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Abstract

Individuals with chronic pain show a greater vulnerability to depression or anger than those 

without chronic pain, and also show greater interpersonal difficulties and physical disability. The 

current study examined data from 675 individuals with chronic pain during their initial visits to a 

tertiary care pain clinic using assessments from Stanford University's Collaborative Health 

Outcomes Information Registry (CHOIR). Using a path modeling analysis, the mediating roles of 

PROMIS Physical Function and PROMIS Satisfaction with Social Roles and Activities were 

tested between pain intensity and PROMIS Depression and Anger. Pain intensity significantly 

predicted both depression and anger, and both physical function and satisfaction with social roles 

mediated these relationships when modeled in separate 1-mediator models. Notably, however, 

when modeled together, ratings of satisfaction with social roles mediated the relationship between 

physical function and both anger and depression. Our results suggest that the process by which 

chronic pain disrupts emotional well-being involves both physical function and disrupted social 

functioning. However, the more salient factor in determining pain-related emotional distress 

appears to be disruption of social relationships, rather than global physical impairment. These 

results highlight the particular importance of social factors to pain-related distress, and highlight 

social functioning as an important target for clinical intervention in chronic pain.
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Two important and related psychological problems common in chronic pain are anger and 

depression. Chronic pain predicts an increased susceptibility to depression [14] and 

problems with anger [13]. However, these relationships are likely bi-directional; a history of 

significant depression increases vulnerability to the later development of a chronic pain 

condition [14]. Similarly, anger worsens the intensity of pain [4], contributes to greater 

disability [28], and worsens the experience of depression [35]. A significant degree of anger 

Corresponding author: John A. Sturgeon, PhD, Stanford University School of Medicine, Department of Anesthesiology, Perioperative 
and Pain Medicine, Stanford Systems Neuroscience and Pain Laboratory, 1070 Arastradero Rd., Suite 200, MC 5596, 
jasturge@stanford.edu. 

Disclosures:
The authors have no other financial conflicts to disclose.

HHS Public Access
Author manuscript
Pain. Author manuscript; available in PMC 2016 December 01.

Published in final edited form as:
Pain. 2015 December ; 156(12): 2627–2633. doi:10.1097/j.pain.0000000000000313.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and depression in chronic pain may occur because pain impedes individual goals and valued 

pursuits [19,26], leading to emotional states of frustration, which can develop into anger 

[13].

However, the emotional consequences of pain-related frustration of goals may be more 

salient in some domains than others. More specifically, impairment in social domains may 

have significant implications for emotional functioning. Stressful or conflictual interactions 

with others contribute to higher levels of depression [10,23], anger [12], negative affect [32], 

and pain intensity [11]. The relationship between pain and social problems is likely bi-

directional, however, as problematic social relationships are more common in chronic pain. 

Individuals with a chronic pain condition are more susceptible to conflictual interactions 

with others [12], are more reactive to ongoing interpersonal stressors [36], and show a 

tendency to withdraw from sources of positive social engagement, particularly when pain is 

more intense [32]. This phenomenon is further complicated by extant emotional states: the 

presence of significant depression worsens physical and psychosocial functioning, above and 

beyond the experience of pain [21]. Similarly, social relationships may be viewed more 

negatively under conditions of negative emotion or stress, thereby discounting their positive 

aspects [8]. Consequently, it is not only the presence of actual social conflict, but also the 

appraisal of social relationships that has implications for emotional states in chronic pain.

To date, no studies have examined the concurrent contributions of physical function and 

social satisfaction in predicting pain-related emotional distress. The current study examined 

how pain intensity, physical functioning, and satisfaction with social roles and activities 

uniquely contribute to self-reported levels of both depressive symptoms and anger in 

individuals with chronic pain. Further, we examined how these indices of physical and social 

functioning may be intervening factors in pain-related emotional distress; we tested self-

reported physical functioning and satisfaction with social roles and activities as mediators of 

the relationships between pain and both anger and depression. We expected that the effects 

of pain intensity on both anger and depression would be uniquely accounted for by broader 

physical functioning and the degree of satisfaction that individuals derive from their social 

relationships. Further, we hypothesized that physical function, a broader measure of overall 

function, would inform an individual's level of social functioning to some degree. Therefore, 

we sought to test whether physical function mediated the relationship between pain intensity 

and social satisfaction. We estimated our models using data from 675 treatment-seeking 

individuals with chronic pain at a tertiary care pain clinic, which were collected via the 

Collaborative Health Outcomes Information Registry (CHOIR), created by Stanford 

University [1].

 Methods

Study procedures, which involved exclusively retrospective review of clinical data, were 

approved by the Institutional Review Board at the Stanford University School of Medicine.

 Participants

Data were collected from 675 patients who presented for initial medical evaluations at the 

Stanford Pain Management Center, a large, tertiary care pain clinic. The sample was 61.6% 
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female (N = 416), 33.3% male (N = 225), and 5% did not provide a gender (N = 34). The 

predominant ethnicity in the current sample was Caucasian (60.3% of the overall sample), 

followed by Asian (6.8%), African American (4.3%), Native Hawaiian or Pacific Islander (.

7%), and American Indian or Alaska Native (0.6%). Approximately one sixth of the sample 

(17.8%) reported an ethnicity of “Other,” 1.8% of the sample reported their ethnicity as 

“Unknown,” and 7.7% of the sample did not endorse an ethnicity. Median education in the 

patient sample was a completed Bachelor's Degree. 65.9% of the sample was married. At the 

time of data collection, 35.3% of the sample (N = 238) reported employment, and 25.8% (N 

= 174) of the sample reported being legally disabled. Mean age in the current sample was 

50.2 years (range 18 to 94 years).

Pain diagnosis information was gathered from the International Classification of Diseases, 

Ninth Revision (ICD-9) codes associated with each patient's initial clinic visit. Regarding 

the frequency of pain diagnoses, the largest proportion of patients were referred to the pain 

clinic for thoracolumbar pain (21.3% of the sample), followed by nerve pain (19.4%), 

orofacial pain (15.9%), other musculoskeletal pain (12.1%), fibromyalgia and/or myofascial 

pain (11.3%), abdominal pain (6.4%), neck pain (6.2%), and pelvic pain (3.4%). At the time 

of the initial visit, 443 patients (75.3% of the sample) carried a single pain diagnosis, 127 

patients (21.6% of the sample) had 2 pain diagnoses, 17 patients (2.5% of the sample) had 3 

pain diagnoses, and 1 patient (0.1% of the sample) carried 4 pain diagnoses. Pain diagnosis 

information was unavailable for 87 patients in the current sample. Full pain diagnosis 

information for this sample can be found in an online appendix.

 Procedures

At their initial medical appointments at the pain clinic, patients were sent an email 

requesting they fill out a series of questionnaires. Patients either filled them out at home on 

their personal computer or tablet or were provided a tablet computer upon their initial visit. 

Study questionnaires were administered through CHOIR. CHOIR (http://choir.stanford.edu) 

is an open source, open platform health outcomes registry and learning health system. 

CHOIR assesses multiple domains of physical, psychological and social functioning using 

Patient-Reported Outcomes Measurement Information Systems (PROMIS) item banks. 

PROMIS item banks are psychometrically sound and empirically validated assessments 

published by the National Institutes of Health. CHOIR also uses legacy instruments to assess 

domains not currently covered by PROMIS. CHOIR implements a local computerized 

adaptive testing (CHOIR-CAT) [22] approach that identifies optimal items within a domain 

based on previous responses by the individual, rather than using a fixed number of items, as 

in traditional, static forms of assessment [5,16]. This local CAT approach is based on the 

CAT algorithm used by the Northwestern University Assessment Center, which has provided 

open access to PROMIS instruments [16].CAT assessments require a smaller number of 

items in order to effectively assess a given construct, and also show higher reliability of 

measurement compared to traditional forms of assessment [22]. Data from CHOIR have 

been used in prior empirical work [31].
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 Measures

 PROMIS Pain Intensity—Pain intensity was assessed using a modified PROMIS Pain 

Intensity scale, utilizing an 11-point numerical rating scale (NRS), ranging from 0-10 [9]. 

Respondents were asked to rate their average pain intensity over the previous 7 days. Use of 

NRS has been identified as a suitable assessment of pain intensity in acute and chronic pain 

populations in previous studies [7].

 PROMIS Instruments—Item banks for Satisfaction with Social Roles and Activities, 

Physical Function, Depression, and Anger from PROMIS [6] were administered to patients 

at their initial clinic visit (descriptions of all PROMIS item bank descriptions are available at 

http://www.nihpromis.org/measures/domainframework1). PROMIS Physical Function items 

assess the ability to carry out a variety of activities requiring physical action, ranging from 

severe impairment to very high levels of physical ability, while items from PROMIS 

Satisfaction with Social Roles and Activities assess levels of satisfaction with engagement in 

one's typical social roles and activities, such as engagement with one's family, work, and 

leisure activities. PROMIS Anger items assess several anger-relevant domains, including 

angry mood, negative social cognitions, verbal aggression, and attempts to control anger. 

PROMIS Depression items assess negative mood, negative views of the self, negative 

cognitions, and decreased positive emotion and engagement. Unlike traditional, static 

assessment tools that utilize a composite score using a set number of items, PROMIS 

instruments are based on an Item Response Theory-based assessment that utilizes item-level 

responses [2,20]. PROMIS measures utilize U.S. population norms and have a mean of 50 

points and a standard deviation of 10 points [6]. Use of CAT-based administrations typically 

leads to a smaller number of items per assessment, but yield superior efficiency in domain 

assessment and greater precision (i.e. lower standard error) compared to traditional, non-

adaptive testing forms [15]. Higher scores on average pain intensity, anger, and depression 

signified greater severity of these symptoms, while higher scores on PROMIS Physical 

Function and PROMIS Satisfaction with Social Roles and Activities reflected higher (more 

positive) ratings on these measures. Items from PROMIS Anger and Depression item pools 

assess the experience of these symptoms over the past 7 days, while PROMIS Physical 

Function and Satisfaction with Social Roles and Activities assess a more general level of 

function that does not specify a particular time frame.

 Analytic Plan

Path models were estimated using Mplus software [27] to test the indirect effects of average 

pain intensity on depression and anger through ratings of satisfaction with social roles and 

activities and overall physical function. Three distinct models were constructed to test our 

hypotheses. First, we tested only the direct relationships between pain and both depression 

and anger. Second, we constructed separate one-mediator models testing physical function 

or satisfaction with social roles and activities as a mediator of the relationship between pain 

and both anger and depression. Finally, we tested a fully-specified model in which physical 

function and satisfaction with social roles and activities were tested as concurrent mediators 

of the direct paths between pain and both anger and depression. Standardized path 

coefficients were reported for both direct and indirect (i.e., mediated) effects in order to 

provide a common metric for interpretation of study findings. We calculated the significance 
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of indirect (mediating) effects (i.e., the ab product coefficient) using a 1000-draw bootstrap-

estimated product of the coefficients of the predictor-mediator path (the a path) and the 

mediator-outcome path (the b path), which yields a higher degree of power and are less 

susceptible to Type-I error than normal theory mediation analysis [25]. As Mplus does not 

provide significance values for standardized path coefficient models, however, we have 

reported significance values from identical unstandardized path coefficient models, in order 

to provide estimates of statistical significance for each examined path. Depression and anger 

were freed to co-vary based on a theoretical likelihood of shared variance between these 

variables. Covariates representing age, gender, and marital status associated with initial 

clinic visits were included in the estimation of all paths.

 Results

Descriptive statistics can be found in Table 1, correlations between study variables can be 

found in Table 2, and the total proportion of variance of each outcome variable (satisfaction 

with social roles and activities, physical function, depression, and anger) accounted for in 

each model can be found in Table 3. When the direct effects of pain intensity were modeled 

without any other predictors in the model, higher ratings of average pain intensity 

significantly predicted higher concurrent levels of anger (β = .245, p < .001) and depression 

(β = .328, p < .001), poorer physical function (β = −.418, p < .001), and lower satisfaction 

with social roles and activities (β = −.237, p < .001). Inclusion of covariates representing 

age, gender, and marital status did not change the direction or significance of these direct 

paths.

 Physical Function as a Mediator

Figure 1 depicts an estimated model in which physical function, but not social satisfaction, 

was tested as a mediator. In this model, greater pain intensity scores significantly predicted 

lower levels of physical function, as well as higher levels of anger and depression. Greater 

scores on physical function (representing a higher level of physical function) significantly 

predicted lower levels of both depression and anger. The mediating effects of physical 

function on the relationships between pain and anger (ab = .092, p < .001) and pain and 

depression (ab = .191, p < .001) were statistically significant. The paths from pain intensity 

to both anger and depression remained significant when physical function was included as a 

mediator in the model, however, suggesting that physical function is a partial, rather than 

full, mediator of the relationships between pain and emotional distress. Proportion of 

variance (R2) estimates suggested that 23.3% of variance in physical function scores, 11.6% 

of variance in anger scores, and 22.9% of variance in depression scores were accounted for 

by predictors in this model. The direction and significance of these direct and mediated 

effects did not change when covariates representing age, gender, and marital status were 

included in the model.

 Social Satisfaction as a Mediator

Figure 2 depicts an estimated model in which satisfaction with social roles and activities, but 

not physical function, was tested as a mediator. In this model, greater pain intensity scores 

again significantly predicted lower levels of social satisfaction and higher levels of anger and 
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depression. Higher scores on social satisfaction (representing a greater level of satisfaction 

with one's engagement in social roles and activities) significantly predicted lower levels of 

both depression and anger. The mediating effects of social satisfaction on the relationships 

between pain and anger (ab = .081, p < .001) and pain and depression (ab = .114, p < .001) 

were statistically significant. As in the model with only physical function as a mediator, the 

paths from pain intensity to both anger and depression remained significant when social 

satisfaction was included as a mediator in the model. Proportion of variance (R2) estimates 

suggested that 6.3% of variance in social satisfaction scores, 18.3% of variance in anger 

scores, and 32.3% of variance in depression scores were accounted for by predictors in this 

model. The direction and significance of these direct and mediated effects did not change 

when covariates representing age, gender, and marital status were included in the model.

 Social Satisfaction and Physical Function as Mediators

Figure 3 depicts an estimated model in which physical function and social satisfaction were 

simultaneously tested as mediators of the relationships between pain and both depression 

and anger. In this model, greater pain intensity scores significantly predicted lower levels of 

physical function, but did not significantly predict social satisfaction scores, above and 

beyond the effects of physical function. Notably, social satisfaction demonstrated unique and 

significant relationships with both anger and depression, while physical function did not 

significantly predict depression (β = −.095, p = .069) or anger (β = .020, p = .693), above 

and beyond the effects of pain intensity and social satisfaction. Unsurprisingly, examination 

of standardized path coefficients suggested that social satisfaction was a stronger predictor 

of both depression and anger than physical function. As with previous models, the direction 

and significance of these direct and mediated effects did not change when covariates 

representing age, gender, and marital status were included in the model.

In the fully specified model, physical function was a significant mediator of the relationship 

between pain intensity and social satisfaction (ab = −.282, p < .001), but did not mediate the 

relationships between pain and anger (ab = −.008, p = .695) or pain and depression (ab = .

040, p = .074). Social satisfaction was found to be a significant mediator of the relationship 

between physical function and both anger (ab = −.241, p < .001) and depression (ab = −.290, 

p < .001), but did not mediate the relationships between pain intensity and depression (ab = 

−.019, p = .278) or pain intensity and anger (ab = −.016, p = .285). R2 estimates suggested 

that 23.3% of variance in physical function scores, 40.7% of variance in social satisfaction 

scores, 19.2% of variance in anger scores, and 33.9% of variance in depression scores were 

accounted for by predictors in this model.

 Discussion

The relationship between chronic pain and emotional distress is influenced by a complex 

interplay of both physical and social factors. In a sample of 675 individuals with chronic 

pain, our path modeling analysis suggested significant relationships between higher average 

levels of pain intensity, higher anger and depression scores, decreased physical function, as 

well as decreased social satisfaction. These results support previous findings suggesting a 

disruptive effect of pain on physical, social, and emotional functioning [12,29,30,32,36].
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Furthermore, our analyses revealed several mediated effects in the relationships between 

pain intensity and both depression and anger. When tested separately, physical function and 

satisfaction with social roles and activities significantly mediated the relationships between 

pain intensity and both anger and depression. These findings support previous research 

suggesting that decreased physical function predicts disrupted mood states in chronic pain 

[24], and also highlight the particular importance of social factors in pain-related negative 

emotional states [10,12]. However, inclusion of both physical function and social 

satisfaction as mediators between pain intensity and emotional distress highlighted the 

complexity of these relationships. More specifically, inclusion of social satisfaction as a 

mediator uniquely explained the relationship between physical function and both anger and 

depression, rendering the direct relationships between physical function and both anger and 

depression to non-significance.

Impairments in the pursuit of one's goals may worsen emotional distress; this study 

characterizes this relationship in even finer detail by demonstrating that not all forms of 

frustration equally impact emotional distress. Specifically, pain may inspire greater levels of 

emotional distress when it negatively impacts one's ability to relate to other people in 

satisfying ways, above and beyond the levels of frustration inherent in pain-related physical 

limitation. Further, our results suggest that social satisfaction may be an undervalued 

treatment aim for improving mood states of individuals with chronic pain. Clinicians may 

effectively address emotional distress in patients with chronic pain by supporting attempts to 

return to valued social engagements, even if overall physical function remains somewhat 

limited.

Our results also highlight the complex nature of pain-related emotional distress. Structural 

path models, which allow for concurrent modeling of multiple predictors and outcomes, 

allow for a greater level of complexity than univariate predictive approaches, such as 

multiple linear regression. Our analytic approach allowed us to construct models that more 

stringently assess the uniqueness of relationships between multiple observed variables and, 

further, to test the independent mediated effects contained therein. A greater level of 

statistical sophistication in modeling the antecedents and consequences of a complex 

medical and psychological variable like pain may yield more clinically and empirically 

useful models of disruption and adaptation to pain.

 Limitations

Though informative, some limitations of our current findings should be acknowledged. First, 

the estimated path models in the current study utilize cross-sectional data and therefore 

cannot fully support inferences about temporal causality. Further, it is likely that we are 

capturing one aspect of several bi-directional relationships between pain and all domains of 

functioning. For example, depression exacerbates the emotional-motivational aspects of pain 

[17] and worsens pain-related decrements in physical function [21,34], while anger may 

increase sensitivity to pain [3,4], exacerbate decrements in physical activity [24], and 

increase perceptions of pain-related interference [24]. Similarly, individuals endorsing 

higher levels of anger or depression may view their social interactions in a more negative 

fashion [21]. These studies thus suggest that pain, physical and social function, and 
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emotional distress likely serve as mutually influential mechanisms of disruption. Similarly, 

our theoretical approach to the current study was predicated on the assumption that physical 

and social disruption reflects a degree of frustration of individual goals. Though pain may 

generally contribute to this type of frustration through impaired function, we did not directly 

assess the extent to which pain impeded individual goals, nor did we directly address 

emotional states of frustration. Given that impeding personally-held goals may be a causal 

mechanism for anger or depression, these variables should be directly measured in future 

studies.

Also missing from our model is anxiety, a psychological variable that has significant 

implications for pain. Although anxiety has been connected to goal frustration [18], its 

relation to this construct is primarily anticipatory (i.e., those individuals who are more 

anxious report feeling less able to tolerate goal frustration). Given that the current model 

focuses on existing disruptions in function, we focused on constructs that showed a greater 

conceptual fit with our measurement of outcomes. Nevertheless, the role of anxiety and 

beliefs about tolerance of goal frustration in the context of pain-related emotional distress 

warrants attention in future studies.

It is notable that our data were collected from a large, heterogeneous group of individuals 

who were attending their initial appointments at a tertiary care pain clinic. This fact suggests 

three potential limitations to our findings. First, the diversity of our sample does not allow 

for clear comparisons of these effects across different pain conditions. For example, 

individuals coping with a pain condition that is more poorly understood by the general 

public (e.g., pain disorders potentially arising from central nervous system sensitization like 

fibromyalgia), pain affecting sensitive areas that may carry social stigma (e.g., pelvic or 

genital pain), or pain of an ambiguous origin may be more susceptible to disrupted social 

relationships, potentially due to differential availability in actual or perceived instrumental or 

emotional support. Second, these results may not generalize to individuals with lower levels 

of typical pain who are not seeking specialized medical treatment, or to patients that have 

already shown greater responses to their pain treatment. More specifically, the treatment-

seeking nature of patients from a tertiary care pain clinic may contribute to measurable 

differences in some domains (e.g., higher levels of depression and pain intensity) than 

patients who do not require the need for specialized medical care. Third, although the large 

sample size in our study allowed for the estimation of a more sophisticated statistical model, 

one potential limitation of large sample sizes is the potential for identification of effects that 

meet criteria for statistical significance but may not show corresponding levels of clinical 

significance. Although the proportional variance accounted for in each outcome variable was 

of acceptable size, the statistical significance of some of the effects in our estimated models 

(e.g., the residual effects of pain intensity on pain and depression in the fully estimated 2-

mediator model) may have been inflated by the size of the sample and may not 

independently represent clinically significant effects.

 Directions for Future Research

Given that cross-sectional analysis does not allow for a strong inference regarding the 

temporal causality of examined variables, we urge future attention to these relationships 
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using time-series or longitudinal data. Use of time-lagged models or longitudinal studies 

may further support our proposed causal chain of effects by accounting for concurrent levels 

of an examined outcome when predicting future changes in an examined outcome such as 

social satisfaction, anger, or depression. For example, comparing the relative effects of 

changes in social satisfaction across time on emotional distress, compared to changes in 

measures of overall physical function, would further illustrate the emotional salience of 

pain-related social interference. Alternatively, adoption of treatment models in which social 

function is the primary intervention for individuals with chronic pain may clarify whether 

social functioning constitutes a causal mechanism in pain-related distress, as our findings 

suggest.

Additionally, future studies should address the inclusion of goals and motivational factors 

within this model, which may be significant moderators of the relationship between physical 

or social functioning and emotional distress. This concept is particularly salient in the 

context of theoretical models that identify frustration of specific and individually-held goals 

as an important precipitant of anger [33]. Consequently, there may be other motivational or 

goal-oriented factors that may enhance emotional distress when pain disrupts function. For 

example, the expectations and goals of an individual who has retired from his or her career is 

likely to vary significantly from those of an individual in his or her mid-20s who may still be 

in the process of training and establishing his or her career goals, leading to very different 

responses to pain-related disruptions in physical function. As a result, models that account 

for other aspects of an individual's specific life circumstances and consequent goal 

orientation would add further granularity and value to our findings.

 Conclusions

The current study utilized a large sample of individuals with diverse chronic pain conditions 

to examine the independent effects of pain, physical function, and satisfaction with social 

roles and activities on concurrent levels of anger and depression. Our results highlight the 

relative importance of social relationships in predicting emotional distress compared to 

overall physical function, which appears to be a more distal predictor of psychological 

functioning in chronic pain. The current study illuminates the need for statistically complex 

models in examining even relatively well-established mechanisms of pain-related 

dysregulation, as well as the need for greater attention to individual difference variables that 

may add further texture to the complex nature of psychosocial functioning in chronic pain.
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Figure 1. 
Path model representing indirect effects of average pain intensity on measures of anger and 

depression through self-rated physical function.

Note: ** = p < .01, * = p < .05 t = p < .10

Note: All path coefficients are standardized.

Sturgeon et al. Page 12

Pain. Author manuscript; available in PMC 2016 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Path model representing indirect effects of average pain intensity on measures of anger and 

depression through satisfaction with social roles and activities.

Note: ** = p < .01, * = p < .05 t = p < .10

Note: All path coefficients are standardized.
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Figure 3. 
Path model representing indirect effects of pain on measures of anger and depression 

through physical function and satisfaction with social roles and activities.

Note: ** = p < .01, * = p < .05 t = p < .10

Note: Dashed lines represent non-significant path
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Table 1

Means and Standard Deviations of Study Variables.

Study Variable Mean (SD)

VAS Average Pain Intensity 5.78 (2.16)

PROMIS Anger 52.86 (10.14)

PROMIS Depression 57.55 (9.58)

PROMIS Physical Function 36.11 (8.82)

PROMIS Satisfaction with Social Roles and Activities 42.14 (9.58)

Note: PROMIS assessments are based on a mean of 50 with a standard deviation of 10.

Note: VAS scores were assessed on an 11-point scale from 0-10.
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Table 3

Proportion of Amount of Variance Accounted for- Single-mediator and 2-mediator models

Physical Function as Mediator Social Satisfaction as Mediator Physical Function and Social Satisfaction as 
Mediator

Observed Variable R2 Variance R2 Variance R2 Variance

Physical Function .233 N/A .233

Social Satisfaction N/A .063 .407

Anger .116 .183 .192

Depression .229 .323 .339
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