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Research has begun to explore the presence and role of health-related injustice 

perceptions in samples of individuals who experience chronic pain associated with 

traumatic injury. Existing studies indicate that higher level of injustice perception is 

associated with poorer physical and psychosocial outcomes. However, to date, few 

clinical populations have been addressed. The aim of the current study was to explore 

injustice perceptions in a sample of individuals who have sustained a spinal cord injury 

(SCI), as research suggests that such individuals are likely to experience cognitive 

elements characteristic of injustice perception (e.g., perceptions of irreparable loss, 

blame, and unfairness). The study explored the relationship between participants’ level 

of perceived injustice and several variables associated with outcomes following SCI 

(depression, pain, and disability) at initial admission to a rehabilitation unit and at three 

months following discharge. The Injustice Experience Questionnaire was used to 

measure injustice perceptions. IEQ was found to significantly contribute to depression 

and anger at baseline. IEQ significantly contributed to depression, present pain 

intensity, and anger at follow-up. The implication of these preliminary findings may be 

beneficial for development of future interventions, as many individuals in the United 

States experience the lifelong physical and psychological consequences of SCI at a 

high personal and public cost. 
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THE ROLE OF INJURY-RELATED INJUSTICE PERCEPTION IN ADJUSTMENT TO 

SPINAL CORD INJURY: AN EXPLORATORY ANALYSIS 

Individuals are generally socialized to view the world as consistent, predictable 

and fair, (Lerner, 1977; Bègue & Muller, 2006).  “Belief in a just world” is a well-

documented social theory which proposes that individuals are motivated to believe the 

world is a fair and just place in which personal consequences are contingent upon merit 

(Lerner, 1980; Rubin & Peplau, 1975), thus providing validation for the effort and 

resources individuals expend in order to receive expected rewards (Hafer & Bègue, 

2005). Correlational evidence suggests that those who defend against the belief that the 

world is an unjust place and maintain their just world beliefs in the face of adversity 

report better psychological and physical outcomes (McParland, Hezseltine, Serpell, 

Eccleston, & Stenner, 2011). However, when beliefs in a just world are compromised 

(such as in the case of physical or psychological trauma or illness), the world can be 

perceived as unstable and unpredictable, leading to potential negative consequences 

(Lerner, 1980). Accordingly, research has increasingly examined the impact of 

perceptions of injustice on physical and psychosocial outcomes in various participant 

populations.  

 Injustice theory has long been utilized in industrial-organizational settings to 

assess the perception of fairness in both distributive and procedural organizational 

practices (Colquitt, Conlon, Wesson, Porter, & Yee Ng, 2001). This body of research 

has examined organizational outcomes affected by negative psychological and 

behavioral reactions to perceived injustice, including anger and retaliation (Miller, 2001; 

Colquitt et al., 2001). As has evolved, the application of injustice perception to health 
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research has become of particular interest. Recent studies have begun to explore the 

presence and role of health-related injustice perceptions in samples of individuals who 

experience chronic pain associated with musculoskeletal health conditions, particularly 

whiplash injuries and fibromyalgia (Sullivan, Adams, Martel, Scott, & Wideman, 2011; 

Rodero et al., 2012). However, to date, few additional clinical populations have been 

examined.  

Existing research suggests that perceptions of injustice may be of particular 

relevance to individuals who have recently sustained traumatic injury (Sullivan, Adams, 

Horan, Maher, Boland, & Gross 2008). In particular, spinal cord injury (SCI) is 

associated with enormous (and lifelong) personal and public cost (National Spinal Cord 

Injury Statistic Center; NSCISC, 2014) and poses a significant challenge for adjustment 

in multiple domains of everyday life. Accordingly, the current study had three primary 

aims: (1) to characterize the presence and trajectory of injury-related injustice 

perceptions in a sample of spinal cord-injured patients upon admission to a 

rehabilitation unit and at three months following discharge; (2) to examine the 

association and unique contribution of injustice perception on pain, depression, and 

disability outcomes both at baseline and three months, and finally (3) to examine the 

potential mediating role of anger in the association between injury-related injustice 

perception and outcomes of interest.  

The role of injustice perceptions in health outcomes 

  As noted above, a significant body of research has examined the role of 

perceived injustice in social and organizational research. Research in the area of social 

psychology has included studies examining group differences in the experience of 
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perceived injustice and victim blaming (Furnham, 2002). Organizational studies of 

outcomes affected by negative psychological and behavioral reactions to perceived 

injustice have focused primarily on anger, hostility, and retaliation (Miller, 2001; Colquitt 

et al., 2001). More recently, researchers have begun to focus on the impact of 

perceived unfairness and injustice on health outcomes. Jackson, Kubzansky, and 

Wright (2006) published an early conceptualization of injustice in health. According to 

Jackson, Kubzansky, and Wright (2006), perceived unfairness encompasses two 

classes of stress: stress related to major life events and stress related to daily hassles. 

In this conceptualization, perceived injustice can be both pervasive (occurring in both 

major life domains and daily events) and potentially insidious. In brief, the Perceived 

Unfairness Model (Jackson, Kubzansky, &Wright, 2006) suggests that when an 

individual experiences perceived unfairness, both psychological and physical 

mechanisms are triggered. The potential continual activation of these mechanisms can 

lead to the development of health conditions and complications. The model includes 

several constructs that affect mortality (conceptualized as the central outcome of the 

Perceived Unfairness Model). The model further suggests that identity relevance and 

helplessness moderate both stress responses (including cognitive, emotional, and 

motivational responses) and benign responses. Specifically, the degree to which the 

perceived unfairness threatens personal identity is thought to be related to stress 

response, with higher threat to identity related to greater psychological impact (Jackson, 

Kubzansky, &Wright, 2006; Wright, Aron, & Tropp, 2002). Similarly, an individual’s 

sense of helplessness may exacerbate the effects of perceived unfairness. In turn, the 

association between the stress response and resulting allostatic load (cumulative 



4 
 

effects of chronic stress which gradually deplete the body’s resources) is moderated by 

an individual’s coping behaviors. Ultimately, accumulated allostatic load leads to 

morbidity and mortality (Jackson, Kubzansky, &Wright, 2006).  

The role of perceived unfairness in health outcomes finds support in studies 

linking injustice perceptions to general physical and psychological functioning.  Although 

there are a number of studies on perceptions of unfairness/injustice and general health 

conditions, for the scope of this paper two such recent studies are reviewed.  Bosma, 

Gerritsma, Klabbers, and van den Akker (2012) examined the association between 

perceived injustice and health-related functioning in a cohort of individuals (aged 55 and 

above) over the course of seven years. The Short Form-36 (SF-36; Ware & Sherbourne, 

1992) was used as the primary measure of both mental and physical health. The SF-36 

provides an overall measure of health-related quality of life based on mental and 

physical health.  Perceived unfairness was assessed through a nine-item likert-type 

measure created by Bosma et al. (2012) to assess general perceived unfairness and 

work-related unfairness. The researchers took into account socioeconomic variables 

that may influence both perceived injustice and health. Findings revealed that 

individuals with low socioeconomic status reported greater perceptions of injustice than 

individuals with high socioeconomic status. Furthermore, both perceived injustice and 

socioeconomic status were related to a significant decline in mental health functioning 

over the 7-year follow-up period. Interestingly, perceived injustice was related to 

significant declines in physical health, but this relationship did not hold for 

socioeconomic status. This may indicate that the subjective perception of inequalities 

and injustice may be especially important in the prediction of declines in functional 
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health (Bosma, Gerritsma, Klabbers, &Van Den Akker, 2012). There were some 

limitations to this study, including the restricted participant age range and possibly 

limited measurement of participants’ mental and physical health. While the SF-36 is a 

reliable and valid measure, it was also the sole assessment and may have therefore 

provided a limited view of general health, pain, and psychosocial functioning.  

Echoing the methodology and findings of Bosma et al. (2007), De Vogli and 

colleagues followed a large sample of non-industrial civil service workers across a ten 

year period (De Vogli, Ferrie, Chandola, Kivimäki, & Marmot, 2007). During this period 

the researchers monitored general health functioning using the Short Form-36 (SF-36; 

Ware & Sherbourne, 1992) and total occurrence of cardiovascular events. Perceived 

unfairness was assessed through the single item, “I often have the feeling that I am 

being treated unfairly.” The item was rated on a six-point scale, which was then 

collapsed into four levels of unfairness. Controlling for sociodemographic variables such 

as gender, age, and level of employment, De Vogli et al. (2007) found that individuals 

who moderately or strongly endorsed feeling that they were treated unfairly had a 55% 

higher risk of a coronary event than those who felt they were treated fairly.  Individuals 

reporting higher perceived unfairness were also more likely to report poorer health 

behaviors and objective indicators of health including smoking, hypertension, obesity, 

and a sedentary lifestyle (De Vogli et al. 2007).  This study provides further support for 

the role of injustice perceptions across several health domains, including health 

behaviors. However, since the study relied on a single-item to assess perceived 

injustice (which was then further categorized) the reliability and validity of injustice 

measurement may have been compromised in this study.  
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Notably, the studies advanced in support of the Perceived Unfairness Model do 

not specify appraisal of the actual condition preceding perceived unfairness (e.g., 

perception of injustice related to an actual health condition or other specific event or 

circumstance). While the Perceived Unfairness Model (Jackson, Kubansky, & Wright, 

2006) provides a conceptualization of the mechanisms by which perceived unfairness 

may affect health, more recent research has begun to focus on individuals’ perceived 

injustice as a reaction to their specific health condition/circumstance. As will be 

discussed later, research most relevant to the current project has specifically focused 

on conditions that resulted from injury or traumatic events (e.g., chronic pain resulting 

from motor vehicle collisions). 

Perceived Injustice in Response to Pain and Injury 

Emerging research identifies injustice perception stemming from experience of a 

specific medical condition as a type of cognitive appraisal that may play an important 

role in health outcomes such as pain, prolonged disability, and depressive symptoms 

(for review, see Sullivan, Scott, & Trost, 2012). In particular, individuals with chronic 

health conditions are likely to perceive injustice related to potential losses resulting from 

their health status. Such losses often include employment, financial stability, established 

identity, and independence (Sullivan, Sullivan, & Adams, 2002). Considering the extent 

of possible loss, it is understandable that one may feel that the world is unfair, 

especially if the medical condition or injury was the result of another person’s actions or 

negligence (Sullivan, Adams, Horan, Maher, Boland, & Gross 2008). Accordingly, 

contemporary research has conceptualized perceived injustice in the context of health 

as a cognitive appraisal that incorporates several dimensions – specifically, perception 
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of profound loss resulting from an injury, belief that injury is a result of other’s 

negligence (blame), belief in the unfairness of the event, and belief that the loss is 

irrecoverable (Sullivan, et al.,  2008).   

Until recently, a standardized measure to assess appraisals of injustice in 

relation to health did not exist. Currently, the most widely accepted measure of 

perceived injustice among individuals with musculoskeletal injury and associated pain is 

the Injustice Experience Questionnaire (IEQ; Sullivan et al., 2008). Items on the IEQ 

were selected through focus groups consisting of psychologists who had provided care 

to individuals with disabling injuries. To capture the dimensions of injustice an individual 

may feel after injury, items include statements such as “Nothing will ever make up for all 

that I have gone through” and “I am suffering because of someone else’s negligence”. 

The measure was initially normed on a sample of 226 work-disabled individuals who 

were receiving rehabilitation services for varied musculoskeletal conditions due to 

occupational or motor vehicle accidents. High internal consistency and test-retest 

reliability were demonstrated across two validation studies (Sullivan et al., 2008). 

Furthermore, the IEQ demonstrated construct validity through high correlations with 

constructs previously linked to injury and pain. These constructs included self-report of 

pain intensity, catastrophizing (i.e., catastrophic thinking related to pain), depression, 

and disability. In the study by Sullivan et al. (2008), pain intensity was assessed using 

the McGill Pain Questionnaire (MPQ; Melzak, 1975), catastrophizing was assessed 

using the Pain Catastrophizing Scale (PCS; Sullivan, Bishop, & Pivik, 1995), depression 

was assessed using the Beck Depression Inventory II (BDI-II; Beck, Steer, & Brown, 

1996), and disability was assessed using the Pain Disability Index (PDI; Pollard, 1984).  
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  Several subsequent studies have implicated perceived injustice as a predictor of 

problematic outcomes among individuals with chronic and traumatic musculoskeletal 

pain conditions (Sullivan, Adams, Martel, Scott, & Wideman, 2011). Furthermore, high 

endorsement of perceived injustice has been shown to interfere with improvement of 

depressive symptoms in individuals with both pain and depression (Scott, Trost, Milioto, 

& Sullivan, 2014). A number of such studies have been conducted with individuals 

suffering from whiplash injury as a result of motor vehicle collision. Scott, Trost, Milioto, 

and Sullivan (2013) demonstrated that perceived injustice (as assessed by the IEQ) 

served as an accurate predictor of occupational disability among 103 whiplash-injured 

patients enrolled in a multidisciplinary rehabilitation program in Canada. Logistic 

regression analyses indicated that participants’ employment status (returned to work 

versus disability status) was accurately predicted by their initial IEQ scores. 

Furthermore, IEQ scores at the end of treatment discriminated between individuals who 

reported high versus low pain ratings (assessed by a visual analogue scale) and 

individuals who reported high versus low narcotic pain medication usage at follow-up.   

Similarly, using a rehabilitation sample of 112 individuals with whiplash injuries, 

Sullivan and colleagues (2009) explored the role of several psychological variables in 

the maintenance of post-traumatic stress symptoms three times during the participants’ 

attendance of a 7-week rehabilitation program. The IEQ was used to assess perceived 

injustice and the Impact of Events Scale-Revised (IES-R; Weis & Marmar, 1997) was 

used to assess post-traumatic stress symptoms. Baseline perceived injustice emerged 

as the only unique contributor to post-traumatic stress symptoms, accounting for 36% of 

the variance. A noteworthy finding was that, of the two IEQ subscales, the 
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blame/unfairness subscale accounted for the majority of the variance (30%) in post-

traumatic stress symptoms.  

Sullivan and colleagues (2009) likewise examined the role of perceived injustice 

on pain behavior and disability in a sample of 85 individuals from the community with 

whiplash injury resulting from motor vehicle accidents. Participants performed an 

occupational lifting task and video records of the task were coded for pain behaviors 

(operationalized as changes in movement or expressions in individuals’ response to 

pain according to a system originally developed by Keefe and Block, 1982). In addition 

to observable pain behaviors, the study assessed perceived injustice (IEQ), disability 

(PDI), pain intensity (MPQ), pain catastrophizing (PCS), and depression (BDI-II). As 

expected, ratings of perceived injustice were positively associated with pain severity, 

disability, depression, and catastrophizing. Individuals with high levels of perceived 

injustice tended to engage in protective pain behaviors (e.g., guarding, holding, rubbing) 

for a longer period of time than individuals with low levels of perceived injustice. 

Additionally, perceived injustice was a significant predictor of disability with protective 

pain behavior as a potential mediator. This finding suggests that perceived injustice may 

lead to more protective pain behaviors, which then potentially result in greater disability. 

The authors highlight the significance of this finding; compared to communicative 

behaviors (e.g., facial grimacing or verbal expressions of pain) which do not interfere 

with task completion and are aimed to effectively communicate pain, protective pain 

behaviors are more likely to directly interfere with task performance and therefore 

contribute to functional disability.  
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 Finally, perceived injustice has been found to moderate the association of pain 

and depression in individuals with chronic pain (Scott & Sullivan, 2012). One hundred 

and seven participants with chronic musculoskeletal pain resulting from various 

conditions were recruited using flyers distributed throughout the community and in 

rehabilitation clinics. The average duration of chronic pain for the sample was 8.3 years 

and nearly half were unemployed at the time of the study. Participants completed 

measures related to perceived injustice (IEQ), depression (BDI-II), pain severity (a 

single item with an 11-point scale to indicate pain), and pain catastrophizing (PCS). As 

in prior studies, perceived injustice was found to be positively related to depression and 

pain catastrophizing. Further analysis revealed that pain severity was significantly 

related to depressive symptoms for individuals with high perceived injustice such that 

pain severity was significantly associated with depression among individuals scoring 

high on perceived injustice, but pain and depression were not related among individuals 

with low scores on perceived injustice. The authors proposed that a diathesis-stress 

model may be used to explain the moderating role of perceived injustice in the 

relationship between pain and depression. Specifically, the experience of pain and 

associated feelings of loss may lead to stress that in turn leads to the development and 

maintenance of depressive symptoms (Scott & Sullivan, 2012).  

Finally, a study by Scott, Trost, Bernier, & Sullivan (2013) examined the 

association between perceived injustice and outcomes in a community sample of 

individuals with chronic pain (predominantly chronic low back pain and fibromyalgia). 

Higher scores on perceived injustice (assessed by the IEQ) were found to be related to 

more severe depressive symptoms, greater self-rated pain, and greater disability. These 
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findings and those outlined above suggest that individuals characterized by a high 

degree of injustice perception (both community dwelling individuals and individuals 

enrolled in inpatient rehabilitation programs) are at risk for poor functional and 

psychological outcomes. 

Expanding inquiry beyond musculoskeletal injury, Rodero and colleagues (2012) 

examined the relationships between injustice perceptions (IEQ), pain-related outcomes, 

and various psychological variables in patients with fibromyalgia. Psychological 

measures included acceptance of pain (assessed by the Chronic Pain Questionnaire; 

CPAQ; McCracken, Vowles, & Eccleston, 2004), pain catastrophizing (PCS), and 

depression and anxiety (the Hospital Anxiety and Depression Scale; HADS; Zigmond & 

Snaith, 1983). Global functioning in regards to fibromyalgia was assessed using the 

Fibromyalgia Impact Questionnaire (FIQ; Burkhardt, Clark, & Bennet, 1991), and pain 

was measured using the Pain Visual Analogue Scale (PVAS; Huskisson, 1983).  

Rodero et al. (2012) suggested that individuals with fibromyalgia are likely to perceive 

injustice as they not only experience chronic pain but -- due to the lack of a known 

medical cause of fibromyalgia -- also skepticism regarding their condition’s diagnostic 

validity. Individuals’ fibromyalgia symptoms may therefore be discounted by others. 

Rodero et al. (2012) found that injustice perceptions accounted for a significant amount 

of the variance in global functioning (ability to perform physical tasks), anxiety, and 

depression. Injustice was negatively related to acceptance of chronic pain. In turn, 

acceptance of chronic pain was associated with better psychological outcomes, less 

pain, and better global functioning (Rodero et al., 2012). Although informative, the study 

by Rodero et al. (2012) is somewhat methodologically limited. Specifically, its cross-
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sectional design did not allow for the relationships between variables to be explored 

over time, which would allow for greater understanding of the relationship between 

injustice perception and psychological and physical outcomes. 

Although perceived injustice has been applied to several health conditions, its 

application to musculoskeletal injury is still relatively new and narrow in scope. As 

outlined above, research using a validated measure of injustice perception is both 

sparse and methodologically limited. Several limitations to the previously cited studies 

hinder their ability to generalize to varied patient populations, as previous research has 

utilized restricted samples following traumatic injury (i.e., primarily focusing on whiplash-

injured patients or samples with varied musculoskeletal conditions). Because of these 

methodological issues, the current knowledge base regarding perceptions of injustice 

may not necessarily reflect the actual experience of patients and their concerns. 

However, existing research suggests that perceived injustice can have a significant 

impact on health outcomes among individuals experiencing musculoskeletal injury and 

chronic pain. These outcome variables --- including depression, pain, and disability -- 

are common across the majority of studies cited. As will be argued below, individuals 

with SCI may represent a population especially vulnerable to the deleterious impact of 

injustice perception. 

Existing research on injustice perceptions among individuals with SCI is sparse 

and somewhat dated.  One study by Bulman and Wortman (1977) found that belief in a 

just world appeared to have a protective effect for individuals with SCI and was 

associated with higher self-reported happiness. Research has likewise suggested that 

blame and forgiveness (both of which are important tenets in injustice theory) are 
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important predictors of outcomes in SCI. With respect to blame following SCI, research 

findings have been mixed. While some studies have suggested that self-blame is 

associated with better coping and adjustment (Bulman & Wortman, 1977) other studies 

find self-blame to be associated with poorer coping strategies and lower life-satisfaction 

(Richards, Elliott, Shewchuk, & Fine, 1997; Buckelew, Baumstark, Frank, & Hewett, 

1990; Hanson, Buckelew, Hewett, & O’Neal, 1993). In terms of forgiveness following 

SCI, self-forgiveness has been associated with better health behaviors and life 

satisfaction and forgiveness of others has likewise been positively associated with 

health status (Webb, Toussaint, Kalpakjian, & Tate, 2010).  

Despite attention to constructs commonly associated with injustice (i.e., 

forgiveness, blame), no research has yet addressed the association between injustice 

perceptions and outcomes among individuals with SCI. Further, although research on 

SCI outcomes focuses on variables that have likewise been examined in relation to 

injury-related injustice perceptions (i.e., depression, pain, disability, anger; Finnerup & 

Jensen, 2004; Greenwood et al., 2003; Arango-Lasprilla, Ketchum, Starkweather, 

Nicholls, & Wilk 2011), no direct link between SCI and injustice perception has yet been 

established in the literature. The application of research on injustice perception to the 

SCI population may be especially beneficial as many individuals in the United States 

experience the lifelong physical and psychological consequences of SCI at a high 

personal and public cost (NSCISC, 2014). The following sections review the current 

statistics related to spinal cord injury as well as research on SCI outcomes that are 

shared with existing work on perceived injustice research -- namely, depression, pain, 

disability, and anger.  
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An Overview of Spinal Cord Injury in the United States 

 Spinal Cord Injury (SCI) can have profound effects in every domain of life. 

Individuals with SCI face adjustment not only to new life-long physical and health 

concerns, but also changes in emotional, psychological and interpersonal functioning. 

Approximately 12,500 Americans experience a spinal cord injury each year, adding to 

the approximately 276,000 individuals who are already living with SCI (NSCISC, 2014). 

Individuals with SCI are living longer than in the past due to improvements in healthcare 

(NSCISC, 2013). In addition to the above challenges, individuals with SCI can 

experience extreme financial burden as the average yearly cost of healthcare and living 

expenses resulting directly from an SCI are estimated to be $70,849 and the estimated 

lifetime cost ranges between $1,096,770 and $4,651,158 depending on injury severity 

(NSCISC, 2014).  

 The majority of spinal cord injuries occur in males (80.7%) with the average age 

of onset slowly increasing since the 1970’s; currently, the average age of SCI onset is 

42 years (NSCISC, 2013). In the United States, the main causes of SCI are motor 

vehicle accidents (38%), falls (30%), violence (14%), sports (9%), and other or unknown 

causes (9%; NSCISC, 2014). As a result of SCI, the spinal cord is compressed resulting 

in neural death, demyelination, and axon death that in turn results in loss of sensory and 

motor function (Hagg & Oudega, 2006). Due to the extent of neurologic damage in SCI, 

less than 1% of individuals with an SCI experience full recovery of sensory and motor 

function by the time they are discharged from the hospital (NSCISC, 2014). However, 

the degree of physical disability is highly dependent on location and severity of injury 

(Winter & Patani, 2011).  
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Although a full discussion of SCI injuries and the associated medical 

complications resulting from injury are beyond the scope of the current paper, we 

provide a summary of SCI classifications and related functional ability. In order of 

frequency, the most frequently occurring classification of spinal cord injuries are 

incomplete quadriplegia (45%), incomplete paraplegia (21%), complete paraplegia 

(20%), and complete quadriplegia (14%; NSCISC, 2014). As will be discussed in more 

detail below, complete injuries result in complete loss of sensory and motor function 

below the level of injury; incomplete injuries result in partial loss of sensory and motor 

function and are generally associated with better prognosis (Winter & Patani, 2011).  

Quadriplegia (or, tetraplegia) is generally associated with the greatest disability 

as there is functional loss in both the upper and lower extremities. High quadriplegia 

that occurs between the first and fourth cervical level (C1-C4) is associated with the 

most severe impairments in functioning (Selzer & Dobkin, 2008). Most individuals with 

C1-C4 quadriplegia have limited ability to move their shoulders and neck (Selzer & 

Dobkin, 2008, Maynard et al., 1997; Liverman, Altevogt, Joy, & Johnson, 2005). This 

mobility allows them to utilize assistive devices such as power wheelchairs that can be 

controlled by movement of facial muscles. Due to the extent of their injury, individuals 

with C1-C4 quadriplegia often have breathing complications that may require 

dependence on a ventilator; they may also require assistance with all tasks of daily 

living such as personal care routines (Selzer & Dobkin, 2008; Liverman, Altevogt, Joy, & 

Johnson, 2005). Low quadriplegia occurring at C5-C8 is associated with more control of 

upper extremities, including greater control of shoulder and wrist functions (Liverman et 

al., 2005). Individuals with low quadriplegia typically have greater ability in self-care 
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tasks and are able to use power wheelchairs with hand controls; individuals with lower 

level injuries (C6-C8) can drive modified vehicles but may still require assistance in daily 

activities including bowel and bladder care routines (Selzer & Dobkin, 2008; Berkowitz, 

1998).  

Paraplegia occurs at or below the thoracic level. Such injury affects the motor 

function of the legs and possibly the trunk but functions of the upper extremities remain 

intact (Liverman et al., 2005; Selzer & Dobkin, 2008). Injuries occurring at the T-1 level 

allow individuals to retain normal hand function (Selzer & Dobkin, 2008). Individuals at 

the T-1 level of injury are unable to stand or walk; however as the level of injury 

becomes lower (T6-T12) the likelihood of walking or standing with assistance increases 

(Berkowitz, 1998 & Selzer & Dobkin, 2008). Although individuals with paraplegia 

generally have a better prognosis than individuals with quadriplegia, they are also 

vulnerable to the chronic conditions and secondary complications associated with SCI 

(see below).  

Lastly, incomplete motor function can occur at any level and is more common 

than the complete injuries previously mentioned (NSCISC, 2014). The effects of 

incomplete spinal cord lesions are variable and individuals with incomplete injuries may 

have vastly different experiences depending on the area of the spinal cord that is 

damaged (Burns, Marino, Flanders & Flett, 2012). Thus, it is not uncommon for one 

person with an incomplete injury to experience normal tactile sensation and limited 

motor function and another individual to have limited tactile sensation and greater motor 

function. Individuals with incomplete injuries are able to perform some voluntary 

movements on motor function tests whereas individuals with complete injuries are not 
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able to complete voluntary movements below the level of injury (Maynard et al., 1997). 

Overall, incomplete injury and complete injury at lower levels are associated with less 

disability and more opportunity for independence, while complete injury at higher levels 

is associated with greater loss of motor and sensory function and greater reliance on 

others for self-care needs (Liverman et al., 2005; Selzer & Dobkin, 2008).  

Hospitalization and Rehabilitation 

According to the National Spinal Cord Injury Statistic Center (NSCISC, 2014), 

length of hospitalization in both acute care and rehabilitation settings following a spinal 

cord injury has been steadily decreasing since the early 1970’s. Currently, the median 

length of hospitalization in acute care following SCI is 11 days and the median length in 

a rehabilitation hospital is 36 days, compared to 98 and 36 days, respectively, reported 

during the 1970’s (NSCISC, 2013). Complete neurologic injuries generally require 

longer hospitalization than incomplete injuries (NSCISC, 2013). Importantly, the trend 

toward reduced length of hospitalization may limit an individual’s ability to adjust and 

adapt to new physical disability following injury. Further, many individuals with SCI are 

re-hospitalized due to secondary complications and other conditions associated with 

SCI. The Statistical Report for Spinal Cord Injury Model Systems (NSCISC, 2011) notes 

a trend wherein individuals with more recent injuries are more likely to be re-

hospitalized (40.1% during the first year following injury) compared to individuals in later 

post-injury years (26% during the 25th year following injury). This trend may indicate that 

individuals with SCI face an initial period of adjustment (e.g., psychological adjustment 

and adjustment to medical care routines) and may be especially vulnerable to re-

hospitalization in the first year. 
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Complications following SCI 

In addition to changes in mobility and sensory perception, SCI is associated with 

several chronic conditions and secondary complications that affect an individual’s 

quality of life and may occur at varying phases of SCI treatment. These phases are 

distinguished by the focus of treatment; during the acute phase (which immediately 

follows the injury) the focus is on medical stabilization; during the chronic phase 

treatment focuses on prevention of secondary complications associated with SCI (e.g., 

pressure sores, pain, etc.; Tewarie, Hurtado, Bartels, Grotenhuis, & Oudega, 2010). 

During the first years following an SCI many individuals are susceptible to renal 

dysfunction, pain, urinary tract infections, fever, pneumonia, thrombosis, septicemia, 

and heterotopic ossification (in which bone tissue forms outside of the skeleton; Tewarie 

et al., 2010).  

Autonomic dysreflexia can occur at anytime following injury and is a common 

concern for individuals with SCI; autonomic dysreflexia is potentially life threatening 

condition characterized by extremely elevated blood pressure (Milligan, Lee, McMillan, 

& Klassen, 2012; Cardenas & Warms, 2006). Bladder and bowel complications, two 

common secondary complications of SCI often trigger the onset of autonomic 

dysreflexia (Milligan, Lee, McMillan, & Klassen, 2012). Individuals with SCI are also 

likely to experience pressure sores, pain, and spasticity (Martz et al., 2010; Cardenas & 

Warms, 2006). Spasticity refers to the involuntary muscle contractions due to injury to 

the spinal cord (Voerman, Erren-Wolters, Fleuren, Hermens, & Geurts, 2010). Finally, 

there are also a number of chronic conditions that are associated with the later stages 

of SCI. These chronic conditions include eye and ear problems, increased cardiac and 
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circulatory problems, gastrointestinal problems, renal failure, bone fractures, infertility, 

and muscle and joint pain (Tewarie et al., 2010). 

In addition to the complications related to physical health, psychological 

difficulties can compound existing physical problems and contribute to re-hospitalization. 

The event or accident surrounding the SCI may itself be traumatic and the experience of 

anxiety, anger, and denial of the scope of SCI implications is common following injury 

(Martz & Livneh, 2007). For example, depression and trait-anger have been associated 

with poorer prognosis and higher levels of reported pain among individuals with SCI 

(Greenwood et al., 2003; Arango-Lasprilla et al., 2011). Given the trauma surrounding 

injury and the extent of disability following SCI (often related to irreparable functional 

loss), it reasonably follows that individuals who have sustained an SCI may experience 

a sense of injustice after injury. However, to date no research has examined the 

experience of injustice in a sample of individuals with spinal cord injury.  

Pain, Disability, and Depression in SCI 

As discussed above, prior research has linked perceived injustice with 

depression, pain, and disability outcomes among individuals suffering from whiplash 

injury and among samples comprising a variety of chronic pain conditions, as well as in 

individuals with fibromyalgia (Sullivan et al., 2011; Rodero et al., 2012). The sections 

below briefly outline existing literature on depression, pain, and disability outcomes 

among individuals with SCI, as well as their interrelationship and potential relevance for 

the current project. As will be demonstrated in the following sections, pain, depression, 

and disability represent central outcomes in SCI as they may individually and 

synergistically contribute to negative physical and psychosocial sequelae. 
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Pain in SCI 

 The subjective experience of pain following SCI is complex and has been shown 

to interfere significantly with daily life (Krause et al., 2007) and progress in rehabilitation 

therapies, as well as to negatively affect mood and subjective quality of life (Finnerup & 

Jensen, 2004). Acute and chronic pain represent major complications following spinal 

cord injury. The sensation and cause of pain in SCI have been divided into two broad 

categories; nociceptive and neuropathic. According to Finnerup and Baastrup (2012), 

nociceptive or musculoskeletal pain is the most common type of pain following an SCI 

and involves sensations that include muscle cramping, tenderness, and shooting pain. 

Furthermore this pain can be aggravated by common secondary complications of SCI 

(e.g., constipation and urinary tract infections; Finnerup & Baastrop, 2012). Nociceptive 

pain associated with SCI is often due to spasticity (i.e., involuntary muscle contractions 

due to injury to the spinal cord; Voerman, Erren-Wolters, Fleuren, Hermens, & Geurts, 

2010) and osteoporosis that eventually accompany SCI (Goldstein, 2000). Neuropathic 

pain is caused by damage to the spinal cord that can be stimulus-provoked or 

spontaneous, constant or intermittent, and can include hypersensitivity to stimuli and 

sensations of burning, pressure, or pins and needles (Finnerup & Baastrup, 2012). 

Neuropathic pain accompanying SCI includes nerve pain and paraesthesia (unusual 

sensations) that can be spontaneous or elicited (Finnerup & Jensen, 2004). Although 

some research indicates that pain in SCI results from secondary complications (e.g., 

pressure sores), other researchers have suggested that pain is relatively consistent 

during the acute phase following spinal cord injury and independent of the factors 
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associated with the injury itself (Siddall, Taylor, McClelland, Rutkowski & Cousins, 

1999). 

 Taylor and colleagues (2012) examined individuals’ pain intensity, pain 

unpleasantness, coping strategies, and psychosocial factors in the first year after SCI. 

Twenty-six participants \ admitted to Hospital Nacional de Parapléjicos between 2003 

and 2005 completed coping and pain-related measures at five follow-up points during 

the first year following SCI. Pain intensity and unpleasantness were measured using 

separate visual analogue scales and pain severity and the level of interference of pain 

in daily activities were measured using the Multidimensional Pain Inventory –SCI 

version (MPI-SCI; Widerstrom-Noga, Duncan, Felipe-Cuervo, & Turk, 2002). Coping 

strategies including catastrophic thinking were measured using the Coping Strategies 

Questionnaire – Revised (CSQ-R; Riley & Robinson, 1997). At six months, both pain 

intensity and unpleasantness appeared predictive of subjective pain severity and pain 

interference, indicating the impact of pain on daily activities. Although modest, results 

also indicated that early initial affective distress was associated with coping 

characterized by catastrophic thinking. Low levels of social support were also implicated 

in the exacerbation of pain and higher life interference due to pain. While this study 

provides further evidence for the complexity of pain following injury, there were some 

limitations. The researchers only included participants with injury levels above the 

thoracic 10 level. Including individuals with lower level injury may be important to future 

research as different neural pathways are involved in such individuals’ experience of 

pain (Finnerup & Baastrup, 2012).  Furthermore, the authors noted that they were 
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unable to follow-up with all individuals at each time point, so the ability to generalize 

results may be compromised by inconsistent data.  

In sum, research has indicated that the experience of pain is a common and 

complex process following SCI that not only interferes with daily life (Taylor et al., 2012), 

but can negatively affect self-reported quality of life (Finnerup & Jensen, 2004).  As pain 

is a central and pervasive outcome variable in SCI, the sections below will refer to 

additional pain-related outcomes that are related to depression and disability following 

SCI.  

Depression in SCI 

 Depression is considered the most common psychological reaction following an 

SCI, affecting approximately 30% of individuals (Craig, Tran, & Middleton, 2009; 

Arango-Lasprilla et al., 2011). While depression is not inevitable following an SCI 

(Arango-Lasprilla et al., 2011), the prevalence of depression in an SCI population 

stands in stark contrast to the general U.S. population rates of 4.1% for major 

depression disorder (MDD) and 9.1% for any depression (CDC, 2010).  While 

depression itself is considered to be a secondary complication following an SCI, it has 

also been found to be associated with secondary medical complications that lead to 

poorer functional outcomes following an SCI. Martz and Livneh (2010) found that in a 

sample of community-dwelling individuals who had  sustained an SCI and completed a 

rehabilitation program, those with depression as measured through the Reactions to 

Disability and Impairments Inventory (RIDI; Livneh & Antonak, 1990) reported more 

severe pressure sores than their non-depressed counterparts. This is significant in that 

pressure sores often lead to rehospitalization due to medical complications (Savic et al., 
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2000) and are largely preventable with appropriate proactive health behaviors (Yarkony 

& Heinemann, 1995). The authors conclude that, due to the symptoms that accompany 

depression (e.g., including fatigue and feelings of worthlessness), individuals with an 

SCI suffering from depression may be less motivated to maintain self-care practices 

(Martz & Livneh, 2010).    

The trajectory of depression following SCI is not constant and follows specific 

trends in the time following injury (Arango-Lasprilla et al., 2011). Arango-Lasprilla et al. 

(2011) examined the changes in prevalence of depression measured using the Patient 

Health Questionnaire-9 (PHQ-9; Kroenke, Spitzer, & Williams, 2001) as well as 

associated risk factors across the first five years following SCI injury. Utilizing a sample 

of 2,256 individuals from the National Spinal Cord Injury Statistical Center (NSCISC), 

Arango-Lasprilla et al. found that prevalence of MDD significantly decreased from year 

1 post-SCI (11.9%) to year 5 post-SCI (9.7%). Arango-Lasprilla et al. (2011) further 

reported that characteristics associated with higher prevalence of depression included 

age (35-55 years old), gender (female), employment at the time of injury, lower physical 

functioning (assessed by the American Spinal Injury Association impairment scale; 

ASIA), and dependence on an indwelling catheter for bladder management (requiring 

more caregiver assistance). The study by Arango-Lasprilla et al. (2011) highlights risk 

factors associated with the development of depression and likewise implicates the first 

year following injury as an especially important time for intervention as individuals 

appear most vulnerable at this time. 

Bonanno and colleagues (2012) followed 233 patients with newly acquired SCI 

recruited from multiple spinal centers across the first two years after injury to examine 
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symptom trajectories related to depression and resilience. Depression was measured 

using the Hospital Anxiety and Depression Scale (HADS). Growth mixed model (GMM) 

analyses revealed four trajectories; stable non-depressed (low initial depression scores 

with no significant change), depression improvement (gradual reduction of depression 

scores over time), chronic high depression (high initial depression scores with no 

significant change), and delayed depression (low initial depression scores with a 

significant increase in depression). The researchers then compared appraisal and 

coping as potential covariates of these trajectories since both have been implicated in 

SCI outcomes. Appraisal was measured using the Appraisal of Life Events Scale 

(Ferguson, Matthews, & Cox, 1999) and coping was assessed using two measures:  the 

Spinal Cord Lesion-Related Coping Strategies Questionnaire (Elfström, Rydén, Kreuter, 

Persson, & Sullivan, 2002) and the Coping Operations Preference Enquiry (COPE; 

Carver, Scheier, & Weintraub, 1998). The stable non-depressed group demonstrated 

more resilience; these individuals reported fewer quality of life problems, less reliance 

on others, and were more likely to perceive their injury as a challenge than individuals 

characterized by alternative depression trajectories. In contrast to the resilient group, 

the chronic high depression group reported more coping through reliance on others and 

less coping through acceptance of injury. Bonanno et al. (2012) noted that in 

comparison to the chronic group, the delayed group was less likely to engage in 

challenge appraisal (as compared to threat) and reported higher social reliance coping 

than the chronic group. This suggests that the delayed depression trajectory may be 

associated with the most maladaptive outcomes and it is therefore important to monitor 

symptoms of depression throughout the rehabilitation period.  In sum, research has 
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identified specific risk factors for development of depression following SCI and 

implicated the first year following injury as an especially important time for intervention 

(Arango-Lasprilla et al., 2011). Findings further suggest that an individuals’ appraisal of 

their condition, general acceptance (Bonanno et al., 2012) and pain-related acceptance 

(Rodero et al., 2012) may be especially important to outcome following SCI.  

In addition to the incidence and trajectory of depression following SCI, research 

has focused on the mediating role of depression in subjective report of pain following an 

SCI. The relationship between depression and pain following injury is significant given 

that the symptoms of depression and level of pain tend to be higher when they co-occur 

(Campbell, Clauw & Keefe, 2003). This suggests that the experience of one condition 

may negatively impact the course and treatment of the other. Ullrich and colleagues 

(2013) completed a longitudinal study examining the changes in pain and depression in 

a sample of 286 veterans with SCI over a 3 year period. Ullrich et al., (2013) used 

measures from a Veterans Affairs administrative database to complete their analyses. 

These measures included the Center for Epidemiological Studies Depression Scale 

(CES-D; Radloff, 1997) and the Numerical Rating Scale (NRS; Jensen, Turner, Romano, 

& Fisher, 1999) to assess pain intensity. Ullrich et al. (2013) found that participants 

reporting both pain and depression at one year post-SCI reported the highest levels of 

depression compared to participants who reported only pain or depression. The 

comorbid pain-depression group also demonstrated a slower and more modest 

improvement in depression over time and continued higher pain ratings.  

Participants with comorbid pain and depression also reported the highest 

healthcare utilization (assessed by an administrative healthcare database; Ulrich et al., 
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2013). Specifically, individuals with either pain-depression or pain alone had a greater 

number of inpatient hospitalizations across the follow-up period. Those with either pain-

depression or depression alone reported more outpatient visits and more psychological 

services. Overall, Ulrich et al., (2013) concluded that participants with comorbid pain 

and depression had the most severe and persistent symptoms over the course of the 

study, requiring greater healthcare utilization. This study provides evidence for both the 

personal and public costs stemming from psychological and physical outcomes 

following SCI and how these can interact to negatively impact recovery. It is worth 

noting, however, that generalizability of this study is limited as it was conducted with 

veterans, who tend to be older, and who were further out from the time of their injury.  

 In a study on pain acceptance and psychosocial outcomes, Kratz, Hirsh, Ehde, 

and Jensen (2013) provided evidence for the unique role of pain acceptance (assessed 

by the CPAQ) in adjustment following SCI and other neurologic conditions associated 

with chronic pain. In this study, depressive symptoms were assessed using the PHQ-9, 

pain interference was assessed using the Patient Reported Outcomes Measurement 

Information System (PROMIS; Amtmann et al., 2010), and quality of life was assessed 

using a single item “Taking everything in your life to account, please rate your overall 

quality of life…”. Out of the total sample of 508 participants, 164 had SCI. Similar to 

previous studies on depression, the researchers found that years-since-diagnosis was a 

significant predictor in depressive symptoms, with the greater number of years 

associated with fewer symptoms. For all diagnostic groups, pain intensity was a 

significant predictor of greater pain interference, more depressive symptoms, and 

poorer quality of life. Notably, acceptance of pain (i.e., activity engagement in the 
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presence of pain) was identified as a better predictor than pain intensity in predicting 

pain interference, depression, and quality of life. These findings suggest that when 

chronic pain is accepted as part of life and not viewed as a barrier to quality of life, 

individuals may experience less pain, less depression, and greater life participation 

(Kratz et al., 2013). The recurring evidence for the role of acceptance in adjustment to 

injury is notable as it is often conceptualized as antithetical to perceptions of injustice 

(e.g., Rodero et al., 2012; Scott et al., 2013).  Although not addressed in the study by 

Kratz et al. (2013) perceived injustice may function as a cognitive barrier to acceptance 

of injury and improvement following SCI. 

Disability 

 Given the extent of functional disability that occurs after an SCI  as well as the 

lifelong course of resulting physical limitations, it is important to consider how the 

aforementioned variables (i.e., pain and depression) may be associated with functional 

disability in SCI.  As the following section demonstrates, functional disability is not a 

distinct outcome of spinal cord injury; rather, it represents an interaction of physical 

disability and psychological outcomes. 

Krause and colleagues (2007) conducted a study exploring the relationship 

between depression, ambulatory status (a functional/disability indicator), and pain 

interference (i.e., the extent to which pain interferes with daily tasks) in a sample of 

1,570 participants with SCI drawn from a larger longitudinal study. Depression was 

measured using the Older Adult Health and Mood Questionnaire (OAHMQ; Kemp & 

Adams, 1995), ambulatory status was measured using the Life Situation Questionnaire 

(Krewe & Krause, 1991), and pain interference was measured using the Brief Pain 
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Inventory (BPI; Cleeland & Ryan, 1994). Krause et al. (2007) predicted that individuals 

who were able to ambulate would report fewer symptoms of depression. Individuals with 

more limited ambulatory ability did in fact report higher levels of pain interference and 

depression. The findings indicated a particularly strong positive relationship between 

interference due to pain and symptoms of depression. The relationship between 

ambulatory status and depression was mediated by pain interference – i.e., inability to 

ambulate was associated with greater pain interference; subsequently pain interference 

was associated with greater symptoms of depression. However, as with the study by 

Ullrich et al. (2013) the study by Krause et al. excluded individuals with recent SCI onset 

and most participants had been enrolled in a larger longitudinal study spanning a 30 

year period. Furthermore, the researchers did not include a measure of pain intensity, 

which may have provided more depth to the understanding of the relationship between 

pain and depression. 

Ullrich and colleagues (2007) completed a survey study examining the 

relationships between pain, psychological distress (i.e., sadness and nervousness), 

pain interference, catastrophizing, and functional disability in a sample of 237 

individuals with SCI. Pain was assessed by a single item asking participants to rate their 

average pain on a 10-point scale, psychological distress was assessed by the SF-36, 

pain interference was assessed by the BPI, and catastrophizing was assessed by the 

Catastrophizing subscale of the Coping Strategies Questionnaire (Rosentiel & Keefe, 

1983). Functional disability was assessed using the Community Integration 

Questionnaire (CIQ; Willer, Rosenthal, Kreutzer, Gordon, & Rempel, 1993), which 

gauges ability to complete functions in several domains of daily living. Ullrich et al. 
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(2007) took into account possible medical variables that may covary with functional 

ability and found that psychosocial factors were superior in predicting functional 

disability. Pain intensity and psychological distress together accounted for 47% of the 

variance in pain interference (i.e., the degree of interference in daily life activities due to 

pain).  Further, psychological distress was also a significant predictor of social 

integration. Ullrich et al. (2007) noted that the results are supported by previous 

research indicating that psychological distress was negatively correlated with self-care 

tasks and mobility (Ullrich, Jensen, Loeser, & Cardenas, 2007).  

 Disability status has likewise been implicated in self-reported quality of life and 

leisure time physical activity in individuals with SCI. Sweet, Ginis, and Tomasone (2013) 

followed 395 participants drawn from a larger SCI study over the course of 18 months. 

Results indicated that both depression (measured using the PHQ-9) and functional 

disability (assessed using the Motor Functional Independence Measure; FIM; Dijkers & 

Yavuzers, 1999) mediated the relationship between initial leisure time activities at 

baseline and quality of life at the 18 month follow-up. Leisure time activities were 

measured using the Physical Activity Recall Assessment for People with Spinal Cord 

Injury (PARA-SCI; Martin Ginnis, Latimer, Craven, & Hicks, 2005) and quality of life was 

measured using the Satisfaction with Life Scale (SWLS; Diener, Emmons, Larsen, & 

Griffin, 1985). The finding suggest that participation in leisure time activities at baseline 

was associated with  less depression and disability at the 6 month follow-up; 

subsequently, lower depression and disability were associated with greater quality of life 

at 18 months. Although the longitudinal nature of this study provided insight into the role 

of depression and functional disability in later-reported quality of life, it did not account 
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for length of time since injury or the possibility that leisure time physical activity may 

also occur in the context of inpatient rehabilitation.  

In sum, the aforementioned studies demonstrate the central role of pain, 

depression, and disability as outcomes following SCI, as well as their individual and 

interrelated contribution to overall SCI adjustment and recovery. However, research 

examining psychosocial factors contributing to positive versus negative outcomes 

following SCI continues to be quite limited. Additionally, existing studies on pain, 

disability, and depression in SCI are characterized by a number of methodological 

limitations. Specifically existing studies are quite varied in that they assess participants 

at different points in time following injury, may restricted samples (e.g., veterans), and 

are inconsistent in their consideration of participants’ previous rehabilitation experience. 

Finally, due to the lack of validated assessment instruments, no study to date has 

addressed the impact of injustice perception on central SCI outcomes. Further research 

is warranted in order to obtain a clearer picture of perceived injustice in SCI, both with 

regard to physical symptoms and emotional health.  

The Role of Anger 

The literature reviewed above suggests that perceived injustice can have a 

significant impact on psychological and physical outcomes among individuals who have 

sustained traumatic musculoskeletal injury. A distinguishing feature of injustice research 

is the relevance of the construct of anger to adjustment and outcome following injury 

(Sullivan et al., 2008). A recent review of anger in chronic pain (Trost, Vangronsveld, 

Linton, Quartana, & Sullivan, 2012) suggests that perceived injustice and anger are 

intrinsically related constructs, particularly as both share the characteristic sense of 
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being wronged accompanied by an external attribution of blame (Neumann, 2000; 

Sullivan et al., 2008; DeGood & Kieman, 1996)  

Across multiple health conditions, anger has been associated with greater pain 

intensity, greater disability, poorer health behaviors, lower social support and 

maladaptive coping (for review see Iyer, Rom Korin, Higginbotham, & Davidson, 2010; 

Fitzgerald, Haythornethwaite, Suchday, & Ewart, 2003).  Anger has also been 

implicated in adjustment and pain-related outcomes following spinal cord injury and 

similar chronic pain populations (Greenwood, Thurston, Rumble, Waters, & Keefe, 

2003). Greenwood and colleagues (2003) suggest that anger can affect outcomes 

through several mechanisms, including maladaptive pain behaviors (e.g., avoidance of 

activity), disruption of relationships within networks of personal and medical support, 

and interference with pain management treatment. The relationship between anger and 

pain in an SCI population is supported by a study conducted by Conant (1998). Among 

103 individuals with SCI at least one year post-injury, those who reported higher levels 

of anger (measured by the State-Trait Anger Expression Inventory-II; STAEI-II; 

Spielberger, 1988 likewise reported higher levels of pain (measured by the West Haven-

Yale Multidimensional Pain Inventory; WHYMPI; Kerns, Turk, & Rudy, 1985) regardless 

of other psychological processes (e.g., perceptions of control, guilt).  

 As noted earlier, injustice research in the context of musculoskeletal injury is still 

in its infancy. To date, a single study by Scott, Trost, Bernier, and Sullivan (2013) has 

examined the relationship of between anger, perceived injustice, and musculoskeletal 

outcomes. In a sample of 173 individuals with chronic pain (e.g., low back pain and 

fibromyalgia), perceived injustice was measured using the IEQ, anger was measured 
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using the STAEI-II, and pain intensity was measured using a numerical rating scale. 

Results indicated that state anger, anger inhibition, and perceived injustice were all 

associated with pain intensity. Perceived injustice was also found to be negatively 

correlated with state anger and anger inhibition. Centrally, results indicated that anger 

mediated the relationship between perceived injustice and pain intensity. This indicates 

that perceived injustice leads to anger, and this increased anger can then lead to higher 

pain intensity. Further, anger was found to mediate between factors comprising 

perceived injustice (blame/unfairness; severity of loss) and depressive symptomatology. 

The authors conclude that anger may amplify or even drive the effects of perceived 

injustice on pain and depression through such mechanisms as higher muscle tension 

and other maladaptive behavioral expressions.  

Given the early nature of injustice research, the theoretical association of anger 

and injustice perception, and recent evidence for the potential mediating role of anger, 

the current study warrants exploration of anger as a potential mediator of the effects of 

perceived injustice on outcome variables important to rehabilitation following spinal cord 

injury. 

The Current Study: Perceived Injustice in SCI 

While not everyone with SCI experiences significant hardship in adjustment after 

injury, a significant portion experiences substantial psychological distress and physical 

hardship (Arango-Lasprilla et al., 2011). Perceived injustice has been demonstrated to 

play a significant role in each of the three central outcomes empirically associated with 

SCI (i.e., depression, pain, and disability), albeit with samples suffering from chronic 

musculoskeletal conditions not associated with SCI (Gerritsma, Klabbers, &Van Den 
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Akker, 2012; Sullivan, Adams, Martel, Scott, & Wideman, 2011). Furthermore, research 

findings targeting the constructs of blame (Richards, Elliott, Shewchuk, & Fine, 1997; 

Buckelew, Baumstark, Frank, & Hewett, 1990; Hanson, Buckelew, Hewett, & O’Neal, 

1993), forgiveness (Webb, Toussaint, Kalpakjian, & Tate, 2010), and acceptance (Kratz, 

Hirsh, Ehde, & Jensen, 2013; Bonanno et al., 2012) in SCI indirectly point to the role of 

injustice perception in this population. Injustice perceptions may be especially salient to 

individuals suffering from SCI as such individuals are likely to identify with multiple 

elements characteristic of the injustice experience (e.g., irreparable motor and sensory 

loss, external attribution of blame, and feelings of unfairness; Sullivan et al., 2008).   

The current study is the first to examine injustice perceptions in a sample of 

individuals who have experienced a spinal cord injury. The project assessed the 

variables of interest at two time points during the study. Perceived injustice, depression, 

pain, perceived disability, and anger were assessed at initial admittance to an inpatient 

rehabilitation hospital. At three months following discharge, perceived injustice, 

depression, pain, perceived disability, and anger were again assessed. The current 

project examined the following: 

1. The trajectory in self-reported injustice perception (as measured by the IEQ) in a 

sample of SCI patients at admission to an inpatient multidisciplinary rehabilitation 

unit (baseline) to three months following discharge. 

2. The unique predictive contribution of injustice perception on pain, depression, 

and perceived disability outcomes in a sample of SCI patients at admission to an 

inpatient multidisciplinary rehabilitation unit and at three months following 
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discharge, controlling for demographic and biomedical variables (i.e., age, 

gender, level of injury, and complete or incomplete injury).  

3. The mediating role of anger in the relationship between perceived injustice and 

each of the outcome variables (i.e., pain, depression, and functional disability) at 

admission to an inpatient multidisciplinary rehabilitation unit and at three months 

following discharge. 
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Method 

Site of Study 

The current investigation is part of a larger study at Baylor Institute for 

Rehabilitation (BIR) at Dallas, Texas. BIR is 92-bed inpatient rehabilitation facility 

designed to offer specialized programs for traumatic brain injury and spinal cord injury. 

Patients receive interdisciplinary care while at BIR, which can include physical therapy, 

occupational therapy, and speech therapy, as well as services from rehabilitation nurses, 

neuropsychologists, social workers, and other specialized clinicians.  

Data Collection Procedure 

Baseline data collection occurred at BIR at the beginning of the rehabilitation 

program (within the first week of admittance) and at 3 months post-rehabilitation. 

Participants completed all measures at both time points with the exception of the 

measure assessing anger; only state anger was assessed at the three month follow-up. 

Participants completed the measures in a private setting. Depending on participant 

preference and physical limitations (e.g., cervical-level injury, limb spasticity), a 

research assistant read the questionnaires out loud to the participant or provided 

physical assistance in completion of questionnaires. Upon discharge, participants were 

given several options to complete the follow-up measures (i.e., phone or online 

completion). At the three-month follow-up participants were contacted by each method 

in their order of preference until the questionnaires were completed, until the participant 

expressed desire to withdraw from the study, or until there were ten failed attempts to 

contact the participant (e.g., no response, phone disconnected). If the participant asked 

to be contacted through e-mail for their follow up they were sent a link to Qualtrics and 
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asked to complete the questionnaire online. If the participant asked to be contacted by 

telephone, a script including the questionnaires was read to the participant by a 

research assistant. Appropriate institutional approval was granted through the Baylor 

Health Systems Institutional Review Board (IRB) and through the University of North 

Texas (UNT) IRB.  

Participants 

 Participants were approached by research assistants to inquire about study 

participation; participation occurred on a voluntary basis and participants were not 

compensated for their participation. Individuals younger than 18 years old were 

ineligible for participation. Additional exclusion criteria included individuals who were 

considered to be medically unstable by hospital staff, had severe cognitive impairment, 

pre-morbid mental illness or were prisoners. Written consent was obtained prior to 

participation; participants unable to provide written consent due to physical limitations 

(e.g., cervical-level injury, limb spasticity) provided their verbal consent and a BIR 

patient representative signed the consent form on behalf of the participant.  

Measures 

The Injustice Experience Questionnaire (IEQ; Sullivan et al., 2008) was used to 

assess the degree to which individuals with SCI perceived their injury circumstances 

and post-injury life as being characterized by injustice. The measure consists of 12-

items that ask respondents to indicate the degree to which they experienced each of 12 

different thoughts and feelings described in the item content on a 5-point scale with the 

endpoints 0 (not at all) and 4 (all the time; e.g., “I feel as if I have been robbed of 

something very precious”. Higher scores on the IEQ indicate greater perceptions of 
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injustice with respect to SCI. Research has demonstrated the reliability and validity of 

the IEQ in adults with a number of chronic and traumatic injury-related conditions 

(Sullivan et al., 2008).  

The Patient Health Questionnaire - 8 (PHQ-8; Kroenke, Spitzer, & Williams, 2001) 

was used to assess current level of depressive symptoms. The PHQ-8 is a widely used 

self-administered version of the Primary Care Evaluation of Mental Disorders (PRIME-

MD) diagnostic instrument for common mental disorders presenting in medical 

populations. The PHQ-8 comprises the depression module, which scores eight of the 

DSM-IV Depression criteria occurring over a two-week period as 0 (not at all) to 3 

(nearly every day). For example, participants were asked to respond to items such as, 

“Feeling down, depressed, or hopeless.” The total score from the eight items were 

summed to produce a severity index for the individual’s current level of depressive 

symptoms, with higher scores indicating greater severity of depressive symptoms (i.e., 

mild, moderate, moderately severe, and severe depression). Research has supported 

the reliability and validity of the PHQ-8 (Kroenke & Spitzer, 2002).  

The Present Pain Intensity subscale of the McGill Pain Questionnaire – Short 

Form (SF-MPQ; Melzack, 1987) was used to assess the affective dimension of pain. 

The SF-MPQ is a widely used measure of pain in both clinical and experimental 

research. It yields two quantitative pain scores that were used to assess participants’ 

level of pain. The Present Pain Intensity (PPI) of the SF-MPQ comprises the summed 

rankings of six adjectives that describe sensory and affective dimensions of pain. The 

adjectives are ranked on a six-point scale from 0 (none) to 5 (excruciating). In adult 

patients, the SF-MPQ demonstrates high reliability, validity, and sensitivity to change 
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across a variety of pain and illness categories (Burckhardt & Jones, 2003). A numerical 

rating score of pain (NRS) on a scale from 0 to 10 was also used to assess pain 

intensity with higher scores indicating greater pain severity.  

The State-Trait Anger Expression Inventory—II (STAXI-II; Spielberger, 1988) 

was used to assess participants’ experience of anger. Participants were asked to rate 

their agreement with 57 statements related to anger on a 4-point Likert scale ranging 

from 1 (not at all) to 4 (very much so). Higher scores indicate greater state and trait 

anger. The STAXI-II comprises the following four subscales: State Anger, Trait Anger, 

Anger Inhibition, and Anger Expression. The State Anger subscale consists of 15 

statements (e.g., “I am furious”) that assess intensity of current feelings of anger. The 

Trait Anger subscale consists of 10 statements (e.g., “I am quick tempered”) that assess 

an individuals’ predisposition to become angry. The Anger Inhibition subscale is 

comprised of eight statements (e.g., “I try to simmer down”) that assess the frequency 

with which participants attempt to suppress feelings of anger. The Anger Expression 

subscale consists of eight statements (e.g., “I do things like slam doors”) that assess the 

frequency with which anger is outwardly expressed. The STAXI—II subscales have 

been shown to be valid and reliable for use with medical and chronic pain patients 

(Burns, Johnson, Mahoney, Devine, & Pawl, 1996; Carson et al., 2005).  

The Pain Disability Index (PDI; Pollard, 1984) was used to assess perceptions of 

disability. The PDI is a 7-item self-report instrument that assesses the degree to which 

chronic pain interferes with various daily activities (Tait, Chibnall, & Krause, 1990; Tait, 

Pollard, Margolis, Duckro, & Krause, 1987). The questionnaire was modified to assess 

the degree to which individuals think (or, at Baseline, expect) aspects of their life may 

file:///C:/Users/zina/Downloads/IRBmod_desc.docx%23_ENREF_3
file:///C:/Users/zina/Downloads/IRBmod_desc.docx%23_ENREF_1
file:///C:/Users/zina/Downloads/IRBmod_desc.docx%23_ENREF_2
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be disrupted by injury. Individuals were asked to rate the degree they expect disability 

will interfere with 7 life domains on a 10-point scale where 0 = no disability and 10 = 

worst disability. Higher scores indicate higher appraisals/expectations of disability 

interference. The PDI has been shown to be valid and reliable for use with medical and 

chronic pain patients (Sullivan et al., 2008; Tait, Chibnall, & Krause, 1990).  

Demographic and injury related variables relevant to the current study were 

obtained through medical chart reviews and basic interviews. This information included 

the following potential covariates used in analyses: (1) participant age, (2) participant 

gender, (3) level of spinal injury, and (4) presence of complete or incomplete injury. 

Power Analysis 

 Based on previous literature (Scott & Sullivan, 2012; Rodero et al., 2012), we 

anticipated a large effect size for our results. An a priori power analysis was conducted 

to determine the sample size (36) required to achieve power of .80 in a design with an 

estimated large effect size and utilizing one independent variable and several covariates 

(G*Power; Faul & Erdfelder, 1992).  Forty-eight participants were recruited to ensure a 

sufficient sample size. Post-hoc power analyses revealed power ranging from .10 to .96. 

Data Preparation 

Data screening was completed prior to analyses. Screening included double-

checking data entry, addressing missing data, identifying outliers, and assessing 

normality of data distribution through assessment of skew and kurtosis. Several 

participants did not complete all measures at baseline and three month follow-up (likely 

due to time constraints in their daily therapy schedules); participant data was not 

included when the participant did not complete any items of a measure. There were a 
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few missing item responses on the Injustice Experience Questionnaire that appeared to 

be missed or omitted; missing data were replaced with the series mean.  Data were 

examined to determine normalcy; scores on the baseline IEQ were positively skewed, 

such that a large proportion of participants reported low levels of perceived. As such, 

data were transformed by calculating the square root of individual scores, resulting in a 

more normalized distribution. Similarly, scores on the STAXI Trait, Expression, and 

Inhibition were positively skewed, with data transformed by calculating the natural log of 

individual scores utilized to address the skew. In regards to the three month follow-up 

data, the IEQ at follow-up was also positively skewed and data were transformed using 

the natural log for a more normalized distribution. Both the baseline and follow-up 

STAXI State were positively skewed; however data transformation contributed to 

greater skew and therefore the original data were used in analyses. Although 

transformed data are utilized in our analyses, we also report raw scores (see Tables 3 

and 4).  

Data Analysis 

After exploring and cleaning data, a series of univariate and multivariate analyses 

were conducted to examine the study questions. Univariate analyses (e.g., mean, 

standard deviation, and range) were conducted on demographic and injury-related data 

in addition to the research variables (e.g., perceived injustice, depression, perceived 

disability, anger, and pain). Bivariate correlation analyses were then performed to 

explore the relationship between perceived injustice and the other variables of interest 

(i.e., depression, perceived disability, anger and pain) at both study time points.  One-

way Analyses of Variance (ANOVA) were utilized to explore differences in baseline 



41 
 

perceived injustice based on demographic (i.e., gender) and chart variables (i.e., level 

of injury and completeness of injury). A repeated measures ANOVA was conducted to 

evaluate whether or not there was a significant change in reported injury-related 

perceived injustice from admission to a rehabilitation unit over a period of three months. 

Separate hierarchical multiple regression analyses were used to assess the unique 

predictive contribution of injustice perception to variance in pain, depression, anger, and 

perceived disability outcomes baseline. Following procedures in Baseline analyses, 

separate hierarchical multiple regression analyses were used to assess the unique 

predictive contribution of injustice perception to pain, depression, and perceived 

disability outcomes at three months following discharge. Finally, a series of meditational 

analyses using the Baron and Kenny approach (1986) were utilized to explore the 

potential mediating role of anger at the two study time points. All four anger variables 

were assessed in the relationship between perceived injustice and our outcome 

variables (i.e., depression, pain, and perceived disability) at baseline and the potential 

mediating role of state anger in the relationship between perceived injustice and 

outcome variables was assessed at 3 – month follow-up. 
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Results 

Baseline Sample Demographics 

Demographic and medical characteristics of the baseline sample are presented 

in Table 1. Participants who completed baseline measures included 48 inpatients 

enrolled in the inpatient treatment program at BIR (14 females and 34 males) with time 

since injury ranging from nine days to 26.63 years (M = 1.16 years, SD = 3.93 years).  

The ethnic composition of the sample varied (26 White, 8 African American, 6 Hispanic 

or Latino, 3 Asian, 3 multiracial, 1 American Indian or Alaskan Native, and 1 Pacific 

Islander) with an age range of 20-79 (M = 46.56, SD = 15.88). Regarding injury 

characteristics, participants differed in etiology of injury with vehicular accidents 

accounting for the majority of injuries (N = 17); gunshot wounds (N = 6) and falls (N = 6) 

were the second most common cause of injury, and the remaining participants reported 

injuries related to others accidents, degenerative orthopedic processes, or secondary to 

another health condition (e.g., metastatic cancer with lesions developing on the spinal 

cord). Participants also varied in type of injury (39 traumatic and 9 non-traumatic), level 

of injury (29 cervical level, 17 thoracic level, and 2 lumbar level), and injury severity (13 

complete injuries, 31 incomplete injuries, 4 unobtainable). 

Follow-Up Sample Demographics 

Table 2 provides a summary of follow-up participant demographic and injury-

related data. Participants who completed three month follow-up measures included 17 

individuals (5 females and 12 males) from the baseline sample who had been 

discharged for approximately three months and were living in the community. The ethnic 

composition of the follow-up sample varied (11 White, 3 African American, 2 Hispanic or 
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Latino, and participant identifying with more than 1 ethnicity) with an age range of 26-69 

(M = 51.76, SD = 12.13). Regarding injury characteristics, the remaining participants 

differed in etiology of injury, with vehicular accidents accounting for the majority of 

injuries (N = 6). Of the follow-up sample, 14 participants had experienced traumatic 

injury and 3 non-traumatic injury; 9 participants had cervical-level injury and 8 had 

thoracic-level injury; 6 had complete injury and 9 had incomplete injury (2 unobtainable).  

Sample Descriptives 

Baseline Descriptives 

Table 3 provides a summary of baseline outcome variables of interest included 

perceived injustice, depression, perceived disability, anger (state, trait, inhibition, 

expression), and pain. The average reported level of perceived injustice (IEQ) for our 

sample was 15.39 (SD = 11.72), with a range from 1 to 42. These results are 

comparable to levels reported by a chronic pain population (Sullivan et al., 2008). 

Depression (PHQ-8) had an average of 4.44 (SD = 3.72), with a range from 0 to 13, 

suggesting that on average the sample endorsed symptoms of depression between the 

non-clinically significant and mild ranges (Kroenke, Spitzer, & Williams, 2001). Four 

participants did not complete any of the Perceived Disability Index items; the average 

perceived disability of the remaining forty-four participants was 23.30 (SD = 14.04), with 

a range from 0 to 59. Forty-four participants completed the STAXI-II State Anger 

Subscale, which had an average of 19.43 (SD = 9.05), with a range from 15 to 46. The 

STAXI-II Trait Anger Subscale had forty-three respondents and an average of 15.58 

(SD = 6.77), with a range from 10 to 38. The STAXI-II Anger Inhibition Subscale had 

forty-three respondents and an average of 13.79 (SD = 4.50), with a range from 8 to 28. 
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The STAXI-II Anger Expression Subscale had forty-three respondents and an average 

of 14.05 (SD = 5.11), with a range of 8 to 28. On average, participants rated their 

numeric pain rating on a 0 to 10 scale as 3.93 (SD = 2.61), with a range from 0 to 9. 

Participants’ descriptive reports of pain indicated that the sample tended to describe 

their pain to be “mild” to “discomforting” (M = 1.50, SD = 0.88) with descriptions of pain 

ranging from “no pain” to “distressing pain” with “discomforting” as the most common 

description of pain (N = 24).  

Three Month Follow-Up Descriptives 

Table 4 provides a summary of variables at 3 month follow-up. The same 

baseline variables were assessed at the three month follow-up with the exception of 

anger; only the STAXI-II State Anger Subscale was assessed at the three month follow-

up. Fifteen participants completed the IEQ at follow-up; their average reported level of 

Perceived Injustice was 17.20 (SD = 12.84), with a range from 4 to 42, indicating the 

sample experienced injustice in an average range when compared to scores from a 

chronic pain population (Sullivan et al., 2008). Sixteen participants completed the PHQ-

8; average level of depression was 4.75 (SD = 4.12), with a range from 0 to 15, 

suggesting that on average the sample endorsed mild symptoms of depression. 

Fourteen participants completed the PDI; average level of perceived disability was 

30.71 (SD = 13.54), with a range from 8 to 60, indicating that on average participants 

described their level of disability to be a “3” on a 0-10 scale with “0” representing no 

disability. Fifteen participants completed the STAXI-II State Anger Subscale, which had 

an average of 19.00 (SD = 8.67), with a range from 15 to 42. This indicates a minimal 

level of state anger. Fifteen participants provided responses related to their experience 
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of pain. On average, participants rated their numerical pain rating on a 0 to 10 scale as 

3.40 (SD = 2.03), with a range from 0 to 6. Descriptive reports of pain (i.e., present pain 

intensity) indicated that participants tended to describe pain to be “discomforting” (M = 

1.67, SD = 0.98) with descriptions of pain ranging from “no pain” to “distressing pain”, 

with “discomforting” as the most common description of pain (N = 6).  

Correlates of Perceived Injustice 

Table 5 provides a summary of bivariate correlation analyses performed to 

explore the relationship between perceived injustice and the other variables of interest 

(i.e., depression, perceived disability, anger and pain) at both study time points. 

Baseline perceived injustice was significantly associated with several baseline variables 

including; depression (r = .39, p = .006), perceived disability (r = .33, p = .029), state 

anger (r = .54, p < .001), trait anger (r = .48, p = .001), anger expression (r = .36, p = 

.019), and anger inhibition (r = -.35, p = .021). There was no significant correlation 

between perceived injustice and numerical pain rating (r = .22, p = .122) or perceived 

injustice and present pain intensity (r = .20, p = .849). Baseline perceived injustice was 

also found to be significantly associated with state anger at the three month follow-up (r 

= .56, p = .029).  

Perceived injustice at three month follow-up was found to be significantly 

associated with the following variables of interest at three month follow-up: depression 

(r = .65, p = .009), state anger (r = .59, p = .027), and present pain intensity (r = .66, p = 

.01).  It was not significantly related to perceived disability (r = .14, p = .629) or 

numerical pain rating (r = .46, p = .097). Perceived injustice at three month follow-up 
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was found to also be significantly associated with depression reported at baseline (r = 

.65, p =.009). 

There were additional noteworthy correlations among the study variables. 

Baseline depression was significantly correlated to several baseline variables including; 

perceived disability (r = .48, p = .001), state anger (r = .34, p = .025), anger expression 

(r = .33, p = .032), anger inhibition (r = .40, p = .009), and present pain intensity (r = .33, 

p = .031). Baseline depression was also significantly correlated with the following 

variables at follow-up: depression (r = .52, p = .04), state anger (r = .55, p = .033), and 

numerical pain rating (r = .66, p = .007). Depression at three month follow-up was 

significantly associated with numerical pain rating at three month follow-up (r = .72, p = 

.004). 

Baseline perceived disability was significantly associated with baseline anger 

inhibition (r = .34, p = .026) and numerical pain rating at three month follow-up (r = .53, 

p = .05). Baseline numerical pain rating was significantly correlated with baseline 

present pain intensity (r = .75, p < .001) as well as three month follow-up depression (r = 

.60, p = .019) and numerical pain rating(r = .74, p = .003). Numerical pain rating at three 

month follow-up was significantly associated with present pain intensity at follow-up (r = 

.61, p = .015). 

Baseline state anger was significantly correlated with the following baseline 

variables: trait anger (r = .47, p = .001), anger inhibition (r = .57, p < .001), numerical 

pain rating (r = .31, p = .043), and present pain intensity (r = .35, p = .022). Baseline 

state anger was also significantly related to state anger at follow-up (r = .97, p < .001). 

Baseline trait anger was significantly correlated with baseline variables including; anger 
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expression (r = .76, p < .001), anger inhibition (r = .46, p = .002), and numerical pain 

rating (r = .39, p = .011). It was also significantly associated with state anger at three 

month follow-up (r = .85, p < .001). Baseline anger expression and anger inhibition were 

significantly correlated with state anger at three month follow-up (r = .65, p =.011 and r 

= .60, p = .024, respectively).   

Bivariate correlation analyses were performed to examine the relationship 

between time since injury at study enrollment and perceived injustice at both study time 

points. There was no significant correlation between time since injury and baseline 

perceived injustice (r = .10, p = .504) or perceived injustice at 3-month follow-up (r = -

.43, p = .109). 

Between-Group Comparisons 

One-way Analyses of Variance (ANOVA) were utilized to explore differences in 

baseline perceived injustice based on demographic (i.e., gender) and chart variables 

(i.e., level of injury and completeness of injury).  The first one-way ANOVA explored 

differences in perceived injustice based on participant gender. Homogeneity of variance 

assumptions were assessed and no violations were found (Levene’s statistic = .054, p 

= .817). Results suggest that perceived injustice did not significantly vary based on 

gender (F (1, 46) = .005, p = .946). The degree of perceived injustice reported by 

women (M = 3.60, SD = 1.52) was similar to perceived injustice reported by men (M = 

3.64, SD = 1.53).  

A one-way ANOVA was then utilized to explore differences in perceived injustice 

based on participant level of injury (i.e., cervical, thoracic, or lumbar). Homogeneity of 

variance assumptions were checked and no violations were found (Levene’s statistic = 
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2.82, p = .070). Results indicated that perceived injustice did not significantly vary based 

on level of injury (F (2, 45) = .497, p = .612). The degree of perceived injustice reported 

by those with cervical level injuries (M = 3.57, SD = 1.64) was similar to perceived 

injustice reported by individuals with thoracic level injuries (M = 3.59, SD = 1.34) and 

individuals with lumbar level injuries (M = 4.68, SD = .45).  

The last one-way ANOVA explored differences in perceived injustice based on 

injury severity (i.e., complete versus incomplete injury). Homogeneity of variance 

assumptions were checked and no violations were found (Levene’s statistic = .106, p 

= .746). Results indicated that perceived injustice did not significantly vary based on 

injury severity (F (1, 42) = 1.215, p = .277). The degree of perceived injustice reported 

by those with incomplete injuries (M = 3.29, SD = 1.45) was similar to perceived 

injustice reported by individuals with complete injuries (M = 3.82, SD = 1.40). 

Trajectory of Perceived Injustice from Baseline to Three Month Follow-Up 

 A repeated measures ANOVA was conducted with available data from 14 

participants assessed at both study time points to evaluate potential change in reported 

injury-related perceived injustice from admission to a rehabilitation unit over a period of 

three months. Injury severity and level of injury were entered as covariates. Results 

indicated that there was not a significant effect of time on IEQ scores when not 

controlling for covariates (F (1, 11) = .14, p = .712).Likewise, there was no significant 

effect of time on IEQ scores when controlling for injury severity (F (1, 11) = 1.37, p = 

.266) or level of injury (F (1, 11) = .09, p = .765). The degree of perceived injustice 

reported by participants at baseline (M = 13.60, SD = 11.03) did not significantly differ 
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from levels of perceived injustice reported at 3-month follow-up (M = 17.20, SD = 

12.84). 

Predictive Contribution of Perceived Injustice at Baseline 

 Separate hierarchical multiple regression analyses were used to assess the 

unique predictive contribution of injustice perception to variance in pain, depression, 

and perceived disability outcomes at baseline. Table 6 provides a summary of the 

hierarchical multiple regression analyses at baseline. For analyses pertaining to each 

outcome variable, biomedical variables including injury level and presence of 

complete/incomplete injury were simultaneously entered into the first block of the 

models as covariates.  Due to issues associated with statistical power, and the lack of 

significant correlations between demographic variables (age, gender) and our variables 

of interest, these variables were eliminated from our analyses to maximize power. 

For the first analysis participants’ IEQ scores (perceived injustice) were entered 

into the second block of the model as the predictor, with numerical pain rating entered 

as the criterion. The total variance explained by the model as a whole was 9% (adj. R2=-

.01, F (3, 36) = 1.15, p = .344).  When added to the second block, IEQ score accounted 

for 4% of the variance in numerical pain rating (R2 change = .04). Perceived injustice 

was thus not a significant predictor of pain (β = .20, t = 1.27, p = .211; see Table 6a).   

For the second analysis participants’ IEQ scores (perceived injustice) were 

entered into the second block of the model as the predictor, with present pain intensity 

scores entered as the criterion. The total variance explained by the model as a whole 

was 8% (adj. R2=-.01, F (3, 36) = .98, p = .415). When added to the second block, IEQ 

score accounted for 1% of the variance in present pain intensity (R2 change = .01). 
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Perceived injustice was thus not a significant predictor of pain (β = .11, t = .67, p = .505; 

see Table 6b).   

The third hierarchical regression examined the predictive contribution of 

perceived injustice to depression; IEQ scores were entered into the second block of the 

model as the predictor, with PHQ-8 scores (depression) entered as the criterion. The 

total variance explained by the model as a whole was 17% (adj. R2=.11, F (3, 40) = 

2.81, p = .051).  When added to the second block, IEQ score accounted for 11% of the 

variance in depression (R2 change = .11). Perceived injustice (β = .35, t = 2.34, p = 

.024) significantly contributed to participants’ baseline levels of depression. See Table 

6c. 

The final hierarchical regression examined the predictive contribution of 

perceived injustice to disability as perceived by the patient; IEQ scores were entered 

into the second block of the model as the predictor, with PDI scores entered as the 

criterion. The total variance explained by the model as a whole was 13% (adj. 

R2=.06, F (3, 36) = 1.85, p = .155).  When added to the second block, IEQ score 

accounted for 6% of the variance in perceived disability (R2 change = .06). Perceived 

injustice was thus not a significant predictor of perceived disability (β = .26, t = 1.62, p = 

.114) at baseline.  See Table 6d. 

Predictive Contribution of Perceived Injustice at Three Months 

 Following procedures in Baseline analyses, separate hierarchical multiple 

regression analyses were used to assess the unique predictive contribution of injustice 

perception to pain, depression, state anger, and perceived disability outcomes at three 
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months following discharge. Table 7 provides a summary of the hierarchical multiple 

regression analyses at 3-month follow-up.  

For the first analysis participants’ 3- month follow-up IEQ scores (perceived 

injustice) were entered into the second block of the model as the predictor, with 3- 

month follow-up numerical pain rating entered as the criterion. The total variance 

explained by the model as a whole was 34% (adj. R2=.13, F (3, 9) = 1.57, p = .264).  

When added to the second block, IEQ score accounted for 18% of the variance in 

numeric pain rating (R2 change = .18). Perceived injustice was thus not a significant 

predictor of pain intensity at 3 – months (β = .43, t = 1.57, p = .152; see Table 7a).   

The second hierarchical regression examined the predictive contribution of 

participants’ 3- month follow-up IEQ scores (perceived injustice) to present pain 

intensity; 3- month follow-up IEQ scores were entered into the second block of the 

model as the predictor, with 3- month follow-up present pain intensity entered as the 

criterion. The total variance explained by the model as a whole was 76% (adj. 

R2=.68, F (3, 9) = 9.42, p = .004).  When added to the second block, IEQ score 

accounted for 40% of the variance in present pain intensity (R2 change = .40). 

Perceived injustice (β = .64, t = 3.86, p = .004) was a significant predictor of descriptive 

pain.  See Table 7b. 

The third hierarchical regression examined the predictive contribution of 

perceived injustice to depression; 3- month follow-up IEQ scores were entered into the 

second block of the model as the predictor, with 3- month follow-up PHQ-8 scores 

(depression)  entered as the criterion. The total variance explained by the model as a 

whole was 50% (adj. R2=.35, F (3, 10) = 3.37, p = .063).  When added to the second 
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block, IEQ score accounted for 45% of the variance in depression (R2 change = .45). 

Perceived injustice was a significant predictor of depression (β = .67, t = 3.00, p = .013; 

see Table 7c).   

The final hierarchical regression examined the predictive contribution of 

perceived injustice to perceived disability; 3- month follow-up IEQ scores were entered 

into the second block of the model as the predictor, with 3- month PDI scores entered 

as the criterion.  The total variance explained by the model as a whole was 5% (adj. 

R2=-.27, F (3, 9) = .14, p = .932).  When added to the second block, IEQ score 

accounted for 3% of the variance in perceived disability (R2 change = .03). Perceived 

injustice was thus not a significant predictor of perceived disability (β = .52, t = .61, p = 

.613; see Table 7d).   

Mediating Relationships 

A series of meditational analyses using the Baron and Kenny approach (1986) 

were utilized to explore the potential mediating role of anger in the relationship between 

perceived injustice and our outcome variables (i.e., depression, pain, and perceived 

disability). Previous research suggests that anger may mediate the role between 

perceived injustice and pain intensity (Scott et al., 2013). Anger was not found to 

significantly mediate the relationship between perceived injustice and any of our 

outcome variables in the current study. Since the current study is exploratory in nature, 

meditational analyses were utilized to explore the mediating role of each variable (i.e., 

depression, anger, pain, and perceived disability) between perceived injustice and other 

outcome variables at both time points.  
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Of the analyses conducted only the relationship between baseline perceived 

injustice, depression, and anger inhibition approached significance. Specifically, results 

suggested a trend indicating that baseline perceived injustice may influence baseline 

depression through its relationship with anger inhibition. In Step 1 of the mediation 

model, the regression of depression (PHQ) on perceived injustice (IEQ), ignoring the 

mediator, was significant (β = .39, t = 2.88, p = .006). Step 2 showed that the regression 

of the PHQ scores on the mediator, STAXI-Anger Inhibition, was also significant (β 

= .40, t = 2.76, p = .009). Step 3 of the mediation process showed that the regression of 

the PHQ scores on the mediator (STAXI-Anger Inhibition) approached significance, 

controlling for the IEQ scores (β = .30, t = 2.01, p = .051). Perceived injustice was found 

to no longer be a significant predictor of depression (β = .28, t = 1.86, p = .071; see 

Table 8). 

Additional Analyses 

Since the current study was exploratory in nature, additional separate 

hierarchical multiple regression analyses were used to assess the unique predictive 

contribution of injustice perception to variance in anger inhibition, anger expression, 

state anger and trait anger at baseline. The unique predictive contribution of injustice 

perception to variance in state anger was also assessed at 3-month follow-up. For 

analyses pertaining to each outcome variable, biomedical variables including injury level 

and presence of complete/incomplete injury were simultaneously entered into the first 

block of the models as covariates.  Table 10 provides a summary of the hierarchical 

multiple regression analyses of IEQ and anger variables at baseline and at 3-month 

follow-up. 
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The first hierarchical regression examined the predictive contribution of perceived 

injustice to state anger at baseline; IEQ scores were entered into the second block of 

the model as the predictor, with STAXI-State Anger scores entered as the criterion. The 

total variance explained by the model as a whole was 26% (adj. R2=.20, F (3, 36) = 

4.15, p = .013).  When added to the second block, IEQ score accounted for 25% of the 

variance in state anger (R2 change = .25). Perceived injustice was a significant predictor 

of state anger (β = .51, t = 3.46, p = .001; see Table 9a).  

The second hierarchical regression examined the predictive contribution of 

perceived injustice to trait anger at baseline; IEQ scores were entered into the second 

block of the model as the predictor, with STAXI-Trait Anger scores entered as the 

criterion. The total variance explained by the model as a whole was 26% (adj. 

R2=.19, F (3, 36) = 4.02, p = .015). When added to the second block, IEQ score 

accounted for 26% of the variance in trait anger (R2 change = .26). Perceived injustice 

was a significant predictor of trait anger (β = .52, t = 3.46, p = .001; see Table 9b).  

The third hierarchical regression examined the predictive contribution of 

perceived injustice to anger expression at baseline; IEQ scores were entered into the 

second block of the model as the predictor, with STAXI-Anger Expression scores 

entered as the criterion. The total variance explained by the model as a whole was 19% 

(adj. R2=.13, F (3, 35) = 2.80, p = .054).  When added to the second block, IEQ score 

accounted for 12% of the variance in anger expression (R2 change = .12). Perceived 

injustice was a significant predictor of anger expression (β = .35, t = 2.25, p = .031; see 

Table 9c).  
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The fourth hierarchical regression examined the predictive contribution of 

perceived injustice to anger inhibition at baseline; IEQ scores were entered into the 

second block of the model as the predictor, with STAXI-Anger Inhibition scores entered 

as the criterion. The total variance explained by the model as a whole was 13% (adj. 

R2=.06, F (3, 35) = 1.77, p = .171).  When added to the second block, IEQ score 

accounted for 13% of the variance in anger inhibition (R2 change = .13). Perceived 

injustice was a significant predictor of anger inhibition (β = .37, t = 2.25, p = .031; see 

Table 9d).  

The final hierarchical regression examined the predictive contribution of 

perceived injustice to state anger at 3- month follow-up; 3- month follow-up IEQ scores 

were entered into the second block of the model as the predictor, with 3- month STAXI-

State Anger scores entered as the criterion.   The total variance explained by the model 

as a whole was 52% (adj. R2 = .38, F (3, 9) = 3.22, p = .075).  When added to the 

second block, IEQ score accounted for 30% of the variance in state anger (R2 change = 

.3). Perceived injustice was a significant predictor of state anger at 3- month follow-up 

(β = .55, t = 2.35, p = .043; see Table 9e).   
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Discussion 

 The current study is the first to explore the relationship between injury-related 

injustice perceptions and outcomes following SCI. The results have important clinical 

and research implications for future work with individuals who have experienced SCI. 

Though exploratory in nature, the study had three primary aims: (1) to characterize the 

presence and trajectory of injury-related injustice perception in a sample of spinal cord-

injured patients, both upon admission to a rehabilitation unit and at three months 

following discharge; (2) to explore the relationship with and unique contribution of injury-

related injustice perceptions to variables associated with outcomes following SCI (i.e., 

depression, pain, disability) both at baseline and three months, and (3) to examine the 

potential mediating role of anger in the association between injustice perceptions and 

outcomes of interest. We measured injury-related injustice perceptions, level of 

depression, anger, perceived disability, and pain in a sample of 48 individuals 

completing a rehabilitation program at an inpatient rehabilitation hospital in Dallas, 

Texas. Seventeen individuals from the original baseline sample of 48 completed 

measures at three months following discharge from the inpatient rehabilitation program. 

In terms of biomedical characteristics of the sample, we were especially interested in 

the level of injury (29 cervical, 17 thoracic, and 2 lumbar) and completeness of injury (13 

complete, 31 incomplete) as these injury characteristics have implications on injury 

severity and resulting disability. 

Trajectory of Perceived Injustice 

The trajectory of perceived injustice was important to explore as previous 

research in a whiplash-injured population found that perceived injustice is predictive of 
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problematic recovery trajectories (Sullivan et al., 2011). In the current study, level of 

perceived injustice did not significantly vary from admission to an inpatient 

multidisciplinary rehabilitation unit to three months following discharge. This finding may 

be reflective of the limited sample size of 14 available for trajectory-related analyses. 

The majority of the baseline sample had not reached the 3- month follow-up time point; 

therefore, the finding that perceived injustice was relatively consistent across time may 

be considered preliminary in nature. 

Correlations between Study Variables 

 Perceived injustice was found to be significantly positively associated with 

depression and anger variables (baseline: state anger, trait anger, and anger 

expression; follow-up: state anger) at both time points. It was significantly negatively 

associated with anger inhibition. Thus, higher endorsement of perceived injustice was 

associated with higher levels of outcome variables generally associated with poorer 

treatment outcomes (Scott, Trost, Bernier, & Sullivan, 2013). The finding that perceived 

injustice is positively associated with poor psychological outcomes in an inpatient 

rehabilitation population is consistent with previous research demonstrating positive 

associations between perceived injustice and depression, pain intensity, and perceived 

disability (Scott, Trost, Bernier, & Sullivan, 2013). Since this relationship is correlational 

rather than causal, it may be interpreted in many ways. With regard to depression, 

individuals that experience injury-related injustice perceptions may develop depression 

in response to inability to cope with the cognitive aspects of injustice including blame, 

irreparability of loss, and unfairness. Conversely, individuals with depression may be 

more likely to make negative cognitive attributions related to their injury and therefore 
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develop a greater sense of perceived injustice.  Similarly, perceived injustice may foster 

an emotional reaction of anger in response to the cognitive experience of irreparable 

loss, blame for injury, and unfairness characteristic of injustice. It might also be that 

individuals experience anger secondary to another reason (i.e., temperament, disability) 

and are more likely to justify this anger using the tenets of injustice. Additionally, those 

with higher levels of perceived injustice may be less likely to internalize or inhibit 

expression of their anger and more likely to express anger through nonverbal and 

verbal behaviors. This expression of anger may have a negative impact in treatment 

settings. Previous research examining the effects of anger in treatment settings found 

that anger may limit patient involvement in treatment efforts through placement of 

responsibility for treatment success and failures on treatment providers (Eccleston, 

Williams, & Rogers, 1997; Trost, Vangronsveld, Linton, Quartana, & Sullivan, 2012).  

Anger may also have a deleterious effect on the therapeutic alliance, leading to more 

hostile interactions with treatment providers and other social supports (Frijda, 1986; 

Trost, Vangronsveld, Linton, Quartana, & Sullivan, 2012). 

Perceived injustice was found to be significantly correlated to expectations of 

disability at baseline, but not at the three month follow-up. The positive finding is in line 

with previous research findings in a sample of chronic pain patients (Scott, Trost, 

Bernier, & Sullivan, 2013; Rodero et al., 2012).   In the case of expectations of disability 

at baseline, it could be that those with perceived injustice have a tendency to ruminate 

on the irreparable loss, in this case loss of physical ability and therefore report higher 

levels of perceived disability. Conversely, individuals with greater expectations of 

disability may attempt to find reasons for their physical disability and in doing so develop 
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feelings of blame, unfairness, and loss. The finding that perceived injustice was not 

significantly related to perceived disability at three month follow-up may suggest a 

physical and psychological adjustment process; individuals having completed the 

rehabilitation program may have greater knowledge of their disability and may have 

increased ability to differentiate between objective functional disability and subjective 

feelings of disability.     

Baseline measures of pain (both numerical pain rating and present pain intensity) 

were not found to be significantly associated with baseline perceived injustice; however, 

at three month follow-up present pain intensity was positively associated with perceived 

injustice indicating that those with greater perceived injustice reported greater pain 

intensity. This is consistent with previous research examining the trajectory of pain 

following SCI. Ullrich and colleagues (2013) found that in a sample of 286 individuals 

with SCI 20% reported elevated pain at one year following utilization of SCI specialty 

care. Increased pain occurring in later stages following SCI may result from conditions 

such as osteoporosis that eventually develop in SCI (Goldstein, 2000), but in the current 

study may also reflect greater participation in activities outside of the rehabilitation 

setting that may aggravate pain and reduced access to pain medications.  

As this study is exploratory in nature, the relationships between outcome 

variables were also examined. Severity of depressive symptoms at baseline was 

positively related to baseline present pain intensity and numerical pain rating at follow-

up. The finding that numerical pain rating at baseline was significantly associated with 

depression has been found in other pain groups such as individuals with whiplash injury 

or musculoskeletal conditions (Scott & Sullivan, 2012; Sullivan, Davidson, Garfinkel, 
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Siriapaipant, & Scott, 2009). Previous research has proposed that this relationship may 

be described best by a diathesis-stress model in which the experience of pain and 

related feelings of loss may lead to stress that in turn leads to the development and 

maintenance of depressive symptoms (Scott & Sullivan, 2012). 

Consistent with previous research (Greenwood et al., 2003; Arango-Lasprilla et 

al., 2011), baseline depression was found to be significantly positively correlated with 

other baseline variables including perceived disability and anger (i.e., state, expression, 

and inhibition). Baseline depression was also significantly positively related to 

depression and anger (i.e., state) at follow-up. As with the correlates of perceived 

injustice, there are several ways in which these relationships may be interpreted as we 

cannot determine directionality.  Severity of depressive symptoms may be influenced by 

feelings of loss related to functional disability; or it may be that as level of depressive 

symptoms increase, individuals are more likely to hold negative and possibly inaccurate 

interpretations of their physical ability and therefore endorse greater feelings of disability. 

Similarly, after SCI individuals may experience anger related to their injury (e.g., how 

the injury was acquired or physical/medical consequences of injury) and if they do not 

have sufficient coping strategies or support, they may be at greater risk for the 

development of depression. Conversely, individuals who experience depression 

including feelings of loss and negative attributions about self, others, and the world may 

be more likely to develop feelings of anger related to their injury.  

Baseline expectation of disability was significantly positively correlated with 

baseline anger inhibition and numerical pain rating at three month follow-up. Those who 

endorse greater perceived disability may develop internalized anger in response to their 
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functional limitations or it may be that those individuals who are more likely to internalize 

anger engage in behaviors such as avoidance that increase perceptions of disability. In 

terms of the relationship between perceived disability and numerical pain rating at 

follow-up, individuals who experience increased disability at baseline may experience 

more pain at baseline due to inactivity and deconditioning characteristic of disability.  

Baseline state anger was significantly positively correlated with numerical pain 

rating and present pain intensity. Baseline trait anger was also significantly positively 

correlated with numerical pain rating. These findings may suggest that individuals 

develop a sense of anger in response to their experience of pain. Conversely, those 

who report anger are more likely to endorse higher levels of pain. It is possible that 

individuals with anger related to their injury are less accepting of pain; this denial of pain 

has been found to be associated with poor outcomes (Rodero et al., 2012). Additionally, 

those with anger may be more hypervigilant to their experience of pain (Trost, 

Vangronsveld, Linton, Quartana, & Sullivan, 2012; Eccleston & Crombez, 1999). 

Group Comparisons in Perceived Injustice 

After exploring associations between variables, differences in perceived injustice 

were explored based on demographic (i.e., gender and age) and injury characteristics 

(i.e., injury severity and level of injury). Level of perceived injustice was not found to be 

significantly different between groups indicating that individuals with SCI experience 

similar levels of perceived injustice regardless of gender, age, level of injury, and injury 

severity. The finding that perceived injustice did not significantly vary based on injury 

characteristics may reflect the psychological experience of SCI in general. For example, 

although complete injuries occurring at higher levels are considered a more severe 
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injury, a lower level incomplete injury is still associated with significant disability in 

relation to the individuals functioning prior to injury (Tewarie, Hurtado, 

Bartels,Grotenhuis, Oudega, 2010) . Therefore, participants might experience a similar 

sense of loss and irreparability characteristic of injustice in comparison to previous 

functioning. 

Unique Contribution of Perceived Injustice 

Baseline injury-related perceived injustice was found to be a significant 

contributor to several outcome variables at baseline including, depression, state anger, 

trait anger, anger expression, and anger inhibition. As described previously, the 

relationship and contribution of perceived injustice to depressive symptoms has 

previously been found in a sample of individuals with chronic musculoskeletal pain 

resulting from various conditions (Scott & Sullivan, 2012). The feelings and experience 

of loss after an SCI may lead to the development and maintenance of depressive 

symptoms. The relationship between SCI and depression found in the current study is 

important considering that individuals with SCI are at significantly greater risk of 

developing depression than the general population (Arango-Lasprilla et al., 2011). 

Furthermore, greater depression following SCI is associated with more frequent medical 

complications such as pressure sores and rehospitalization (Savic et al., 2000) that are 

considered largely preventable with appropriate health behaviors (Yarkony & 

Heinemann, 1995). Thus, this finding provides a potential focus of intervention (feelings 

of injustice) to reduce risk of developing or exacerbating symptoms of depression. 

Similarly, previous research has supported the finding regarding the contribution of 

perceived injustice to the experience of anger (Scott, Trost, Bernier, & Sullivan, 2013). 
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As with depression, this finding provides potential direction for interventions targeted at 

perceived injustice to address common negative psychological consequences of SCI. 

The contribution of perceived injustice to depression and anger was greater at three 

month follow-up strengthening the argument that it may be an especially important area 

for intervention as it may have lasting effects on outcome. 

Baseline perceived injustice did not significantly contribute to numerical pain 

rating at baseline or three month follow-up or to present pain intensity at baseline; 

however, perceived injustice at follow-up was a significant contributor to present pain 

intensity at follow-up. As previously mentioned, this is consistent with previous research 

indicating that the development of pain following SCI may be gradual in nature (Ullrich 

et al., 2013). The insignificant findings may also suggest that while perceived injustice 

may contribute to other psychological outcomes that have been associated with 

physical outcomes, it may be less of a direct predictor of physical outcomes. The 

contribution to present pain intensity at follow-up may also reflect the nature of the 

question. For example, numerical pain rating is rated on a 0-10 scale, which in itself 

does not have any emotional meaning; present pain intensity is rated using words that 

have increasingly stronger wording that tap the emotional experience of pain (i.e., no 

pain, discomforting, excruciating, etc.). Therefore, individuals who endorse perceived 

injustice may respond more to the emotional valence of present pain intensity than a 

numerical pain rating. 

Perceived injustice was not a direct predictor of perceived disability at either time 

point when controlling for injury characteristics (i.e., injury level and injury severity). As 

stated previously, this could reflect an adjustment and educational process that occurs 
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throughout the course of rehabilitation. Individuals may have better knowledge and 

objectivity when assessing functional disability, making it less vulnerable to the 

influence of perceived injustice.  

The Mediating Role of Anger Inhibition 

Though not significant, there was a trend indicating that the relationship between 

perceived injustice and depression was mediated by anger inhibition. This suggests that 

perceived injustice may lead to internalization or inhibition of anger expression, which 

may then lead to greater symptoms of depression. As discussed previously, this could 

reflect common factors between perceived injustice, anger, and depressive 

symptomatology (i.e., blame/unfairness and loss) and is supported by the previous 

research finding that anger inhibition mediated the relationship between perceived 

injustice and depression in a sample of individuals with musculoskeletal injury (Scott, 

Trost, Bernier, & Sullivan, 2013). 

Clinical Implications 

 Our findings have important implications for clinicians working with individuals 

with spinal cord injury. Specifically, we demonstrate that injury-related perceived 

injustice is significantly related to and contributes to significant psychological outcomes 

following spinal cord injury. High levels of endorsement of perceived injustice have been 

shown to interfere with improvement of depression in individuals who experience both 

depression and pain (Scott, Trost, Milioto, & Sullivan, 2014). This is especially 

significant as psychological outcomes (i.e., depression, anger, and perceived disability) 

have been found to be negatively associated with physical outcomes following spinal 

cord injury. For example, Martz and Livneh (2010) found depression was related to 
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severity of pressure sores in a spinal cord injured sample. Therefore we encourage 

clinicians working in rehabilitation settings or individuals with SCI to be aware of and 

possibly screen for injury-related injustice perceptions as it might be a potential target 

for therapy that could indirectly improve other outcomes. Sullivan, Yakobov, Scott, and 

Tait (2014)  suggest that current cognitive behavioral therapy interventions that target 

only pain-related constructs (i.e., pain catastrophizing and fear of pain) are ineffective at 

significantly reducing perceptions of injustice. One possible method for addressing 

perceived injustice is through Acceptance and Commitment Therapy (ACT) based 

techniques. Acceptance and Commitment Therapy is a cognitive based therapy that is 

gaining increased attention in the area of health psychology (Gundy, Woidneck, Pratt, 

Christian, & Twohig, 2011) as it focuses on altering internal experiences to promote 

quality of life (Kabat-Zinn, 2003). In contrast to traditional Cognitive Behavioral Therapy 

(CBT), ACT is an approach that encourages acceptances of private experiences such 

as chronic pain and internal distress rather than focus on reduction of symptoms 

(Wicksell, Alqvist, Bring, Melin, & Olsson, 2008). ACT contains an exposure component 

in which individuals are encouraged to experience previously avoided situations (i.e., 

thoughts, emotions, and physical sensations) that cannot be changed in order to 

promote engagement in meaningful and valued activities. Acceptance has been 

associated with less anxiety, depression, pain catastrophizing, perceived injustice and 

better global functioning in a sample of individuals with fibromyalgia (Rodero et al., 

2012), providing further support for the application of acceptance based therapies in the 

treatment of individuals with SCI. Other cognitive-based therapies may also be 

appropriate for individuals with SCI; however, the unique focus of acceptance of the 
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unchangeable may be especially powerful for individuals with SCI as it is 

conceptualized as a chronic, lifelong condition. 

Limitations 

 Although the current study provides insight to the relationship of perceived 

injustice and outcome variables associated with recovery following spinal cord injury 

there are several limitations. The small sample size at three month follow-up limits 

generalizability of results. There were several factors affecting sample size that might 

include participant fatigue or burden related to completing study questionnaires, loss of 

contact, and study timeline. The measures included in the current study represent a 

small portion of the larger study; while it was estimated that the survey would take forty 

minutes to complete, most participants required 1-2 hours to complete the survey with 

the researcher. This was due to several reasons including interference from nursing 

staff to complete procedures such as vitals and bladder/bowel program, participant 

difficulty maintaining concentration due to pain medications, and participants asking for 

researchers to return later due to significant discomfort or pain. The potential cognitive 

effects from interactions between medical conditions and pain medications may have 

also affected participants’ ability to understand survey items, which may have influenced 

their pattern of responding. The fatigue and burden experienced at baseline may have 

discouraged participation at three month follow-up. Although we requested several 

means of contact, several participants were not able to be contacted at follow-up due to 

relocation, inability to access internet, and disconnection of phone numbers. Lastly, the 

study timeline is somewhat limiting as of the baseline sample of 48, many participants 

had not reached the three month follow-up time point and some were still hospitalized. 
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The current follow-up analyses should be considered highly preliminary in nature; 

analysis of the outcome variables once a larger proportion of the sample reaches the 

three month follow-up time point would provide a more accurate reflection of the 

relationship between variables. Further analyses with a larger follow-up sample could 

also examine potential differences between participants who complete follow-up 

measures and those who drop out of the study. An additional consideration is the nature 

of data collection; most participants were read survey questions and provided their 

verbal responses. In having to interact with a research assistant and lack of anonymity 

in responses, participants may have felt uncomfortable disclosing responses and may 

have responded in ways which may have underreported their current symptoms of 

distress. 

 Due to convenience sampling, the results may not accurately reflect the 

experience of others with SCI. Individuals with lumbar level injuries are under-

represented in the current study (n = 2). Similarly, those with non-traumatic (n = 9) and 

complete injuries (n = 9) were also under-represented in the sample. Therefore the 

current findings may be biased towards the experience of individuals with traumatic, 

incomplete, or higher levels of injury.  

Self-selection bias is an additional consideration, as we are unsure how the 

decision to participate, or in some cases decline participation, influenced responses. For 

example, some potential participants may have declined participation as a result of pain 

or depression that decreased motivation to participate. Additionally, since participants 

were recruited from one site, their experiences specific to BIR may have biased their 
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responding on survey measures, thus limiting generalizability to individuals who either 

do not complete formal rehabilitation or complete rehabilitation at other hospitals. 

Future Research 

As noted above, a limitation of the current study is the use of convenience 

sampling. Future research may sample from multiple rehabilitation sites in different 

geographic regions and which utilize a variety of rehabilitation therapies. For example, 

individuals who do not have highly intensive therapy may not achieve the same physical 

ability or receive the same assistive devices that individuals do in intensive programs; 

they may experience poorer outcomes (i.e., depression, anger, perceived injustice, and 

disability) stemming from specifics of their rehabilitation process. Related to our 

sampling, future researchers may also wish to recruit a larger sample size with a more 

balanced distribution of injury levels. In this way, we may better ascertain relationships 

between varying spinal cord injuries and outcomes as well as potential relationships 

between injury type and feelings of injustice. 

Hesitancy to endorse negative emotional states that may be perceived as 

personal shortcomings may be especially prevalent in this study as most participants 

had to verbally endorse distress to research assistants; future research may address 

this by utilizing assistive technology that individuals may be able to utilize in order to 

complete measures independently (i.e., eye-tracking devices, speech recognition 

technology). 

Further investigation into the relationship between perceived injustice and 

outcome variables is warranted as this study represents the first time that perceived 

injustice was explored in sample of spinal cord injured individuals. Future research 
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incorporating clinical interventions such as that described above to target perceived 

injustice may provide important information on how to provide meaningful change in 

outcomes following SCI. The current research is a foundational step in providing 

direction to improve the quality of life for individuals who sustain a spinal cord injury as 

they will likely experience consequences of SCI for the course of their lifetime. In 

addition to the self-report measures used in the current study, future research including 

more objective indices of disability (e.g., Functional Independence Measurement 

System, medication use, and rehospitalization) would provide a more comprehensive 

conceptualization of the relationship between perceived injustice and outcome variables. 

Similarly, the use of qualitative methodology to further understand an individual’s 

personal experience of injustice related to SCI may shed additional light on the impact 

of this construct on recovery and mental health outcomes. 
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Table 1 – Baseline Sample Demographics 

Total Sample 
(N = 48) 

Age Mean 46.56 (SD = 15.88) years 
Median 48 years 
Range 20-79  

Gender Female 14 (29.2%) 
Male 34 (70.8%) 

Race White 26 (54.2%) 
Black 8 (16.7%) 
Hispanic 6 (12.5%) 
Asian 3 (6.3%) 
Multiple Ethnicities Identified 3 (6.3%) 
American Indian or Alaskan Native 1 
(2.1%) 
Native Hawaiian or Pacific Islander 1 
(2.1%) 

Marital Status Married 23 (47.9%) 

Widowed 2 (4.2%) 

Divorced 6 (12.5%) 

Never Married 17 (35.4%) 

Education Less than High School 6 (12.5%) 
High School 7 (14.6%) 
Some College 20 (41.6%) 
Bachelor’s 9 (18.8%) 
Master’s 4 (8.3%) 
Professional 1 (2.1%) 
Doctorate 1 (2.1%) 

Employment prior to 
Injury 

Employed for Wages 29 (60.4%) 

Self-employed 9 (18.8%) 
Unemployed 2 (4.2%) 
On Disability 2 (4.2%) 
Homemaker 1 (2.1%) 
Student 2 (4.2%) 
Retired 3 (6.3%) 

Age at injury Mean 45.33 (SD = 16.78) yrs 
Median 48 
Range 16 – 79  
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Injury Etiology MVA/MVC 17 (35.42%) 
Gunshot Wound 6 (12.5%) 
Falls 6 (12.5%) 
Household Accidents 7 (14.58%) 
Secondary to Medical Condition 12 
(25%) 

Injury Severity Complete 13 (27.1%) 
Incomplete 31(64.6%) 
Unobtainable 4 (8.3%) 

Level of injury Cervical 29 (60.4%) 
Thoracic 17 (35.4%) 

Lumbar 2 (4.2%) 

Time since injury Mean 1.16 (SD = 3.93) years 
Median 58.5 days 
Range 9 days to 26.63 years 

Etiology of injury Traumatic 39 (81.3%) 

Non-Traumatic 9 (18.8%) 
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Table 2 – Three Month Follow-Up Sample Demographics 

Total Sample 
(N = 17) 

Age Mean 51.76 (SD = 12.13) yrs 
Median 55 years 
Range 26-69  

Gender Female 5 (29.4%) 
Male 12 (70.6%) 

Race White 11 (64.7%) 
Black 3 (17.6%) 
Hispanic 2 (11.8%) 
Multiple Ethnicities Identified 1 (5.9%) 

Marital Status Married 8 (47.1%) 

Widowed 1 (5.9%) 

Divorced 3 (17.6%) 

Never Married 5 (29.4%) 

Education Less than High School 3 (17.7%) 
High School 1 (5.9%) 
Some College 8 (47%) 
Bachelor’s 4 (23.5%) 
Master’s 1 (5.9%) 

Employment prior to 
Injury 

Employed for Wages 11 (64.7%) 

Self-employed 3 (17.6%) 
Unemployed 1 (5.9%) 
Retired 2 (11.8%) 

Age at injury Mean 51.06 (SD = 12.60) yrs 
Median 54 
Range 24-68 

Injury Etiology MVA/MVC 6 (35.29%) 
Gunshot Wound/Assault 3 (17.74%) 
Falls 2 (11.76%) 
Household Accidents 1 (5.9%) 
Secondary to Medical Condition  5 
(29.41%) 

Injury Severity Complete 6 (35.3%) 
Incomplete 9(52.9%) 
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Unobtainable 2 (11.8%) 

Level of injury Cervical 9 (52.9%) 
Thoracic 8 (47.1%) 

Etiology of injury Traumatic 14 (82.4%) 

Non-Traumatic 3 (17.6%) 
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Table 3 – Baseline Descriptives 

Variable Mean (SD) Possible 
Range 

Actual 
Range 

Cronbach’s 
Alpha 

Perceived Injustice 
(IEQ) 

N = 48 

15.39 
(11.72) 

0-48 1-42 .91 

Depression (PHQ-8) 
N = 48 

4.44 (3.72) 0-24 0-13 .61 

Perceived Disability 
n = 44 

23.30 
(14.04) 

0-70 0-59 .81 

State-Trait Anger 
Expression  

State Anger 
n = 44 

19.43(9.05) 15-60 15-46 .95 

Trait Anger 
n = 43 

15.58(6.77) 10-40 10-38 .93 

Anger Inhibition 
n = 43 

13.79(4.50) 8-32 8-28 .79 

Anger Expression 
n = 43 

14.05(5.11) 8-32 8-28 .85 

Numeric Pain Rating 
n = 44 

3.93 (2.61) 0-10 0-9 - 

Present Pain Intensity 
n = 44 

1.50 (0.88) 0-5 0-3 - 
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Table 4 – Three Month Follow-Up Descriptives 

Variable Mean (SD) Possible 
Range 

Actual 
Range 

Cronbach’s 
Alpha 

Perceived Injustice 
(IEQ)  

n = 15 

17.20 
(12.84) 

0-48 4-42 .93 

Depression (PHQ-8) 
n = 15 

4.75 (4.12) 0-24 0-15 .74 

Perceived Disability 
n= 14 

30.71 
(13.54) 

0-70 8-60 .81 

State-Trait Anger 
Expression  

State Anger 
n= 15 

19.00(8.67) 15-60 15-42 .96 

Numerical Pain Rating 
n = 15 

3.40 (2.03) 0-10 0-6 - 

Present Pain Intensity 
n = 15 

1.67 (0.98) 0-5 0-3 - 
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Table 5 – Correlation Matrix 

Scale 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Baseline IEQ - 

2. Baseline PHQ .39** - 

3. Baseline PDI .33* .48** - 

4. Baseline STAXI-
State

.54** .34* .21 - 

5. Baseline STAXI-
Trait

.48** .12 .16 .47** - 

6. Baseline STAXI-
Expression

.36* .33* .11 .29 .76** - 

7. Baseline STAXI-
Inhibition

-.35* .40** .34* .57** .46** .26 - 

8. Baseline
Numeric Pain

.22 .23 .23 .31* .39* .27 .03 - 

9. Baseline PPI .20 .33* .27 .35* .16 .09 .84 .75** - 

10. Follow-up IEQ .28 .65** .22 .49 .41 .39 .30 .52 .32 - 

11. Follow-up PHQ .34 .52* .46 .40 .46 .09 .28 .60* .28 .65** - 

12. Follow-up PDI -.16 .14 .31 .07 .25 .22 -.10 .27 .30 .14 .10 - 

13. Follow-up
STAXI-State

.56* .55* .31 .97** .85** .65* .60* .38 .31 .59* .49 .09 - 

14. Follow-up
Numeric Pain

.42 .66** .53* .52 .36 .36 .31 .74** .52 .46 .72** .18 .49 - 

15. Follow-up PPI .05 .46 .20 .36 .40 .47 .39 .51 .07 .66** .49 .21 .41 .61* - 

Note. * Correlation significant at the .001 level, ** Correlation significant at the .05 level 



95 

Table 6a – Contribution of Perceived Injustice to Numerical Pain Rating at Baseline 

Dependent Variable: Numerical Pain Rating 
Independent Variable        R2      Adjusted R2          β             t__      
Step 1 .05 -.01 
Injury Severity -.07  -.41 
Level of Injury -.21 -1.29 

Step 2 .09  .01 
Perceived Injustice .21 1.27_ 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 

Table 6b – Contribution of Perceived Injustice to Present Pain Intensity at Baseline 

Dependent Variable: Present Pain Intensity 

Independent Variable        R2    Adjusted R2  β   t  
Step 1 .06 .01 
Injury Severity .11   .67 
Level of Injury -.22 -1.40 

Step 2 .08 -.01 
Perceived Injustice .11   .67 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 

Table 6c – Contribution of Perceived Injustice to Depression at Baseline 

Dependent Variable: Depression 

Independent Variable        R2      Adjusted R2  β   t_  
Step 1 .06  .02 
Injury Severity .07   .48 
Level of Injury -.23 -1.52 

Step 2 .17  .11 
Perceived Injustice .35 2.34* 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 
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Table 6d – Contribution of Perceived Injustice to Perceived Disability at Baseline 

Dependent Variable: Perceived Disability 

Independent Variable        R2    Adjusted R2  β   t_  
Step 1 .07  .02 
Injury Severity   .23 1.42  
Level of Injury -.13  -.82 

Step 2 .13 .06 
Perceived Injustice .26 1.62 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 
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Table 7a – Contribution of Perceived Injustice to Numeric Pain Rating at Follow-Up 

Dependent Variable: Numeric Pain Rating at 3-Month Follow-Up 

Independent Variable        R2      Adjusted R2          β             t_       
Step 1 .16  -.01 
Injury Severity -.32 -1.01  
Level of Injury -.13   -.51 

Step 2 .34 .13 
Perceived Injustice .43 1.57 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 

Table 7b – Contribution of Perceived Injustice to Present Pain Intensity at Follow-Up 

Dependent Variable: Present Pain Intensity at 3 Months 

Independent Variable        R2      Adjusted R2          β             t___      
Step 1 .36  .23 
Injury Severity - .65 -2.36  
Level of Injury   .21  .77 

Step 2 .76 .68 
Perceived Injustice .64 3.86** 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 

Table 7c – Contribution of Perceived Injustice to Depression at Follow-Up 

Dependent Variable: Depression at 3 Months 

Independent Variable        R2      Adjusted R2          β             t__      
Step 1 .06 -.12 
Injury Severity - .25    -.79  
Level of Injury   .15  .46 

Step 2 .50 .35 
Perceived Injustice .67 3.00* 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 



98 

Table 7d – Contribution of Perceived Injustice to Perceived Disability at Follow-up 

Dependent Variable: Perceived Disability at 3 Months 

Independent Variable        R2      Adjusted R2          β             t_       
Step 1 .02 -.18 
Injury Severity - .02   -.06 
Level of Injury  -.11 -.35 

Step 2 .05 -.27 
Perceived Injustice .52 .61 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 
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Table 8 – Mediating Role of Anger between Perceived Injustice and Depression 

Step 1 
Dependent Variable: Baseline PHQ 
Independent Variable        R2      Adjusted R2  β   t   Significance  

Total Model .15 .13 
Perceived Injustice  .39 2.88**  .006 

Step 2 
Dependent Variable: Baseline Anger Inhibition 
Independent Variable        R2      Adjusted R2      β   t   Significance  

Total Model .16 .14 
Depression .40 2.76**  .009 

Step 3 
Dependent Variable: Baseline PHQ 
Independent Variable        R2      Adjusted R2  β   t   Significance  

Total Model .22 .19 
Perceived Injustice .28 1.86 .071 
Anger Inhibition .30 2.01 .05 

Note. * indicates statistical significance at p < .05; ** statistical significance at p < .001. 
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Table 9a – Contribution of Perceived Injustice to State Anger at Baseline 

Dependent Variable: State Anger 

Independent Variable        R2      Adjusted R2          β             t__      

Step 1 .01 -.04 
Injury Severity  .49   .62 
Level of Injury -.05   -.33 

Step 2 .26 .20 
Perceived Injustice .51 3.46** 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 

Table 9b – Contribution of Perceived Injustice to Trait Anger at Baseline 

Dependent Variable: Trait Anger 

Independent Variable        R2      Adjusted R2          β             t___      
Step 1 .01 -.05 
Injury Severity   .04    .22 
Level of Injury   .00     .00 

Step 2 .26 .19 
Perceived Injustice .52 3.46** 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 

Table 9c – Contribution of Perceived Injustice to Anger Expression at Baseline 

Dependent Variable: Anger Expression 

Independent Variable        R2      Adjusted R2          β             t_       
Step 1 .08  .03 
Injury Severity .14    .87 
Level of Injury -.24 -1.51 

Step 2 .19 .13 
Perceived Injustice .35 2.25* 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 
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Table 9d – Contribution of Perceived Injustice to Anger Inhibition at Baseline 

Dependent Variable: Anger Inhibition 

Independent Variable        R2      Adjusted R2          β             t__      
Step 1 .01 - .05 
Injury Severity -.08 -.46  
Level of Injury -.02 -.10 

Step 2 .13 .06 
Perceived Injustice .37 2.25* 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 

Table 9e – Contribution of Perceived Injustice to State Anger at Follow-up 

Dependent Variable: State Anger at 3 Months 

Independent Variable        R2      Adjusted R2          β             t__      
Step 1 .22 .07 
Injury Severity   .31  1.02  
Level of Injury   .26 .85 

Step 2 .52  .38 
Perceived Injustice .55 2.35* 
Note: Control variables entered in Step 1, variables in step 2; * p < .05, ** p < .01 


