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Abstract

Objective: Social support has been linked to more effective pain adaptation. The
relationship between social support and other relevant constructs is less well-
understood. Chief among these is patient activation, which has robust links to effective
self-management, yet has not been well-studied in chronic pain. We sought to better
understand these relationships in an effort to inform future intervention strategies for
patients with chronic pain.

Methods: Using baseline data from a clinical trial with patients with chronic pain
(N=213), we analyzed the relationships among perceived social support and patient
activation, depression, anxiety, general health perceptions, pain centrality, pain
catastrophizing, and pain intensity and interference. Multiple linear regression was used
to examine the effect of social support on outcomes. Patient activation was explored as
a mediator of the effect of social support on outcomes.

Results: Social support was significantly associated with all outcomes except pain.
Social support explained the greatest variance in patient activation (squared semi-
partial correlation =.081), followed by depression (.073) and general health perceptions
(.072). Patient activation was not found to be a significant mediator of the effect of
social support on pain-related outcomes.

Conclusions: Findings provide insight into the roles of patient activation and social
support in chronic pain management. Although patient activation did not mediate the
relationship between social support and outcomes, this study is an important step
toward gaining a more complete understanding of constructs thought to be related to

pain self-management and points to the need to advance theory in this area to guide



future research. Such work is needed to optimize interventions for patients with chronic
pain.
Key Words: chronic pain, social support, pain self-management, patient-centered

outcomes, patient activation

Introduction

Chronic pain is prevalent and costly; pain reduces quality of life and is associated
with deleterious psychological outcomes.(1) Social support, defined as feeling cared for,
valued, and having a sense of belonging,(2) has long been believed to play a role in
chronic pain management. Social support has been linked to positive emotional states
and more effective pain adaptation, which may in turn predict lower pain and more
effective psychological functioning.(3) Conversely, lack of support, including social
isolation, conflict, or distress, is thought to exacerbate pain and potentially facilitate

development of chronic pain.(4-6)

The positive effects of social support are due, in part, to supportive
communication behaviors. Indeed, social relationships are thought to enhance one’s
ability to cope with pain.(3) More specifically, social support in the form of supportive
communication appears to play a key role in facilitating pain self-management (“the
ability to manage the symptoms, treatment, physical and psychosocial consequences,
and life-style changes inherent in living with a chronic condition”(7)). In qualitative
studies, patients have identified behaviors such as receiving encouraging and

motivating messages, being held accountable to self-management goals and activities,



and having someone to listen and show concern as key facilitators of successful pain
self-management.(8-10) This function of social support is particularly important for
chronic pain because self-management is a critical part of chronic pain treatment, yet

consistently engaging in pain self-management can be challenging.(1)

While the literature on social support and pain management is well-established
(3, 11), emerging research also points to the integral role of patient activation in chronic
pain. Patient activation refers to having the knowledge, confidence, and ability to self-
manage. It has been found to play an important role in the management of numerous
chronic conditions and has been found to be associated with productive self-
management behaviors and better quality of life. (12) (13-17) Moreover, patient
activation has been shown to have important associations with outcomes beyond the
individual patient. Of particular relevance to the broader healthcare system, patient
activation has been associated with lower service utilization, lower rates of hospital
readmission, lower healthcare costs, and better experiences with care and care
coordination.(14, 18, 19) Gaining a better understanding of the role of patient activation
in chronic pain — a particularly high-burden, high-cost condition (1) — could highlight new
avenues of intervention that have impact for the patient and broader society. Notably,

evidence suggests that patient activation is modifiable through intervention.(20-23)

Despite the integral role that patient activation plays in self-management, it has
received little attention in chronic pain care, particularly in the U.S. Studies conducted in
New Zealand, Japan, Korea, and China found higher patient activation to be associated
with positive pain and pain-related outcomes, such as better pain control strategies,

lower pain intensity, better mood, and better quality sleep.(20, 24-26) Given the



documented role of social support in chronic pain management and the emerging
evidence of patient activation as a facilitator of self-management, particularly in pain,
gaining a more nuanced understanding of their respective roles would inform pain care.
For example, given that social support has been found to serve functions such as
holding patients accountable for their pain self-management activities (8-10), a plausible
hypothesis is that social support serves to facilitate patient activation, which then leads

to improved pain outcomes.

The purpose of the current study was to advance our understanding of the
relationship between social support and patient activation and their respective
relationships to pain and pain-related outcomes. In particular, we sought to ascertain
whether social support might encourage patients to be more active participants in their
pain management, which would then lead to better outcomes. Based on the literature,
we hypothesized that higher social support would be associated with higher patient
activation, and that higher social support would be associated with lower patient-
reported pain, lower depression and anxiety, lower pain centrality and catastrophizing,
and higher perceptions of general health. We also hypothesized that patient activation

would mediate the relationship between social support and these outcomes.

Methods

We analyzed baseline data from a 2-arm randomized controlled trial of peer-
supported pain self-management conducted with patients with chronic musculoskeletal
pain (ECLIPSE—Evaluation of a Peer Coach-Led Intervention to Improve Pain

Symptoms). Patients were all veterans recruited from primary care clinics at a large VA



medical center. Patients met the following eligibility criteria: 1) musculoskeletal pain in
the low back, cervical spine, or extremities (hip, knee, or shoulder) for 23 months; 2) at
least moderate pain severity, defined by pain =25 on a 0 (no pain) to 10 (worst pain
imaginable) scale; and 3) willingness to engage in phone or in-person contact on a
regular basis with another patient. Patients were excluded if the electronic medical
record indicated 1) psychiatric hospitalization in the last 6 months, 2) current substance
dependence, 3) severe medical conditions precluding participation (e.g., New York
Heart Association Class Ill or IV heart failure), 4) if the eligibility screener given to
prospective participants revealed active suicidal ideation, severe hearing or speech
impairment, or pending surgery for a musculoskeletal condition (e.g., back surgery), or
5) current participation in another pain study. Additional details on the ECLIPSE study,

design, and main trial findings are published elsewhere.(27, 28)
Measures

Demographic variables were assessed at baseline with a questionnaire

administered to patients.

Social support was assessed with the Multidimensional Scale of Perceived
Social Support. The MSPSS includes 12, 7-point Likert scale items with answers
ranging from very strongly disagree to very strongly agree. Questions include “There is
a special person around when | am in need” and “| get the emotional help and support |
need from my family.” The test-retest reliability and internal consistency for the MSPSS

are high, ranging from a=.84-.95 across a variety of studies.(29, 30)

Patient activation, having the knowledge, skills, and confidence to manage one’s

health, was measured with the 13-item Patient Activation Measure (PAM) Short



Form.(13) The PAM has been demonstrated to be reliable and valid across a variety of

studies.(13, 31-33)

Depression was measured with the PHQ-8, a widely used measure of
depression,(34) and anxiety was measured with the GAD-7, a brief measure of

generalized anxiety disorder.(35)

Patient perception of general health was taken from the last question of the

RAND SF-36, which was developed as part of the Medical Outcomes Study.(36)

Pain centrality was measured with the Centrality of Pain Scale, a 10-item scale
that assesses how much pain dominates or “takes over” a patient’s life. The scale

shows high internal consistency and has demonstrated construct validity.(37)

Pain catastrophizing was measured with the Pain Catastrophizing Scale, a 13-
item measure that assesses rumination, magnification, and helplessness cognitions
about pain. Validation studies for the Pain Catastrophizing Scale have found strong

evidence of criterion-related, concurrent, and discriminant validity.(38)

Pain was measured with the Brief Pain Inventory (BPI) total score, which is the
average of two scores: pain intensity and pain interference. The BPI was developed to
assess pain severity and its impact on functioning and has been validated in primary
care studies.(39, 40) The pain intensity score is an average of 4 ratings of 0 (no pain) to
10 (pain as bad as you can imagine) for current, least, worst, and average pain in the
past week. The BPI pain interference score averages seven ratings, 0 (does not
interfere) to 10 (interferes completely), of interference with general activity, mood,

walking ability, normal work, relations with other people, sleep, and enjoyment of life.



Analysis

Baseline data for patients was used to assess the associations between outcome
measures of pain and social support. Descriptive statistics (N, Mean, SD, Median,
Minimum and Maximum) were provided for continuous measures of age, pain, coping,
mood, activation, and social support. Categorical measures (marital status, race,
education, employment, and income) were summarized by frequency and percent.
Bivariate scatterplots with loess smoothers were examined to assess the linearity and
curvature of associations. Pearson correlation coefficients and 95% confidence intervals
were obtained to assess the strength and direction of the linear associations.

To assess potential confounding of demographic characteristics and social support,
we first regressed social support on demographic characteristics. Characteristics that
were significant at the 0.25 level in the linear regression models were then included in
all multivariable models of pain outcomes regressed on social support. Multiple linear
regression was used to examine the effect of social support on pain outcomes while
adjusting for demographic characteristics. Residual plots were examined for
assessment of normality and for homogeneity of variance. A Sidak adjusted p-value is
reported for the test corresponding to the parameter estimate for Perceived Social
Support from each of the 9 regression models to keep familywise error at 0.05. To
assess the contribution of perceived social support on the amount of total variance
explained by the multiple regression model, the squared semi-partial correlation, which
is the difference in R? for the full model and the R? for the multivariable model that

excludes social support, is reported.



To test the hypothesis that patient activation mediates the effect of social support on
pain-related outcomes, mediation models were conducted for each pain-related
outcome that was significantly correlated with patient activation. We estimated the path
effects and indirect effect of the hypothesized mediator (patient activation) on each
pain-related outcome, adjusting for social support. Additionally, the same mediation
models were estimated controlling for the demographic characteristics of education,
partner status, employment, and income. Mediation analyses were conducted with SAS
Proc CAUSALMED in SAS V9.4 (Cary, NC).(41, 42) Unstandardized coefficients,
standard errors, and p-values are presented for path effects. The unstandardized
coefficient and bias-corrected 95% bootstrap confidence interval with 1000 bootstrap
replications is presented for the indirect effect. The percentage of the total effect

mediated is also reported.

Results

A total of 213 patients (18.8% female), all veterans, were included in the analysis
(Table 1). Over half of participants (61.5%) were White, and most had at least a 2-year
college or technical degree. Just over half (51.9%) were married or had a partner, and
40.6% were employed. In terms of income, 47.4% described themselves as
“‘comfortable,” 34.3% as having “just enough to make ends meet,” and 17.8% as “not
having enough to make ends meet.”

Because bivariate scatterplots indicated a plausible linear relationship, we report
Pearson correlation coefficients. The Pearson correlation coefficients were in the

expected direction for all outcomes and were modest, ranging from -0.39 to 0.30.
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Perceived social support was positively correlated with patient activation (PAM) and SF-
36 general health and negatively correlated with pain measures (BPI Total, BPI
Intensity, BPI Interference, Centrality of Pain, Pain Catastrophizing), anxiety (GAD-7),
and depression (PHQ-8). Table 2 shows correlations among all variables.

From the linear regression models of perceived social support as explained by
each demographic variable, age and race were not significantly associated with
perceived social support. However, education, having a partner, being employed, and
being comfortable with income were associated with higher social support (with p-
values < 0.25) and were retained for inclusion in the multiple regression models for
outcomes of interest.

From the multiple regression models, the estimated coefficient of perceived
social support, the model R?, the squared semi-partial correlation, and the p-value from
the test of the perceived social support association being zero for are reported in Table
3. After adjusting for demographic characteristics of education, partner status,
employment, and income, and further adjusting for multiple comparisons with a Sidak
correction, perceived social support was not significantly associated with total BPI or the
intensity or interference subscales; thus this hypothesis was not supported. However,
our other hypotheses were supported. Social support was statistically significantly
associated with patient activation, depression, anxiety, general health perceptions, pain
centrality, and pain catastrophizing (Table 3). In terms of the unique variance explained
by social support (squared semi-partial correlation), social support explained the
greatest variance in patient activation (0.081), followed by depression (0.073) and

general health perceptions (0.072). See Figure 1.
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Of the pain-related outcomes, pain centrality, pain catastrophizing, anxiety (GAD-
7), depression (PHQ-8), and general health perceptions were significantly associated
with patient activation based on the Pearson correlation (See Table 2). As a result, five
mediation models were fit. The indirect effect was not statistically significant in any of
the models. Thus, contrary to our hypothesis, no evidence was found to support patient
activation as a significant mediator of the effect of social support on these pain-related
outcomes. The percent of the total effect of social support that was mediated by patient
activation ranged from 5.4% for the outcome of depression (PHQ-8) to 14.7% for pain
centrality. After adjusting for demographic characteristics, the percent of the total effect

of social support mediated by patient activation was further reduced. See Table 4.

Discussion

Social support was positively associated with higher patient activation, fewer
depression and anxiety symptoms, better perceived overall health, and lower pain
centrality and catastrophizing, but not with pain intensity or interference. Our hypothesis
that patient activation mediates the effect of social support on pain-related outcomes
was not supported.

These findings add to our understanding of the role of social support in chronic
pain by providing a more nuanced view of its association with specific pain-related
outcomes and perceptions of overall health. Of particular note is the relationship
between social support and patient activation. Although patient activation is widely
recognized as integral to effective self-management, few studies have examined its

relationship with outcomes for patients with chronic pain. This is a critical omission,
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because, not only is being highly activated essential for effective self-management,
lower health service utilization, better medication adherence, and better quality of
life,(13-17) but low activation is associated with depression, anxiety, and poorer
physical health.(14, 15, 18, 43)

Given the literature linking patient activation to effective self-management, as
well as the theoretical link between patient activation and social support (which was
confirmed in the current study), we hypothesized that social support would be related to
better pain-related outcomes in part because social support leads to increased patient
activation, thereby facilitating better outcomes. However, this mediation effect was not
found to be significant, suggesting that social support works through other mechanisms
and that patient activation might play less of a mediating role in pain outcomes than
originally thought. However, it is important to acknowledge recent work conducted
outside of the U.S. that found higher patient activation to be associated with positive
outcomes such as lower pain intensity, more effective pain management strategies, and
improved mood (20, 24-26). Collectively, these finding raise important questions
regarding whether these differences are due to cultural variations, differences in
methodology, or other factors. These questions, along with the observed relationship in
the current study between patient activation and social support and the robust literature
on the association of patient activation with positive health outcomes (including
emerging work in chronic pain), indicate a need for future theoretical and empirical work
to further explore these relationships. Understanding inconsistent findings regarding
patient activation and pain, as well as elucidating the mechanisms through which social

support is related to pain and pain-related outcomes, are essential to advance our
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understanding and our ability to intervene to improve outcomes for patients suffering
from chronic pain.

In addition to patient activation, higher levels of social support were associated
with lower depression and anxiety, better perceptions of overall health, and lower pain
centrality and catastrophizing. These associations with positive outcomes are largely
consistent with literature on the role of social support in a variety of acute and chronic
conditions. For example, social support has been found to be positively associated with
recovery from illness and injury, including coronary heart disease(44) and spinal cord
injury.(45) Similarly, a systematic review indicated that support from family was
correlated with better symptom control, self-management, and disease-related quality of
life for patients with chronic diseases that require ongoing self-management, including
diabetes, heart disease, arthritis, and chronic lung disease.(46) In pain, higher levels of
social support have been found to be associated with reduced symptoms of depression
and anxiety.(47-49)

Given the aforementioned literature, it is surprising that little prior work has
examined the relationship between social support and more general health perceptions
in patients with pain. The current results suggest a positive association between these
two variables, which may be explained by a number of reasons. Positive perceptions of
one’s health may be a reflection of supportive relationships and positive social
interactions that include affirming messages, thereby helping to foster and/or reinforce
perceptions of being healthy. Social support may also be more behavioral in nature.
Indeed, “active” support groups are common among individuals with chronic health

conditions,(50-52) including chronic pain,(53-55) and frequently involve participation in
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healthy activities, such as walking or attending an exercise class, with other people. In
these ways, social support may help to facilitate the positive health perceptions we saw
in this study. Similar mechanisms may also apply to the relationship between social
support and pain centrality — that is, affirming messages and/or behavioral activation
may buffer against the tendency to view one’s life and oneself solely through the lens of
chronic pain. In this way, social support may serve to re-focus a person’s attention away
from the experience of pain to social interactions and activities with others that are not
associated with pain, thereby reducing the degree to which pain dominates a person’s
life.

The relationship between social support and pain catastrophizing is potentially
less straightforward. We found that higher levels of social support were associated with
less catastrophizing, which is consistent with some prior work (56) and makes intuitive
sense: Feeling valued and cared for by others can potentially reduce negative thoughts
and facilitate reappraisal of pain as less threatening.(11) However, another view, based
on the communal coping model, holds that pain catastrophizing and associated pain
behaviors may elicit support from others, thereby reinforcing these maladaptive
cognitions and behaviors.(11, 57) This perspective is consistent with studies showing
that support can have negative and/or inconsistent effects. For example, overly
responsive or solicitous reactions to individuals with pain have been shown to
compromise self-sufficiency and reinforce maladaptive pain behaviors.(57-59) Although
frequently well-intended, these “supportive” reactions may foster dependency and
interfere with one’s ability to cope with and adapt to pain.(58-62) Although our study

found that social support was associated with lower catastrophizing, these findings point
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to the importance of carefully targeted interventions that facilitate productive social

support and monitor for negative effects.

The lack of association between social support and pain was somewhat
unexpected, especially given the relationships with other outcomes, as well as previous
findings on the link between social factors and pain.(11) One possible explanation may
be the nature of the sample. To be eligible to participate in the intervention, patients
were required to report a pain intensity = 5 at baseline. As a result, participants had at
least moderate pain severity, thereby limiting the variability to be explained by social
support. It is possible that without this a priori restriction in range, we would have seen
an association. In addition, it is important to bear in mind that the experience of chronic
pain involves more than just pain intensity and interference — it is a complex relationship
among biological, cognitive, emotional, and social factors.(1, 63) Stress, anxiety,
depression, and maladaptive thoughts are all potential components of the experience of
chronic pain; social support, in turn, has been shown to have a mitigating effect on
these components.(11, 47-49) Patients themselves have recognized that reducing pain
per se is not always the most important factor in improving their overall ability to live
with and adjust to their pain.(64, 65)

This study’s findings extend the literature by providing a more nuanced
understanding of the relationship between social support and a broader range of
outcomes that patients have identified as important for chronic pain. Moreover, this
study explored patient activation as a potential mediator of the relationship between
social support and pain outcomes. Although this hypothesized mediation effect was not

significant, the current study points to the need to advance our understanding of how
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these constructs are related—both through future empirical examination and theory
development that can serve to guide future research. Gaining such understanding is
essential not just to help elucidate these relationships, but to facilitate development of
novel, appropriately targeted interventions that help patients manage their chronic pain.

In addition to advancing our understanding of social support and patient
activation, this study adds to our understanding of the role of social support in how
people think about their pain. Higher social support was associated with lower
catastrophizing and pain centrality, suggesting that patients with pain who have more
supportive relationships are better equipped to cope with and adjust to their pain.
Moreover, emotional functioning and quality of life are highly valued clinical outcomes
for pain.(66) In particular, depression and anxiety commonly co-occur with chronic pain
and can have additive effects that complicate treatment and outcomes.(67-69)
Understanding that these outcomes are positively related to social support underscores
the need to consider interventions targeting social support for people with chronic pain.
Such efforts, regardless of their direct impact on pain itself, are likely to facilitate better
pain self-management through higher patient activation, improved psychosocial
outcomes and feelings of wellbeing, and better pain coping.

This study also corroborates and extends prior work examining patients’
perceptions of support as they seek to manage their pain. Patients have identified the
importance of having another person to motivate them in their self-management
activities, someone to listen, and someone with whom they can discuss common
interests unrelated to pain as valuable to their pain management.(8-10, 70) Gaining a

more complete understanding of social support and how it is related to a broader range
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of outcomes—oparticularly to patient perceptions of having the knowledge, skills, and
confidence to manage one’s health (i.e., patient activation)—provides a stronger
evidence-based foundation from which to ascertain and prioritize social support needs
for patients with chronic pain.

This study is limited in that it was conducted at one medical center with patients
who were all veterans and mostly men. Consequently, findings might not generalize to
patients in other settings. In addition, all data were taken from baseline assessments
prior to an intervention. As a result, data reflect associations that do not readily lend
themselves to causal inferences. Finally, the measure used to assess social support,
the Multidimensional Scale of Perceived Social Support, assesses social support
generally and does not provide data on the specific source(s) of support. More granular
analyses of these sources of support in future work will facilitate further targeting of
interventions designed to enhance social support for patients with chronic pain.

Conclusions

This study’s findings integrate with and extend prior work on the role of social
support in pain self-management and provide insight into the role of patient activation in
chronic pain management. Although patient activation did not mediate the relationship
between social support and outcomes, this study is an important step toward gaining a
more complete understanding of constructs thought to be related to pain self-
management and points to the need to advance theory in this area to guide future
research. Such work is needed to optimize interventions for patients with chronic pain,

ultimately leading to better pain care and outcomes.
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