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Background and purpose: Perceived injustice has been defined as an appraisal regarding the 

severity and irreparability of loss associated with pain, blame and a sense of unfairness. Recent 

findings have identified perceived injustice as an important risk factor for pain-related outcomes. 

Studies suggest that perceived injustice is associated with opioid prescription in patients with 

pain conditions. However, the mechanisms by which perceived injustice is linked to opioid 

prescription are not well understood. The primary objective of this study was to examine the 

potential mediating roles of pain intensity, depressive symptoms and pain behavior in the asso-

ciation between perceived injustice and opioid prescription among patients with chronic pain.

Methods: This cross-sectional study used a sample of 344 patients with chronic pain being 

treated at a tertiary pain treatment center. Participants completed measures of perceived injus-

tice, pain intensity, depressive symptoms, pain behavior and opioid prescription. Bootstrapped 

multiple mediation analyses were used to examine the mediating role of patients’ pain intensity, 

depressive symptoms and pain behavior in the association between perceived injustice and 

opioid prescription.

Results: Consistent with previous research, we found a significant association between perceived 

injustice and opioid prescription. Interestingly, results revealed that pain behavior was the only 

variable that mediated the association between perceived injustice and opioid prescription.

Conclusion: This study was the first to examine the mechanisms by which perceived injustice 

is associated with opioid prescription in patients with chronic pain. We found that pain behavior, 

rather than pain intensity and depressive symptoms, mediated the association between perceived 

injustice and opioid prescription. Future research in this area should employ a longitudinal 

research design in order to arrive at clearer causal conclusions about the relationships between 

pain behavior, perceived injustice and opioid prescription.

Keywords: perceived injustice, pain intensity, depression, pain behavior, opioids, chronic 

pain, CHOIR

Introduction
The experience of chronic pain is a likely context within which individuals may experi-

ence perceived injustice. Perceived injustice has been defined as an appraisal regard-

ing the severity and irreparability of loss associated with pain, as well as thoughts of 

blame and unfairness. Themes of injustice are often reflected in patients’ statements 

such as “it all seems so unfair”, “nothing will ever be the same” and “I can’t believe 

this happened to me”.1 Accumulating evidence suggests that perceived injustice is a 
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risk factor for adverse pain-related outcomes. In fact, stud-

ies have shown that perceived injustice is associated with 

greater pain severity, depressive symptoms, post-traumatic 

stress symptoms, heightened pain behaviors, disability and 

lower probability of returning to work.2

Recent research has pointed to an association between 

perceptions of injustice and medication use. For example, 

in one study, perceptions of injustice were associated with 

increased likelihood of using pain medications in patients 

reporting musculoskeletal pain.3 In a study examining the 

association between perceived injustice and opioid prescrip-

tion following whiplash injury, findings revealed that high 

perceived injustice prospectively predicted opioid use at 

1-year follow-up.4 Little is currently known about the mecha-

nisms linking perceived injustice to opioid prescription.

One possibility is that perceived injustice might contrib-

ute to higher levels of pain, in turn, increasing the risk of opi-

oid prescription. In other words, pain reports of individuals 

who are high in perceived injustice might lead prescribers to 

consider that a prescription of a strong analgesic is indicated. 

It has also been suggested that perceptions of injustice might 

augment the emotional impact of negative events and lead to 

symptoms of depression.5,6 Accumulating evidence suggests 

that perceived injustice is associated with heightened levels 

of depressive symptoms among individuals with persistent 

musculoskeletal pain, injury-related pain and fibromyal-

gia.1,6–11 Studies have also shown that patients with depression 

are more likely to receive opioid prescriptions for chronic 

pain.12–14 Research that has been conducted to date suggests 

that depressive symptoms are associated with increased rates 

of psychological and physical symptoms and that pain arising 

from chronic health conditions is also rated as more severe 

in the presence of depressive symptoms.15,16 One intriguing 

possibility is that opioids may be prescribed to treat a poorly 

differentiated state of mental and physical pain in patients 

with high injustice perceptions and concurrent symptoms of 

depression. Because of these concerns, many investigators 

have turned their attention to psychological determinants of 

opioid prescription for chronic pain.

There are also indications that individuals who are high in 

perceived injustice have a propensity to use pain behavior to 

emphasize the magnitude of their suffering.17,18 Pain behavior 

refers to movement alterations or expressive displays, such 

as holding or rubbing affected areas of the body, activity 

avoidance, facial grimaces and vocalizations.19 The observa-

tion of heightened pain behavior might lead prescribers to 

infer high levels of pain and disability and, in turn, consider 

more aggressive medical pain management. Indeed, research 

has demonstrated that clinicians are more likely to prescribe 

opioids for chronic pain in patients who display more pain 

behavior.20 Given their association with perceived injustice 

and opioid prescription, it is possible that pain intensity, 

depressive symptoms and/or pain behavior may be pathways 

by which perceived injustice leads to opioid prescription for 

chronic pain.

The use of opioid therapy for chronic pain has increased 

dramatically in the past two decades. Despite the potential 

benefits, a significant percentage of chronic pain patients 

receiving opioid therapy will misuse their medication.12,21–25 

This presents a significant challenge to prescribers trying to 

manage chronic pain while mitigating the risk for adverse 

opioid-related outcomes (e.g., opioid misuse, opioid abuse, 

worsening pain, altered hormones and accidental drug 

overdose). The ability to identify patients at greater risk for 

opioid prescription may help reduce opioid prescriptions and 

mitigate risk for adverse outcomes. Therefore, the purpose of 

this study was to examine the potential roles of pain intensity, 

depressive symptoms and pain behavior as mediators of the 

association between perceived injustice and opioid prescrip-

tion. It was hypothesized that the association between per-

ceived injustice and opioid prescription would be mediated 

by pain intensity, depressive symptoms and pain behavior.

Methods
Participants
Data were collected from 344 patients who presented for 

initial medical evaluation at the Stanford Outpatient Pain 

Management Center between April and July 2015. The Pain 

Management Center at Stanford University Medical Center 

offers a comprehensive range of services for patients dealing 

with acute or chronic pain problems. An interdisciplinary 

team of specialists composed of anesthesiologists, neu-

rologists, surgeons, psychologists, physical and occupational 

therapists and nurse practitioners work together to address 

patients’ pain and design patient-tailored treatment plans. The 

study sample included all patients who completed measures 

of perceived injustice, pain intensity, depressive symptoms, 

pain behavior and opioid prescription.

Procedures
Data were collected using the Pain Collaborative Health 

Outcomes Information Registry (CHOIR)26 (http://snapl.

stanford.edu/choir). CHOIR is an open source platform for 

a health registry and learning health system. The Patient-

Reported Outcomes Measurement Information Systems 

(PROMIS) component of CHOIR is an electronic patient 
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survey, administered to all patients in the Stanford Pain 

Management Center. Approximately 40% of patients seen at 

the Stanford Pain Management Center successfully complete 

the CHOIR questionnaires. CHOIR collects longitudinal data 

using set measures at initial clinic visits, at fixed intervals 

thereafter and at follow-up treatments and has been used as a 

platform for prior pain research.27–29 In this study, all patients 

completed the questionnaires for their initial medical appoint-

ment at the Stanford Outpatient Pain Management Center.

Measures
Perceived injustice
Perceived injustice was measured with the Injustice Experi-

ence Questionnaire (IEQ).1 The IEQ asks respondents to rate 

how frequently they experience each of the 12 pain-related 

thoughts (e.g., “Nothing will ever make up for what I have 

gone through”). A total IEQ score is computed by summing 

the 12 items with higher scores reflecting higher levels of 

perceived injustice. The IEQ contains two correlated factors 

labeled “severity of loss/irreparability of loss” and “blame/

unfairness”. The IEQ has shown to have good internal con-

sistency and test–retest reliability. The coefficient alpha for 

the total IEQ in this study was 0.92, which is consistent with 

previous studies.1

Pain intensity
Current pain intensity was measured using a Numeric Rating 

Scale (NRS) that operates on a 0–10 scale with “0” being no 

pain and “10” being the worst pain imaginable.30 The NRS 

has been validated for specificity and use in chronic pain 

research.30,31

Depressive symptoms
Within CHOIR, PROMIS is delivered as a computer-based 

survey that uses a computerized adaptive testing (CAT) 

approach based on item response theory (IRT) to allow for 

item-level responses, greater precision achieved through 

lowered standard error and a smaller set of questions with 

reduced sensitivity to population variability.32,33 The PROMIS 

depression item bank examines the frequency at which a 

person experiences the cognitive, affective and behavioral 

aspects of depression (e.g., “I felt depressed” and “I felt like I 

had nothing to look forward to”). Items are rated on a 6-point 

scale from “never” to “always”, where a higher final score 

indicates more depressive symptoms. The recall period for the 

depression items was the past 7 days. PROMIS instruments 

are normed on the US population and are reported using 

t-scores with a mean of 50 and a standard deviation (SD) of 

10.34 The PROMIS depression item bank has demonstrated 

validity and consistency.35

Pain behavior
The PROMIS pain behavior item bank examines the fre-

quency at which an individual engages in both communica-

tive pain behavior (e.g., “When I was in pain I gasped”) and 

protective pain behavior (e.g., “I limped because of pain”). 

Items are rated on a 6-point scale from “never” to “always”, 

where a higher final score indicates more pain behavior. The 

recall period for the pain behavior items was the past 7 days. 

The PROMIS pain behavior item bank has demonstrated 

validity and consistency.36

Opioid prescription
Patients were asked to report all current opioid prescriptions, 

either electronically via CHOIR or verbally to medical staff. 

Opioid prescription was recorded as a binary variable with 

0 = no opioid prescription and 1 = any opioid prescription.

Patient characteristics
All patients were asked to provide information on their age, 

sex, education level, marital status and pain type (e.g., mus-

culoskeletal, disk, nerve).

Data analysis
Relationships among patient characteristics data and ques-

tionnaire data were analyzed using Pearson’s correlations, 

chi-square analyses and independent samples t-test analyses, 

depending on whether the variables were ordinal or numeri-

cal. Mean and SD values were computed on all sample char-

acteristics and questionnaire scores. t-Tests for independent 

samples were used to compare women and men, as well as 

individuals with and without an active opioid prescription 

on all study measures. These analyses were conducted using 

IBM SPSS Statistics version 21.0 (IBM Corporation, 2012).

A multiple mediation analysis was conducted to assess 

whether pain intensity, depressive symptoms or pain behav-

ior mediated the association between perceived injustice 

and opioid prescription. By conducting a multiple media-

tion analysis, we were able to test the overall mediation 

effect for all mediators included in the model (total indirect 

effect) and to test the effects of each mediator separately 

(specific indirect effects). These specific indirect effects are 

used to determine whether the independent variable (IV) 

exerts its effect on the dependent variable (DV) through 

the mediator, while controlling for all other mediators in 

the model.37
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The multiple mediation analysis was conducted using the 

SPSS macro (process) developed by Preacher and Hayes.37,38 

Bootstrapping is a nonparametric procedure that is increas-

ingly being used to test mediation (indirect) effects. It provides 

a way of circumventing power deficiencies of normal theory 

tests (e.g., Sobel) typically introduced by the non-normality 

in the sampling distribution.39–41 Bias-corrected (BC) 95% 

confidence intervals (CIs) were produced for each potential 

mediator and were used to test the significance of total and 

specific indirect (mediation) effects. Estimates of indirect 

effects were considered significant in the case zero was not 

included within the CIs.37,38 Bootstrap analyses were con-

ducted using patient sex and age as covariates. Study variables 

were standardized before performing the mediation analysis.

Ethical concerns
Study procedures, which involved exclusively retrospective 

review of clinical data, were approved by the institutional 

review board (IRB) at the Stanford University School of Med-

icine. All participants provided written informed consent.

Results
Sample demographic characteristics
Demographic characteristics for the 344 patients included in 

this study are described in Table 1. Most of the study sample 

was married (n = 184; 54%), with at least some college edu-

cation (n = 282; 82%), and composed of women (n = 230; 

67%). Mean age of the sample was 48  years and ranged 

from 18 to 85 years. Most patients in the sample reported 

nerve-related pain (49%), pain due to unknown causes (31%), 

musculoskeletal pain (23%) and disk-related pain (21%).

Relationships among study variables
Men and women did not differ in their perceived injustice 

scores (t(342) = 0.765, p = 0.456), pain intensity scores 

(t(342) = −0.022, p = 0.938), depressive symptom scores 

(t(342) = 0.485, p = 0.628) and pain behavior scores (t = −1.75, 

p = 0.08). Men and women also did not differ according to 

opioid prescription (c2 = 0.096, p = 0.792). Analyses revealed 

that individuals with active opioid prescriptions differed 

significantly on all study variables (Table 2).

Pearson’s product–moment correlations among the self-

report variables are presented in Table 3. Consistent with 

previous research, perceived injustice was significantly 

correlated with pain intensity, depressive symptoms and 

pain behavior.2 Results also revealed that pain intensity, 

depressive symptoms and pain behavior were significantly 

intercorrelated. Tests for multicollinearity indicated that a 

very low level of multicollinearity was present (pain intensity, 

tolerance = 0.717 and variance inflation factor (VIF) = 1.395; 

depressive symptoms, tolerance = 0.824 and VIF = 1.213; 

pain behavior, tolerance = 0.663 and VIF = 1.509).

Table 1 Sample demographic characteristics

Variables n (%)

Sex
Men 114 (33)
Women 230 (67)

Age, years
18–30 49 (14)
31–40 70 (20)
41–50 69 (20)
51–60 88 (26)
61–70 48 (14)
71–80+ 18 (5)

Marital status
Separated/divorced 21 (6)
Cohabitating 41 (12)
Widowed 83 (24)
Married 184 (54)
Never married 14 (12)

Education
No high school diploma 32 (9)
High school diploma or equivalent 30 (9)
Some college, no degree 76 (22)
Some university/associate’s degree 37 (11)
Bachelor’s degree 88 (25)
Graduate degree 81 (24)

Pain type
Nerve 169 (49)
Musculoskeletal 79 (23)
Disk 72 (21)
Unknown cause 107 (31)

Note: N = 344.

Table 2 Results of t-tests comparing perceived injustice, pain 
intensity, depressive symptoms and pain behavior on opioid 
prescription

Variables Active opioid prescription t-Test

No, M (SD) Yes, M (SD)

Perceived injustice 15.60 (11.40) 20.17 (10.51) −3.82**
Pain intensity 4.44 (2.78) 5.68 (2.37) −3.26**
Depressive symptoms 54.12 (9.9) 57.89 (9.5) −3.15**
Pain behavior 57.87 (6.05) 60.58 (4.34) −3.69**

Notes: Mean scores and standard deviation for the study variables according to 
opioid prescription are shown. t-test, independent samples t-test. **p < 0.001.
Abbreviations: M, mean; SD, standard deviation.

Table 3 Correlations among study variables

Variables 1 2 3

1. Perceived injustice
2. Pain intensity 0.333**
3. Depressive symptoms 0.656** 0.308**
4. Pain behavior 0.374** 0.522** 0.403**

Note: **p < 0.001.
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Potential mediating role of pain intensity, 
depressive symptoms and pain behavior 
in the association between perceived 
injustice and opioid prescription
The potential mediating role of pain intensity, depressive 

symptoms and pain behavior in the association between 

perceived injustice and opioid prescription was examined 

using a BC bootstrapped multiple mediation analysis (with 

N = 5,000 bootstrap re-samples). As shown in Table 4 and 

Figure 1, results of the multiple mediation analysis revealed 

that the direct effect of perceived injustice on opioid prescrip-

tion (path c1) was not significant, suggesting potential media-

tion. The total (i.e., overall) indirect effect of pain intensity, 

depressive symptoms and pain behavior on the association 

between perceived injustice and opioid prescription was 

significant as the BC bootstrapped 95% CI (95% BC CI) did 

not include zero. All mediation analyses controlled for age 

and sex as covariates.

Specific indirect effect (pain intensity)
Results of the multiple mediation analysis revealed a sig-

nificant effect of perceived injustice on pain intensity (path 

a1; p < 0.001). However, the direct effect of pain intensity 

on opioid prescription was nonsignificant (path b1; ns). 

Moreover, the indirect effect of pain intensity (path a1 × b1) 

was not significant, as the 95% BC CI contained zero. Taken 

together, these results suggest that pain intensity did not 

mediate the association between perceived injustice and 

opioid prescription.

Specific indirect effect (depressive symptoms)
Results of the multiple mediation analysis revealed a signifi-

cant effect of perceived injustice on depressive symptoms 

Table 4 Bootstrapped multiple mediation analysis testing the indirect effect of perceived injustice on opioid prescription through pain 
intensity, depressive symptoms and pain behavior

Variables Path coefficient Bootstrap SE t 95% BC CI

Path c 0.394 0.124 3.172*
Path c1 0.164 0.168 0.974
Path a1 0.332 0.051 6.497*
Path a2 0.656 0.041 15.986*
Path a3 0.379 0.050 7.573*
Path b1 0.169 0.153 1.110
Path b2 0.048 0.181 0.271
Path b3 0.499 0.239 2.092**
Specific indirect effects

a1 × b1 0.057 0.053 LL = −0.0436, UL = 0.1686
a2 × b2 0.031 0.129 LL = −0.2187, UL = 0.2932
a3 × b3 0.189 0.122 LL = 0.0122, UL = 0.4936

Total indirect effects
a1b1 × a2b2 × a3b3 0.276 0.148 LL = 0.0307, UL = 0.5767

Notes: Standardized path coefficients for the total and specific indirect effects are shown. Path c, total effect of perceived injustice on opioid prescription; path c1, direct 
effect of perceived injustice on opioid prescription; path a1, effect of perceived injustice on pain intensity; path a2, effect of perceived injustice on depressive symptoms; 
path a3, effect of perceived injustice on pain behavior; path b1, direct effect of pain intensity on opioid prescription; path b2, direct effect of depressive symptoms on opioid 
prescription; path b3, direct effect of pain behavior on opioid prescription; path a1 × b1, indirect effect of perceived injustice on opioid prescription through pain intensity; 
path a2 × b2, indirect effect of perceived injustice on opioid prescription through depressive symptoms; path a3 × b3, indirect effect of perceived injustice on opioid 
prescription through pain behavior; path a1b1 × a2b2 × a3b3, total indirect effect of perceived injustice on opioid prescription through pain intensity, depressive symptoms 
and pain behavior. Path coefficients are based on 5,000 bootstraps for the indirect effect. LL and UL CIs were used to determine statistical significance of indirect effects. All 
analyses controlled for age and sex.  *p < 0.001; **p < 0.05.
Abbreviations: BC, bias corrected; CI, confidence interval; LL, lower limit; SE, standard error; UL, upper limit.

Perceived injustice Opioid
prescriptionc

0.394**

Perceived injustice
(IV)

Opioid
prescription (DV)

Pain intensity
(MV)

Depressive
symptoms (MV)

c
1

a1

a2

b1

b2

0.332** 0.169

0.656** 0.048

0.164

Pain behavior
(MV)

a3 b30.379** 0.499*

Figure 1 The mediating effect of pain intensity, depressive symptoms and pain 
behavior on the association between perceived injustice and opioid prescription.
Notes: Analyses controlled for age and sex. Path coefficients are presented. *p < 
0.05; **p < 0.001.
Abbreviations: IV, independant variable; DV, dependant variable; MV, mediating variable.
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(path a2; p < 0.001). However, the direct effect of depres-

sive symptoms on opioid prescription was nonsignificant 

(path b2; ns). Moreover, the indirect effect of depressive 

symptoms (path a2 × b2) was not significant, as the 95% 

BC CI contained zero. Taken together, these results suggest 

that depressive symptoms did not mediate the association 

between perceived injustice and opioid prescription.

Specific indirect effect (pain behavior)
Results of the multiple mediation analysis revealed a signifi-

cant effect of perceived injustice on pain behavior (path a3; 

p < 0.001) and a significant direct effect of pain behavior on 

opioid prescription (path b3; p < 0.05). Results revealed that 

the indirect effect of pain behavior (path a3 × b3) was signifi-

cant as the 95% BC CI did not include zero. Taken together, 

these results suggest that pain behavior mediated the asso-

ciation between perceived injustice and opioid prescription.

Discussion
The findings of this study add to a growing body of literature 

suggesting that perceived injustice is associated with numer-

ous adverse pain-related outcomes in patients with chronic 

pain. The results of this study are consistent with previous 

studies that demonstrated that higher levels of perceived 

injustice are associated with opioid prescription in individu-

als with whiplash and musculoskeletal injury.3,4 This study 

extends past research by using a large sample of individuals 

seeking specialized pain care with various types of chronic 

pain and therefore allows us to generalize our findings to a 

wider population of chronic pain patients. Furthermore, this 

study advances previous work by examining the potential 

mediating role of pain intensity, depressive symptoms and 

pain behavior in the association between perceived injustice 

and opioid prescription for chronic pain.

Results did not support the proposed mediation model 

with pain intensity as mediator of the relationship between 

perceived injustice and opioid prescription for chronic pain. 

Our findings indicated that patients with higher levels of 

perceived injustice reported higher levels of pain intensity, 

which is consistent with the results of previous studies.1,4,8,42 

We also found that high pain intensity was associated with 

opioid prescription; however, the results of our mediation 

analysis revealed that pain intensity did not mediate the 

association between perceived injustice and opioid prescrip-

tion. Although significantly correlated with pain intensity, 

the strength of the association between perceived injustice 

and pain intensity was relatively weaker than the correlations 

between perceived injustice and depressive symptoms and 

pain behavior. It has been suggested that prescribers may 

be more likely to respond to patients’ behavioral manifesta-

tions of pain, to distress related to pain and to the impact on 

functional activities than to reports of pain severity and more 

objective physical findings when they decide to prescribe 

opioids for chronic pain.20

Our findings also did not support the mediation model 

with depressive symptoms as a mediator of the relation-

ship between perceived injustice and opioid prescription. 

In accordance with previous research, results showed that 

perceived injustice was strongly associated with depressive 

symptoms1,6–11 and that patients who were prescribed opi-

oids reported higher symptoms of depression.12–14 However, 

mediation analyses revealed that depressive symptoms did 

not mediate the association between perceived injustice and 

opioid prescription. Although depressive symptoms did 

not explain the association between injustice and opioid 

prescription, future research is needed to examine whether 

depressive symptoms are responsible, at least in part, for 

continued or long-term opioid therapy in patients with per-

ceptions of injustice. It has been suggested that psychiatric 

comorbidity increases the rate of long-term opioid use and 

misuse through inappropriate self-medication of distress or 

depressive feelings.43–45

In accordance with previous research, perceived injustice 

was significantly associated with self-reported pain behavior. 

These findings parallel those of Sullivan et al,17 who found 

that high levels of perceived injustice were associated with 

heightened display of pain behavior in individuals with 

whiplash injury. Importantly, in our study, results demon-

strated that self-reported pain behavior mediated the asso-

ciation between perceived injustice and opioid prescription 

in patients with chronic pain. In fact, although the overall 

indirect effect reached significance, closer examination of 

the specific indirect effects revealed that only pain behavior 

emerged as a mediator of the relationship between perceived 

injustice and opioid prescription. These data extend previ-

ous research that identified that pain behavior as a possible 

mechanism linked perceived injustice and pain-related dis-

ability17 and provide the first support for pain behavior as 

a mediator of the relationship between perceived injustice 

and opioid prescription. The results of this study highlight 

the importance of pain behavior as an integral component 

of the pain experience.46 Indeed, the current focus on the 

sensory and psychological dimensions of the pain experience 

may have limited theoretical advance and may impede the 

development of effective treatment approaches for individu-

als with chronic pain.
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The communications model of pain explains that indi-

viduals often communicate their pain experience through the 

display of various behaviors, which are then interpreted and 

decoded by observers.19 As mentioned previously, observers 

place great emphasis on the credibility of these behaviors and 

view them as reliable indicators of the intensity of a person’s 

pain.47–50 In fact, clinicians tend to assign greater weight to 

behavioral expressions of pain, rather than self-reports, when 

judging the location and severity of pain.20,51 However, pain 

behavior has been shown to only modestly associate with 

pain intensity and tends to persist over time independently 

of patients’ symptoms of pain.52–54 It is possible that individu-

als who view their pain in terms of injustice display more 

pain behavior as a means of communicating the intensity 

of their suffering and losses, which inadvertently increases 

their likelihood of being prescribed opioids for chronic pain. 

Longitudinal studies are needed to identify the nature of this 

relationship and the temporal sequencing of the effect of 

perceived injustice and pain behavior on opioid prescription 

in this population.

The findings of this study have implications for the treat-

ment of patients with chronic pain. Because pain behavior 

is largely determined by cognitive and affective factors, 

intervention techniques specifically designed to target the 

determinants of pain behavior might yield better outcomes 

than interventions aimed simply at reducing pain intensity or 

depressive symptoms. Several investigators have suggested 

that intervention approaches such as validation, accep-

tance–commitment therapy and forgiveness might be useful 

in yielding reductions in perceived injustice.4,55,56 If used in 

conjunction with such interventions, innovative tools such as 

video feedback interventions, graded activity interventions 

or exposure may help increase patient’s behavioral awareness 

and reduce maladaptive pain behavior.46,57 However, this study 

was cross-sectional and did not investigate the impact of 

such interventions on perceived injustice and pain behavior.

Optimal management of perceived injustice and pain 

behavior also requires consideration by the clinicians who 

are involved in the treatment of patients with pain conditions 

and particularly those who may be called upon to make judg-

ments about prescribing opioids for chronic pain. Clinicians 

involved in the treatment of pain have long been aware of the 

behavioral displays that accompany the pain experience and 

are prominent components of pain-related disability. In the 

absence of empirical evidence concerning the meaning of 

pain behavior, clinicians have generally relied on their own 

intuitive inferences.46 However, with the current epidemic 

of opioid prescription use and abuse,58–60 prescribers must 

be prepared with the skills to intervene with less aggressive 

treatment options. Efforts must be made to increase pre-

scribers’ understanding that pain behavior is more strongly 

determined by psychological factors than pain severity and 

how prescribing actions may be influenced by patients’ pain 

behavior. More specifically, prescribers need to be made 

aware that expressions of pain behavior do not necessarily 

reflect a more severe pain condition and that opioids might not 

be the best approach to manage psychological aspects of pain.

In a clinical setting, the assessment of pain behavior 

is useful in many ways.36 First, it can provide information 

regarding the intensity and causes of pain. Second, it can pro-

vide insights into a person’s attempts to cope or manage their 

pain. Third, it can reveal maladaptive coping efforts that can 

be targeted in interventions. In fact, it has been suggested that 

pain behavior provides a behavioral marker of enhanced risk 

for the development of chronic pain and disability.61 Although 

direct observation provides the most objective approach to 

assessing pain behavior, it has limitations (e.g., need for 

ongoing observer training, costs, intrusiveness) that limit its 

utility in clinical settings. An interesting alternative strategy 

for measuring pain behavior, which was used in this study, 

is self-report. This provides a cost-efficient and low-burden 

option for experimenters and clinicians. Researchers have 

emphasized that self-report of pain behavior also assesses 

the pain experience, incorporating beliefs, attitudes and 

perceptions, and therefore provides a more subjective, yet 

valid reflection of the patient’s experience.61 To effectively 

gather both subjective and objective information, researchers 

suggest using a variety of complementary assessment tools.52

There are limitations to this study that must be consid-

ered when interpreting our findings. As noted earlier, the 

cross-sectional nature of this study design precludes any 

firm conclusions regarding the directionality of associations 

between study variables. Although results of mediation 

analyses imply potential directional influences among vari-

ables, it cannot be determined whether perceived injustice 

is a precursor of pain behavior and whether displays of pain 

behavior are precursors of opioid prescription. This type 

of longitudinal research is required in order to confirm our 

findings. The generalizability of this study may be limited 

due to the relative homogeneity of this sample. Our sample 

included patients seeking specialty pain care who may 

have higher levels of pain-related disability than patients 

seeking treatment in primary care or in community chronic 

pain samples. Thus, we must be cautious in generalizing 

about the factors influencing opioid prescription beyond 

the population of patients referred to tertiary pain treatment 
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centers. Moreover, pain behavior and depressive symptoms 

were assessed solely on the basis of patient’s self-reports. 

However, both PROMIS item banks have good evidence 

supporting their reliability and validity.35,36 As mentioned 

earlier, future studies should use, if possible, multiple 

measurement methods (e.g., patients’ self-reports, physi-

cian ratings, videotaping) in order to assess pain behavior. 

Finally, data regarding opioid prescription were binary and 

did not provide any information regarding the dose, the 

use or the misuse of opioid prescriptions. Future research 

might examine the influence of injustice and pain behavior 

on prescribed opioid dosage and possible misuse.

Conclusion
The findings of this research provide interesting insight into 

the mechanisms by which perceived injustice may impact 

on opioid prescription. The key finding of this study is that 

pain behavior mediated the association between perceived 

injustice and opioid prescription. Pain intensity and depres-

sive symptoms did not explain the association between 

perceived injustice and opioid prescription. These findings 

highlight how some individuals who are high in perceived 

injustice may use pain behavior to emphasize the magnitude 

of their suffering and, in turn, be more likely to be prescribed 

more aggressive treatments, such as opioids for chronic 

pain. Future research will be needed to examine whether 

the relationships observed in this study can be replicated 

longitudinally. Advances in these areas may improve early 

identification of patients at risk for opioid prescription and 

may mitigate risk for adverse outcomes. Research is also 

needed to identify other possible mediators of the relation-

ship between perceived injustice and opioid prescription for 

chronic pain.
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