range from 0 to 100. 
6 Pain Disability Index scores are expressed as a percentage ranging between 0 and 100. 
7 Pain Visual Analog Scale scores are expressed as a percentage ranging between 0 and 100. 
8 Psychology Log subscale scores are expressed as an integer ranging between 0 and 10, with the exception of ‘Sleep’, in which workers indicate 
their average hours of sleep per night, and ‘Readiness to RTW’, in which workers indicate their readiness to RTW expressed as a percentage 
ranging between 0 and 100. 
9 BDI-II total scores fall into one of two categories: Minimal-to-Mild, Moderate-to-Severe. 
10 BAI total scores fall into one of two categories: Minimal-to-Mild, Moderate-to-Severe. 
11 TSI-2 Factor and Subscale total scores fall into one of two categories: Not Significant, Elevated. 
a All demographic/administrative and injury-related variables, with the exception of education (n = 148), had complete data (n = 488).  
b SF-36 outcome scores are only reported the physical injury subgroup, as this measure was unique to this group. 
c Tests of significance for differences on SF-36 scores between the Physical Injury and TPI only subgroups were not calculated, as this information 
was only available for the Physical Injury subgroup. 
d PDI outcome scores are only reported the physical injury subgroup, as this measure was unique to this group. 
e Tests of significance for differences on PDI scores between the Physical Injury and TPI only subgroups were not calculated, as this information 
was only available for the Physical Injury + TPI subgroup. 
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f Pain VAS outcome scores are only reported the Physical Injury + TPI subgroup, as this measure was unique to this group. 
g Tests of significance for differences on Pain VAS scores between the Physical Injury + TPI and TPI only subgroups were not calculated, as this 
information was only available for the Physical Injury + TPI subgroup. 
† Variables violated assumptions of normality (skewness, kurtosis); Median (IQR) are reported rather than Mean (SD). 
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 Further exploring the differences between injured workers in TPI Level 1 and 2, and TPI 

Level 3 programs, those in TPI Level 3 programs had elevated scores in a number of 

psychological domains.  Workers in TPI Level 3 programs were more likely to score within the 

Moderate-to-Severe range on the BDI-II (𝜒2 = 6.69, p = 0.010), as well as in the elevated range 

on TSI-2 Posttraumatic Stress (𝜒2 = 21.29, p < 0.001), Self-Disturbance (𝜒2 = 15.13, p < 0.001), 

and Somatization factor scores (𝜒2 = 5.62, p = 0.023).  Workers in TPI Level 3 programs were 

more likely to fall in the elevated score ranges on all of the TSI-2 Posttraumatic Stress factor 

subscales, including: Dissociation (𝜒2 = 5.88, p = 0.015), Defensive Avoidance (𝜒2 = 14.87, p < 

0.001), Cognitive Intrusions (𝜒2 = 7.23, p = 0.007), and Hyperarousal (𝜒2 = 7.94, p = 0.005).  

Similarly, workers in TPI Level 3 programs scored higher on Psychology Log pain intensity (t 

(297) = -6.44, p < 0.001), and lower on Psychology Log relaxation (t (200.43) = 2.07, p = 

0.040), average hours of sleep (𝜒2 (289) = -3.04, p = 0.002), and mood scores (t (254) = 2.01, p 

= 0.045). 

4.2.2 TPI + Painful Physical Injury and TPI Only Subgroups 

 Both the TPI only (Group 1; n = 318) and TPI + Physical Injury (Group 2; n = 170) 

groups were comprised of primarily male workers (55.7% and 69.4%, respectively) with a mean 

age of 40 years.  Workers in Group 1 were primarily workers in the trades industry (29.9%) 

having been exposed to a psychologically traumatic event in the workplace (51.3%), while 

workers in Group 2 were primarily workers in the trades industry (59.4%) having been involved 

in a transport accident (40.0%).  The majority of workers in both Groups 1 and 2 did not have an 

education level specified (77.4% and 56.5, respectively), did not have a comorbid injury (93.1% 

and 63.5%, respectively), were job attached at admission (88.1% and 83.5%, respectively), and 

did not have modified duties available (60.7% and 52.4%, respectively).   
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On average, the number of days from the date of injury to admission was 54 in Group 1 

and 79 in Group 2, the number of previous compensation claims was 2.5 in Group 1, and 2 in 

Group 2, and the average program length from the time of admission to discharge was 84 and 61, 

respectively.  The majority of workers in Group 1 were admitted to TPI Level 1 or 2 programs 

(66.7%).  The return-to-work rate in Group 1 was 50.0%, indicating that equal levels of workers 

in Group 1 had returned to work at the time of program discharge in comparison to those not 

having returned to work.  In comparison, the majority of workers in Group 2 were admitted to 

TPI Level 3 programs (76.5%), and had not returned to work at the time of program discharge 

(77.1%). 

Most workers in Group 1 had experienced a primarily psychological injury based on 

National Work Injury/Disease Statistics categorizations (66.7%), had a primarily psychological 

diagnosis according the ICD-9 (100.0%), and did not have a secondary ICD-9 diagnosis (91.5%).  

In contrast, most workers in Group 2 had experienced a primarily physical injury (65.9%), had a 

primarily physical diagnosis (89.4%), and did not have a secondary diagnosis (62.9%).  In Group 

1, TPI Levels 1 and 2 combined had a 67.9% return-to-work rate, while TPI Level 3 had a 14.2% 

return-to-work rate.  In Group 2, TPI Levels 1 and 2 combined had a 20.0% return-to-work rate, 

while TPI Level 3 had a 23.8% return-to-work rate. Descriptive statistics of the various patient-

reported outcome measures in both Groups 1 and 2 are reported in Table 4. 

4.2.3 Chi-squared Tests of Independence and Independent Samples t-tests for 

Differences between Subgroups 

 Workers in Group 2 had a greater proportion of males in comparison to Group 1 (see 

Table 4).  Group 2 had greater proportions of workers in the partial/complete high school or less 

(𝜒2 = 38.37, p < 0.001), and partial/complete university (𝜒2 = 4.66, p = 0.031) education 
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categories, but did not significantly differ from Group 1 in terms of the partial/complete 

technical school (𝜒2 = 0.30, p = 0.582) education category.  There were a greater proportion of 

workers in health occupations, as well as education, law, social and community or government 

services in Group 1 in comparison to Group 2 (𝜒2 = 34.18, p < 0.001, 𝜒2 = 5.69, p = 0.017, 

respectively), and a greater proportion of those in trades occupations in Group 2 (𝜒2 = 40.22, p < 

0.001).  Groups 1 and 2 did not significantly differ in their proportions of workers in business 

and management occupations (𝜒2 = 0.01, p = 0.923), or other occupations (𝜒2 = 0.34, p = 0.561).  

There were also a greater proportion of workers employed as public safety personnel in Group 1 

in comparison to Group 2 (see Table 4).  Group 2 had a greater proportion of workers with 

comorbid injuries, a greater average number of days from the time of injury to admission in 

comparison to Group 2, and a greater proportion of workers admitted into TPI Level 3 programs.  

However, workers in Group 1 had a greater average number of previous compensation claims, 

and a greater average length of TPI programming.  Lastly, Group 1 had a greater proportion of 

workers who had successfully returned to work at the time of discharge in comparison to Group 

2. 

 In terms of injury-related variables, Group 2 had a greater proportion of workers having 

experienced object- and equipment-related injuries (𝜒2 = 46.19, p < 0.001), falls (𝜒2 = 8.55, p = 

0.003), or transport accidents (𝜒2 = 57.16, p < 0.001) in comparison to Group 1.  Group 1 had a 

greater of proportion of workers having been exposed to psychological trauma or harm in the 

workplace (𝜒2 = 98.42, p < 0.001) or experiencing ‘other’ injuries (𝜒2 = 11.63, p = 0.001), but 

Groups 1 and 2 did not significantly differ in terms of having experienced assault or violence in 

the workplace (𝜒2 = 0.004, p = 0.952).  Accordingly, Group 1 had a greater proportion of 

workers having experienced a primarily psychological injury, and having been diagnosed with a 
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primary psychological ICD-9 diagnosis, while Group 2 had a significantly greater proportion of 

workers having experienced a primarily physical injury and having been diagnosed with a 

primary physical ICD-9 diagnosis (see Table 4).  Lastly, workers in Group 2 endorsed greater 

levels of self-reported pain intensity and had a greater proportion of workers endorsing elevated 

TSI-2 Somatization factor and subscale scores. 

4.3 Associations of Variables with Return-to-Work 
 
 4.3.1 Full Sample 
  

Successful return-to-work at pre-accident levels in the full sample was more likely among 

workers without comorbid injuries, those admitted to TPI Level 1 or 2 programs, and those with 

primarily psychological injuries and diagnoses (see Table 5).  Workers having been exposed to 

psychological trauma or harm in the workplace were more likely to successfully return-to-work 

in comparison to those with other injuries (𝜒2 = 8.95, p = 0.003).  Additionally, workers having 

experienced object- or equipment- related injuries or falls were less likely to return-to-work in 

comparison to workers with other injuries (𝜒2 = 5.98, p = 0.015, 𝜒2 = 5.47, p = 0.019, 

respectively).  No significant differences were detected in the return-to-work rates among 

workers having been involved in transport accidents (𝜒2 = 0.06, p = 0.815), having experienced 

assault or violence in the workplace (𝜒2 = 1.59, p = 0.208), or grouped within ‘other’ injuries 

(𝜒2 = 0.33, p = 0.567).  Less time from the date of injury to admission, and shorter average 

lengths of program duration were also associated with greater odds of successful return-to-work 

at the time of program discharge (see Table 5).  In terms of patient-reported outcome measures, 

successful return-to-work was associated with lower self-reported pain intensity, greater energy 

levels, greater mood levels, and readiness to return-to-work on the Psychology Log (see Table 

5).  Greater self-reported levels of depression on the BDI-II, as well 
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Table 5. Chi-2 Tests Examining Associations of Demographic/Administrative, Injury-Related, and Clinical Factors with RTW in Full Sample of 
Injured Workers Admitted to WCB-Alberta’s TPI Programs between the Years 2014-2016. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Full Sample 
 
Variable 

   Return-to-Work at Pre-accident Levels 

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

Demographic/Administrative Variablesa        
   

Age (in years)b      40.48 + 11.12      39.99 + 11.50     -0.46, p = 0.643 
Sex          0.49, p = 0.486 
     Male      116 (39.3)      179 (60.7)  
     Female      82 (42.5)      111 (57.5)  
Educationa             2.47, p = 0.291 
     Partial/Complete Highschool or Less      6 (13.6)      38 (86.4)  
     Partial/Complete Technical School      10 (16.7)      50 (83.3)  
     Partial/Complete University      11 (26.2)      31 (73.8)  
Occupational Category         2.73, p = 0.604 
     Business, Finance, &  
     Management Occupations 

     18 (43.9)      23 (56.1)  

     Health Occupations      47 (47.0)      53 (53.0)  
     Education, Law, Social &    
     Community Government Services 

     35 (39.8)      53 (60.2)  

     Trades      74 (37.8)      122 (62.2)  
     Other    
Public Safety Personnel        0.55, p = 0.457 
     Yes      57 (28.6)      74 (25.6)  
          Police         7 (31.8)         15 (68.2)  
          Firefighter         8 (50.0)         8 (50.0)  
          Ambulance Worker         37 (48.7)         39 (51.3)  
          Corrections         5 (29.4)         12 (79.6)  
     No      142 (71.4)      215 (74.4)  
Comorbid Injury         11.83, p = 0.001** 
     Yes      20 (23.8)           64 (76.2)  
     No      178 (44.1)      226 (55.9)  
Duration1, b (days since injury)      38.5 (20.75, 109.5)†      83.5 (39, 180)†      -5.94, p < 0.001*** 
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Table 5. (cont’d). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Full Sample 
 
Variable 

   Return-to-Work at Pre-accident Levels 

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

Job Attached at Admission        < 0.01, p = 0.952 
     Yes      171 (40.5)      251 (59.5)  
     No      27 (40.9)      39 (59.1)  
Modified Duties Available         3.10, p = 0.212 
     Yes – Full-time       62 (36.3)      109 (63.7)  
     Yes – Part-time      4 (26.7)      11 (73.3)  
     No      121 (42.9)      161 (57.1)  
# Previous Compensation Claims2, b       2.0 (1.0, 5.0)†      2 (0.0, 5.0)†      0.54, p = 0.587 
Type of Rehabilitation Program3 (First 
Admission) 

       82.25, p < 0.001*** 

     TPI Program Levels 1 & 2      152 (60.3)      100 (39.7)  
     TPI Program Level 3      46 (19.5)      190 (80.5)  
Program Length4, b (in days)      61 (49.0, 100.5)†      92.5 (56.0, 145.3)†      5.99, p < 0.001*** 

Injury-Related Variables    
   

Type of Accident        17.99, p = 0.003** 
     Contact with Objects/Equipment      13 (25.0)      39 (75.0)  
     Falls      2 (12.5)      14 (87.5)  
     Exposure to Harm       86 (49.7)      87 (50.3)  
     Transport Accidents      43 (41.7)      60 (58.3)  
     Assault & Violence      36 (35.3)      66 (64.7)  
     Other       18 (45.0)      22 (55.0)  
Nature of Injury         4.50, p = 0.034* 
     Traumatic Injury + Phys      60 (36.1)           105 (63.9)  
     Other Diseases or Illnesses      105 (46.9)      119 (53.1)  
Primary ICD-9 Diagnosis         24.12, p < 0.001***  
     Mental Health Condition      161 (47.9)      175 (52.1)  
     Musculoskeletal Injury      37 (24.3)      115 (75.7)  
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Table 5. (cont’d). 
  

Full Sample 
 
Variable 

   Return-to-Work at Pre-accident Levels 

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

Secondary ICD-9 Diagnosis        1.37, p = 0.242 
     Mental Health Condition      7 (17.5)      33 (82.5)  
     Musculoskeletal Injury      14 (28.0)      36 (72.0)  
     None    

Patient-Reported Outcomes Measures   
  

SF-365 (n = 48)        b        b        b 

PDI6 (n = 54)        b        b        b 
Pain VAS7 (n = 47)        b        b        b 
Psychology Log8    

     Pain Intensity      1.47 + 2.69      3.60 + 3.00      6.26, p < 0.001*** 

     Stress      7.04 + 2.78      7.15 + 1.87      0.30, p = 0.764 

     Relaxation Skills      4.22 + 2.34      4.04 + 2.03      -0.56, p = 0.575 

     Energy Levels      4.13 + 2.16      3.55 + 1.98      -2.07, p = 0.039* 

     Sleep (hours/night)      5.0 (4.0, 6.0)†      4.75 (4.0, 6.0)†      1.53, p = 0.126 

     Mood      4.30 + 1.99      3.72 + 1.76      -2.29, p = 0.023* 

     Readiness to RTW      32.19 + 27.97      21.98 +23.27      -3.75, p < 0.001*** 

BDI-II9        15.98, p < 0.001*** 

     Minimal-to-Mild      67 (55.8)      53 (44.2)  

     Moderate-to-Severe      119 (35.0)      221 (65.0)  

BAI10         2.05, p = 0.152 

     Minimal-to-Mild      23 (39.7)      35 (60.3)  

     Moderate-to-Severe      60 (29.7)      142 (70.3)  
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Table 5. (cont’d). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Full Sample 
 
Variable 

   Return-to-Work at Pre-accident Levels 

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

TSI-2 Factor Scores    
   

     Trauma (TR)        26.82, p < 0.001*** 
          Not Significant      36 (52.9)      32 (47.1)  
          Clinically Elevated      29 (18.7)      126 (81.3)  
     Self-Disturbance (SE)        11.11, p = 0.001** 
          Not Significant      48 (36.6)      83 (63.4)  
          Clinically Elevated      10 (14.3)      60 (85.7)  
     Externalization (EX)        0.78, p = 0.378 
          Not Significant      43 (30.7)      97 (69.3)  
          Clinically Elevated      15 (24.6)      46 (75.4)  
     Somatization (SO)        8.48, p = 0.004** 
          Not Significant      49 (35.0)      91 (65.0)  
          Clinically Elevated      9 (14.8)      52 (85.2)  

TSI-2 Subscale Scores    
   

     TR – Dissociation                   5.67, p = 0.017* 
          Not Significant      45 (34.4)      86 (65.6)  
          Clinically Elevated      16 (19.3)      67 (80.7)  
     TR – Avoidance         19.60, p < 0.001*** 
          Not Significant      35 (47.3)      39 (52.7)  
          Clinically Elevated      26 (18.6)      114 (81.4)  
     TR – Intrusions         5.83, p = 0.016* 
          Not Significant      21 (42.0)      29 (58.0)  
          Clinically Elevated      40 (24.4)      124 (75.6)  
     TR – Hyperarousal         11.88, p = 0.001** 
          Not Significant      28 (45.2)      34 (54.8)  
          Clinically Elevated      33 (21.7)      119 (78.3)  
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Table 5. (cont’d). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note. * p < 0.05; ** p < 0.01; *** p < 0.001. TPI = Traumatic psychological injury; RTW = Return-to-work; ICD-9 = International Classification 
of Diseases – 9; SF-36 = 36 Item Short-Form Health Survey; PDI = Pain Disability Index; Pain VAS = Pain Visual Analog Scale; BDI-II = Beck 
Depression  Inventory - II; BAI = ; TSI-2 = Trauma Symptom Inventory-2; TR = TSI-2 Posttraumatic Stress Factor Scale; SE = TSI-2 Self-
Disturbance Factor Scale; EX = TSI-2 Externalization Factor Scale; SO = TSI-2 Somatization Factor Scale. 
1 Number of days from the accepted injury on file to the time of admission to WCB-Alberta. 
2 Cumulative number of previous compensation claims accepted by WCB-Alberta on file. 

Full Sample 
 
Variable 

   Return-to-Work at Pre-accident Levels 

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

     SE – Depression         19.81, p < 0.001*** 
          Not Significant      43 (43.9)      55 (56.1)       
          Clinically Elevated      16 (15.4)      88 (84.6)  
     SE – Insecurity        4.87, p = 0.027* 
          Not Significant      44 (32.8)      90 (67.2)  
          Clinically Elevated      10 (17.2)      48 (82.8)  
     SE – Self-Reference                   4.23, p = 0.040* 
          Not Significant      41 (33.1)      83 (66.9)  
          Clinically Elevated      13 (19.1)      55 (80.9)  
     EX – Anger         0.87, p = 0.351 
          Not Significant      37 (31.4)      81 (68.6)  
          Clinically Elevated      21 (25.3)      62 (74.7)  
     EX – Tension Reduction        2.18, p = 0.139 
          Not Significant      40 (31.3)      88 (68.8)  
          Clinically Elevated      14 (21.2)      52 (78.8)  
     EX – Sex Disturbance        0.62, p = 0.432 
          Not Significant      45 (29.4)      108 (70.6)  
          Clinically Elevated      9 (23.1)      30 (76.9)  
     EX – Suicidality         3.90, p = 0.048* 
          Not Significant      44 (31.9)      94 (68.1)  
          Clinically Elevated      10 (17.9)      46 (82.1)  
     SO – Somatization         8.48, p = 0.004** 
          Not Significant      49 (35.0)      91 (65.0)  
          Clinically Elevated      9 (14.8)      52 (85.2)  
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3 Level of TPI programming worker was first admitted to between the years of 2014 – 2016. 
4 Length of TPI programming from the date of first admission to date of final discharge, regardless of TPI Program Level. 
5 SF-36 subscale scores range from 0 to 100. 
6 Pain Disability Index scores are expressed as a percentage ranging between 0 and 100. 
7 Pain Visual Analog Scale scores are expressed as a percentage ranging between 0 and 100. 
8 Psychology Log subscale scores are expressed as an integer ranging between 0 and 10, with the exception of ‘Sleep’, in which workers indicate 
their average hours of sleep per night, and ‘Readiness to RTW’, in which workers indicate their readiness to RTW expressed as a percentage 
ranging between 0 and 100. 
9 BDI-II total scores fall into one of two categories: Minimal-to-Mild, Moderate-to-Severe. 
10 BAI total scores fall into one of two categories: Minimal-to-Mild, Moderate-to-Severe. 
11 TSI-2 Factor and Subscale total scores fall into one of two categories: Not Significant, Elevated. 
a All demographic/administrative and injury-related variables, with the exception of education (n = 148), had complete data (n = 488).  
b Associations of the SF-36, PDI, and Pain VAS with RTW were not calculated, as these measures were unique to the Physical Injury + TPI 
subgroup. 
† Variables violated assumptions of normality (skewness, kurtosis); Median (IQR) are reported rather than Mean (SD). Non-parametric Mann-
Whitney U tests were substituted for t-tests. 
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as elevations on TSI-2 factors and subscales, including: TSI-2 Posttraumatic Stress, Self-

Disturbance, and Somatization factor scores; TSI-2 Dissociation, Defensive Avoidance, 

Cognitive Intrusions, and Hyperarousal subscale scores of the Posttraumatic Stress factor; TSI-2 

Depression, Insecure Attachment, and Impaired Self-Reference subscale scores of the Self-

Disturbance factor; TSI-2 Suicidality subscale scores of the Externalization factor; and TSI-2 

Aomatization subscale scores, were associated with not returning to work at pre-accident levels 

at the time of program discharge.   

4.3.2 TPI + Painful Physical Injury and TPI Only Subgroups 

Factors differentially associated with return-to-work in Groups 1 and 2 are reported in 

Appendix E, Table 3.  Contrary to our hypotheses, and previous research evidence, a substantial 

number of factors did not reach statistical significance in Group 2.  This indicates potential issues 

of statistical power resulting from small sample sizes, where only 39 individuals in Group 2 had 

successfully returned to work at the time of program discharge (see Table 4).  Accordingly, our 

confidence in the results and potential conclusions are diminished.  Results are, therefore, 

provided as a supplement, rather than for informing statistical inferences and conclusions about 

the differences between factors associated with return-to-work in Groups 1 and 2. 

In Group 1, factors significantly associated with unsuccessful return-to-work at pre-

accident levels included: the presence of comorbid injuries, longer lengths of time from the date 

of injury to admission, being admitted to TPI Level 3, and greater average lengths of program 

duration.  Injury-related variables did not reach statistical significance.  In terms of patient-

reported outcome measures, lower average levels of pain intensity, greater mood levels, and 

greater self-reported readiness to return-to-work scores on the Psychology Log were significantly 

associated with successful return-to-work.  Additionally, elevated scores on the BDI-II scores 
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were associated with unsuccessful return-to-work, as well as elevations on the following TSI-2 

factor and subscale scores: TSI-2 Posttraumatic Stress, Self-Disturbance, and Somatization factor 

scores; TSI-2 Defensive Avoidance, Cognitive Intrusions, and Hyperarousal subscale scores of 

the Posttraumatic Stress factor; TSI-2 Depression subscale scores of the Self-Disturbance factor; 

TSI-2 Suicidality subscale scores of the Externalization factor; and TSI-2 Somatization subscale 

scores of the Somatization factor.  In Group 2, the only factors significantly associated with 

return-to-work were the average length of program duration and self-reported readiness to return-

to-work, where greater average lengths of program duration were associated with unsuccessful 

return-to-work and greater self-reported readiness to return-to-work was associated with 

successful return-to-work (see Appendix E, Table 3). 

4.4 Logistic Regression Modelling 
 
 4.4.1 Full Sample 
 

Results of logistic regression analyses are reported in Table 6.  Models 1 – 6 display 

model building procedures using complete data only (i.e., demographic/administrative, and 

injury-related variables), where Model 6 is considered the full, final model.  Models 7a – 7e 

display the independent associations of various patient-reported outcome measures that were 

significant in relation to their associations with return-to-work within the final model.  Results of 

additional models where psychological variables did not reach statistical significance are 

reported in Appendix E, Table 4.  Models 7a and 7b examine the associations of Psychology Log 

pain intensity and readiness to return-to-work scores with return-to-work outcomes; Model 7c 

examines the association of BDI-II severity with return-to-work outcomes; Models 7d and 7e 

examine the associations of elevated TSI-2 Posttraumatic Stress factor and Defensive Avoidance 

subscale scores with return-to-work outcomes.  The final model consisted of age, sex, the
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Table 6. Logistic Regression Modelling Return-to-Work Output – Full Sample. 
 

   (𝛽)    S.E.    Wald    p-value    Exp(𝛽)    95% CI     
   Exp(𝛽) 

Model Fit Statistics 
Variable    -2 Log    R2   
Model 1 (n = 488)         
DV: RTW Outcome          658.85    0.001 
Step 1 Age    0.004    0.008   0.22 = 0.642    1.00    0.99-1.02   
Model 2 (n = 488)         
DV: RTW Outcome          658.29    0.002 
Step 1 Age    0.004    0.008   0.29 = 0.587    1.00    0.99-1.02   
Step 2 Sexa    0.142    0.189   0.56 = 0.453    1.15    0.80-1.67   
Model 3 (n = 488)         
DV: RTW Outcome          654.75    0.036 
Step 1 Age    0.006    0.008   0.47 = 0.492    1.01    0.99-1.02   
Step 2 Sex (Female)a    0.125    0.192   0.42 = 0.515    1.13    0.78-1.65   
Step 3 Comorbidity (Yes)b   -0.927    0.276   11.32 = 0.001**    0.40    0.23-0.68   
Model 4 (n = 488)         
DV: RTW Outcome          608.86    0.132 
Step 1 Age    0.005    0.009   0.40 = 0.526    1.01    0.99-1.02   
Step 2 Sex (Female)a    0.270    0.201   1.81 = 0.179    1.31    0.88-1.94   
Step 3 Comorbidity (Yes)b   -0.977    0.283   11.89 = 0.001**    0.38    0.22-0.66   
Step 4 Program Length   -0.010    0.002   26.59 < 0.001***    0.991    0.987-0.994   
Model 5 (n = 488)         
DV: RTW Outcome          583.69    0.193 
Step 1 Age    0.005    0.009   0.26 = 0.608    1.01    0.99-1.02   
Step 2 Sex (Female)a    0.166    0.207   0.64 = 0.424    1.18    0.79-1.77   
Step 3 Comorbidity (Yes)b   -0.583    0.298   3.83 = 0.050*    0.56    0.31-1.00   
Step 4 Program Length   -0.011    0.002   31.23 < 0.001***    0.989    0.985-0.993   
Step 5 PICD-9 (Pain)c   -1.16    0.238   23.51 < 0.001***    0.32    0.20-0.50   
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Table 6. (cont’d). 
 

   (𝛽)    S.E.    Wald    p-value    Exp(𝛽)    95% CI     
   Exp(𝛽) 

Model Fit Statistics 
Variable    -2 Log    R2   
Model 6 (n = 488)         
DV: RTW Outcome          526.25    0.322 
Step 1 Age    0.003    0.009   0.13 = 0.720    1.00    0.99-1.02   
Step 2 Sex (Female)a    0.015    0.223   0.01 = 0.945    1.02    0.66-1.57   
Step 3 Comorbidity (Yes)b   -0.149    0.320   0.22 = 0.641    0.86    0.46-1.61   
Step 4 Program Length   -0.011    0.002   28.98 < 0.001***    0.989    0.985-0.993   
Step 5 PICD-9 (Pain)c   -0.556    0.263   4.46 = 0.035*    0.57    0.34-0.96   
Step 6 TPI Level T1 (L3)d   -1.739    0.241   52.08 < 0.001***    0.18    0.11-0.28   
Model 7a (n = 299)         
DV: RTW Outcome          253.03    0.490 
Step 1 Age   -0.004    0.014   0.07 = 0.791    1.00    0.97-1.03   
Step 2 Sex (Female)a   -0.332    0.333   0.99 = 0.320    0.72    0.37-1.38   
Step 3 Comorbidity (Yes)b    0.211    0.494   0.18 = 0.670    1.24    0.47-3.25   
Step 4 Program Length   -0.015    0.003   21.86 < 0.001***    0.985    0.979-0.992   
Step 5 PICD-9 (Pain)c   -0.619    0.457   1.83 = 0.176    0.54    0.22-1.32   
Step 6 TPI Level T1 (L3)d   -2.289    0.372   37.85 < 0.001***    0.10    0.05-0.21   
Step 7 PL-Pain Intensity   -0.128    0.064   3.93 = 0.047*    0.88    0.78-0.99   
Model 7b (n = 396)         
DV: RTW Outcome          395.50    0.383 
Step 1 Age   -0.001    0.011   0.01 = 0.907    1.00    0.98-1.02   
Step 2 Sex (Female)a   -0.091    0.267   0.12 = 0.734    0.91    0.54-1.54   
Step 3 Comorbidity (Yes)b    0.053    0.371   0.20 = 0.887    1.05    0.51-2.18   
Step 4 Program Length   -0.015    0.003   26.90 < 0.001***    0.985    0.980-0.991   
Step 5 PICD-9 (Pain)c   -0.797    0.306   6.81 = 0.009**    0.45    0.25-0.82   
Step 6 TPI Level T1 (L3)d   -1.729    0.282   37.47 < 0.001***    0.18    0.10-0.31   
Step 7 PL-RTW    0.010    0.005   4.15 = 0.042*    1.01    1.00-1.02   
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Table 6. (cont’d). 
 

   (𝛽)    S.E.    Wald    p-value    Exp(𝛽)    95% CI     
   Exp(𝛽) 

Model Fit Statistics 
Variable    -2 Log    R2   
Model 7c (n = 460)         
DV: RTW Outcome          487.00    0.341 
Step 1 Age   -0.002    0.010   0.03 = 0.873    1.00    0.98-1.02   
Step 2 Sex (Female)a   -0.113    0.233   0.24 = 0.627    0.89    0.57-1.41   
Step 3 Comorbidity (Yes)b   -0.123    0.340   0.13 = 0.717    0.88    0.45-1.72   
Step 4 Program Length   -0.010    0.002   22.21 < 0.001***    0.990    0.986-0.994   
Step 5 PICD-9 (Pain)c   -0.683    0.275   6.17 = 0.013*    0.51    0.29-0.87   
Step 6 TPI Level T1 (L3)d   -1.709    0.250   46.68 < 0.001***    0.18    0.11-0.30   
Step 7 BDI-II (Mod-Sev)e   -0.564    0.253   4.97 = 0.026*    0.57    0.35-0.93   
Model 7d (n = 223)         
DV: RTW Outcome          180.55    0.468 
Step 1 Age   -0.015    0.017   0.72 = 0.396    0.99    0.95-1.03   
Step 2 Sex (Female)a   -0.533    0.411   1.68 = 0.194    0.59    0.26-1.31   
Step 3 Comorbidity (Yes)b   -0.533    0.611   0.76 = 0.382    0.59    0.18-1.94   
Step 4 Program Length   -0.009    0.003   6.61 = 0.010*    0.991    0.985-0.998   
Step 5 PICD-9 (Pain)c   -0.839    0.444   3.57 = 0.059    0.43    0.18-1.03   
Step 6 TPI Level T1 (L3)d   -2.300    0.406   32.16 < 0.001***    0.10    0.05-0.22   
Step 7 TSI-2 TR (Elev)e   -0.995    0.395   6.34 = 0.012*    0.37    0.17-0.80   
Model 7e (n = 214)         
DV: RTW Outcome          176.30    0.445 
Step 1 Age   -0.011    0.017   0.43 = 0.512    0.99    0.96-1.02   
Step 2 Sex (Female)a   -0.503    0.415   1.47 = 0.225    0.61    0.27-1.36   
Step 3 Comorbidity (Yes)b   -0.559    0.617   0.82 = 0.365    0.57    0.17-1.19   
Step 4 Program Length   -0.009    0.004   7.14 = 0.008**    0.991    0.984-0.997   
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Table 6. (cont’d). 
 

   (𝛽)    S.E.    Wald    p-value    Exp(𝛽)    95% CI     
   Exp(𝛽) 

Model Fit Statistics 
Variable    -2 Log    R2   
Step 5 PICD-9 (Pain)c   -0.801    0.441   3.31 = 0.069    0.45    0.19-1.06   
Step 6 TPI Level T1 (L3)d   -2.173    0.406   28.57 < 0.001***    0.11    0.05-0.25   
Step 7 TSI-2 TR-A (Elev)e   -0.884    0.393   5.06 = 0.025*    0.41    0.19-0.89   

Note. * p < 0.05; ** p < 0.01; *** p < 0.001. RTW Outcome = Return-to-Work Outcome at Time of Discharge; Program Length = Length of TPI 
Program from Admission to Discharge; PICD-9 Diagnosis = Primary ICD-9 Diagnosis; TPI Level T1 = Traumatic Psychological Injury Program Level 
on Admission (L1 = Level 1; L2 = Level 2; L3 = Level 3); PL-Pain Intensity = Psychology Log – Pain Intensity; PL-RTW = Psychology Log – 
Readiness to Return-to-Work; BDI-II = Beck Depression Inventory-II; Elev = Elevated; TSI-2 TR = TSI-2 Posttraumatic Stress Factor; TSI-2 TR-A = 
TSI-2 Posttraumatic Stress – Defensive Avoidance Subscale. 
a Reference Category = Male.  
b Reference Category = No.  
c Reference Category = Primary Mental Health Diagnosis. 
d Reference Category = TPI Levels 1 & 2. 
e Reference Category = Minimal-to-Mild. 
f Reference Category = Non-Significant. 
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presence of comorbid injuries, TPI program length, primary ICD-9 diagnosis, and TPI program 

level that workers were admitted to.  The variables age and sex—although not significantly 

associated with return-to-work—were retained given their clinical importance and based on 

previous research findings (Cancelliere et al., 2016).  Additionally, the presence of comorbid 

injuries was retained given its significant associations with return-to-work in Models 1 – 5 and 

the associated increased change in variance resulting from its inclusion.   

The final model accounted for 32.2% of the variance in return-to-work outcomes, and 

produced a model fit statistic (i.e., log-likelihood) of 526.25.  In the final model, the presence of 

comorbid injuries at the time of admission was associated with 0.86 odds of returning to work in 

comparison to those without comorbid injuries (95% CI=0.46, 1.61).  Greater average program 

length—in days—was associated with 0.989 odds of returning to work (95% CI=0.985, 0.993).  

Having a primary ICD-9 diagnosis of musculoskeletal or other painful physical injury-related 

diagnoses was associated with 0.57 odds of returning to work in comparison to those with 

primarily psychological disorder diagnoses (95% CI=0.34, 0.96).  Additionally, TPI Level 3 

programs (i.e., multidisciplinary rehabilitation services) were associated with a 0.18 odds of 

returning to work in comparison to TPI Levels 1 and 2 (95% CI=0.11, 0.28). 

Notably, in Models 7a – 7e, model fit statistics generally improved, ranging from 176.30 

(Model 7e) to 487.00 (Model 7c); the variance accounted for by the addition of psychological 

variables was also seemingly greater, ranging from 34.1% (Model 7c) to 49.0% (Model 7a).  In 

examining the addition of self-reported pain intensity to the final model (Model 7a), increases in 

Psychology Log pain intensity scores were associated with 0.88 odds of returning to work (95% 

CI=0.78, 0.99).  With the inclusion of pain intensity scores into the model, primary ICD-9 

diagnoses were no longer significantly associated with return-to-work in comparison to the final
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model.  Psychology Log energy and mood level scores (Appendix E, Table 4), once included into 

the model, were no longer significantly associated with return-to-work in comparison to chi-

squared results (Table 5).  Lastly, for every one-point increase in self-reported readiness to 

return-to-work were associated with 1.01 odds of returning to work (95% CI=1.00-1.02; Model 

7b).   

 Workers scoring in the moderate-to-severe ranges of the BDI-II had 0.57 odds of 

returning to work (Model 7c), in comparison to those in the minimal-to-mild categories (95% 

CI=0.35-0.93).  Similarly, those with elevated scores on the TSI-2 Posttraumatic Stress factor 

scale had 0.37 odds of returning to work (Model 7d), in comparison to those scoring in the non-

significant range (95% CI=0.17, 0.80).  TSI-2 Self-Disturbance and Somatization factor scale 

scores (Appendix E, Table 4), once included into the model, were no longer significantly 

associated with return-to-work in comparison to univariate chi-squared results (Table 5).  With 

the inclusion of TSI-2 Posttraumatic Stress, Self-Disturbance, and Somatization factor scale 

scores, primary ICD-9 diagnoses were no longer significantly associated with return-to-work in 

comparison to the final model. 

 With the inclusion of the TSI-2 Posttraumatic Stress factor subscales of Dissociation, 

Defensive Avoidance, Cognitive Intrusions, or Hyperarousal scores into the final model, only 

elevated TSI-2 Defensive Avoidance subscale scores were significantly associated with return-

to-work outcomes (Model 7e).  Individuals with elevated scores on the TSI-2 Defensive 

Avoidance subscale had 0.41 odds of returning to work, in comparison to those scoring in the 

non-significant range (95% CI=0.19, 0.89).  Again, with the inclusion of the TSI-2 Posttraumatic 

Stress factor subscales of Defensive Avoidance, primary ICD-9 diagnoses were no longer 

significantly associated with return-to-work in comparison to the final model.  While TSI-2 
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Posttraumatic Stress factor subscales of Dissociation, Cognitive Intrusions, or Hyperarousal were 

not significantly associated with return-to-work beyond the final model (Appendix E, Table 4), 

primary ICD-9 diagnoses were also no longer significantly associated with return-to-work once 

these subscale scores were included. 
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5.0 Discussion 
 

The broad aim of this study was to examine factors associated with return-to-work among 

workers with or without comorbid TPI and pain conditions undergoing rehabilitation through 

WCB-Alberta.  Generally, results provided further support for the conclusion that physical 

injuries and psychological trauma frequently co-occur (Akerblom, Perrin, Fischer, & 

McCracken, 2017; Andersen, Andersen, & Andersen, 2014; Fishbain et al., 2017; Giummarra et 

al., 2017; Siqveland, Hussain, Lindstrom, Ruud, & Hauff, 2017a; Siqveland, Ruud, & Hauff, 

2017b), and that the co-occurrence of these conditions is associated with worse return-to-work 

outcomes (Hensel et al., 2011; Herrera-Escobar et al., 2018a; Laisné et al., 2013).  Novel 

findings of the current study arise from having examined return-to-work in workers with or 

without comorbid TPI and physical injuries in the context of psychologically-based occupational 

rehabilitation, as opposed to multidisciplinary pain rehabilitation services, which the majority of 

studies have focused on to date (e.g., Akerblom et al., 2017; Andersen et al., 2014; Langford et 

al., 2018; Siqveland et al., 2017a).  Further, to our knowledge, this is the first study to examine 

specific PTSD symptom domains in their association with return-to-work for workers with TPI.  

Although results generally supported our hypotheses, evidence in support of specific hypotheses 

regarding the associations of factors with return-to-work in workers with or without comorbid 

pain conditions were not found.  Discussion in relation to specific hypotheses are outlined in the 

following sections. 

5.1 Research Question 1 
 

What are the return-to-work outcomes at time of program discharge for injured workers 

undergoing of WCB-Alberta’s TPI rehabilitation programs (TPI Levels 1, 2, and 3)?  Contrary to 

our hypotheses, TPI Levels 1 and 2 programs were associated with greater return-to-work rates 
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in comparison to more comprehensive and multidisciplinary TPI Level 3 programs.  As 

previously mentioned, TPI Level 3 programs involve the provision of multidisciplinary 

rehabilitation services, and are intended for workers with multiple barriers to returning to work, 

such as those with comorbid TPI and pain conditions.  The finding that these programs were 

associated with significantly lower rates of return-to-work are likely a reflection of injury 

severity, rather than the program itself.  That is, workers admitted to TPI Level 3 programs are 

those with more severe injuries and present with multiple return-to-work barriers.  Not 

surprisingly, then, those admitted to TPI program Levels 1 and 2 may already be more likely to 

return-to-work primarily based solely on the lower severity of their conditions.  For example, 

researchers have found that consulting with a psychiatrist or psychologist is associated with 

worse return-to-work outcomes, and have also speculated that this counter-intuitive finding was 

a reflection of injury severity (Prang et al., 2016).  If this is the case, the current findings would 

support previous research that has identified those with greater injury severity are less likely to 

return-to-work (Cancelliere et al., 2016).  Nonetheless, the finding that workers in TPI Level 3 

programs scored significantly higher across many psychological domains in comparison to those 

in TPI Levels 1 and 2 would support the conclusion that TPI Level in the current study is a 

reflection of injury severity, and indicate potential selection bias which may explain this 

unexpected finding. 

While TPI Level 1 and 2 programs had significantly greater return-to-work rates in both 

the full sample and Group 1, this was not found in Group 2.  It may be the case that all injured 

workers with comorbid TPI and physical injuries would benefit from being admitted to TPI 

Level 3 programs, as TPI Levels 1 and 2 may not provide the same level of supports in 

facilitating return-to-work for these workers.  However, it is also possible that this difference is 
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also a reflection of injury severity, as the results in both the full sample and Group 1 would 

suggest.   

Previous research efforts have identified that multidisciplinary rehabilitation 

interventions, such as TPI Level 3 programs, are most effective for achieving sustainable return-

to-work outcomes. (Cancelliere et al., 2016).  These findings do not support the conclusion that 

TPI Level 3 programs are not worthwhile.  Despite the low return-to-work rates of TPI Level 3 

programs identified in the current study, these programs would still be most likely to benefit 

injured workers with complex injuries, such as co-occurring TPI and physical injuries.  It is 

possible that the low return-to-work rates for TPI Level 3 programs found in the current study, 

then, reflect that there are other return-to-work barriers that remain to be addressed.  For 

example, given difficulties in assessing and diagnosing complex injuries, many workers 

experience a delay in the provision of appropriate services (McEachen et al., 2010).  As 

previously mentioned, when these injuries go untreated, the workers’ likelihood of recovery and 

return-to-work diminishes (Kang et al., 2006; Park, 2012; Pransky et al., 2005).  It is likely that 

time delays between workers injuries and subsequent referral and admission to WCB-Alberta’s 

TPI programs in the current study influence return-to-work outcomes.  Early identification of 

TPI in injured workers may help to facilitate return-to-work for workers admitted to TPI Level 3 

programs.   

5.2 Research Question 2 
 

What factors predict return-to-work at time of program discharge in injured workers 

undergoing rehabilitation for TPI?  In the full sample, a number of factors were identified as 

significantly associated with return-to-work.  Many of the included administrative/demographic 

variables which would have been expected to be associated with return-to-work (e.g., Cancelliere 
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et al., 2016) did not emerge as significant.  Though unexpected, this finding would suggest that 

injury-related and psychosocial factors are more predictive of return-to-work outcomes in 

workers having sustained TPI.  This is consistent with other research that has found insignificant 

associations with return-to-work for demographic and injury-related variables (e.g., Kendrick et 

a., 2017).  It is also possible that these findings reflect differences in sampling methods in 

comparison to previous research.  As previously mentioned, the majority of research to date has 

relied on samples referred to multidisciplinary rehabilitation services for painful physical injuries 

(e.g., Akerblom et al., 2017; Andersen et al., 2014; Langford et al., 2018; Siqveland et al., 

2017a), as opposed to psychological injuries.  Previous research may not have fully captured the 

associations of injury-related and psychosocial variables in relation to return-to-work in workers 

having sustained TPI.   

Our final model predicting return-to-work consisted of workers’ age and sex, as well as 

the presence of comorbid injuries, length of TPI programming, primary ICD-9 diagnosis, and 

TPI Level in which workers were admitted to.  Supporting previous research findings 

(Cancelliere et al., 2016), the current study found that the presence of comorbid injuries was 

associated with significantly lower odds of returning to work.  The finding that greater program 

length was associated with unsuccessful return-to-work may also likely reflect injury severity; as 

those with complex injuries are often granted program extensions for continued treatment if they 

have not improved over the initial course of treatment through WCB-Alberta.  For this reason, 

TPI Level 3 program durations are inherently longer.  In line with previous research findings, 

workers who sustained both TPI and physical injuries were significantly less likely to return-to-

work in comparison to those with primarily psychological injuries.   
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5.3 Research Question 3 
 

Do factors associated with return-to-work at time of program discharge differ between 

workers with or without co-occurring TPI and painful physical injuries?  Results demonstrate 

that those with comorbid TPI and painful physical injuries are not only less likely to RTW, but 

that Groups 1 and 2 differ in a variety of domains, including demographic/administrative and 

psychological variables.  Factors associated with return-to-work in Group 1 followed a similar 

pattern to those in the full sample, with the exception of Psychology Log energy level scores, 

TSI-2 Dissociation, TSI-2 Insecure Attachment, and TSI-2 Impaired Self-Reference subscales 

scores, which were not found to be significant.  It is surprising, however, that the only factors 

significantly associated with return-to-work in Group 2 were program length and readiness to 

return-to-work.  We would have expected to see that many of these variables would emerge as 

significantly associated with return-to-work, especially given the distribution of this groups’ 

scores on the various patient-reported outcome measures, among other variables. 

Despite the contradictory evidence of factors associated with return-to-work in injured 

workers with or without co-occurring TPI and pain conditions, the current results suggest that 

further examination of factors associated with return-to-work in these groups independently is 

warranted.  This is supported by the many significant findings of differences between these 

groups on a variety of demographic/administrative and psychological variables, as well as by the 

significantly lower return-to-work rates of workers in Group 2.  These significant differences 

between Groups 1 and 2 suggest that psychological factors may be associated with return-to-

work in those with co-occurring TPI and pain conditions, and that further research in this area is 

also warranted. 
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5.4 Research Question 4 
 

What can important psychological factors (e.g., trauma symptoms) add to our 

understanding of factors associated with return-to-work at time of program discharge in workers 

with or without co-occurring TPI and painful physical injuries?  The current study found 

evidence that greater levels of self-reported pain intensity and depression (Cancelliere et al., 

2016; Steenstra et al., 2017) were associated with unsuccessful return-to-work, and that greater 

self-reported energy levels (de Vries, Koeter, Nabitz, Hees, & Schene, 2012), mood, and 

expectations of return-to-work (Steenstra et al., 2017) were associated with successful return-to-

work.  Extending previous research efforts that have examined psychological factors associated 

with return-to-work (Ghisi et al., 2013; Kendrick et al., 2017; Steenstra et al., 2017), the current 

study also identified specific PTSD symptom domains associated with return-to-work.  Elevated 

scores across all four PTSD symptom domains (i.e., dissociation, defensive avoidance, cognitive 

intrusion, hyperarousal), as measured by the TSI-2, were associated with not returning to work at 

the time of program discharge.   

Further examination of psychological factors in predicting return-to-work identified that 

levels of self-reported pain intensity, expectations of return-to-work, depression, and 

posttraumatic stress symptoms, namely defensive avoidance, at the time of program intake added 

significant predictive value in return-to-work outcomes beyond other established factors (i.e., 

age, sex, comorbid injuries, program length, primary ICD-9 diagnosis, TPI Level at the time of 

admission).  Notably, logistic regression model fit indices improved with the inclusion of 

psychological variables across all domains, and the amount of variance predicted by 

psychological variables also improved.  While our findings do not provide conclusive evidence 

of psychological factors in predicting return-to-work, they do suggest that these factors are 
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important considerations, at least in relation to TPI and psychological rehabilitation.  When 

taking into account self-reported pain intensity, as well as TSI-2 Posttraumatic Stress factor 

scores and Defensive Avoidance subscale scores, primary ICD-9 diagnoses were no longer 

significantly associated with return-to-work in the full logistic regression model.  This finding 

suggests that these specific factors may be a better indicator of return-to-work than workers’ 

underlying injuries.  Additionally, this finding indicates that these factors likely hold clinical 

importance; and that targeting these factors in treatment may help to improve return-to-work 

outcomes for workers with or without co-occurring TPI and conditions undergoing TPI 

rehabilitation (e.g., Taylor et al., 2006). 

Notably, defensive avoidance emerged as the strongest predictor of return-to-work across 

PTSD symptom domains, even beyond the contributions of demographic/administrative and 

injury-related variables in the current study.  Previous efforts have identified defensive 

avoidance, cognitive intrusions, and hyperarousal PTSD symptom domains as important 

consideration in the relationship between TPI and pain associated with physical injuries (Cho et 

al., 2011; Ghisi et al., 2013; Taylor et al., 2006).  Researchers have suggested, however, that 

defensive avoidance is a particularly important consideration, worsening pain-related disability 

through promoting the behavioural avoidance of physical pain (i.e., fear of movement/re-injury; 

Cho et al., 2011).  Here, pain may trigger reminders of the traumatic event, resulting in 

hyperarousal symptoms and subsequent avoidance.  Our findings not only support this idea, but 

extend the contributions of defensive avoidance specifically to return-to-work in comorbid TPI 

and pain conditions. There are possible relations of PTSD symptoms to one another (e.g., Cho et 

al., 2011), which the current study was unable to examine.  Further research examining these 

domains and their associations with return-to-work is warranted. 
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5.6 Limitations 

 An important limitation of the current study is our use of return-to-work, defined as 

returning to pre-accident levels of work at the time of program discharge, as our primary 

outcome measure.  Return-to-work at the time of program discharge is only one indicator of 

treatment outcomes.  There are many other potential reasons why workers may not return-to-

work at the time of program discharge.  For example, workers who are not job attached (i.e., 

have not maintained linkages with their workplace, and have no job to return to) may be more 

likely to not be working at the time of program discharge (e.g., MacEachan et al., 2010).  This 

was not found in the current study, but this conclusion is supported by previous research efforts.  

Future research may wish to examine longer term return-to-work outcomes, such as factors 

associated with return-to-work during follow-up periods (e.g., receiving wage replacement 

benefits), as this may be a more accurate indicator of long-term worker impairments (e.g., Gross, 

Park, Rayani, Norris, & Esmail, 2017). 

Secondary data analysis is limited in that data have already been collected, and may not 

have been collected to address the specific research question researchers are seeking to answer 

(Cheng & Phillips, 2014; Cole & Trinh, 2017), as in our case.  Completeness and accuracy of 

data often cannot be verified, and important data on variables that may have helped the 

investigation are often not available (Cheng & Phillips, 2014; Cole & Trinh, 2017).  During the 

time period that workers within our database underwent TPI rehabilitation through WCB-Alberta 

(2014 to 2016), reporting of patient-reported outcomes were not standardized across WCB-

Alberta service providers, so there were many missing data points on the included psychological 

variables, which may have impacted our results.  We were unable to examine more recent data, 

and unable to include a broader time period of injured workers undergoing rehabilitation for TPI.  
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Data contained within the administrative database, however, were complete for all workers, 

resulting in greater confidence in the logistic regression model using only 

demographic/administrative and injury-related variables.  Despite this limitation, associations of 

psychological variables with return-to-work were able to be examined. 

  Power and sample size limitations were also likely caveats of the current results.  As 

demonstrated, results did not provide evidence of factors associated with return-to-work in 

Group 2, which had a sample size of 170 injured workers—only 23% of which had returned-to-

work at pre-accident levels at the time of treatment discharge.  Further research is needed with 

larger sample sizes, using a more complete dataset, in order to examine whether factors 

associated with return-to-work differ between those with or without comorbid TPI and pain 

conditions.  Given power and sample size limitations, logistic regression analyses were only 

conducted within the full sample, with variables selected for inclusion into the model using a 

more stringent alpha level of .05.  Additionally, being as the sample size became smaller with the 

inclusion of psychological variables, these were only examined independently in their 

associations with return-to-work, as opposed to providing one coherent model including all 

psychological variables.  Had these variables been included in one model, issues related to 

multiple testing would have been more profound.  The current results provide at least some 

preliminary evidence of psychological variables and their associations with return-to-work in 

workers undergoing TPI rehabilitation. 

 Another limitation of the current study are potential issues in sample differences between 

Groups 1 and 2.  As demonstrated, workers in Group 1 reported pain on the Psychology Log pain 

intensity scale, albeit of low average intensity.  Although average pain intensity scores were 

lower in Group 1 than Group 2, this suggests that Group 1 may not have reflected a ‘solely’ TPI 
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group.  It may be that these workers had pre-existing physical injuries or pain conditions 

unrelated to their WCB claim, which would not be captured in workers’ files.  Although 

unrelated to the underlying claim, it is possible that pre-existing physical injuries or pain 

conditions impacted return-to-work outcomes, which we were unable to examine.  Although this 

finding was unexpected, it does provide some additional support for having explored pain-related 

variables in logistic regression analyses within the context of the full sample.   

 Related to the above points, a final limitation of the current study is that it could have 

benefitted from the inclusion of other important demographic/administrative, injury-related, and 

psychosocial variables.  We did not have a true measure of injury severity included in the 

administrative data provided by WCB; inadvertently, TPI program levels at the time of 

admission may have been confounded by this variable.  A widely used and validated measure of 

pain, such as the Brief Pain Inventory (Cleeland, 1989) may allow for a more comprehensive 

assessment of pain, and allow more rigorous investigations into comorbid TPI and pain.  

Additionally, a measure of injury-severity may have helped to explain the unexpected finding of 

differences in return-to-work between the TPI Level 1 and 2, and TPI Level 3 programs.  A 

measure of resiliency may also have helped to explain differences between those successfully 

returning to work in comparison to those not having returned to work.  Resiliency is an important 

consideration in predicting adjustment to both pain conditions and psychological trauma. 

5.7 Conclusion 

The current study provides evidence of factors associated with return-to-work in workers 

receiving psychologically-based rehabilitation services, which has not been extensively 

examined in the literature.  Our final model predicting return-to-work in workers undergoing 

rehabilitation for TPI consisted primarily of administrative and injury-related variables, where 
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return-to-work was less likely among workers with comorbid injuries, primarily physical 

injuries, longer average treatment durations, and among those admitted to higher intensity 

interventions (i.e., multidisciplinary treatment).  Of the included patient-reported outcome 

measures, return-to-work was less likely among workers with greater levels of self-reported pain 

intensity, depression, and PTSD symptoms; namely, defensive avoidance.  Workers with greater 

levels of self-reported readiness to return-to-work were more likely to successfully return-to-

work.  Given power and sample size limitations, we were unable to examine whether factors 

associated with return-to-work differ in the TPI only and TPI + painful physical injury groups.  

Nonetheless, to our knowledge this is the first study to examine specific PTSD symptom 

domains in their association with return-to-work, and identified defensive avoidance as a 

particularly important consideration in return-to-work.  While psychological variables added 

significant predictive value in return-to-work outcomes beyond other established predictors, we 

were unable to fully examine these factors.  Further research with larger sample sizes is needed 

in order to delineate the relationships of psychological variables with return-to-work in workers 

undergoing psychologically-based rehabilitation services.  Additionally, research efforts to 

further understand differences in factors associated with return-to-work among workers with or 

without comorbid TPI and pain conditions are needed. 

 
 

  



 

 79 

References 
 
Akerblom, S., Perrin, S., Fischer, M. R., & McCracken, L. M. (2017). The impact of PTSD on 

functioning in patients seeking treatment for chronic pain and validation of the 

posttraumatic diagnostic scale. International Journal of Behavioural Medicine, 24, 249-

259. doi:10.1007/s12529-017-9641-8 

Allen, M. T., Myers, C. E., Beck, K. D., Pang, K. C., & Servatius, R. J. (2019). Inhibited 

personality temperaments translated through enhanced avoidance and associative learning 

increase vulnerability for PTSD. Frontiers in Psychology, 10, 496. 

doi:10.3389/fpsyg.2019.00496 

Alschuler, K. N., Kratz, A. L., & Ehde, D. M. (2016). Resilience and vulnerability in individuals 

with chronic pain and physical disability. Rehabilitation Psychology, 61, 7-18. 

doi:10.1037/rep0000055 

American Psychiatric Association (2013). Diagnostic and statistical manual of mental disorders 

(5th edition). Arlington, VA: American Psychiatric Association. 

Andersen, T.E., Andersen, L. C., & Andersen P. G. (2014). Chronic pain patients with possible 

co-morbid post-traumatic stress disorder admitted to multidisciplinary pain rehabilitation 

– A 1-year cohort study. European Journal of Psychotraumatology, 5, 23235. 

doi:10/3402/ejpt.v5.23235 

Asmundson, G. J., Coons, M. J., Taylor, S., & Katz, J. (2002). PTSD and the experience of pain: 

Research and clinical implications of shared vulnerability and mutual maintenance 

models. Canadian Journal of Psychiatry, 47, 930-937. 

doi:10.1177/070674370204701004 



 

 80 

Asmundson, G. J., & Katz, J. (2009). Understanding the co-occurrence of anxiety disorders and 

chronic pain: State-of-the-art. Depression & Anxiety, 26, 888-901. doi:10.1002/da.20600 

Association of Workers’ Compensation Boards of Canada. (2013a). About workers’ 

compensation [Web page]. Retrieved from: http://awcbc.org/?page_id=57 

Association of Workers’ Compensation Boards of Canada. (2013b). 2017 lost time claims in 

Canada [Web page]. Retrieved from: http://awcbc.org/?page_id=14 

Baldwin, D. V. (2013). Primitive mechanisms of trauma response: An evolutionary perspective 

on trauma-related disorders. Neuroscience and Biobehavioural Reviews, 37, 1549-1566. 

doi:10.1016/j.neubiorev.2013.06.004  

Barnetson, B. (2010). The political economy of workplace injury in Canada. Athabasca 

University Press. Retrieved from: 

https://www.aupress.ca/app/uploads/120178_99Z_Barnetson_2010-

The_Political_Economy_of_Workplace_Injury_in_Canada.pdf 

Barnetson, B., & Foster, J. (2012). Bloody lucky: The careless workers myth in Alberta, Canada. 

International Journal of Occupational and Environmental Health, 18, 135-146. 

doi:10.1179/1077352512Z.00000000020 

Beck, A. T., Epstein, N., Brown, G. K., & Steer, R. A. (1988). An inventory for measuring 

clinical anxiety: Psychometric properties. Journal of Consulting and Clinical Psychology, 

56, 893-897. doi:10.1037/0022-006X.56.6.893 

Beck, A. T., Steer, R. A., & Brown, G. K. (1996). Manual for the Beck Depression Inventory-II., 

San Antonio, TX: Psychological Corporation. 



 

 81 

Bodian, C. A., Freedman, G., Hossain, S., Eisenkraft, J. B., Beilin, Y. (2001). The Visual Analog 

Scale for Pain: Clinical Significance in Postoperative Patients. Anesthesiology, 95, 1356-

1361. doi: 10.1097/00000542-200112000-00013 

Bosco, M. A., Gallinati, J. L., & Clark, M. E. (2013). Conceptualizing and treating comorbid 

chronic pain and PTSD. Pain Research and Treatment, 2013, 174728. 

doi:10.1155/2013/174728 

Briere, J. (2011). Trauma Symptom Inventory-2 (TSI-2). Odessa, FL: Psychological Assessment 

Resources.  

Black, O., Sim, M. R., Collie, A., & Smith, P. (2019). Differences over time in the prognostic 

effect of return to work self-efficacy on a sustained return to work. Journal of 

Occupational Rehabilitation, 29, 660-667. doi:10.1007/s10926-018-09824-z 

Brennstuhl, M. J., Tarquinio, C., & Montel, S. (2015). Chronic pain and PTSD: Evolving views 

on their comorbidity. Perspectives in Psychiatric Care, 51, 295-304. 

doi:10.1111/ppc.12093 

Califf, R. M., Karnash, S. L., & Woodlief, L. H. (1997). Developing cost-effective auditing of 

clinical trials. Controlled Clinical Trials, 18, 651-660. doi:10.1016/S0197-

2456(96)00237-1 

Canadian Standards Association. (2003). Coding of work injury or disease information [PDF]. 

Retrieved from: 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKE

wig2dOfkurmAhVVoZ4KHcr-

ALEQFjAAegQIAxAC&url=https%3A%2F%2Fwww.techstreet.com%2Fmss%2Fprodu

cts%2Fpreview%2F1092001&usg=AOvVaw3ohPbKplT23FvvTbNlz7DY 



 

 82 

Cancelliere, C., Donovan, J., Stochkendahl, M. J., Biscardi, M., Ammendolia, C., Mybursh, C., 

& Cassie, J. D. (2016). Factors affecting return to work after injury or illness: Best 

evidence synthesis of systematic reviews. Chiropractic & Manual Therapies, 24, 32. 

doi:10.1186/s12998-016-0113-z 

Cheng, H. G., & Phillips, M. R. (2014). Secondary analysis of existing data: Opportunities and 

implementation. Shanghai Archives of Psychiatry, 26, 371-375. doi:10.11919/j.issn.1002-

0829.214171 

Cho, S. K., Heiby, E. M., McCracken, L. M., Moon, D. E., & Lee, J. H. (2011). Daily 

functioning in chronic pain: Study of structural relations with posttraumatic stress 

disorder symptoms, pain intensity, and pain avoidance. Korean Journal of Pain, 24, 13-

21. doi:10.3344/kjp.2011.24.1.13 

Cleeland, C. S. (1989). Measurement of pain by subjective report. In Chapman, C. R. Editor, & 

Loeser, J. D. Editor, Advances in Pain Research and Therapy: Issues in Pain 

Measurement (12, 391-403). New York: Raven Press. 

Cole, A. P., & Trinh, Q. D. (2017). Secondary data analysis techniques for comparing 

interventions and their limitations. Current Opinion in Urology, 27, 354-359. 

doi:10.1097/MOU.0000000000000407 

Daniel, W. W., & Cross, C. L. (2013). Biostatistics: A Foundation for Analysis in the Health 

Sciences (10th edition). Hoboken, NJ: Wiley. 

Dasinger, L. K., Krause, N., Thompson, P. J., Brand, R. J., & Rudolph, L. (2001). Doctor 

proactive communication, return-to-work recommendations, and duration of disability 

after a workers’ compensation low back injury. Journal of Occupational and 

Environmental Medicine, 43, 515-525. doi:10.1097/00043764-200106000-00001 



 

 83 

de Vries, G., Koeter, M. W., Nabitz, U., & Schene, A. H. (2012). Return-to-work after sick leave 

due to depression; A conceptual analysis based on perspectives of patients, supervisors 

and occupational physicians. Journal of Affective Disorders, 136, 1017-1026. 

doi:10.1016/j.jad.2011.06.035 

Dozois, D. J., Dobson, K. S., & Ahnberg, J. L. (1998). A psychometric evaluation of the Beck 

Depression Inventory-II. Psychological Assessment, 10, 83-89. doi:10.1037/1040-

3590.10.2.83 

Duckworth, M. P., & Iezzi, T. (2010). Physical injuries, pain, and psychological trauma: 

Pathways to disability. Psychological Injury & Law, 3, 241-253. doi:10.1007/s12207-

010-9086-8 

Edwards, R. R., Dworkin, R. H., Sullivan, M. D., Turk, D. C., & Wasan, A. D. (2016). The role 

of psychosocial processes in the development and maintenance of chronic pain. The 

Journal of Pain, 17, T70-T92. doi:10.1016/j.jpain.2016.01.001 

Ergin, M., Girisgin, A. S., Dundar, Z. D., Calik, G. S., Ertas, I., & Egici, M. T. (2015). Is it 

possible to objectify the visual pain scale? Pakistan Journal of Medical Sciences, 31, 

1527-1532. doi:10.12669/pjms.316.8269 

Fishbain, D. A., Pulikal, A., Lewis, J. E., & Gao, J. (2017). Chronic pain types differ in their 

reported prevalence of Post-Traumatic Stress Disorder (PTSD) and there is consistent 

evidence that chronic pain is associated with PTSD: An evidence based structured 

systematic review. Pain Medicine, 18, 711-735. doi:10.1093/pm/pnw065 

Gatchel, R. J., Peng, Y. B., Peters, M. L., Fuchs, P. N., & Turk, D. C. (2007). The 

biopsychosocial approach to chronic pain: Scientific advance and future directions. 

Psychological Bulletin, 133, 581-624. doi:10.1037/0033-2909.133.4.581 



 

 84 

Ghisi, M., Novara, C., Buodo, G., Kimble, M. O., Scozzari, S., … Palomba, D. (2013). 

Psychological distress and post-traumatic symptoms following occupational accidents. 

Behavioural Sciences, 3, 587-600. doi:10.3390/bs30405887 

Gibson, C. A. (2012). Review of posttraumatic stress disorder and chronic pain: The path to 

integrated care. Journal of Rehabilitation Research & Development, 49, 753-776. 

doi:10.1682/JRRD.2011.09.0158 

Giummarra, M. J., Casey, S. L., Devlin, A., Ioannou, L. J., Gibson, S. J., … Ponsford, J. (2017). 

Co-occurrence of posttraumatic stress symptoms, pain, and disability 12 months after 

traumatic injury. Pain Reports, 2, e622. doi:10.1097/PR9.0000000000000622 

Giummarra, M. J., Lennox, A., Dali, G., Costa, B., & Gabbe, B. J. (2018). Early psychological 

interventions for posttraumatic stress, depression, and anxiety after traumatic injury: A 

systematic review and meta-analysis. Clinical Psychology Review, 62, 11-36. 

doi:10.1016/j.cpr.2018.05.001 

Gnam, W. (2000). Psychiatric disability and workers’ compensation. In T. Sullivan (Ed.), Injury 

and the new world of work (pp. 305–328). Vancouver, Canada: UBC Press.  

Godbout, N., Hodges, M., Briere J., & Runtz, M. (2016). Structural analysis of the Trauma 

Symptom Inventory-2. Journal of Aggression, Maltreatment, & Trauma, 25, 333-346. 

doi:10.1080/10926771.2015.1079285 

Gomez-Perez, L., Lopez-Martinez, A. E., Ruiz-Parraga, G. T., & Teale Sapach, M. J. (2015). 

PTSD, trauma-related symptoms and pain: A general overview. In: Martin, C. R., Preedy, 

V. R., & patel, V. B. (ed). Comprehensive Guide to Post-Traumatic Stress Disorder. 

Switzerland: Springer International Publishing. (p. 333-350). 



 

 85 

Gould, K. R., Ponsford, J. L., Johnston, L., & Schönberger, M. (2011). Relationship between 

psychiatric disorders and 1-year psychosocial outcome following mild traumatic brain 

injury. The Journal of Head Trauma Rehabilitation, 26, 79.89. 

doi:10.1097/HTR.0b013e3182036799 

Gross, D. P., & Battié, M. C. (2003). Construct validity of a kinesiophysical functional capacity 

evaluation administered within a workers’ compensation environment. Journal of 

Occupational Rehabilitation, 13, 287-295. doi:10.1023/a:1026276822721 

Gross, D. P., Battié, M. C., & Asante, A. K. (2008). The Patient-Specific Functional Scale: 

Validity in workers’ compensation claimants. Archives of Physical Medicine and 

Rehabilitation, 89, 1294-1299. doi:101016/j.apmr.2007.11.040 

Gross, D. P., Park, J., Rayani, F., Norris, C. M., & Esmail, S. (2017). Motivational interviewing 

improves sustainable return to work in injured workers after rehabilitation: A cluster 

randomized controlled trial. Archives of Physical Medicine and Rehabilitation, 98, 2533-

2363. doi:10.1016/j.apmr.2017.06.003 

Gross, D. P., Steenstra, I. A., Shaw, W., Yousefi, P., Bellinger, C., & Zaïane, O. (2019). Validity 

of the Work Assessment Triage Tool for selecting rehabilitation interventions for 

workers’ compensation claimants with musculoskeletal conditions. Journal of 

Occupational Rehabilitation. Advance online publication. doi:10.1007/s10926-019-

09843-4 

Hall, H., McIntosh, G., Melles, T, Holowachuk, B., & Wai, E. (1994). Effect of discharge 

recommendations on outcome. Spine, 19, 2033-2037. doi:10.1097/00007632-199409150-

00002 



 

 86 

Handbook of Adult Resilience. Edited by Reich JW, Zautra AJ, Hall JS. New York: Guilford 

Press; 2010.  

Hawker, G. A., Mian, S., Kendzerska, T., & French, M. (2011). Measures of adult pain: Visual 

Analog Scale for Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain), McGill 

Pain Questionnaire (MPQ), Short-Form McGill Pain Questionnaire (SF-MPQ), Chronic 

Pain Grade Scale (CPGS), Short Form-36 Bodily Pain Scale (SF-36 BPS), and Measure 

of Intermittent and Constant Osteoarthritis (ICOAP). Arthritis Care & Research, 63, 

S240-S252. doi:10.1002/acr.20543 

Hays, R. D., Sherbourne, C. D., & Mazel, R. M. (1993). The rand 36-item health survey 1.0. 

Health Economics, 2, 217-227. doi:10.1002/hec.4730020305 

Heinze, G., Wallisch, C., & Dunkler, D. (2018). Variable selection – A review and 

recommendations for the practicing statistician. Biometric Journal, 60, 431-449. 

doi:10.1002/bimj.201700067  

Hensel, J. M., Bender, A., Bacchiochi, J., & Dewa, C. S. (2011). Factors associated with working 

status among workers assessed at a specialized worker’s compensation board 

psychological trauma program. American Journal of Industrial Medicine, 54, 552-559. 

doi:10.1002.ajim.20944 

Hensel, J. M., Bender, A., Bacchiochi, J., Pelletier, M., Dewa, C. S. (2010). A descriptive study 

of a specialized worker’s psychological trauma program. Occupational Medicine, 60, 

654-657. doi:10.1093/occmed/kqq118 

Herrera-Escobar, J. P., Al Rafai, S. S., Seshadri, A. J., Weed, C., Apoj, M., …Nehra, D. (2018b). 

A multicenter study of post-traumatic stress disorder after injury: Mechanism matters 

more than injury severity. Surgery, 164, 1246-1250. doi:10/1016/j.surg.2018.07.017 



 

 87 

Herrera-Escobar, J. P., Apoj, M., Weed, C., Harlow, A. F., Al Rafai, S. S., … Haider, A. H. 

(2018a). Association of pain after trauma with long-term functional and mental health 

outcomes. Journal of Trauma and Acute Care Surgery, 85, 773-779. 

doi:10.1097/TA.000000000002017 

Houston, L., Probst, Y., & Martin, A. (2018). Assessing data quality and the variability of source 

data verification auditing methods in clinical research settings. Journal of Biomedical 

Informatics, 83, 25-32. doi:10.1016/j.jbi.2018.05.010 

IBM Corporation (2019). IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM 

Corporation. 

ICD-9-CM: International classification of diseases, 9th revision, clinical modification. (1996). 

Centers for Disease Control and Prevention. Salt Lake City, Utah: Medicode. 

Institute for Work and Health (2016). The role of health-care providers in the workers’ 

compensation system and return-to-work process: Final report [PDF]. Retrieved from: 

https://www.iwh.on.ca/sites/iwh/files/iwh/reports/iwh_report_role_of_health-

care_providers_in_rtw_2016.pdf 

Julian, L. J. (2011). Measures of anxiety: State-Trait Anxiety Inventory (STAI), Beck Anxiety 

Inventory (BAI), and Hospital Anxiety and Depression Scale-Anxiety (HADS-A). 

Arthritis Care & Research, 63, S467-S472. doi:10.1002/acr.20561 

Kang, H. T., Im, H. J., Kim, Y, K., Ju, Y. S., Lee, H. P., Kim, J. M., & Kwon, Y. J. (2006). 

Predictors of return to work and job retention after work-related injury or illness. Korean 

Journal of Occupational and Environmental Medicine, 18, 221-231. 



 

 88 

Kendrick, D., Dhiman, P., Kellezi, B., Coupland, C., Whitehead, J., … Morriss, R. (2017). 

Psychological morbidity and return-to-work after injury: Multicentre cohort study. British 

Journal of General Practice, 67, a555-a564. doi:10.3399/bjgp17X691673 

Kilgour, E., Kosny, A., McKenzie, D., & Collie, A. (2015). Interactions between injured workers 

and insurers in workers’ compensation systems: A system review of qualitative research 

literature. Journal of Occupational Rehabilitation, 25, 16-181. doi:10.1007/s10926-014-

9513-x 

Kirsh, B., Slack, T., & King, C. A. (2012). The nature and impact of stigma towards injured 

workers. Journal of Occupational Rehabilitation, 22, 143-154. doi:10.1007/s10926-011-

9335-z 

Laisné, F., Lecomte, C., & Corbière, M. (2013). Biopsychosocial determinants of work outcomes 

of workers with occupational injuries receiving compensation: A prospective study. 

Work, 44, 117-132. doi:10.3233/WOR-2012-1378 

Langford, D. J., Theodore, B. R., Balsiger, D., Tran, C., Doorenbos, A. Z., Tauben, D. J., & 

Sullivan, M. D. (2018). Number and type of post-traumatic stress disorder symptom 

domains are associated with patient-reported outcomes in patients with chronic pain. The 

Journal of Pain, 19, 506-514. doi:10.1016/j.jpain.2017.12.262 

Lemstra, M. E. (2016). Occupational management in the workplace and impact on Workers’ 

Compensation Board claims, duration, and cost: A prospective longitudinal cohort. Risk 

Management and Healthcare Policy, 9, 185-191. doi:10.2147/RMHP.S107721 

 

 



 

 89 

Lerman, I., Davis, B. A., Moeller-Bertram, T., Proudfoot, J., Hauger R. L., … Baker, D. G. 

(2016). Posttraumatic stress disorder influences the nociceptive and intrathecal cytokine 

response to a painful stimulus in combat veterans. Psychoneuroendocrinology, 73, 99-

108. doi:10.1016/j.psyneuen.2016.07.202 

Lin, K. H., Lin, K. Y., & Siu, K. C. (2016). Systematic review: Effect of psychiatric symptoms 

on return to work after occupational injury. Occupational Medicine, 66, 514-521. 

doi:10.1093/oc-cmed/kqw036 

Lipszyc, J. C., Silverman, F., Holness, D. L., Liss, G. M., Lavoie, K. L., & Tarlo, S. M. (2017). 

Comparison of clinic models for patients with work-related asthma. Occupational 

Medicine, 67, 477-483. doi:10.1093/occmed/kqx100 

Lomartire, R., Äng, B. O., Gerdle, B., & Vixner, L. (2020). Psychometric properties of Short 

Form-36 Health Survey, EuroQOL 5-dimensions, and Hospital and Anxiety and 

Depression Scale in patients with chronic pain. Pain, 161, 83-95. 

doi:10.1097/j.pain.0000000000001700 

MacEachan, E., Kosny, A., Ferrier, S., & Chambers, L. (2010). The “toxic dose” of system 

problems: Why some injured workers don’t return to work as expected. Journal of 

Occupational Rehabilitation, 20, 349-366. doi:10.1007/s10926-010-9229-5 

McCracken, L. M. (2007). Pain: Psychology and chronic pain. Anaesthesia and Intensive Care 

Medicine, 9, 55-58. doi:10.1016/j.mpaic.2007.11.009 

Mental Health Commission of Canada. (2019). What we do: Workplace [Web page]. Retrieved 

from: https://www.mentalhealthcommission.ca/English/what-we-do/workplace 

 



 

 90 

Osman, A., Kopper, B. A., Barrios, F. X., Osman, J. R., & Wade, T. (1997). The Beck Anxiety 

Inventory: Reexamination of factor structure and psychometric properties. Journal of 

Clinical Psychology, 53, 7-14. doi:10.1002/(sici)1097-4679(199701)53:1<7::aid-

jclp2>3.0.co;2-s 

Park, S. K. (2012). Associations of demographic and injury-related factors with return to work 

among job-injured workers with disabilities in South Korea. Journal of Rehabilitation 

Medicine, 44, 473-476. 

Pollard, C. A. (1984). Preliminary validity study of the Pain Disability Index. Perceptual and 

Motor Skills, 59, 974. doi:10.2466/pms.1984.59.3.974 

Prang, K. H., Bohensky, M., Smith, P., & Collie, A. (2016). Return to work outcomes for 

workers with mental health conditions: A retrospective cohort study. Injury, 47, 257-265. 

doi:10.1016/j.injury.2015.09.011 

Pransky, G., Gatchel, R., Linton, S. J., & Loisel, P. (2005). Improving return to work research. 

Journal of Occupational Rehabilitation, 15, 453-457. doi:10.1007/s10926-005-8027-y 

Psychological Assessment Resources. (2020). Trauma Symptom Inventory-2 (TSI-II) [Web 

page]. Retrieved from: https://www.parinc.com/Products/Pkey/464 

RAND Corporation. (2020). 36-Item Short Form Survey (SF-36) Scoring Instructions [Web 

page]. Retrieved from: https://www.rand.org/health-care/surveys_tools/mos/36-item-

short-form/scoring.html 

Rose, J. (2006). A model of care for managing traumatic psychological injury in a workers’ 

compensation context. Journal of Traumatic Stress, 19, 315-326. doi:10.1002/jts.20126 

Sah, R., & Geracioti, T. D. (2013). Neuropeptide Y and posttraumatic stress disorder. Molecular 

Psychiatry, 18, 646-655. doi:10.1038/mp.2012.101 



 

 91 

Salo, P., Oksanen, T., Sivertsen, B., Hall, M., Pentti, J., … Kivimäki, M. (2010). Sleep 

disturbances as predictor of cause-specific work disability and delayed return-to-work. 

Sleep, 33, 1323-1331. doi:10.1093/sleep/33.10.1323 

Scioli-Salter, E. R., Forman, D. E., Otis, J. D., Gregor, K., Valovski, I., & Rasmusson, A. M. 

(2015). The shared neuroanatomy and neurobiology of comorbid chronic pain and PTSD: 

Therapeutic Implications. Clinical Journal of Pain, 31, 363-374. 

doi:10.1097/AJP.0000000000000115 

Scott, J., & Huskisson, E. C. (1976). Graphic representation of pain. Pain, 2, 175-184. 

doi:10.1016/0304-3959(76)90113-5 

Sharp, T. J. (2001). Chronic pain: A reformulation of the cognitive-behavioral model. Behavior 

Research and Therapy, 39, 787-800.doi:10.1016/S00057967(00)000619 

Sharp, T. J., & Harvey, A. G. (2001). Chronic pain and posttraumatic stress disorder: Mutual 

maintenance? Clinical Psychology Review, 21, 857-877. doi:10.1016/S0272-

7358(00)00071-4 

Siqveland, J., Hussain, A., Lindstrom, J. C., Ruud, T., Hauff, E. (2017a). Prevalence of 

posttraumatic stress disorder in persons with chronic pain: A meta-analysis. Frontiers in 

Psychiatry, 14. doi:10.3389/fpsyt.2017.00164 

Siqveland, J., Ruud, T., & Hauff, E. (2017b). Post-traumatic stress disorder moderates the 

relationship between trauma exposure and chronic pain. European Journal of 

Psychotraumatology, 8, 1375337. doi:10.1080/20008198.2017-1375337 

 

 



 

 92 

Smarr, K. L., & Keefer, A. L. (2011). Measures of depression and depressive symptoms: Beck 

Depression Inventory-II (BDI-II), Center for Epidemiologic Studies Depression Scale 

:CES-D), Geriatric Depression Scale (GDS), Hospital Anxiety and Depression Scale 

(HADS), and Patient Health Questionnaire-9 (PHQ-9). Arthritis Car & Research, 63, 

S454-S466. doi:10.1002/acr.20556 

Soer, R., Köke, A. J., Vroomen, P. C., Stegeman, P., Smeets, R. J., Coppes, M. H., & Reneman, 

M. F. (2013). Extensive validation of the Pain Disability Index in 3 groups of patients 

with musculoskeletal pain. Spine, 38, E562-E569. doi:10.1097/BRS/0b013e31828af21f 

Solway, B., Bose, S. C., Corder, G., Donahue, R. R., & Taylor, B. K. (2011). Tonic inhibition of 

chronic pain by neuropeptide Y. Proceedings of the National Academy of Sciences of the 

United States of America, 108, 7224-7229. doi:10.1073/pnas.1017719108 

Stergiopoulos, E., Cimo, A., Cheng, C., Bonato, S., & Dewa, C. S. (2011). Interventions to 

improve work outcomes in work-related PTSD: A systematic review. BMC Public 

Health, 11, 838. doi:10.1186/1471-2458-11-838 

Steenstra, I. A., Munhall, C., Irvin, E., Oranye, N., Passmore, S., … Hogg-Johnson, S. (2017). 

Systematic review of prognostic factors of return-to-work in workers sub-acute and 

chronic low back pain. Journal of Occupational Rehabilitation, 27, 369-381. 

doi:10.1007/s10926-016-9666-x 

Sturgeon, J. A., & Zautra, A. J. (2010). Resilience: A new paradigm for adaptation to chronic 

pain. Current Pain and Headache Reports, 14, 105-112. doi:10.1007/s11916-010-0095-9  

Tabachnik, B. G., & Fidell, L. S. (2013. Using Multivariate Statistics (6th edition). Boston, MA: 

Pearson. 



 

 93 

Tait, R. C., Chibnall, J. T., & Krause, S. (1990). The Pain Disability Index: Psychometric 

properties. Pain, 40, 171-182. doi:10.1016/0304-3959(90)90068-O 

Taylor, S., Wald, J., & Asmundson, G. J. (2006). Factors associated with occupational 

impairment in people seeking treatment for posttraumatic stress disorder. Canadian 

Journal of Community Mental Health, 25, 289-301. doi:10.7870/cjcmh-2006-0026 

Thompson, N. J., Fiorillo, D., Rothbaum, B. O., Ressler, K. J., & Michopoulos, V. (2018). 

Coping strategies as mediators in relation to resilience and posttraumatic stress disorder. 

Journal of Affective Disorders, 225, 153-159. doi:10.1016/j.jad.2017.08.049 

Torchalla, I., & Strehlau, V. (2017). The evidence base for interventions targeting individuals 

with work-related PTSD: A systematic review and recommendations. Behavior 

Modification, 42, 273-303. doi:10.1177/0145445517725048 

Truchon, M., Cote, D., Schmouth, M. E., Leblond, J., Fillion, L., & Clermont, D. (2010). 

Validation of an adaptation of the stress process model for predicting low back pain 

related long-term disability outcomes: A cohort study. Spine, 35, 1307-1315. doi: 

10.1097/BRS.0b013e3181c03d06. 

Turk, D. C. (2002). A diathesis-stress model of chronic pain and disability following traumatic 

injury. Pain Research & Management, 7, 9-19. doi:10.1155/2002/252904 

Turk, D.C., Meichenbaum, D., & Genest, M. (1983). Pain and Behavioral Medicine: A 

Cognitive Behavioral Perspective. New York, NY: Guilford Press. 

van Dixhoorn, J., & White, A. (2005). Relaxation therapy for rehabilitation and prevention in 

ischaemic heart disease: A systematic review and meta-analysis. European Journal of 

Cardiovascular Prevention & Rehabilitation, 12, 193-202. 

doi:10.1097/01.hjr.0000166451.38593.de 



 

 94 

Vander Zee, K. I., Sanderman, R., Heyink, J. W., & de Haes, H. (1996). Psychometric qualities 

of the RAND 36-Item Health Survey 1.0: A multidimensional measure of general health 

status. International Journal of Behavioral Medicine, 3, 104-122. 

doi:10.1207/s15327558ijbm0302_2 

Wald, J., & Taylor, S. (2009). Work impairment and disability in posttraumatic stress disorder: A 

review and recommendations for psychological injury research and practice. 

Psychological Injury and Law, 2, 254-262. doi:10.1007/s12207-009-9059-y 

Wang, Y, P., & Gorenstein, C. (2013). Psychometric properties of the Beck Depression 

Inventory-II: A comprehensive review. Brzilian Journal of Psychiatry, 35, 416-431. 

doi:10.1590/1516-4446-2012-1048 

Ware, J. E., & Sherbourne, C. D. (1992). The MOS 36-Item Short Form Health Survey (SF-36). 

I. Conceptual framework and item selection. Medical Care, 30, 473-483. 

Workers’ Compensation Board of Alberta. (2019a). Policies and information manual [PDF]. 

Retrieved from: 

https://www.wcb.ab.ca/assets/pdfs/public/policy/manual/printable_pdfs/complete_policy

_manual.pdf 

Workers’ Compensation Board of Alberta. (2019b). Return-to-work services: TPI service and 

TPI programs [PDF]. Retrieved from: 

https://www.wcb.ab.ca/assets/pdfs/providers/RTW/Schedule_4a_TPI%20.pdf 

World Health Organization [WHO]. (2002). Towards a common language for functioning, 

disability, and health [PDF]. Retrieved from: 

https://www.who.int/classifications/icf/icfbeginnersguide.pdf 



 

 95 

Wynne-Jones, G., Cowen, J., Jordan, J. L., Uthman, O., Main, C. J., Glozier, N., & van der 

Windt, D. (2014). Absence from work and return to work in people with back pain: A 

systematic review and meta-analysis. Occupational and Environmental Medicine, 71, 

448-456. doi:10.1136/oemed-2013-101571 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 96 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 

WCB-Alberta’s TPI Continuum of Care Model 
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Appendix A. WCB-Alberta’s TPI Program Continuum of Care 
 

 

*Figure taken from Rose, J. (2006). A model of care for managing traumatic psychological 
injury in a workers’ compensation context. Journal of Traumatic Stress, 19, 315-326. 
doi:10.1002/jts.20126 
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Appendix B 

Neuroanatomy of Pain and Psychological Trauma Comorbidity 
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Appendix B. Scioli-Salter et al. (2015, p. 365). Neuroanatomy of pain and psychological trauma 
comorbidity. 
 

 

Note. Excerpt taken from Scioli-Salter et al.’s (2015) article describing the above figure:  

“Neuroanatomy of chronic pain and PTSD. Left side of figure illustrates the convergence and learned 
association (via long-term potentiation or LTP) between peripheral pain signals and contextual 
stimuli associated with the traumatic experience in the basolateral nucleus of the amygdala (BLA) 
after passage through the thalamus. Projections from the BLA to the central nucleus of the amygdala 
(CE) activate the species specific defense response (SSDR) which includes: (1) intense activation of 
monoamine projections from the brainstem ventral tegmental area (VTA) (dopamine), dorsal and 
median raphe (serotonin), and locus coeruleus (LC) (norepinephrine) to the prefrontal cortex (PFC), 
which results in decrements in working memory and deactivation of the PFC brake on the amygdala; 
(2) activation of behavioral responses (e.g., freezing) mediated by the periaqueductal gray (PAG); (3) 
activation of cardiovascular responses (not shown); (4) activation of the hypothalamic-pituitary- 
adrenal (HPA) axis, with release of steroids and hormones that facilitate stress adaptation and 
contribute to stress-induced hypoalgesia and impact inflammation; and (5) activation of the 
sympathetic and parasympathetic nervous system. Right side of figure illustrates the convergence of 
peripheral pain signals in the CE of the amygdala after indirect routing through the thalamus and 
BLA (per previous paragraph), direct routing through the parabrachial nucleus (PB), and delayed 
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routing through the somatosensory cortex (which also projects to the PFC to potentially enable finer 
discrimination of signal inputs). Also illustrated are descending pain inhibitory pathways (red arrows) 
activated by release of NPY in the arcuate nucleus of the hypothalamus, which in turn project to the 
raphe magnus and periaqueductal gray. Dashed arrows indicate indirect projections; green arrows, 
excitatory; red arrows: inhibitory” (p. 365). 
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Appendix C 

WCB-Alberta’s TPI Database: Categorical Variable Categories 
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Appendix C: Table 1. Demographic/Administrative and Injury-Related Variable Categories. 
 
Variable Source 
  

Education  

Education categories are 
based on demographic 
information obtained upon 
intake at WCB-Alberta.  

     Grade 8 or Less 
     Partial High School 
     High School Diploma 
     Partial Technical School 
     Technical School 
     Partial University 
     University Degree 
     Not Specified 
TPI Program 

The TPI Level the worker 
was first admitted to. 

     Level 1 
     Level 2 
     Level 3 
Return-to-Work Outcome Return-to-work outcomes at 

treatment discharge.      Yes 
     No 
Occupational Category 

Occupational categories are 
based on National 
Occupational Classification. 
 
Government of Canada 
(2020). National 
Occupational Classification: 
Structure list [Web page]. 

     Management Occupations 
     Business, Finance & Administration 
     Natural & Applied Sciences 
     Health Occupations 
     Education, Law, Social, Community & Gov’t Services 
     Art, Culture, Recreation, & Sport 
     Sales & Service 
     Trades, Transport, & Equipment 
     Natural Resources & Agriculture 
     Manufacturing & Utility 
     Unknown 
First Responder First responder categories are 

based on demographic 
information obtained upon 
intake at WCB-Alberta. 

     Police 
     Firefighter 
     Ambulance Worker 
Comorbid Psychiatric Diagnoses Comorbid diagnoses are 

based on ICD-9 diagnostic 
classifications. 

     Yes 
     No 
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Appendix C: Table 2. Type of Accident, Nature of Injury, Primary & Secondary ICD Diagnoses 
Categories. 
  
Variable Source 
  

Type of Accident 
Accident categories are 
based on Coding of Work 
Injury or Disease 
Information. 
 
Canadian Standards 
Association (2003). Coding 
of work injury or disease 
information [PDF]. 

     Contact with Objects/Equipment 
     Falls 
     Bodily Reaction 
     Exposure to Harm 
          Exposure to Trauma 
     Transport Accidents 
     Fires & Explosions 
     Assault & Violence 
     Other Exposure 
Nature of Injury 

Nature of injury categories 
are based on Coding of Work 
Injury or Disease 
Information. 
 
Canadian Standards 
Association (2003). Coding 
of work injury or disease 
information [PDF]. 

     Traumatic Injury 
     Systemic Disease 
     Symptoms & Signs 
     Other Disease/Illnesses 
          Mental Disorder 
          Anxiety, Stress 
          Post-Traumatic Stress 
          Depressive 
          Adjustment 
Primary ICD Diagnosis ICD Diagnoses are based on 

the International 
Classification of Diseases 
Diagnostic Code 
Descriptions (ICD-9). 

     Physical 
     Mental Health 
Secondary ICD Diagnosis 
     Physical 
     Mental Health 
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Appendix C: Table 3. Relevant Patient Report Outcome Measures Categories 
  
Variable Source 
  

Trauma Symptom Inventory-2 
TSI-2 categories are based on 
clinical cut-off scores 
presented in Briere (2011) 

     Not Clinically Significant 
     Problematic 
     Clinically Elevated 
Beck Depression Inventory-II BDI-II categories are based 

on clinical cut-off scores 
presented in Beck et al. 
(1996) 

     Minimal 
     Mild 
     Moderate 
     Severe 
Beck Anxiety Inventory 

BAI categories are based on 
clinical cut-off scores 
presented in Beck et al. 
(1988) 

     Minimal 
     Mild-to-Moderate 
     Moderate-to-Severe 
     Severe 
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Appendix D 
 

TSI-2 Factor and Subscale Domains  
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Appendix D: Table 1. TSI-2 Factor and Subscale Domains. 

 

*Briere, J. (2011). Trauma Symptom Inventory-2 (TSI-2). Odessa, FL: Psychological Assessment 
Resources.  
 



 

 107 

 

 

 

 

 

 

 

 

 

 

 

Appendix E 

Supplemental Tables 
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Appendix E: Table 1. Collinearity of Patient-Reported Outcome Measures. 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. PL-Pain  -                

2. PL-Stress   .25 c -               

3. PL-Relax -.12 -.39 c -              

4. PL-Energy  -.10 -.42 c  .26 c -             

5. PL-Sleep  -.21b -.26 c  .34 c  .26 c -            

6. PL-Mood  -.17 b -.48 c  .37 c  .60 c  .31 c -           

7. PL-RTW -.09 -.30 c  .19 b  .35 c  .21 c  .32 c -          

8. BDI-II  .17 b  .37 c -.23 c -.31 c -.18 b -.34 c -.22 c -         

9. BAI  .17 a  .39 c -.18 b -.20 b -.11 -.22 b -.17 a  .42 c -        

10. TSI-2 Trauma  .09  .25 b -.14 -.21 b -.15  -.26 b -.20 b  .43 c  .35 c -       

11. TSI-2 Self-Dist  .01  .22 b -.04 -.25 b -.16 a -.31 c -.20 a  .31 c  .26 c  .47 c -      

12. TSI-2 Externalize  .03  .17 a  .04 -.15  -.03 -.11  .00  .25 c  .25 b  .35 c  .56 c -     

13. TSI-2 Soma  .41 c  .30 c -.07 -.29 c -.15 -.22 b -.10  .25 c  .31 c  .32 c  .40 c  .32 c -    

14. TR-Dissociation  .10  .25 b -.08 -.30 c -.18 a -.24 b -.10  .28 c  .27 c  .47 c  .49 c  .46 c  .34 c -   

15. TR-Avoidance  .09  .25 b -.17 a -.18 a -.17 a -.22 b -.25 b -.35 c -.32 c  .83 c  .44 c  .31 c  .31 c  .46 c -  

16. TR-Intrusions  .11  .28 c -.13  -.23 b -.11 -.22 b -.18 a  .28 c  .17 a  .73 c  .37 c  .33 c  .33 c  .35 c  .67 c - 

17. TR-Hyperarousal  .08  .25 b  .06 -.16 a -.13  -.21 b -.27 c  .32 c  .38 c  .67 c  .38 c  .30 c  .43 c  .32 c  .55 c  .55 c 
Note. a = p < 0.05; b = p < 0.01; c = p < 0.001. Non-significant correlations indicated in red font; Collinear of variables indicated in bold text;  PL-Pain = 
Psychology Log – Pain Intensity; PL-Stress = Psychology Log – Stress; PL-Relax = Psychology Log – Relaxation Skills; PL-Energy = Psychology Log 
– Energy; PL-Sleep = Psychology Log – Sleep; PL-Mood = Psychology Log – Mood Levels; PL-RTW – Psychology Log – Readiness to Return-to-
Work; BDI-II = Beck Depression Inventory-II; BAI = Beck Anxiety Inventory; TSI-2 Trauma = Trauma Symptom Inventory-2 Trauma Factor Scale; 
TSI-2 Self-Dist = Trauma Symptom Inventory-2 Self-Disturbance Factor Scale; TSI-2 Externalize = TSI-2 Trauma Symptom Inventory-2 
Externalization Factor Score; TSI-2 Soma = Trauma Symptom Inventory-2 Somatization Factor Score; TR-Dissociation = Trauma Symptom Inventory-2 
– Trauma Factor – Dissociation Subscale; TR-Avoidance = Trauma Symptom Inventory-2 – Trauma Factor – Defensive Avoidance Subscale; TR-
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Intrusions = Trauma Symptom Inventory-2 – Trauma Factor – Cognitive Intrusions Subscale; TR-Hyperarousal = Trauma Symptom Inventory-2 – 
Trauma Factor – Hyperarousal Subscale.  
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Appendix E: Table 2. Collinearity of Patient-Reported Outcome Measures: Additional Trauma Symptom Inventory-2 Subscales. 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. TSI-2 Trauma -               

2. TSI-2 Self-Disturbance  .47 c -              

3. TSI-2 Externalization  .35 c  .56 c -             

4. TSI-2 Somatization  .32 c  .40 c  .32 c -            

5. TR-Dissociation  .47 c  .49 c  .46 c  .34 c -           

6. TR-Avoidance  .83 c  .44 c  .31 c  .31 c  .46 c -          

7. TR-Intrusions  .73 c  .37 c  .33 c  .33 c  .35 c  .67 c -         

8. TR-Arousal  .67 c  .38 c  .30 c  .33 c  .32 c  .55 c  .55 c -        

9. SD-Depression  .52 c  .61 c  .39 c  .34 c  .49 c  .51 c  .43 c  .45 c -       

10. SD-Insecurity  .32 c  .64 c  .48 c  .26 c  .37 c  .33 c  .28 c  .29 c  .41 c -      

11. SD-Self-Reference  .29 c  .58 c  .46 c  .27 c  .52 c  .28 c  .23 c  .26 c  .46 c  .68 c -     

12. EX-Anger  .36 c  .40 c  .62 c  .20 b  .41 c  .28 c  .32 c  .34 c  .35 c  .48 c  .37 c -    

13. EX-Tension-Reduce  .37 c  .43 c  .65 c  .40 c  .38 c  .34 c  .27 c  .33 c  .32 c  .38 c  .40 c  .42 c -   

14. EX-Sexual-Dist  .19 b  .47 c  .53 c  .40 c  .38 c  .24 b  .24 b  .24 b  .32 c  .57 c  .47 c  .38 c  .38 c -  

15. EX-Suicidality  .30 c  .51 c  .55 c  .20 b  .37 c  .31 c  .29 c  .24 b  .47 c  .46 c  .37 c  .40 c  .38 c  .37 c - 

16. SO-Somatization  .32 c  .40 c  .32 c  1.0 c  .34 c  .31 c  .33 c  .33 c  .34 c  .26 c  .27 c  .20 c  .40 c  .40 c  .20 b 
Note. a = p < 0.05; b = p < 0.01; c = p < 0.001. Collinearity of variables indicated in bold text; TSI-2 Trauma = Trauma Symptom Inventory-2 Trauma 
Factor Scale; TSI-2 Self-Disturbance = Trauma Symptom Inventory-2 Self-Disturbance Factor Scale; TSI-2 Externalization = TSI-2 Trauma Symptom 
Inventory-2 Externalization Factor Score; TSI-2 Soma = Trauma Symptom Inventory-2 Somatization Factor Score; TR-Dissociation = Trauma Symptom 
Inventory-2 – Trauma Factor – Dissociation Subscale; TR-Avoidance = Trauma Symptom Inventory-2 – Trauma Factor – Defensive Avoidance 
Subscale; TR-Intrusions = Trauma Symptom Inventory-2 – Trauma Factor – Cognitive Intrusions Subscale; TR-Hyperarousal = Trauma Symptom 
Inventory-2 – Trauma Factor – Hyperarousal Subscale; SD-Depression = Trauma Symptom Inventory-2 – Self-Disturbance Factor – Depression 
Subscale; SD-Insecurity = Trauma Symptom Inventory-2 – Self-Disturbance Factor – Insecure Attachments Subscale; SD-Self-Ref = Trauma Symptom 
Inventory-2 – Self-Disturbance Factor – Impaired Self-Reference Subscale; EX-Anger = Trauma Symptom Inventory-2 – Externalization Factor – Anger 
Subscale; EX-Tension-Reduce = Trauma Symptom Inventory-2 – Externalization Factor – Tension-Reduction Behaviours Subscale; EX-Sexual-Dist = 
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Trauma Symptom Inventory-2 – Externalization Factor – Sexual Disturbance Subscale; EX-Suicidality = Trauma Symptom Inventory-2 – 
Externalization Factor – Suicidality Subscale; SO-Somatization = Trauma Symptom Inventory-2 – Somatization Factor – Somatization Subscale. 
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Appendix E: Table 3. Chi-2 Tests Examining Associations of Demographic/Administrative, Injury-Related, and Clinical Factors with RTW in Physical  
Injury and TPI Only Subgroups of Injured Workers Admitted to WCB-Alberta’s TPI Programs between the Years 2014-2016. 

 
  

Subgroups 
 
Variable 

   Physical Injury - Return-to-Work 

     t or 𝜒2 

   TPI Only - Return-to-Work 

     t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

   Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

Demographic/Administrative Variablesa 
     

     
Age (in years)b      40.44 + 14.20      39.95 + 11.68     -0.22, p = 0.830      40.48 + 10.27      40.02 + 11.39     -0.38, p = 0.702 
Sex        0.18, p = 0.672             0.12, p = 0.735 
     Male      26 (22.0)      92 (78.0)       90 (56.6)      87 (54.7)  
     Female      13 (25.0)      39 (75.0)       69 (43.4)      72 (45.3)  
Educationa      (n = 74)      f1.86, p = 0.447      (n = 72)      f4.28, p = 0.104  
     Part/Complete Highschoolc      6 (17.6)       28 (82.4)       0 (0.0)      10 (100.0)  
     Part/Complete Tech School      1 (5.3)      18 (94.7)       9 (22.0)      32 (78.0)  
     Part/Complete University      4 (19.0)      17 (81.0)       7 (33.3)      14 (66.7)  
Occupational Category        f5.28, p = 0.252        0.84, p = 0.933 
     Business, Finance, &  
     Management Occupations 

     5 (35.7)      9 (64.3)       13 (48.1)      14 (51.9)  

     Health Occupations      4 (40.0)      6 (60.0)       43 (47.8)      47 (52.2)  
     Education, Law, Social &    
     Community Services 

     3 (14.3)      18 (85.7)       32 (47.8)      35 (52.2)  

     Trades      24 (23.8)      77 (76.2)       50 (52.6)      45 (47.4)  
     Other      3 (12.5)      21 (87.5)       21 (53.8)      18 (46.2)  
Public Safety Personnel        f0.15, p = 1.00         1.55, p = 0.213 
     Yes      2 (5.1)      9 (6.9)       55 (34.4)      65 (41.1)  
          Police         1 (50.0)         3 (33.3)          6 (10.9)              12 (18.5)  
          Firefighter         0 (0.0)         2 (22.2)          8 (14.5)         6 (9.2)  
          Ambulance Worker         1 (50.0)         2 (22.2)          36 (65.5)         37 (56.9)  
          Corrections         0 (0.0)         2 (22.2)          5 (9.1)         10 (15.4)  
     No      37 (94.9)      122 (93.1)       105 (65.6)      93 (58.9)  
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Appendix E: Table 3. (cont’d).  

 
 

 

Subgroups 
 
Variable 

   Physical Injury – Return-to-Work 

t or 𝜒2 

   TPI Only – Return-to-Work  

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

   Yes 
     Mean + SD  
     or n (%) 

    No 
     Mean + SD  
     or n (%) 

Comorbid Injury    0.45, p = 0.501   9.57, p = 0.002** 
     Yes   16 (25.8)   46 (74.2)    4 (18.2)   18 (81.8)  
     No   23 (21.3)   85 (78.7)    155 (52.4)   141 (47.6)  
Duration1 (days since injury)†, b    72 (37.0, 143.0)   85 (42.0, 181.0) -0.92, p = 0.358   82 (36.0, 180.0)   34 (18.0, 98.0) -5.79, p < 0.001*** 
Job Attached at Admission    0.08, p = 0.777    0.12, p = 0.730 
     Yes   32 (22.5)   110 (77.5)    139 (49.6)   141 (50.4)  

     No   7 (25.0)   21 (75.0)    20 (52.6)   18 (47.4)  

Modified Duties Available    0.76, p = 0.684   f1.25, p = 0.523  
     Yes – Full-time    14 (21.5)   51 (78.5)    48 (45.3)   58 (54.7)  
     Yes – Part-time   1 (11.1)   8 (88.9)    3 (50.0)   3 (50.0)  
     No   21 (23.6)   68 (76.4)    100 (51.8)   93 (48.2)  
# Previous Claims2, †, b   2.0 (0.0, 4.0)   2.0 (0.0, 4.0) -0.27, p = 0.787   2.0 (1.0, 6.0)   3.0 (1.0, 5.0)  0.11, p = 0.917 
Type of Rehabilitation Program3 
(First Admission) 

       0.26, p = 0.61     81.74, p < 0.001*** 

     TPI Program Levels 1 & 2   8 (20.0)   32 (80.0)    144 (67.9)   68 (32.1)  
     TPI Program Level 3   31 (23.8)   99 (76.2)    15 (14.2)   91 (85.8)  
Program Length4 (in days)†, b   52.0 (43.0, 56.0)   83.0 (55.0, 115.0) 5.44, p < 0.001*   103.0 (58.0, 

164.0) 
  64.0 (51.0, 109.0)  5.14, p < 0.001*** 

Injury-Related Variables       
      

Type of Accident     f9.02, p = 0.086               3.06, p = 0.690  
     Contact with Objects /  
     Equipment 

  8 (20.0)   32 (80.0)    5 (41.7)   7 (58.3)  

     Falls   1 (9.1)   10 (90.9)    1 (20.0)   4 (80.0)  
     Exposure to Harm   1 (10.0)   9 (90.0)    85 (52.1)   78 (47.9)  
     Transport Accidents   24 (35.3)   44 (64.7)    19 (54.3)   16 (45.7)  
     Assault & Violence   5 (14.3)   30 (85.7)    31 (46.3)   36 (53.7)  
     Other    0 (0)   4 (100.0)    18 (50.0)   18 (50.0)  
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Appendix E: Table 3. (cont’d).  

 
 
 
 
 
 

Subgroups 
 
Variable 

    Physical Injury – Return-to-Work 

     t or 𝜒2 

    TPI Only – Return-to-Work 

     t or 𝜒2 
   Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

   Yes 
     Mean + 
SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

Nature of Injury        f1.97, p = 0.291             0.73, p = 0.394  
     Traumatic Injury + Phys     30 (26.8)     82 (73.2)       30 (55.6)      24 (44.4)  
     Other Diseases or Illnesses     1 (8.3)     11 (91.7)       104 (49.1)      108 (50.9)  
Primary ICD-9 Diagnosis        f1.59, p = 0.207         - 
     Mental Health Condition     2 (11.1)     16 (88.9)       159 (50.0)      159 (50.0)  
     Musculoskeletal Injury     37 (24.3)     115 (75.7)       -      -  
Secondary ICD-9 Diagnosis        f0.87, p = 0.352         - 
     Mental Health Condition     2 (15.4)     11 (84.6)       5 (18.5)      22 (81.5)  
     Musculoskeletal Injury     14 (28.0)     36 (72.0)       -      -  
Patient-Reported Outcomes 
Measures 

      

      
SF-365       
     Physical Function††, d     30.82 + 27.49     37.58 + 25.74     -0.95, p = 0.341      -      -      - 

     Role Physical†, e     18.75 (4.69, 25.0)     15.63 (0, 39.06)      0.11, p = 0.912      -      -      - 
     Bodily Pain††, g     28.25 + 15.90     27.84 + 27.80      0.65, p = 0.518      -      -      - 
     General Health††, h     57.25 + 20.91     59.15 + 21.37     -0.39, p = 0.696      -      -      - 
     Vitality††, i     35.54 + 20.30     33.28 + 19.40      0.69, p = 0.488      -      -      - 
     Social Function††, j     34.56 + 22.76     26.74 + 21.16      1.20, p = 0.230      -      -      - 
     Role Emotional††, k     31.41 + 33.19     32.88 + 27.69     -0.66, p = 0.508      -      -      - 
     Mental Health††, l     45.44 + 19.30     42.16 + 20.19      0.52, p = 0.601      -      -      - 
PDI6, †, m     65.71 (44.3, 86.4)     65.71 (42.9, 82.9)      0.25, p = 0.801      -      -      - 
Pain VAS7, ††, n     66.15 + 19.81     57.74 + 27.46      0.59, p = 0.556      -      -      - 
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Appendix E: Table 3. (cont’d).  

 
 
 

Subgroups 
 
Variable 

   Physical Injury – Return-to-Work 

t or 𝜒2 

   TPI Only – Return-to-Work 

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

   Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

Psychology Log8       
     Pain Intensity††, o       5.19 + 2.83      5.02 + 2.67     0.11, p = 0.910      0.77 + 2.02      2.54 + 2.80  5.18, p < 0.001*** 
     Stress††, p      6.93 + 2.91      7.19 + 1.93     0.50, p = 0.618      7.07 + 2.77      7.12 + 1.83  0.12, p = 0.906 
     Relaxation Skills††, q      3.27 + 2.09      4.35 + 2.25    -1.84, p = 0.066      4.47 + 2.36      3.79 + 1.80 -1.89, p = 0.062 
     Energy Levels††, r      4.53 + 2.55      3.61 + 1.94     1.38, p = 0.168      4.03 + 2.06      3.50 + 2.02 -1.57, p = 0.120 
     Sleep (hours/night)†, s      5.0 (3.5, 6.0)      4.5 (4.0, 6.0)    -0.02, p = 0.984      5.0 (4.0, 6.0)      5.0 (4.0, 6.4)  1.58, p = 0.114 
     Mood††, t      4.33 + 2.47      3.98 + 1.85     0.410, p = 0.682      4.29 + 1.88      3.51 + 1.65 -2.73, p = 0.007** 
     Readiness to RTW††, u       36.45 + 25.73      25.58 + 24.23     2.19, p = 0.028*      31.08 + 28.52      18.90 + 22.04 -3.77, p < 0.001*** 
BDI-II9       (n = 158)      0.25, p = 0.616      (n = 302)   19.66, p < 0.001*** 
     Minimal-to-Mild      10 (25.0)      30 (75.0)       57 (71.3)      23 (28.7)  
     Moderate-to-Severe      25 (21.2)      93 (78.8)       94 (42.3)      128 (57.7)  
BAI10       (n =90)       f0.07, p = 0.723      (n = 170)  1.50, p = 0.220 
     Minimal-to-Mild      3 (17.6)      14 (82.4)       20 (48.8)      21 (51.2)  
     Moderate-to-Severe      11 (15.1)      62 (84.9)       49 (38.0)      80 (62.0)  

TSI-2 Factor Scores       
      

     Trauma (TR)      (n = 76)       f4.12, p = 0.070      (n = 147)  21.62, p < 0.001*** 
          Not Significant      6 (30.0)      14 (70.0)       30 (62.5)      18 (37.5)  
          Clinically Elevated      6 (10.7)      50 (89.3)       23 (23.2)      76 (76.8)  
     Self-Disturbance (SE)      (n = 66)       f0.46, p = 0.737       (n = 135)  12.60, p < 0.001*** 
          Not Significant      9 (20.5)      35 (79.5)       39 (44.8)      48 (55.2)  
          Clinically Elevated      3 (13.6)      19 (86.4)       7 (14.6)      41 (85.4)  
     Externalization (EX)      (n = 66)      f0.02, p = 1.00       (n = 135)   1.09, p = 0.296 
          Not Significant      8 (17.8)      37 (88.2)       35 (36.8)      60 (63.2)  
          Clinically Elevated      4 (19.0)      17 (81.0)       11 (27.5)      29 (72.5)  
     Somatization (SO)      (n = 66)       0.27, p = 0.601      (n = 135)   6.76, p = 0.009** 
          Not Significant      7 (20.6)      27 (79.4)       42 (39.6)      64 (60.4)  
          Clinically Elevated      5 (15.6)      27 (84.4)       4 (13.8)      25 (86.2)  
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Appendix E: Table 3. (cont’d).  

 
 

Subgroups 
 
Variable 

   Physical Injury – Return-to-Work 

t or 𝜒2 

   TPI Only – Return-to-Work 

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

   Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

TSI-2 Subscale Scores       
      

     TR – Dissociation       (n = 74)      2.23, p = 0.136       (n = 140)   2.77, p = 0.096 
          Not Significant      9 (22.0)      32 (78.0)       36 (40.0)      54 (60.0)  
          Clinically Elevated      3 (9.1)      30 (90.9)       13 (26.0)      37 (74.0)  
     TR – Avoidance       (n = 74)      f2.82, p = 0.164      (n = 140)   15.69, p < 0.001*** 
          Not Significant      6 (27.3)      16 (72.7)       29 (55.8)      23 (44.2)  
          Clinically Elevated      6 (11.5)      46 (88.5)       20 (22.7)      68 (77.3)  
     TR – Intrusions       (n = 74)      f0.63, p = 0.470       (n = 140)   5.99, p = 0.014* 
          Not Significant      4 (22.2)      14 (77.8)       17 (53.1)      15 (46.9)  
          Clinically Elevated      8 (14.3)      48 (85.7)       32 (29.6)      76 (70.4)  
     TR – Hyperarousal       (n = 74)       f2.34, p = 0.150       (n = 140)   8.42, p = 0.004** 
          Not Significant      5 (27.8)      13 (72.2)       23 (52.3)      21 (47.7)  
          Clinically Elevated      7 (12.5)      49 (87.5)       26 (27.1)      70 (72.9)  
     SE – Depression      (n = 68)      f1.19, p = 0.274      (n = 134)   19.35, p < 0.001*** 
          Not Significant      7 (23.2)      23 (76.7)       39 (52.9)      32 (47.1)  
          Clinically Elevated      5 (13.2)      33 (86.8)       11 (16.7)      55 (83.3)  
     SE – Insecurity      (n = 65)      f1.65, p = 0.309       (n = 127)  3.09, p = 0.079  
          Not Significant      10 (22.7)      34 (77.3)       34 (37.8)      56 (62.2)  
          Clinically Elevated      2 (9.5)      19 (90.5)       8 (21.6)      29 (78.4)  
     SE – Self-Reference      (n = 65)      f1.38, p = 0.334       (n = 127)  2.43, p = 0.119 
          Not Significant      9 (23.1)      30 (76.9)       32 (37.6)      53 (62.4)  
          Clinically Elevated      3 (11.5)      23 (88.5)       10 (23.8)      32 (7625)  
     EX – Anger       (n = 68)       0.88, p = 0.348       (n = 133)   0.14, p = 0.713 
          Not Significant      8 (21.6)      29 (78.4)       29 (35.8)      52 (64.2)  
          Clinically Elevated      4 (12.9)      27 (87.1)       17 (32.7)      35 (67.3)  
     EX – Tension Reduction      (n = 66)      f1.03, p = 0.512       (n = 128)   0.98, p = 0.322 
          Not Significant      9 (22.0)      32 (78.0)       31 (35.6)      56 (64.4)  
          Clinically Elevated      3 (12.0)      22 (88.0)       11 (26.8)      30 (73.2)  
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Appendix E: Table 3. (cont’d).  

Note. * p < 0.05; ** p < 0.01; *** p < 0.001. TPI = Traumatic psychological injury; RTW = Return-to-work; ICD-9 = International Classification of 
Diseases – 9; SF-36 = 36 Item Short-Form Health Survey; PDI = Pain Disability Index; Pain VAS = Pain Visual Analog Scale; BDI-II = Beck 
Depression  Inventory - II; BAI = ; TSI-2 = Trauma Symptom Inventory-2; TR = TSI-2 Posttraumatic Stress Factor Scale; SE = TSI-2 Self-Disturbance 
Factor Scale; EX = TSI-2 Externalization Factor Scale; SO = TSI-2 Somatization Factor Scale. 
1 Number of days from the accepted injury on file to the time of admission to WCB-Alberta. 
2 Cumulative number of previous compensation claims accepted by WCB-Alberta on file. 
3 Level of TPI programming worker was first admitted to between the years of 2014 – 2016. 
4 Length of TPI programming from the date of first admission to date of final discharge, regardless of TPI Program Level. 
5 SF-36 subscale scores range from 0 to 100. 
6 Pain Disability Index scores are expressed as a percentage ranging between 0 and 100. 
7 Pain Visual Analog Scale scores are expressed as a percentage ranging between 0 and 100. 
8 Psychology Log subscale scores are expressed as an integer ranging between 0 and 10, with the exception of ‘Sleep’, in which workers indicate their 
average hours of sleep per night, and ‘Readiness to RTW’, in which workers indicate their readiness to RTW expressed as a percentage ranging 
between 0 and 100. 
9 BDI-II total scores fall into one of two categories: Minimal-to-Mild, Moderate-to-Severe. 
10 BAI total scores fall into one of two categories: Minimal-to-Mild, Moderate-to-Severe. 
11 TSI-2 Factor and Subscale total scores fall into one of two categories: Not Significant, Elevated. 
a All demographic/administrative and injury-related variables, with the exception of education (n = 148), had complete data (n = 488).  
b Physical Injury + TPI Sample: RTW = Yes (n = 39), RTW = No (n = 131); TPI Only Sample: Yes (n = 159), RTW = No (n = 159). 
c Partial/Completed Highschool includes ‘Grade 8 or Less’ (n = 2). 
d Physical Injury + TPI Sample: RTW = Yes (n = 15), RTW = No (n = 36). 
e Physical Injury + TPI Sample: RTW = Yes (n = 14), RTW = No (n = 36). 

Subgroups 
 
Variable 

   Physical Injury - Return-to-Work 

t or 𝜒2 

   TPI Only - Return-to-Work 

t or 𝜒2    Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

   Yes 
     Mean + SD  
     or n (%) 

   No 
     Mean + SD  
     or n (%) 

     EX – Sex Disturbance      (n = 65)      f0.13, p = 1.00       (n = 127)  0.10, p = 0.750 
          Not Significant      9 (19.6)      37 (80.4)       36 (33.6)      71 (66.4)  
          Clinically Elevated      3 (15.8)      16 (84.2)       6 (30.0)      14 (70.0)  
     EX – Suicidality       (n = 66)      f0.63, p = 1.00       (n = 128)  6.18, p = 0.013* 
          Not Significant      9 (18.0)      41 (82.0)       35 (39.8)      53 (60.2)  
          Clinically Elevated      3 (18.8)      13 (81.3)       7 (17.5)      33 (82.5)  
     SO – Somatization       (n = 66)       0.27, p = 0.601      (n = 128)   6.76, p = 0.009** 
          Not Significant      7 (20.6)      27 (79.4)       42 (39.6)      64 (60.4)  
          Clinically Elevated      5 (15.6)      27 (84.4)       4 (13.8)      25 (86.2)  
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g Physical Injury + TPI Sample: RTW = Yes (n = 17), RTW = No (n = 37). 
h Physical Injury + TPI Sample: RTW = Yes (n = 17), RTW = No (n = 36). 
i Physical Injury + TPI Sample: RTW = Yes (n = 17), RTW = No (n = 37). 
j Physical Injury + TPI Sample: RTW = Yes (n = 17), RTW = No (n = 36). 
k Physical Injury + TPI Sample: RTW = Yes (n = 13), RTW = No (n = 37). 
l Physical Injury + TPI Sample: RTW = Yes (n = 17), RTW = No (n = 37). 
m Physical Injury + TPI Sample: RTW = Yes (n = 17), RTW = No (n = 37). 
n Physical Injury + TPI Sample: RTW = Yes (n = 13), RTW = No (n = 34). 
o Physical Injury + TPI Sample: RTW = Yes (n = 16), RTW = No (n = 84); TPI Only Sample: Yes (n = 86), RTW = No (n = 113). 
p Physical Injury + TPI Sample: RTW = Yes (n = 15), RTW = No (n = 83); TPI Only Sample: Yes (n = 58), RTW = No (n = 103). 
q Physical Injury + TPI Sample: RTW = Yes (n = 15), RTW = No (n = 83); TPI Only Sample: Yes (n = 56), RTW = No (n = 102). 
r Physical Injury + TPI Sample: RTW = Yes (n = 15), RTW = No (n = 83); TPI Only Sample: Yes (n = 58), RTW = No (n = 104). 
s Physical Injury + TPI Sample: RTW = Yes (n = 19), RTW = No (n = 89); TPI Only Sample: Yes (n = 72), RTW = No (n = 109). 
t Physical Injury + TPI Sample: RTW = Yes (n = 15), RTW = No (n = 83); TPI Only Sample: Yes (n = 57), RTW = No (n = 101). 
u Physical Injury + TPI Sample: RTW = Yes (n = 31), RTW = No (n = 113); TPI Only Sample: Yes (n = 120), RTW = No (n = 132). 
f Greater than 20% of cells within variable had an expected cell count of less than 5. Fisher’s Exact 𝜒2 and p-value’s are reported to correct for this. 
† Variables violated assumptions of normality (skewness, kurtosis); Median (IQR) are reported rather than Mean (SD), Mann-Whitney U tests, rather 
than independent samples t-test’s were conducted to examine associations of variables with return-to-work. 
†† Variables violated sample size requirements for independent samples t-test’s, Mann-Whitney U tests were conducted to examine associations of 
variables with return-to-work. 
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Appendix E: Table 4. Logistic Regression Modelling Return-to-Work Outcome – Full Sample (Non-Significant Results). 
 

   (𝛽)    S.E.    Wald    p-value    Exp(𝛽)    95% CI     
   Exp(𝛽) 

Model Fit Statistics 
Variable    -2 Log    R2   
Model 6 (n = 488)         
DV: RTW Outcome          526.25    0.322 
Step 1 Age    0.003    0.009   0.13 = 0.720    1.00    0.99-1.02   
Step 2 Sex (Female)a    0.015    0.223   0.01 = 0.945    1.02    0.66-1.57   
Step 3 Comorbidity (Yes)b   -0.149    0.320   0.22 = 0.641    0.86    0.46-1.61   
Step 4 Program Length   -0.011    0.002   28.98 < 0.001***    0.989    0.985-0.993   
Step 5 PICD-9 (Pain)c   -0.556    0.263   4.46 = 0.035*    0.57    0.34-0.96   
Step 6 TPI Level T1 (L3)d   -1.739    0.241   52.08 < 0.001***    0.18    0.11-0.28   
Model 7a (n = 262)         
DV: RTW Outcome          211.87    0.450 
Step 1 Age   -0.015    0.016   0.86 = 0.353    0.99    0.96-1.02   
Step 2 Sex (Female)a   -0.645    0.378   2.91 = 0.088    0.52    0.25-1.10   
Step 3 Comorbidity (Yes)b    0.220    0.504   0.19 = 0.662    1.25    0.46-3.35   
Step 4 Program Length   -0.013    0.003   15.01 < 0.001***    0.987    0.980-0.994   
Step 5 PICD-9 (Pain)c   -0.984    0.414   5.64 = 0.018*    0.37    0.17-0.84   
Step 6 TPI Level T1 (L3)d   -2.49    0.403   38.14 < 0.001***    0.08    0.04-0.18   
Step 7 PL-Energy    0.140    0.084   2.73 = 0.098    1.15    0.97-1.36   
Model 7b (n = 256)         
DV: RTW Outcome          208.47    0.449 
Step 1 Age   -0.016    0.016   0.99 = 0.319    0.98    0.95-1.02   
Step 2 Sex (Female)a   -0.446    0.378   1.39 = 0.238    0.64    0.31-1.34   
Step 3 Comorbidity (Yes)b    0.166    0.507   0.11 = 0.744    1.18    0.44-3.19   
Step 4 Program Length   -0.014    0.004   15.40 < 0.001***    0.986    0.980-0.993   
Step 5 PICD-9 (Pain)c   -0.982    0.416   5.57 = 0.018*    0.38    0.17-0.85   
Step 6 TPI Level T1 (L3)d   -2.41    0.398   36.72 < 0.001***    0.09    0.04-0.20   
Step 7 PL-Mood    0.070    0.097   0.51 = 0.474    1.07    0.89-1.30   
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Appendix E: Table 4 (cont’d). 
 

   (𝛽)    S.E.    Wald    p-value    Exp(𝛽)    95% CI     
   Exp(𝛽) 

Model Fit Statistics 
Variable    -2 Log    R2   
Model 7c (n = 201)         
DV: RTW Outcome          162.45    0.465 
Step 1 Age   -0.018    0.018   0.97 = 0.324    0.98    0.95-1.02   
Step 2 Sex (Female)a   -0.372    0.421   0.78 = 0.377    0.69    0.30-1.57   
Step 3 Comorbidity (Yes)b   -0.409    0.652   0.39 = 0.530    0.66    0.19-2.38   
Step 4 Program Length   -0.014    0.004   11.45 = 0.001**    0.986    0.977-0.994   
Step 5 PICD-9 (Pain)c   -0.763    0.463   2.72 = 0.099    0.47    0.19-1.16   
Step 6 TPI Level T1 (L3)d   -2.295    0.425   29.21 < 0.001***    0.10    0.04-0.23   
Step 7 TSI-2 SE (Elev)e   -0.554    0.468   1.40 = 0.236    0.57    0.23-1.44   
Model 7d (n = 201)         
DV: RTW Outcome          160.63    0.474 
Step 1 Age   -0.019    0.018   1.14 = 0.286    0.98    0.95-1.02   
Step 2 Sex (Female)a   -0.451    0.426   1.12 = 0.290    0.64    0.28-1.47   
Step 3 Comorbidity (Yes)b   -0.351    0.653   0.29 = 0.590    0.70    0.20-2.53   
Step 4 Program Length   -0.015    0.004   11.83 = 0.001**    0.985    0.977-0.994   
Step 5 PICD-9 (Pain)c   -0.524    0.483   1.18 = 0.277    0.59    0.23-1.53   
Step 6 TPI Level T1 (L3)d   -2.395    0.427   31.44 < 0.001***    0.09    0.04-0.21   
Step 7 TSI-2 SO (Elev)e   -0.902    0.515   3.07 = 0.080    0.41    0.15-1.11   
Model 7e (n = 214)         
DV: RTW Outcome          180.53    0.425 
Step 1 Age   -0.009    0.017   0.29 = 0.592    0.99    0.96-1.03   
Step 2 Sex (Female)a   -0.329    0.396   0.69 = 0.406    0.72    0.33-1.56   
Step 3 Comorbidity (Yes)b   -0.558    0.606   0.85 = 0.357    0.57    0.17-1.88   
Step 4 Program Length   -0.010    0.003   8.93 = 0.003**    0.990    0.983-0.996   
Step 5 PICD-9 (Pain)c   -0.777    0.440   3.12 = 0.077    0.46    0.19-1.09   
Step 6 TPI Level T1 (L3)d   -2.262    0.400   32.00 < 0.001***    0.10    0.05-0.23   
Step 7 TSI-2 TR-D (Elev)e   -0.368    0.406   0.82 = 0.365    0.69    0.31-1.54   
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Appendix E: Table 4 (cont’d). 
 

   (𝛽)    S.E.    Wald    p-value    Exp(𝛽)    95% CI     
   Exp(𝛽) 

Model Fit Statistics 
Variable    -2 Log    R2   
Model 7f (n = 214)         
DV: RTW Outcome          181.11    0.422 
Step 1 Age   -0.011    0.017   0.40 = 0.592    0.99    0.96-1.02   
Step 2 Sex (Female)a   -0.344    0.398   0.75 = 0.406    0.71    0.33-1.55   
Step 3 Comorbidity (Yes)b   -0.596    0.602   0.98 = 0.357    0.55    0.17-1.79   
Step 4 Program Length   -0.010    0.004   8.39 = 0.003**    0.990    0.983-0.997   
Step 5 PICD-9 (Pain)c   -0.838    0.436   3.69 = 0.077    0.43    0.18-1.02   
Step 6 TPI Level T1 (L3)d   -2.270    0.401   32.00 < 0.001***    0.10    0.05-0.23   
Step 7 TSI-2 TR-I (Elev)e   -0.212    0.427   0.25 = 0.365    0.81    0.35-1.87   
Model 7g (n = 214)         
DV: RTW Outcome          179.66    0.429 
Step 1 Age   -0.011    0.017   0.42 = 0.518    0.99    0.96-1.02   
Step 2 Sex (Female)a   -0.372    0.401   0.86 = 0.353    0.69    0.31-1.51   
Step 3 Comorbidity (Yes)b   -0.575    0.601   0.91 = 0.339    0.56    0.17-1.83   
Step 4 Program Length   -0.010    0.004   7.57 = 0.006**    0.990    0.984-0.997   
Step 5 PICD-9 (Pain)c   -0.779    0.438   3.16 = 0.075    0.46    0.19-1.08   
Step 6 TPI Level T1 (L3)d   -2.258    0.402   31.63 < 0.001***    0.11    0.05-0.23   
Step 7 TSI-2 TR-H (Elev)e   -0.519    0.397   1.71 = 0.191    0.60    0.27-1.30   

Note. * p < 0.05; ** p < 0.01; *** p < 0.001. RTW Outcome = Return-to-Work Outcome at Time of Discharge; Program Length = Length of TPI 
Program from Admission to Discharge; PICD-9 Diagnosis = Primary ICD-9 Diagnosis; TPI Level T1 = Traumatic Psychological Injury Program Level 
on Admission (L1 = Level 1; L2 = Level 2; L3 = Level 3); PL-Energy = Psychology Log – Energy Levels; PL-Mood = Psychology Log – Mood 
Disturbance; TSI-2 SE = TSI-2 Self-Disturbance Factor; TSI-2 SO = TSI-2 Somatization Factor; TSI-2 TR-D = TSI-2 Trauma Factor – Dissociation 
Subscale; TSI-2 TR-I = TSI-2 Trauma Factor – Intrusions Subscale; TSI-2 TR-H = TSI-2 Trauma Factor – Hyperarousal Subscale. 
a Reference Category = Male.  
b Reference Category = No.  
c Reference Category = Primary Mental Health Diagnosis. 
d Reference Category = TPI Levels 1 & 2. 
e Reference Category = Non-Significant. 
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