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Abstract

The current study examined between- and within-subject variability in pain-related symptoms as
predictors of pain and fatigue, and identified patient subgroups based upon symptom variability
characteristics. Two hundred and fifty-six fibromyalgia (FM) patients completed daily diaries up
to a period of 154 days and reported on symptoms of pain intensity, pain unpleasantness, fatigue,
anxiety, and depressed mood. Measures of health status, quality of life, and somatic symptoms
were obtained at baseline, and hierarchical linear modeling and cluster analyses were employed.
Significant intra- and inter-individual variability in daily FM symptoms was observed. Higher
levels of pain were associated with greater fluctuations in pain unpleasantness, fatigue, and
depressed mood. Similar effects were observed for fatigue and individual variability in anxiety
also emerged as a robust predictor. Three FM subgroups were revealed: low variability in
symptoms (Cluster 1), high symptom variability (Cluster 2), and a mixed variability group
characterized by low fluctuation in pain unpleasantness; moderate pain, fatigue, and depressed
mood variability; and high anxiety variability (Cluster 3). Cluster 3 exhibited lower social
functioning and higher levels of pain, compared to Cluster 1. These findings support the dynamic
nature of FM pain and suggest the presence of FM subgroups based upon variation in mood and
pain symptomatology.
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Introduction

Chronic pain does not follow a static course, but rather is associated with fluctuations in
symptoms that can vary within and across days.1: 3: 21. 23. 30 Thjs variable nature of pain can
make treatment more challenging and reduce one’s ability to capitalize on adaptive coping
resources. Although variation in symptoms is a normal part of chronic pain, most studies
have relied on patient recall or self-report of pain at a single time point which may not fully
capture the dynamics of the pain experience. Thus, momentary-based assessments
examining pain symptoms may be more sensitive to the changes in pain that naturally occur
over the course of time.?: 12,20

Previous studies have identified a number of factors associated with greater variability in
pain including depression,3> 48 poor health,*8 lower quality of life,3% and higher daily pain
intensity.#8 While negative pain-related factors (e.g., poor sleep quality, negative affect) may
give rise to daily changes in pain, it is also plausible that these effects are bidirectional.
Indeed, the stress associated with disease unpredictability may have an adverse impact on
psychological and physical functioning and ultimately heighten levels of pain and
concomitant symptoms. Supporting this, symptomatic variability in multiple sclerosis has
been identified as a contributor to greater levels of depression and fatigue,33 while day-to-
day changes in rheumatoid arthritis symptoms are known to predict self-reported
interpersonal functioning.” These effects also extend to adaptive functioning, as Zautra and
colleagues found that within-person increases in positive affect contributed to lower daily
fatigue in fibromyalgia (FM).4° While these findings highlight the association between
symptom variability and health outcomes, there has been limited investigation on the
influence of these fluctuations. This represents an important area of inquiry as distinguishing
the clinical course of pain and disease-associated symptoms may be a step toward
optimizing pain management.

Equally underexplored is whether phenotypic patterns of variability exist across pain
symptomatology. To our knowledge, only one study has addressed this? by characterizing
two groups of osteoarthritis patients as high versus low pain variability (measured over a
period of 30 days). Although individuals in the high pain variability group exhibited greater
levels of pain intensity and employed more emotion-focused rather than problem-focused
coping strategies, the opposite was true for the low pain variability group. These findings
suggest that clinical symptoms may differ across characteristics of variability, and would
align with other studies reflecting distinct subgroups based upon pain symptom presentation.
8,13, 24,25 However, it is important to note that the authors used a median split to identify
their subgroups rather than relying on empirical-driven methods (e.g., cluster analysis) to
capture group patterns of variability.

Using a longitudinal, daily diary approach, the objective of the current study was to assess
day-to-day variability in pain-related symptoms (i.e., pain intensity, pain unpleasantness,
fatigue, depressed mood, anxiety). FM was selected as the target population as it represents
a condition often affected by significant variation in pain and fatigue, as well as changes in
behavioral and affective symptoms that coincide with symptom fluctuations.28: 49 In
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particular, we were interested in whether individuals with greater intra-individual fluctuation
in symptoms (i.e., pain and unpleasantness, fatigue, mood), and more frequent symptoms on
average, reported higher levels of pain and fatigue. We hypothesized that FM patients with
greater daily symptom variability would exhibit higher levels of pain and fatigue. A
secondary aim of this research was to examine cluster profiles across variability
characteristics and identify associations with psychosocial factors.

Participants and Procedures

A total of 256 FM participants were recruited from the community through flyers, FM
support groups, and the outpatient clinics of the University of Florida. All subjects attended
a laboratory session where a thorough evaluation of eligibility was conducted. Participants
who fulfilled the 1990 American College of Rheumatology (ACR) Criteria*’ for FM
(confirmed by a rheumatologist [RS]) were asked to complete a battery of psychosocial
questionnaires. Subjects were excluded if they had any other significant medical illness
besides FM. Chronic painless conditions like controlled hypertension and thyroid conditions
were allowed. To assess the natural variability in pain and mood symptoms, subjects were
tapered off all analgesic and psychotropic medications except for low dose anti-depressants
(<10 mg/day) and muscle relaxers. Low dose trazodone (<15 mg/day) was allowed as a
sleep aid. Procedures were approved by the University of Florida Institutional Review Board
and all participants provided written informed consent.

Phone Call-In of Daily Ratings

Participants were asked to complete daily symptom ratings for at least 2 weeks and up to 90
days (or until they experienced a disease flare). A unique identification number was
provided as well as verbal and written instructions to call a toll-free automated phone line
(VoiceGuide, AU) in the morning and report their overall clinical pain intensity, pain
unpleasantness, fatigue, depressed mood, and anxiety once daily. Using a phone pad, an
automated voice-response system asked subjects to rate their current symptoms using five
separate 0—100 numerical scales (NRS). Interpretation of these scales is as follows: Pain
Intensity, 0=no pain, 100=most intense pain imaginable; Pain Unpleasantness, 0=no pain
unpleasantness, 100=most intense pain unpleasantness imaginable; Fatigue, 0=no fatigue,
100=most intense fatigue imaginable; Depression (i.e., depressed mood), 0=no depression,
100=most intense depression imaginable; Anxiety, 0=no anxiety, 100=most intense anxiety
imaginable. During the baseline assessment, participants were provided specific instructions
on the interpretation of symptom variables.

Questionnaires

Short Form (36) Health Survey (SF-36)—The SF-36%° is a 36-item measure examining
health status and quality of life across eight scaled scores: 1) Energy/Fatigue (4 items), 2)
Physical Functioning (10 items), 3) Bodily Pain (2 items), 4) General Health Perceptions (5
items), 5) Physical Role Limitations (4 items), 6) Emotional Role Functioning (3 items), 7)
Social Role Functioning (2 items), and 8) Mental Health (5 items). Only the physical
functioning (e.qg., “Does your health now limit you in walking more than a mile”), social role
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functioning (e.g., “ 7o what extent has your physical health or emotional problems interfered
with your normal social activities with family, friends, neighbors, or groups™), and physical
role limitations (e.qg., “Have you cut down the amount of time you spent on work or other
activities as a result of your physical healti’) scales were used for the current study. All
scale items were linearly transformed to a 0 to 100 scale, with 100 indicating the highest
level of functioning (higher quality of life). The SF-36 is a commonly used instrument and
demonstrates good reliability and validity.> 22

Pennebaker Inventory of Limbic Languidness (PILL)—The PILL?? is a 54-item
inventory that examines the frequency of physical symptoms and sensations (e.g., racing
heart, ringing in ears, coughing) associated with the tendency to exhibit hypervigilance to
somatic stimuli. Respondents recorded the prevalence of each item on a 1 to 5 scale ranging
from *have never or almost never experienced” to “more than once every week.” Higher
scores indicate a greater frequency of somatic symptoms. The PILL demonstrates high
internal consistency and test-retest reliability.2?

Data Analysis

Hierarchical linear modeling (HLM) using full maximum likelihood estimation (MIXED
procedure in SPSS 23.0) was conducted to examine inter- and intra-individual variability
among daily ratings of pain, pain unpleasantness, fatigue, depressed mood, and anxiety.
Subject 1D was applied as the grouping variable to define Level 2 units. Given the
hierarchical nature of daily diary data (i.e., daily observations nested within each
participant), HLM is a suitable analytic method as it does not require observations to be
independent, ensures missing cases are not excluded, and can correctly model variability
between and within individuals using more complex error structures.11: 16.18 The
heterogeneous compound symmetric error covariance matrix was specified as the final
model as it had the best fit according to Akaike Information Criterion (AIC). Participants
were included in the analysis if they contributed at minimum seven days of symptom ratings,
and were excluded if more than 15 days lapsed between symptom monitoring. Daily diary
observations from FM participants were analyzed with up to 154 time-points nested within
each subject.

Following the conventions of HLM outlined by Singer and Willett as well as Heck and
colleagues,16: 36 3 series of steps were conducted for modeling procedures. Initially,
unconditional models (i.e., null model) with no predictors were estimated to examine
between- and within-subject variation in daily FM symptoms (i.e., pain intensity, pain
unpleasantness, fatigue, depressed mood, anxiety). Then, separate unconditional growth
models were assessed using time as the Level 1 predictor and FM symptoms entered as the
dependent variables to examine baseline levels of change over time existing across each
outcome. Next, time-varying predictors were group-mean centered for Level 2 variables
(each person’s average score of the variable across time) and person-mean centered for
Level 1 variables (subtracting each individual’s average score for a variable from the daily
rating) to disaggregate the between- and within-subject effects. Thus, Level 2 predictors
represented each person’s mean score on a variable, while Level 1 predictors denoted each
individual’s daily deviation from their average score on that variable. Afterwards, separate
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multilevel models were conducted to examine FM symptoms as mean- and within-level
predictors of pain intensity and fatigue. Cross-level interaction terms were added to assess
whether the effect of time on each outcome (pain intensity, fatigue) differed by the levels of
another predictor (using the centered value). Both unadjusted and adjusted (controlling for
the effects of the other predictors) models were analyzed for comparison. In the unadjusted
models, mean-level predictors were entered separately, while centered predictors were added
individually both as a fixed effect and as a random effect.

Hierarchical cluster analysis employing Ward’s clustering method with squared Euclidean
distances as the similarity measures was conducted to identify subgroups of individuals that
differed across measures of variability. In this analysis, the within-subject variance (i.e.,
SD’s of pain intensity, pain unpleasantness, fatigue, depressed mood, anxiety) across time
was calculated separately for each participant to capture fluctuations about the mean.
Agglomeration coefficients were examined to identify the cluster solution that best
represented the data, with the optimal number being chosen based upon the point at which
the percentage change was the largest between the clusters.2” To ensure the generalizability
of the cluster assignment, a cross-validation was conducted by creating a sub-sample of the
dataset through a random splitting method (50% of cases), and comparing the cluster
solution (i.e., testing dataset) for consistency with the original sample (no differences were
found in the cluster solution across the two samples). Multivariate ANOVA’s were then
conducted to examine cluster group differences in mean pain intensity and psychosocial
characteristics (SF-36 physical functioning, SF-36 social functioning, SF-36 physical role
limitations, PILL), controlling for the effects of sex. To obtain effect size estimates
associated with ~tests, partial eta-squared (77,,2) was calculated (small=.01, medium=.06,
large=.14). Significance was set at p<.05 for all analyses.

Participant characteristics

Table 1 presents demographic and clinical data for the sample. A total of 323 subjects
participated in the study; however, 65 were excluded due to incomplete data (i.e., <7 days of
monitoring or >15 lapsed days) and two participants were omitted due to having an extreme
number of data points (i.e., 223 days of symptom reporting). Therefore, analyses were based
upon the final sample of 256 participants. Subjects were mainly female, white/Caucasian,
not married, and unemployed. The average age of the sample was 48.5 years and mean
educational attainment was 14.1 years. Mean symptom levels at the baseline visit were as
follows: pain intensity (M=57.1, SD=19.9), pain unpleasantness (M=56.2, SD=21.8), fatigue
(M=59.9, SD=24.1), depressed mood (M=30.0, SD=25.3), anxiety (M=31.9, SD=26.9),
SF-36 physical functioning (AM=39.2, SD=23.7), SF-36 social role functioning (M=45.1,
SD=25.2), SF-36 physical role limitations (M=14.4, SD=28.9), and the PILL (A/=91.6,
SD=33.5). Table 2 lists the mean symptom levels throughout the duration of the study. The
average number of days for symptom rating was 18.8 (Mode=14.0; Range=7.0 to 154.0
days). Participants completed 4,820 days out of 5,586 possible data points, a completion rate
of 84.1%. Descriptive statistics and analysis of variance did not reveal any significant

J Pain. Author manuscript; available in PMC 2019 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bartley et al. Page 6

differences in the degree of missingness across demographic/clinical characteristics or
cluster group membership.

Individual differences in between- and within-subject variability

Multilevel null models were estimated to examine variances between and within persons for
daily ratings of pain intensity, pain unpleasantness, fatigue, depressed mood, and anxiety
(Table 2). Each of the outcome variables showed pronounced variation both between and
within individuals; thus, there was adequate variability at each level to conduct a multilevel
analysis. While most of the variance in FM symptoms was due to the differences between
persons in their average levels (Range 64—77%), a statistically significant amount of
variance was also explained by day-to-day variation (Range 23-35%) in scores.

Linear growth in outcomes

Next, baseline multilevel models were expanded by entering time as a predictor of each FM
symptom to determine whether there was systematic variation over time in each outcome.
As seen in Table 3, linear decreases in pain intensity (8= -.17, p=.005) and fatigue (8= -.17,
p~=.01) were observed, while the decline in pain unpleasantness approached significance (5=
-.10, p=.07). There were no significant changes over time in depressed mood (8= -.07, p=.
21) and anxiety (8= -.05, p=.47). Based on covariance parameter estimates, there was still
significant variance in intercepts and slopes to be explained across individuals for all FM
symptoms (all p’s<.001).

Predictors of pain and fatigue variability

Tables 4 and 5 present results for unadjusted models, as well as final multilevel models in
which each predictor was entered simultaneously (covarying for the effects of other
predictors). When entered separately, all mean-level predictors (i.e., pain unpleasantness,
fatigue, depressed mood, anxiety) were associated with daily pain intensity (°s<.001);
however, depressed mood was no longer significant in the full model. At the within-person
level, symptom increases (across all predictors) were associated with higher levels of pain
intensity, but anxiety was no longer a significant predictor after adjusting for all variables
(0=.96). There were significant interactions in the unadjusted analyses, signifying thata 1
SD decrease in within-subject variation in both unpleasantness and depressed mood was
associated with a .09% and .15% increase in pain intensity over time, respectively.

As observed with pain intensity, all mean-level predictors were associated with daily fatigue
(all p’s<.001) in the unadjusted analyses, signifying that individuals with higher symptoms,
on average, displayed greater levels of fatigue. When covarying the effects of the other
variables, mean pain intensity (p<.01) and anxiety (p<.001) were the only significant
predictors of fatigue. The level 1 (within-person) results demonstrate significant associations
between all predictors with daily fatigue and these effects remained significant in the full
model (p°s<.001). The cross-level interactions in both the unadjusted and adjusted analyses
were all non-significant for fatigue.
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Variability Cluster Analysis

All measures of variability (i.e., SD units of pain intensity, pain unpleasantness, depressed
mood, anxiety, and fatigue) were subjected to Cluster Analysis to identify empirically-
derived classifications based upon variability profiles (Table 6). Three clusters were revealed
and characterized by the following: 1) Cluster 1: Low Variability (A=115; 44.9%): low
degree of variability among pain intensity, pain unpleasantness, fatigue, and affect; 2)
Cluster 2: High Variability (A=48; 18.8%): high degree of variability among pain intensity,
pain unpleasantness, fatigue, and affect; and 3) Cluster 3: Mixed Variability (AM=93; 36.3%):
low degree of variability in pain unpleasantness; moderate variability in pain intensity,
fatigue, and depressed mood; and high variability in anxiety.

Psychosocial Profiles across Cluster Assignment

After controlling for sex, significant differences across cluster membership emerged in pain
(F[2,195]=4.20, p=.02, n,>=.04) and social functioning (F[2,195]=3.44, p=.03, 1,?=.03)
(Figure 1). Specifically, participants in Cluster 3 (Mixed Variability) reported the highest
degree of pain intensity (p<.01) and lower social functioning (o=.01), relative to Cluster 1
(Low Variability). No differences in physical functioning (p=.24), physical role limitations
(p=.32), or somatic symptoms (p=.11) were detected across clusters.

Discussion

Traditionally, methods to understand pain and associated symptoms in FM have focused on
capturing average or current levels in patients; however, it is known that these experiences
are highly dynamicl® and are characterized by frequent highs and lows in symptomatology.
9,20, 41, 44,49 The purpose of this study was to: 1) identify predictors of pain and fatigue in
FM using a longitudinal, ecological momentary approach, and 2) characterize patient
subgroups based upon variation in pain and affective symptomatology.

There was pronounced variability in FM symptoms, with up to 77% of the variation in
symptomatology occurring across individuals, while a smaller, yet significant portion of the
variance was attributed to intra-individual fluctuation in symptoms. We also found that
levels of pain intensity, fatigue, and to a lesser extent, pain unpleasantness decreased over
time, while depressed mood and anxiety demonstrated greater long-term stability. Such
findings provide evidence regarding the temporal trajectory of pain-related symptoms and
suggest that factors other than negative emotions may contribute to longitudinal changes in
pain and fatigue.

After controlling for other predictors in the model, FM patients with higher mean levels of
pain unpleasantness, fatigue, and anxiety reported greater pain intensity. Further, individuals
with greater day-to-day variability in fatigue and depressed mood exhibited higher levels of
pain. These effects were less robust than those found for pain unpleasantness (as reflected by
the beta weights), and ultimately could signify a natural correlation between these two
variables as participant’s mean pain unpleasantness and intensity ratings were highly
correlated (r=.91). A similar pattern for fatigue was also found, with the exception that
patients with greater intra-individual variation in anxiety also reported higher fatigue. This
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suggests that anxiety may be a stronger predictor of fatigue than pain intensity, and could
highlight the role that negative affect has on fatigue as reflected by the size of the effects
observed for anxiety and depressed mood. Consistent with these results, Graff and
colleagues!* found that psychological distress and lower well-being predicted greater fatigue
over a two-year period. Likewise, both fatigue and negative mood (i.e., frustration) predicted
within-day increases in one another in a lagged analysis by Hegerty et al.1” In light of the
current findings, the inability to flexibly modulate daily mood may be physically taxing and
interrupt the ability to self-regulate energy levels. Ultimately, these effects may have a
detrimental impact on physical functioning (i.e., fatigue) in FM.

We also found evidence of three distinct subgroups centered on patterns of variability in pain
intensity, mood (i.e., anxiety, depressed mood), and fatigue. While our study is distinct in
that variability was the primary outcome, these findings are generally consistent with
existing research as prior attempts of classification have identified subgroups based upon a
number of factors including psychological and physical functioning,

8,10, 13, 24, 25, 31, 34, 43, 46 ¢ ping, 13, 25, 40, 42 somatic symptomatology,8: 10: 24 25, 43 megical
health comorbidities,1? somatosensory functioning/symptoms,13: 19. 34 piomedical markers,
24 and childhood trauma.24 The current findings support the notion that FM subgroups are
determined at least, in part, by variability in disease-associated symptoms.

Further investigation revealed that the clusters had distinct characteristics based upon pain
intensity and social functioning. For instance, participants with low overall symptom
fluctuation (Cluster 1) had lower levels of pain and higher psychosocial functioning. This
could signify a form of adaptive functioning with patients having relative stability in their
disease symptoms despite current FM diagnosis. Conversely, patients in Cluster 3,
characterized by lower variation in pain but high mood variability (namely, anxiety),
exhibited poorer psychosocial outcomes. Notably, this group also had the highest degree of
pain intensity, and upon additional analysis, also demonstrated higher levels of depressed
mood, anxiety, and fatigue. While the specific direction of these effects is unclear, it is
tempting to suggest that for this group, the inability to regulate emotions in conjunction with
the profile of high symptom scores could add to the disease burden of FM and adversely
impact psychological and social functioning.

Symptom variability in chronic pain conditions has long been underappreciated as studies
have generally focused on mean values at a single time-point. However, attending to the
static features of pain may obscure actual patterns of functioning that exist in the pain
experience. Instead, capturing day-to-day dynamic shifts in symptom reporting may promote
increased understanding of FM and other pain conditions. While daily diary strategies come
with their own limitation of increasing participant burden, such approaches have the added
value of highlighting processes that shape the course of chronic pain and provide a rich
platform for enhancing clinical care. Indeed, Harris and colleagues!® observed greater
responsiveness to analgesics and placebo in individuals characterized by greater pain
variation. Thus, identifying variability profiles among patients with ongoing pain may have
broad implications for pharmacological intervention and could assist in the identification of
treatment responders. Likewise, pinpointing modifiable processes that account for symptom
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variability and working toward strategies that promote stability in these factors may prove
beneficial for reducing disease burden.

Also notable is the demarcation observed for both pain intensity and fatigue suggesting that
they are, in fact, distinct entities. While fatigue has been conceptualized as a consequence of
pain32 and commonly examined as a secondary outcome, more recent research has revealed
that pain and fatigue are independent symptoms® that uniquely predict pain outcomes.* As
noted in our study, they also may be explainable by discrete predictors given that variability
in pain unpleasantness was a more robust predictor of pain intensity, while day-to-day
fluctuations in negative affect were more closely associated with fatigue. Gaining a better
understanding of the mechanisms that drive the dynamics of daily pain and fatigue may
facilitate more directed therapies that target the regulation of FM-related symptoms (e.g.,
affect). Moreover, given the clear emergence of subgroups based upon temporal patterns of
variability, our findings encourage additional examination of day-to-day shifts in FM
symptoms. Understanding how fluctuations in symptoms are associated with coping and
other psychosocial processes may yield important information that can drive clinical
treatments for individuals with chronic pain.

In the context of our findings, a few limitations are worth noting. First, some of the effect
sizes for our pain symptoms were relatively modest, and symptoms were measured during
the morning which may have limited the ability to observe fluctuations across other time-
points. For instance, a number of studies have noted variability in pain symptoms within the
day and even on the weekends. 3 17. 37 Second, differences in psychosocial characteristics
across our clusters were only compared across two measures (i.e., SF-36 and PILL);
therefore, it is possible that other factors not assessed could differ across patterns of
variability. Third, a small degree of demographic data was missing. To address this issue,
analyses were conducted comparing participants with complete demographic data with
individuals who had missing data and results were analogous to those reported. Thus, we
have confidence that this did not significantly impact our findings. Fourth, given the
variability in symptom reporting, it is possible that participants with greater symptomatology
were less compliant with daily reporting, thus creating a potential selection bias. Moreover,
we did not collect data on whether patients were involved in ongoing non-pharmacological
treatment for their pain, an effect which could have altered pain and mood symptoms.
Further research assessing changes in positive affect may also provide some insight into the
presentation of pain and fatigue, especially given the adaptive benefits of positive coping.
38,50 sypporting this, Zautra and colleagues®® found that lower levels of fatigue were noted
on days with greater positive affect, while daily variations in positive mood were associated
with lower fatigue. Additionally, Ong et al?8 observed that increases in daily positive
emotions predicted decreases in pain catastrophizing, an outcome which was observed in
individuals with higher psychological resilience. These limitations notwithstanding, the
current study builds upon existing research supporting the fluctuating nature of FM
symptoms,28: 49 and highlights the feasibility of ecological momentary assessment to capture
daily manifestations of pain symptomatology. Additionally, daily pain and concomitant
symptoms were captured in a large FM sample over a prolonged period of time. The
findings provide evidence on the heterogeneity of FM, and is the first, to our knowledge, to
identify subgroups of patients based upon characteristics of symptom variability.
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Taken together, our findings suggest that targeting symptom variability may be an important
goal for treatment. For instance, patients in Cluster 3 may benefit from both
pharmacological and psychotherapy interventions aimed at reducing overall levels of pain
and related symptoms, but also targeting the regulation of mood. For Cluster 1 patients who
appear to be relatively well-adjusted despite having symptoms of FM, psychological
treatment may be less warranted. Future research may benefit from examining the
effectiveness of interventions based upon phenotypic characteristics of symptom variability,
and increasing understanding of patient controllability of both pain and mood symptoms.
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Highlights
Fibromyalgia patients experience daily variability in pain, fatigue, and mood.
Differences in pain and social functioning emerged across variability clusters.

Targeting symptom variability may be an important clinical initiative.
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Perspective

Fibromyalgia patients display significant intra- and inter-individual variability in pain,
mood, and fatigue. Subgroups in mood and pain-related variability emerged, with
phenotypic clusters differing across levels of pain intensity and social functioning. Better
understanding of the processes impacting pain variability may facilitate targeted
treatments for the control of pain.
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Figure 1. Symptom profiles across psychosocial clusters
Relative to Cluster 1, pain intensity was significantly higher and social functioning was

lower in Cluster 3. There were no group differences in physical functioning, physical role
limitations, or somatic symptoms. Note: PainInt=Pain Intensity, PhysFunc=Physical
Functioning, SocFunc=Social Functioning, PhysRoleLim=Physical Role Limitations,
SomSymp=Somatic Symptoms.
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