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Abstract
Background Chronic pain is a common problem in adults that can have a significant impact on individuals’ quality of 
life and on society. The complex pain experience emerges from a dynamic combination of biological, psychological, and 
social factors. Previous research has shown that social support has positive effects on health-related outcomes through two 
mechanisms: direct-effects and stress-buffering effects. The aim of this study was to investigate the role that perceived stress, 
perceived social support, and their interaction play as predictors of global physical health and global mental health in adults 
with chronic pain.
Method One hundred sixty-five adults with chronic pain completed measures of pain, perceived stress, perceived social 
support, global physical health, and global mental health.
Results Perceived stress but not perceived social support made a significant and independent contribution to the prediction of 
global physical health; both perceived stress and perceived social support made independent contributions to the prediction 
of global mental health. The perceived stress × perceived social support interaction did not make a significant contribution 
to the prediction of either criterion variable. The results suggested that perceived stress has an impact on both global physi-
cal and mental health, whereas perceived social support associated mostly with global mental health. In addition, perceived 
social support does not appear to moderate the impact of stress on global physical and mental health.
Conclusion The findings are more consistent with a direct-effects model than a stress-buffering model of social support.
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Introduction

Chronic pain, defined as pain that persists for longer than 
3 months, is a significant healthcare problem that remains 
one of the most prominent causes of disability worldwide 
[1]. Epidemiological studies, conducted in adults of different 
regions, estimate chronic pain prevalence to generally range 
from 10 to 30%, depending on how chronic pain is defined 

[2–5]. In addition to being a common problem, living with 
persistent pain is often a distressing experience that can have 
negative impacts on people’s physical and psychological 
health [6], seriously affecting the patients’ daily activities 
and quality of life [7].

Chronic pain is best viewed from a biopsychosocial per-
spective, which hypothesizes the experience of pain and its 
negative impact on physical and mental health is influenced 
by the dynamic interplay between a biological, psychologi-
cal, and social factors [8–10]. Stress and social support are 
two key psychological factors in the biopsychosocial frame-
work that have been shown to be related to health-related 
outcomes in individuals with chronic pain [11–13]. For 
example, stress has been found to be significantly and posi-
tively associated with pain severity and pain-related disabil-
ity [14–16], while social support has been found to be asso-
ciated with better physical and mental health in individuals 
with chronic pain [17–20]. In addition, evidence indicates 
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that social support is a protective factor against the negative 
effects of pain on mental and physical health [21, 22].

Although the influence of social support and stress on 
adjustment to chronic illness has been widely studied, the 
mechanism by which both factors influence health-related 
status deserves further attention. Traditionally, two models 
have been proposed to explain the role of social support 
in adjustment to stress [23, 24]: a direct-effects model and 
a stress-buffering model. The direct-effects model hypoth-
esizes that social support contributes directly to physical and 
psychological health across all levels of stress. The stress-
buffering model hypothesizes that the negative impact of 
stress on health-related outcomes is buffered by the presence 
of social support; that is, social support has larger benefits 
for those experience higher levels of stress than for those 
experiencing lower levels of stress.

The stress-buffering hypothesis of social support has been 
examined in a large range of studies with non-clinical popu-
lations as well as in samples with a variety of health con-
ditions. For example, in studies conducted with university 
students, social support has been found to buffer the negative 
impact of stress on mental health [25, 26] including depres-
sion [27, 28]. In studies with patients with various health 
conditions, the findings have mostly supported the buffering 
effects of social support on the association between stress 
and health-related status and outcomes. For example, evi-
dence for this model has been found in studies with adults 
with type 2 diabetes [29], women survivors of gynecologic 
cancer [30], and with individuals with early-stage demen-
tia [31]. However, Kornblith and colleagues [32] found that 
stressful life events and social support significantly and 
directly predicted participants’ psychological status across 
all levels of stress, consistent with the direct-effects but not 
with the stress-buffering model.

Both the direct-effects and the stress-buffering models 
have been examined in samples of patients with chronic 
pain. On the one hand, findings supporting the direct-effects 
model but inconsistent with the stress-buffering model have 
been reported in longitudinal [33, 34] and cross-sectional 
studies [35, 36] conducted in samples of individuals with 
rheumatoid arthritis. In all cases, social support did not 
moderate the association of stress on depressive symptoms 
[33, 34]. On the other hand, support for the stress-buffering 
hypothesis of social support has been found in studies with 
patients with rheumatoid arthritis when the criterion vari-
able was depressive symptom severity [37] and psychosocial 
adjustment [38, 39].

As summarized above, mixed results have been found 
when testing the direct-effects and the stress-buffering mod-
els of social support on health outcomes. The inconsistency 
in the findings could be attributed, at least in part, to the 
methodological differences between the studies, particu-
larly in the way stress is defined and assessed. For example, 

“stress” has been operationalized as the level of functional 
ability [34], the presence of arthritis [37], the level of pain 
intensity during the past week [36], and the level of disease 
activity and functional disability scores [38]. This incon-
sistency in how stress is operationalized makes difficult to 
compare results across studies.

Considering the extant evidence, additional research is 
needed to help determine whether social support buffers the 
effects of stress on mental and physical health and health-
related outcomes in adults with chronic pain using specific 
measures developed to measure both social support and 
stress. The knowledge concerning these effects is important 
to help determine whether, and for whom, social support is a 
viable treatment target, as a way to help adults better manage 
chronic pain and its impact on their lives.

Given these considerations, the aim of this study was to 
increase the understanding of the role that perceived social 
support and perceived stress play in the prediction of global 
physical and global mental health (i.e., people’ general 
perception of their physical and mental health) in adults 
with chronic pain, by testing hypotheses emerging from the 
direct-effects and stress-buffering models of social support, 
with the purpose of examining which model is supported 
in a sample of adults with chronic pain. Consistent with 
the direct-effects model, we hypothesized that both social 
support and stress as perceived by the participants (thus, in 
this study, we use the terms “perceived social support” and 
“perceived stress,” respectively) would contribute independ-
ent variance to the prediction of global physical and global 
mental health in a sample of adults with chronic pain. In 
addition, in order to evaluate the stress-buffering model, we 
hypothesized that perceived social support would moderate 
the associations between perceived stress and global physi-
cal and global mental health, such that participants report-
ing more perceived social support would evidence weaker 
associations between perceived stress and global physical 
and mental health than participants reporting less perceived 
social support.

Method

Participants

Participants in this study were a sample of adults with 
chronic pain. Criteria for eligibility included (1) having 
a chronic pain problem (i.e., a pain complaint that had 
persisted or progressed for 3 or more months of duration), 
(2) being at least 18 years of age, (3) having a good com-
prehension of Spanish language (because the measures 
used were written in that language), and (4) having an 
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electronic device (e.g., computer, smartphone, tablet) in 
order to access to the online survey.

The study enrolled 165 adults with chronic pain, of 
whom 153 (93%) were women. Participants’ age ranged 
from 18 to 68 years, and the average age was 43.68 years 
(SD = 9.81). One hundred sixteen (70%) of the partici-
pants reported that their pain was continuous, and 49 
(30%) reported that it was recurrent. The most commonly 
reported chronic pain location was the area around the low 
back, lumbar spine, sacrum, and coccyx (N = 60; 37% of 
the participants). Other common pain sites were the upper 
shoulder and limbs (N = 30, 18%) and the head (N = 28, 
27%). One hundred fifty-two of the participants (92%) 
reported that they had been given a pain-related medical 

diagnosis in relation to their pain. See Table 1 for a more 
detailed information.

Procedures

The study protocol was approved by the Internal Review 
Board of the Universitat Rovira i Virgili. An online sur-
vey was designed to be completed using the Lime Survey 
software (https:// www. limes urvey. org), with the data being 
saved on a secure server that is the property of the Universi-
tat Rovira i Virgili. On the first page or screen of the survey, 
the information about the study purposes and instructions 
for participants were detailed. Before responding to the 
survey questions, participants had to express their consent 

Table 1  Sample characteristics 
(N = 165)

Participant characteristics Mean (SD, range) or N (%)

Age, mean (SD, range) 43.68 (9.81, 18–68)
Self-identified sex at birth, N (%)
  Women 153 (93%)
  Men 12 (7%)

Highest completed education level, N (%)
  Primary studies 13 (8%)
  Secondary studies 94 (57%)
  University studies 58 (35%)

Employment status, N (%)
  Students (in college) 7 (4%)
  Employed 57 (35%)
  Unemployed 54 (33%)
  Retired 7 (4%)
  Receiving a retirement pension 28 (17%)

Location of most frequent chronic pain, N (%)
  Head 28 (17%)
  Cervical region 19 (12%)
  Upper shoulder and upper limbs 30 (18%)
  Thoracic region 2 (1%)
  Abdominal region 3 (2%)
  Lower back, lumbar spine, sacrum, 
  and coccyx 60 (37%)
  Lower limbs 21 (13%)
  Pelvic region 2 (1%)

Course of chronic pain, N (%)
  Continuous 116 (70%)
  Recurrent 49 (30%)

If recurrent, frequency chronic pain, N (%)
  Daily 27 (16%)
  More than once a week 15 (9%)
  Once a week 7 (4%)
  Chronic pain duration in months, mean (SD) 90.46 (164.16)

Current diagnoses of chronic pain, N (%)
  Yes 152 (92%)
  No 13 (8%)

https://www.limesurvey.org
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to participate. The survey consisted of three sections, (1) 
demographic and descriptive information; (2) pain-related 
information; and (3) a series of questionnaires that assessed 
the variables used in this study, which are described below. 
A contact email address and a telephone number were pro-
vided to participants in case they required further assistance 
or need any help.

Participants were recruited from patients’ associations, 
support groups, and network discussion groups. Some par-
ticipants also learned of the study by word of mouth. The 
authors contacted patient groups by email or through social 
networks and requested recruitment assistance by asking 
them to share information about the study with their mem-
bers. Most of the groups contacted expressed a willingness 
to help with recruitment in this way.

Measures

Demographic Variables

Information about sex assigned at birth, age, highest com-
pleted education level, and employment status were col-
lected for descriptive purposes.

Pain‑related Variables 

To ensure that participants had chronic pain, they were asked 
explicitly if they had pain anywhere in their body that lasted 
for over 3 months and, if so, to indicate the duration (in 
months) of this pain. They were also asked to describe the 
pain location(s), the location where they experienced pain 
most frequently, the time pattern of pain (e.g., constant, 
intermittent), and pain frequency. They were also asked 
whether or not they had a current pain diagnosis. Partici-
pants were then asked to rate their current pain intensity on a 
0–10 numerical rating scale (NRS-11), where 0 = “no pain” 
and 10 = “worst pain imaginable.” A great deal of evidence 
supports the reliability and validity of 0–10 NRS measures 
for measuring pain intensity [40–43].

Perceived Social Support

We used the Multidimensional Scale of Perceived Social 
Support (MSPSS) [44, 45] to assess perceived social sup-
port. This 12-item measure asks respondents to rate the 
extent to which they agree with statements about perceived 
social support from three sources: family, friends, and signif-
icant others. Respondents are asked to rate perceived social 
support using a 7-point Likert scale where 1 = “strongly 

disagree” and 7 = “strongly agree.” The responses are 
summed and divided by 12 to compute a total score that can 
range from 1 to 7, with higher scores indicating higher lev-
els of perceived social support. The Spanish version of the 
MSPSS used here has been shown to be reliable and valid, 
supporting its use in the study’s population [46]. In the cur-
rent study, the internal consistency coefficient (Cronbach’s 
alpha) of the total score was 0.93, indicating an excellent 
level of internal consistency reliability.

Perceived Stress 

The 14-item perceived stress scale (PSS) developed by 
Cohen and colleagues [47] was used to measure the degree 
to which situations in one’s life are appraised as stressful. 
The PSS items reflect the experience of emotional stress. 
Sample items include “How often have you felt difficulties 
were piling up so high that you could not overcome them?” 
(positively scored) and “How often have you felt that things 
were going your way?” (negatively scored). Respondents 
are asked to rate the frequency of perceived stress related 
to each item during the last month using a 5-point scale 
(0 = “never” to 4 = “very often”). The total score can range 
from 0 to 56, with higher scores indicating higher levels of 
perceived stress. The Spanish version of the PSS used in this 
study has adequate psychometric properties, as evidenced by 
adequate levels of internal consistency, test–retest reliabil-
ity, concurrent validity, and sensitivity [48]. In the study’s 
sample, the internal consistency (Cronbach’s alpha) of the 
PSS scores was 0.90, indicating excellent internal consist-
ency reliability.

Global Physical and Mental Health 

The PROMIS global mental health (GMH) and global physi-
cal health (GPH) scales [49] were used to assess partici-
pants’ global physical and mental health. This scale consists 
of ten items that provide general perceptions and evaluations 
of one’s physical and mental health. For the purposes of this 
study, we used only the eight items needed to calculate the 
global physical health score (composed by four items assess-
ing overall physical health, physical function, pain, and 
fatigue) and the global mental health score (composed by 
four items assessing quality of life, mental health, satisfac-
tion with social activities, and emotional problems). We then 
converted the summed scores of each scale to T-score val-
ues. We used the Spanish version provided in the PROMIS 
webpage (http:// www. healt hmeas ures. net/ explo re- measu 
rement- syste ms/ promis). The Cronbach’s alpha coefficient 
of the GPH scale and the GMH scale for the current sample 

http://www.healthmeasures.net/explore-measurement-systems/promis
http://www.healthmeasures.net/explore-measurement-systems/promis
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were 0.75 and 0.82, respectively, indicating adequate to good 
internal consistency for these measures.

Data Analysis

We performed two hierarchical multiple linear regression 
analyses to test the study hypotheses. We first computed the 
means, standard deviations, skewness, and kurtosis of the 
study variables in order to ensure that they met the assump-
tions of the planned analysis. We computed Pearson cor-
relations between the study variables and also evaluated 
multicollinearity by computing the variance inflation factor 
(VIF) and the tolerance values of the predictor variables.

In the first hierarchical multiple linear regression analysis, 
the criterion variable was the measure of global physical 
health, and in the second regression analysis, the criterion 
variable was the measure of global mental health. The pre-
dictor variables in both analyses were perceived social sup-
port and perceived stress. In the first step of both analyses, 
we entered two demographic variables (age and sex), pain 
intensity and chronic pain duration (in months), to control 
for their potentially confounding effects on both the predic-
tor and criterion variables [50]. In step 2, we entered the pri-
mary study predictors as a block. In the third and final step, 
we tested the moderating effect of perceived social support 
on the association between perceived stress and the criterion 
variables by entering the perceived stress × perceived social 
support interaction term. Statistical analyses were performed 
using the Statistical Package for Social Sciences (SPSS) for 
Windows version 28.

Results

Preliminary Analyses

The analyses conducted to examine distributions of the 
predictor and criterion variables revealed that distributions 
were essentially normal for all variables. Table 2 shows 
the descriptive statistics for the study variables. As can be 
seen, the mean T-scores on the global mental health and 

global physical health scales were below the mean value of 
the standardized T-scores (i.e., mean value, 50). The aver-
age scores on the perceived stress measure in our sample 
(N = 165, mean = 31.19, SD = 10.23) are higher than those 
obtained in the Spanish validation sample [48] (N = 440, 
mean = 25, SD = 8.1; t = 7.76, p < 0.001), and the scores 
on the measure of perceived social support (N = 165, 
mean = 4.89, SD = 1.57) are lower than those obtained in 
the Spanish validation sample [51] (N = 991, mean = 5.2, 
SD = 1.24; t = 2.85, p < 0.01). In addition, a lack of multi-
collinearity was found as showed by (1) VIF values ranging 
from 1.03 to 1.35, which were all lower than 10 [52, 53], 
and (2) tolerance scores values being all very close to 1 
(range = 0.740–0.973). Table 3 shows the Pearson correla-
tions between the criteria and the predictor variables. As can 
be seen, coefficient values were all statistically significant.

Results of the Hierarchical Multiple Regression 
Analyses

Predicting Global Physical Health

Results of the hierarchical multiple regression analyses 
predicting global physical health are presented in Table 4. 

Table 2  Descriptive statistics 
for the study variables

NRS-11 = 0–10 numerical rating scale, MSPSS multidimensional scale of perceived social support, PSS 
perceived stress scale, PROMIS-GPH PROMIS global physical health, PROMIS-GMH PROMIS global 
mental health

Variable Mean (SD) Scale range Skewness Kurtosis

Pain intensity (NRS-11) 6.53 (2.09) 0–10 −0.64 0.13
Perceived social support (MSPSS) 4.89 (1.57) 1–7 −0.47 −0.47
Perceived stress (PSS) 31.19 (10.23) 0–56 −0.14 −0.39
Physical health (PROMIS-GPH) 29.98 (7.00) 16.2–67.7 0.63 1.19
Mental health (PROMIS-GMH) 36.30 (9.17) 21.1–67.6 0.38 −0.15

Table 3  Pearson correlations between the criteria and the predictor 
variables

** p < 0.01
MSPSS multidimensional scale of perceived social support, PSS per-
ceived stress scale, PROMIS-GPH PROMIS global physical health, 
PROMIS-GMH PROMIS global mental health

Variable Perceived social 
support (MSPSS)

Perceived 
stress 
(PSS)

Perceived social support (MSPSS) 1.00
Perceived stress (PSS) −.47** 1.00
Global physical health (PROMIS-

GPH)
.33** −.50**

Global mental health (PROMIS-
GMH)

.53** −.77**
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Age, sex, current pain intensity, and pain duration entered 
as control variables explained 32% of the variance in the 
criterion variable (F(4,160) = 19.13, p < 0.001), which was 
explained primarily by pain intensity (β = −0.54, t = −7.59, 
p < 0.001). Perceived stress and perceived social support, 
entered as a block in step 2, explained an additional 16% 
of the variance (Fchange (2,158) = 24.96, p < 0.001). However, 
only perceived stress made a statistically significant and 
independent contribution to the prediction of global physi-
cal health (β = −0.39, t = −5.94, p < 0.001). The perceived 
social support × perceived stress interaction was not statisti-
cally significant (β = 0.03, t = 0.55, p = 0.584).

Predicting Global Mental Health

The results of the regression analyses predicting global 
mental health are presented in Table 5. As can be seen, the 
control variables (age, sex, current pain intensity, and pain 
duration) explained a 9% of the variance in the criterion 
variable (F(4,160) = 4.29, p < 0.01), which was explained pri-
marily by pain intensity (β = −0.23, t = −2.94, p < 0.01). Per-
ceived social support and perceived stress explained an addi-
tional 65% of the variance (Fchange (2,158) = 121.79, p < 0.001). 
Both perceived social support (β = 0.18, t = 3.31, p < 0.01) 
and perceived stress (β = −0.66, t = −12.09, p < 0.001) 

contributed independently to the prediction of global men-
tal health. However, the interaction term was not statistically 
significant (β = −0.06, t = −1.27, p = 0.206).

Discussion

The findings from this study contribute to our understanding 
of the processes through which perceived social support and 
perceived stress may influence global physical and mental 
health by evaluating the two models that are used to explain 
these relationships [23, 24]. The results have important clini-
cal and theoretical implications.

We found that perceived stress made an independent con-
tribution to the prediction of both global physical and mental 
health, while perceived social support made an independent 
contribution only to the prediction of global mental health. 
In this study, the scores on the measures of perceived social 
support and global physical health were positive and sig-
nificantly associated, but perceived social support was not 
an independent predictor of global physical health in the 
regression model. This finding is inconsistent with many, 
but not all, of the studies that have examined the effects 
of social support on physical health-related outcomes pub-
lished over the recent decades [54]. The inconsistency in 

Table 4  Summary of the 
hierarchical multiple regression 
analysis predicting global 
physical health

Step & variable R2 ΔR2 ΔF (p) β t (p) 95% CI for t

1.Control variables .32 .32 19.13 (< .001)
  Age −.07 −.97 (.321) −.15 to .05
  Sex .06 .92 (.361) −1.89 to 5.16
  Pain intensity −.52 −7.59 (< .001) −2.17 to −1.27
  Chronic pain duration −.11 −.69 (.094) −.03 to .01

2. Predictor variables .49 .16 24.96 (< .001)
  Social support .05 .72 (.470) −.37 to 0.80
  Perceived stress −.39 −5.94 (< .001) −.36 to −.18

3. Interaction .49  < .01 .30 (.584)
  Social support × perceived stress .03 .55 (.584) −.04 to .07

Table 5  Summary of the 
hierarchical multiple regression 
analysis predicting global 
mental health

Step & variable R2 ΔR2 ΔF (p) β t (p) 95% CI for t

1. Control variables .09 .09 4.29 (.003)
  Age −.06 −.79 (.431) −.21 to .09
  Sex .05 .65 (.518) −3.58 to 7.07
  Pain intensity −.23 −2.94 (.004) −1.69 to −.33
  Chronic pain duration −.14 −1.84 (.068) −.05 to 0.01

2.Predictor variables .65 .55 121.79 (< .001)
  Perceived social support .18 3.31 (.001) .43 to 1.70
  Perceived stress −.66 −12.09 (< .001) −.69 to −.49

3. Interaction .63 .02 1.61 (.206)
  Social support × perceived stress −.06 −1.27 (.206) −.09 to .02
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findings could potentially be due to the multidimensional 
and multifaceted nature of the social support construct. For 
example, in a recent study, it has been shown that different 
dimensions of social support (i.e., emotional, tangible or 
instrumental, interaction or exchange, and community sup-
port) have heterogeneous effects on individual physical and 
mental health [55].

The findings supported the direct-effects model, but not 
the stress-buffering model, in this sample of adults with 
chronic pain. In the current sample, the negative conse-
quences of perceived stress on global physical and mental 
health were not buffered or mitigated by participants’ per-
ceived social support. Previous research has found mixed 
evidence for the direct-effects model and for the stress-buff-
ering model of social support in other samples of individu-
als with chronic pain. The findings here are consistent with 
previous research supporting the direct-effects model [33, 
35]. The findings also support the possibility, but do not 
confirm this possibility given the cross-sectional nature of 
the data, that perceived social support and perceived stress 
may influence adjustment to chronic pain, consistent with a 
biopsychosocial model of chronic pain [9].

From a clinical perspective, and if future research sup-
ports a causal impact of perceived social support and per-
ceived stress on global health and function in individuals 
with chronic pain, these findings reinforce the importance 
of including social support and stress management strate-
gies when considering targets for pain interventions [56–58]. 
As indicated previously, the association between perceived 
stress and important health outcomes is well-established, 
including research supporting the effects of perceived stress 
on the onset and maintenance of chronic illness in general 
[59–61] and chronic pain in particular [14, 15]. Simi-
larly, there is a great deal of research supporting associa-
tions between perceived social support and both physical 
and psychological outcomes [12]; some studies have also 
linked perceived social support with changes in physiologi-
cal processes such as cardiovascular, neuroendocrine, and 
immune function [62]. Moreover, a lack of perceived social 
support has been linked to higher rates of morbidity and 
mortality in some studies [11, 63]. Promoting social support 
resources has been identified as a factor that can promote 
healthy behaviors such as adaptive coping strategies [64] 
and exercise practice [65], both of which are important to 
adjustment to chronic pain.

That said, it is also important to note that not all “social 
support” is healthy or beneficial. While we did not evalu-
ate the effects of solicitous responses (i.e., a type of social 
response that involves encouraging patients with pain to 
engage in less activity or stop activity as a way to cope with 
pain, often intended as a supporting response), solicitous 
responses from spouses or partners have been consist-
ently associated with poorer physical function, even if it is 

sometimes shown to be associated with better psychological 
function [51, 66, 67]. Thus, when encouraging individuals 
with chronic pain to seek and obtain more social support, 
it is important to educate them regarding the most useful 
types of social support — that is, unconditional support as 
opposed to conditional and pain-contingent support — so as 
to enhance long-term positive outcomes.

The lack of support for the stress-buffering model is 
consistent with some studies, cited previously, that also did 
not find moderating effects of perceived social support on 
the associations between perceived stress and pain-related 
outcomes. The findings here contribute to the literature on 
this topic, which could ultimately be used to help determine 
when buffering effects of perceived social support might 
and might not be most likely to be found. Factors that could 
potentially be associated with the presence of buffering 
effects could include the specific measures of perceived 
social support and perceived stress used. In our work, unlike 
some studies described in the introduction, perceived stress 
was assessed with a measure developed specifically for the 
purpose, the 14-item perceived stress scale (PSS) developed 
by Cohen and colleagues. Another factor that could poten-
tially influence whether or not a stress-buffeting effect is 
identified is the specific domains of perceived social sup-
port and perceived stress assessed. A third factor is the par-
ticipant’s personal characteristics, such as the type of the 
pain problem examined or the participant’s sex. In order 
to identify which of these personal and contextual factors 
impact the presence of a stress-buffering effect, multiple 
studies which assess different social support domains using 
different social support measures in samples with different 
characteristics are needed. The current analyses provide one 
such study for the research literature [23].

A number of the study’s limitations should be con-
sidered when interpreting the results of this study. First, 
the sample was one of convenience (i.e., individuals with 
chronic pain willing to complete an online survey) and 
was composed mostly of women. Although participants’ 
sex was controlled in the analyses, the findings might have 
been different if there had been a greater representation of 
men [68]. Additional research using other samples, includ-
ing samples with more male participants or participants 
with other cultural backgrounds, is needed to help estab-
lish the reliability and generalizability of the results. Addi-
tional studies are also needed to examine how the nature of 
pain diagnosis and its severity could influence the results 
of the associations examined in this study. Unfortunately, 
participants in this study were asked only if they did or did 
not have a current pain diagnose: information about any 
diagnosis if there was one was not collected. Second, we 
collected data using an online survey, which did not allow 
us to verify the degree to which participants were genuine 
in their responses. However, participation was voluntary, 
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and the participants were not compensated. Therefore, 
it seems highly unlikely that they provided misleading 
responses to the survey. Third, we used a cross-sectional 
design. While such a design is appropriate for testing the 
study hypotheses, we are not able to use the findings to 
evaluate the causal relationships among the study vari-
ables. Longitudinal research or clinical trials in which per-
ceived social support or perceived stress are experimen-
tally manipulated (e.g., by using random assignment to 
interventions which improve social connections and sup-
port and/or teach patients stress management strategies) 
are needed to evaluate the causal influences of changes in 
support or stress on subsequent function.

Despite the study’s limitations, the findings provide new 
important information regarding the role that both perceived 
social support and perceived stress play in the adjustment 
to chronic pain in adults. The potential importance of both 
factors was supported, although in this study only perceived 
stress was associated with both health domains examined. 
The findings also confirm the viability of the direct-effects 
model of social support and are consistent with the idea 
that perceived stress may have a direct and similar negative 
effect on health regardless of the amount of social support 
available. The inconsistent findings in the research literature 
concerning the stress-buffering model of social support sug-
gests a need for research to help determine the conditions 
by which perceived social support might — or might not 
— buffer the negative impact of pain and stress on health 
in individuals with chronic pain. Ultimately, this body of 
research could provide an empirical basis for helping to 
determine which psychosocial factors to target in pain treat-
ment — and perhaps when and for whom to target these 
factors — in order to maximize beneficial outcomes.
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