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Background. Patients with rheumatoid arthritis may experience increased negative outcomes if they exhibit specific patterns of
dispositional affect. Objective. To identify subgroups of patients with rheumatoid arthritis based on dispositional affect. The
secondary objective was to compare mood, pain catastrophizing, fear of pain, disability, and quality of life between subgroups.
Methods. Outpatients from a rheumatology clinic were categorized into subgroups by a cluster analysis based on dispositional
affect. Differences in outcomes were compared between clusters through multivariate analysis of covariance. Results. 227 patients
were divided into two subgroups. Cluster 1 (n = 85) included patients reporting significantly higher scores on all dispositional
variables (experiential avoidance, anxiety sensitivity, worry, fear of pain, and perfectionism; all p < 0.001) compared to patients in
Cluster 2 (n = 142). Patients in Cluster 1 also reported significantly greater mood impairment, pain anxiety sensitivity, and pain
catastrophizing (all p < 0.001). Clusters did not differ on quality of life or disability. Conclusions. The present study identifies
a subgroup of rheumatoid arthritis patients who score significantly higher on dispositional affect and report increased mood
impairment, pain anxiety sensitivity, and pain catastrophizing. Considering dispositional affect within subgroups of patients with

RA may help health professionals tailor interventions for the specific stressors that these patients experience.

1. Introduction

Rheumatoid arthritis (RA) is an autoimmune disease charac-
terized by joint swelling and tenderness at multiple sites in the
body. These symptoms have a disabling effect on an individ-
uals’ mental and physical health [1]. An international study
examining data from 32 countries, the QUEST-RA study;,
found that more than a third of patients reported work related
disability due to RA [2]. Furthermore, health care costs of RA
management remain high even after major advancements in
treatment. Hallert et al. (2014) estimated a mean total cost of
EUR 14,768 per patient in their first year of being diagnosed
with RA and EUR 18,438 per year by year six [3].

Individuals with RA experience significant levels of
chronic pain that negatively impacts multiple quality of
life domains [4]. The related disability has been linked
to several psychological contributors including depression,
anxiety, and stress [5]. Epidemiological and clinical studies

have consistently revealed a higher prevalence of depressive
and anxiety disorders in patients with RA than in the general
population [1, 6-8]. Presence of psychiatric symptoms among
RA individuals has been shown to increase the perception
of pain, use of analgesics, and work disability [7]. The
comorbidity between chronic pain and depression has been
established among several studies and management strategies
have been implemented in clinical practice guidelines [9].

However, aspects of personality are also increasingly
being viewed as important by pain researchers, clinicians,
and patients with chronic pain. Newth and Delongis (2004)
found that personality was a strong moderator of coping
after chronic pain in RA individuals [10]. Specific person-
ality traits such as neuroticism predicted both day to day
reports of illness symptoms and the subsequent accuracy with
which symptoms are recalled over the same period [11]. A
recent review concluded that specific dispositional variables
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including neuroticism, anxiety sensitivity, and experiential
avoidance can predispose individuals with chronic pain to
use ineffective strategies in coping [12]. Other studies looking
at general chronic pain populations have found dispositional
variables including maladaptive perfectionism [13], experi-
ential avoidance [12, 14], anxiety sensitivity [15, 16], and
psychological inflexibility [17] negatively related to patients
clinical outcomes including mood and disability.

These dispositional variables have also been discussed
in a qualitative study that included eight overactive chronic
pain patients [18]. All patients believed that their tendency
to do too much was related to their personality and five of
the eight participants noted that their over activity resulted
in depressed mood, anxiety, and/or irritability. These patients
identified aspects of psychological inflexibility including
experiential avoidance and reported being perfectionists and
unable to relax and described themselves as having obsessive
personality traits [18]. To the best of the authors’ knowl-
edge these aspects of personality have not yet been studied
specifically in patients diagnosed with RA, even though
these patients experience unique difficulties in comparison
to patients with a diagnosis of chronic soft tissue pain [19].
Examination of specific dispositional variables and how they
affect clinical outcomes among individuals with RA may be
important in screening patients at risk for developing more
optimized management plans.

The present study represents a preliminary step in iden-
tifying subgroups among persons with RA based on dispo-
sitional affect. The aims of the study were to use a cluster
analysis to identify homogenous pain behavior subgroups
among persons with RA through a number of dispositional
personality variables that have been previously linked to
maladaptive coping styles [12]. The secondary aim was to
determine if the subgroups identified differed on measures
of mood, pain catastrophizing, fear of pain, disability, and
quality of life.

2. Methods

2.1. Participants. Participants included patients with RA
diagnosed by a rheumatologist (using the American College
of Rheumatology Criteria) that scheduled a regular outpa-
tient clinic appointment and were recruited over a 20-month
period from an academic rheumatology clinic in London,
Ontario (St. Joseph's Health Care London, associated with
Western University). Patients at least 18 years who had a
diagnosis of RA and self-reported pain secondary to RA for
greater than three months were eligible for inclusion. Given
that this study involved the completion of questionnaire
booklets, exclusion criteria included the inability to read and
write in English. Ethics was reviewed and approved by the
Office of Research Ethics at the University of Western Ontario
in London, Ontario, Canada. All eligible participants signed
informed consent prior to completing any questionnaires for
the study.

2.2. Procedures. Patients who met the inclusion criteria and
agreed to participate were referred to the research coordi-
nator by their primary physician. The research coordinator
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provided potential participants with the letter of information
and consent form. Patients were made aware that their
decision to participate in the study would in no way inter-
fere with their standard care at the hospital. All patients
received individualized pharmacotherapy and psychother-
apy or referrals as seen fit by the multidisciplinary team.
Eligible participants were mailed a package introducing the
study two weeks prior to their scheduled clinic appointment
with their rheumatologist. The package contained the study
information letter, a consent form, and the first of two
questionnaire booklets. Research assistants followed up with
phone calls to all eligible patients to explain the procedures
of the study, answer any study related questions, and confirm
that the patient was still experiencing pain secondary to
RA. Consenting participants completed the first booklet of
questionnaires regarding demographics (age, gender, years of
education, and relationship status), time since RA diagnosis,
and average pain intensity prior to their clinic appointment.
Participants were asked to arrive half an hour early to their
clinic appointment to provide research assistants with their
first questionnaire booklet and complete the second booklet
questionnaires that included measures of dispositional affect,
pain catastrophizing, fear of pain, quality of life, and dis-
ability. One researcher independently entered questionnaire
responses into a SPSS database which was then validated by a
second researcher.

2.3. Demographic Measures. Demographic variables includ-
ing age, sex, years of education, marital status, and years
since RA diagnosis were assessed with single straightforward
patient-report items.

2.3.1. Average Pain Intensity Rating. Pain ratings for current,
least, average, and worst pain were summed to yield an
aggregate pain intensity score.

2.4. Cluster Variable Measures

2.4.1. Acceptance and Action Questionnaire (AAQ). The AAQ
[20] is a 9-item measure of experiential avoidance, that is, an
unwillingness to remain in contact with distressing private
experiences (body sensations, emotions, and thoughts) and
the inclination to alter the form or frequency of these
experiences. It yields a single factor solution and is correlated
with a wide range of negative behavioural and physical health
outcomes [20].

2.4.2. Anxiety Sensitivity Index (ASI). The ASI [21] is a
16-item measure of the fear of anxiety-related symptoms
comprised of three factors: fear of the somatic symptoms of
anxiety; fear of mental incapacitation (cognitive dyscontrol);
and fear of negative social repercussions of anxiety [20].
These factors can be summed for a total score. Each item is
rated on a five-point Likert scale ranging from 0 (very little)
to 4 (very much). The instrument’s psychometric properties
and predictive validity have been well established [22, 23].

2.4.3. Frost Multidimensional Perfectionism Scale (FMPS).
The FMPS [24] contains subscales measuring six different
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dimensions of perfectionism. In the present study, we used
the total score with the parental standards and criticism
subscales omitted. Research suggests that the concerns about
mistakes and doubts about actions subscales are related to
negative affectivity and reflect “maladaptive” perfectionism,
while the high standards and need for organization subscales
are unrelated or negatively related to negative affectivity [25-
27].

2.4.4. Penn State Worry Questionnaire (PSWQ). The PSWQ
is a 16-item measure of the frequency and intensity of worry
that yields a single score [28]. The PSWQ is a single factor
structure and has good predictive validity [29].

2.4.5. Reactions to Relaxation and Arousal Questionnaire
(RRAQ). The RRAQ is a nine-item factor analytically derived
measure of fear of relaxation [30]. Participants rate the
applicableness and accuracy of each item from 1 (not at all)
to 5 (very much so). This measure has high retest reliability
and strong convergent and discriminant validity [31].

2.5. Dependent Outcome Measures

2.5.1. Depression Anxiety Stress Scales-Short Form (DASS-
SF). The DASS-SF [32] is a 21-item self-report questionnaire
yielding separate scores for depression, anxiety, and stress
over the previous week. This measure has good to excellent
psychometric properties [33].

2.5.2. Health Assessment Questionnaire Disability Index
(HAQ-DI). This questionnaire is an assessment for patients
with RA where patients report the amount of difficulty they
have performing specific activities (dressing and grooming,
arising, eating, walking, hygiene, reach, grip, and common
daily activities). Each question is scored from 0 to 3 based
on whether the patient has no difficulty with the activity
(0) or the activity cannot be done at all (3). The construct,
convergent, and predictive validity and sensitivity to change
have also been established in numerous observational studies
and clinical trials [34]. The HAQ-DI was scored with the
standard scoring methods whereby the highest subcategory
score from each category was used, the use of aids/devices or
help was adjusted for, and the summed category scores were
divided by the number of categories answered.

2.5.3. Pain Anxiety Symptom Scale (PASS-20). The PASS-20
is designed to measure fear of pain. This measure includes
4 subscales: avoidance, cognitive anxiety, fearful thinking,
and physiological anxiety. PASS-20 has demonstrated good
psychometric properties and is highly correlated with its
longer version [35].

2.5.4. Pain Catastrophizing Scale (PCS). The PCS contains 13
items assessing the tendency to misinterpret and exaggerate
the threat value of pain sensations. It has good psychometric
properties and includes 3 main factors: rumination, magnifi-
cation, and helplessness [36].

2.5.5. 36-Item Short Form Health Survey (SF-36). The SF-36
is a 36-item self-report measure that assesses eight domains
of health related quality of life. These domains include the
following: (1) limitations in physical functioning; (2) social
limitations due to emotional or physical troubles; (3) role lim-
itations due to physical health problems; (4) role limitations
due to emotional health problems; (5) general mental health;
(6) bodily pain; (7) vitality; (8) general health perceptions
[37]. The SF-36 has acceptable psychometric properties [38].
The SF-36 can also be scored based on physical and mental
components; the current study used individualized scores for
each subscale for consistency in using total or subscale scores.

2.6. Statistical Analysis. A two-step cluster analysis was
performed using SPSS 23 to identify and classify observations
into two or more mutually exclusive groups, where members
of the groups share properties in common. Five dispositional
trait-like variables were used to cluster the observations:
experiential avoidance, fear of relaxation, anxiety sensitivity,
perfectionism, and worrying based on the AAQ, RRAQ,
ASI, FMPS, and PSWQ measures, respectively. The log-
likelihood distance measure was used to compute likelihood
distance between clusters with subjects assigned to the cluster
leading to the largest likelihood. No restrictions were set
for the number of clusters and the Bayesian information
criterion was used to judge adequacy of the final solution.
Differences in sample demographic characteristics were com-
pared according to cluster membership using independent
samples ¢-tests and y” tests for categorical variables in order
to characterize differences between the resulting clusters.
A multivariate analysis of covariance (MANCOVA) was
conducted on outcome measures including mood (DASS-
SF), pain catastrophizing (PCS), fear of pain (PASS), quality
of life (SF-36), and disability (HAQ-DI) according to cluster
membership. Any significant difference on demographic
characteristics between clusters was entered as covariates in
the MANCOVA. Pairwise comparisons were conducted with
Bonferroni adjustment. SPSS version 23.0 (Chicago, IL) was
used for all tests performed, with the significance level set at
alpha 0.05 and all tests were two-tailed.

3. Results

A total of 300 individuals with RA were eligible for inclusion,
of which 227 agreed to participate in the study and completed
the questionnaires (Figure 1). The mean age of the sample
was 57.8 (SD = 14.4) and the majority of participants were
females (75.7%). Table 1 shows additional sociodemographic
and clinical characteristics of the sample.

The two-step cluster analysis of personality question-
naires was conducted with no exclusion of cases. The cluster
analysis resulted in an optimal grouping of two clusters
(change in Schwartz’s Bayesian criterion = —152.1; distance
measures ratio = 3.0). The two clusters significantly differed
from each other on all clustering variables (see Table1).
Cluster 1 (n = 85) was characterized by a dispositional
affect comprised of patients scoring significantly higher on
experiential avoidance (EA), fear of relaxation (RRAQ), anx-
iety sensitivity (ASI), perfectionism (FMPS), and worrying
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TABLE 1: Demographic and clinical characteristics of study sample and cluster subgroups.
Study population Cluster 1 Cluster 2 p (between clusters)
N 227 85 142
Mean age (SD) 57.8 (14.4) 58.3(14.7) 575 (14.4) 0.672
Sex (male %) 24.3 24.7 24.1 0.512
Mean years of education (SD) 13.0 (3.3) 12.5 (3.6) 13.3(3.1) 0.094
Mean years since RA diagnosis 13.2 (11.0) 15.7 (12.2) 11.6 (9.9) 0.006
Relationship status (%) 0.841
Single 111 9.5 12.1
Married or in a serious relationship 74.7 76.2 73.8
Divorced, separated, widowed 14.2 14.3 14.2
Average pain intensity 3.8(2.2) 4.0 (2.0) 3.7(2.3) 0.092
AAQ (SD) 28.3 (75) 32.7 (6.1) 25.7 (7.0) 0.001
RRAQ (SD) 12.8 (5.4) 17.0 (5.8) 10.2 (3.1) 0.001
ASI total (SD) 15.2 (10.8) 23.8 (10.8) 10.0 (6.9) 0.001
FMPS total 74.0 (16.0) 86.1 (13.9) 66.7 (12.5) 0.001
PSWQ (SD) 40.9 (12.9) 512 (12.4) 34.7 (8.9) 0.001

Significant values are shown in bold.

AAQ: Acceptance and Action Questionnaire; ASI: Anxiety Sensitivity Index; FMPS: Frost Multidimensional Perfectionism Scale; HAQ: Health Assessment
Questionnaire; PSWQ: Penn State Worry Questionnaire; RRAQ: Reactions to Relaxation and Arousal; SD: standard deviation.

Total patients eligible
(N = 300)

Declined to participate
(N = 73)

Total sample analyzed
(N =227)

FIGURE 1: Participant Flowchart.

(PSWQ) as compared to Cluster 2 (n = 142). Demographic
characteristics were compared between the two clusters,
where it was found that patients in Cluster 1 had been diag-
nosed with RA for a significantly greater number of years than
patients in Cluster 2 (p = 0.006). The remaining demographic
variables: age, sex, education, relationship status, and average
pain intensity were comparable between the two clusters
(Table 1).

The two clusters were compared through a MANCOVA
while controlling for mean time since RA diagnosis with
Bonferroni correction. Pairwise comparisons revealed sig-
nificant differences between Cluster 1 and Cluster 2 for all
mood (DASS-SF), catastrophizing (PCS), and pain anxiety
sensitivity (PASS) subscales. Cluster 1 reported significantly
higher scores on these measures of distress and cognitive
aspects related to pain. There were no significant differences
between the clusters for quality of life or disability (see
Table 2).

4. Discussion

The present study aimed to determine if patients with RA
could be differentiated based on dispositional affect. Our
second aim was to determine if mood, pain catastrophizing,
fear of pain, disability, and quality of life varied as a function
of these patient groupings. Participants were divided into
two meaningful clusters that represented one group (Cluster
1) composed of patients who reported significantly higher
scores on all dispositional variables measured, including
experiential avoidance, fear of relaxation, anxiety sensitivity,
perfectionism, and worrying, while the second cluster of
patients (Cluster 2) included those who scored significantly
lower on each of these personality measures. Results also
confirmed that mood, pain catastrophizing, and fear of
pain measures systematically varied based on patient reports
of dispositional variables studied, with those in Cluster 1
demonstrating significantly worse scores on mood, pain
catastrophizing, and fear of pain compared to Cluster 2, while
controlling for differences in demographic variables between
clusters. There were no significant differences found between
clusters on disability or quality of life measures.

Our findings revealed that the subset of patients with
RA in our sample who reported higher scores on a number
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TAaBLE 2: MANCOVA adjusted for years since RA diagnosis between clusters subgroups.
Cluster 1 Cluster 2 Mean difference
mean (SE) mean (SE) between Cluster 1 and p
Cluster 2 (SE)
Disability and quality of life
HAQ total 1.08 (0.97) 1.08 (0.97) 0.03 (0.10) 0.749
SF-36 physical functioning 19.63 (0.62) 18.95 (0.49) 0.68 (0.80) 0.540
SE-36 role physical 5.63(0.18) 5.35(0.14) 0.29 (0.23) 0.123
SE-36 bodily pain 6.27 (0.23) 6.25 (0.18) 0.02 (0.30) 0.912
SF-36 general health 15.82 (0.30) 15.96 (0.24) -0.13 (0.39) 0.894
SF-36 vitality 15.08 (0.26) 15.59 (0.20) ~0.52 (0.33) 0.269
SF-36 social function 5.96 (0.31) 6.35 (0.24) ~0.39 (0.40) 0.433
SE-36 role emotional 4.73 (0.15) 4.70 (0.11) 0.03 (0.19) 0.489
SF-36 mental health 20.99 (0.25) 21.33 (0.20) —0.35(0.32) 0.331
SF-36 reported health 2.78 (0.10) 2.99 (0.8) -0.21(0.12) 0.209
Distress and coping
DASS depression 4.78 (0.34) 2.43(0.26) 2.4 (0.4) 0.001
DASS anxiety 5.88 (0.39) 3.28 (0.30) 2.6 (0.5) 0.001
DASS stress 5.22(0.33) 2.60 (0.25) 2.6 (0.4) 0.001
PASS escape avoidance 11.00 (0.62) 8.07 (0.48) 2.9 (0.8) 0.001
PASS cognitive anxiety 11.01 (0.60) 6.74 (0.47) 4.3(0.8) 0.001
PASS fearful thinking 753 (0.61) 3.19 (0.47) 43(0.8) 0.001
PASS physiological anxiety 5.64 (0.46) 2.69 (0.36) 2.9 (0.6) 0.001
PCS rumination 11.20 (0.53) 8.11 (0.41) 3.1(0.7) 0.001
PCS magnification 6.24 (0.23) 4.43(0.17) 1.8 (0.3) 0.001
PCS helplessness 1115 (0.41) 7.92 (0.31) 3.2(0.5) 0.001

Significant values are shown in bold.

DASS: Depression Anxiety Stress Scale; HAQ-DI: Health Assessment Questionnaire-Disability Index; PASS: Pain Anxiety Sensitivity Scale; PCS: Pain
Catastrophizing Scale; RA: rheumatoid arthritis; SE: standard error; SF-36: 36-Item Short Form Health Survey.

of dispositional variables experienced worse mood including
increased depressive, anxiety, and stress symptoms, as well as
increased cognitions of pain catastrophizing and fear of pain,
as shown through higher scores on each pain catastrophizing
and pain anxiety symptom subscale. Our results suggest that
patients with RA who present with increased endorsement
for the cluster of dispositional variables measured within
our study may represent a group of patients who experience
increased distress, pain catastrophizing, and fear of pain
when living with their chronic health condition. Notably,
the subset of patients reporting increased endorsement for
dispositional affect encompassed fewer patients (n = 85)
than the cluster of patients who reported levels of these
factors (n = 142) closer in line to normative means and
community samples [39-41]. However, this group of patients
endorsing a complex set of dispositional characteristics and
increased difficulties in mood, pain catastrophizing, and
fear of pain represents a large number of patients with RA
experiencing psychological concerns (37% of our sample).
This prevalence of patients is comparable to other samples
of patients with chronic pain, specifically fibromyalgia, where
one study found that 32% of patients displayed elevated mood
difficulties, increased pain catastrophizing, and low levels of
perceived control over pain [42].

Specific trait-like characteristics including experiential
avoidance, fear of relaxation, anxiety sensitivity, perfection-
ism, and worrying have been linked to a variety of negative
outcomes in patients with chronic pain [12, 13, 15, 16, 42].
Patients with RA in Cluster 1 of our sample scored signifi-
cantly higher on each of these dispositional variables which
have been associated to poor mood, catastrophizing, worse
functionality, and subjective state of health [43-45].

A number of studies have considered aspects of per-
sonality in patients with chronic pain, yet no studies have
demonstrated how patients can be clustered together in
subgroups based on scoring patterns on a variety of dis-
positional variables within patients diagnosed with RA
experiencing chronic pain. Two previous studies have clus-
tered patients with fibromyalgia based on neurobiological,
personality, psychological, and cognitive characteristics. In
the first study, cluster analyses classified 97 patients based
on anxiety, depression, catastrophizing, control over pain,
pain threshold, and multiple random-staircase pressure-pain
sensitivity determination [46]. Three subsets of patients
were identified through cluster analysis. When considering
psychological and cognitive factors from these results, one
group was characterized by patients with the highest levels
of anxiety, depression, catastrophizing, and the lowest levels



of control over pain. Of the remaining two clusters, one
scored moderately on all variables while the other had the
lowest scores on anxiety, depression, catastrophizing, and
the highest control over pain [46]. It was hypothesized that
the cluster with the highest levels of anxiety, depression,
catastrophizing, and low control over pain may represent
the common presentation of fibromyalgia in tertiary care
settings. Furthermore, within this study, quality of life (sub-
scales of SF-36) did not significantly differ between clusters.
Similarities between our findings and Giesecke et al. (2003)
are present whereby Cluster 1 of our sample was comprised
of patients who reported significantly greater symptoms of
anxiety, depression, and catastrophizing in comparison to
Cluster 2. There was also no difference between our clusters
of patients on the SF-36 subscales. The SF-36 measures a
number of factors; thus, it may not reflect large enough
differences in patient distress to differ between subgroups of
fibromyalgia [46] or RA patients. Furthermore, the lack of
difference in quality of life and similarly in disability between
the clusters may be due to the cross-sectional nature of the
current study. It may be that time has a strong influence on
these two factors and a longitudinal study is needed to capture
this effect. Mehta et al. [16] conducted a longitudinal study
examining the effect of dispositional traits such as AS and
EA on long-term disability among individuals with chronic
pain. The study found that those individuals with high levels
of dispositional variables had significantly higher levels of
long-term disability compared to those with lower levels of
dispositional affect [15].

A second study clustered 774 patients with fibromyal-
gia, some of which were experiencing chronic pain and a
comorbid rheumatic disorder [42]. Cluster analysis was used
to group patients based on personality traits (neuroticism,
extraversion, agreeableness, openness to experience, and
conscientiousness). This study divided patients into two clus-
ters. The first cluster was characterized by maladaptiveness
whereby patients in this cluster were described as being more
likely to experience affective distress and poorly manage
social conflicts. These patients scored significantly higher on
neuroticism and lower on extraversion, openness to expe-
rience, agreeableness, and conscientiousness in comparison
to the second cluster [42]. Multivariate analyses comparing
the two clusters found that the first cluster, characterized by
maladaptiveness, had significantly higher scores for depres-
sion, anxiety, and each pain catastrophizing subscale. These
significant differences between clusters depression, anxiety,
and the pain catastrophizing rumination subscale were also
present at six-month follow-up [42]. Our results are generally
in line with Torres et al. (2013) findings as our study also
resulted in two patient groups where the cluster that endorsed
higher levels of dispositional affect also exhibited increased
distress, pain catastrophizing, and fear of pain. Specifically,
Cluster 1 of our sample and Torres et al. (2013) reported
significantly higher scores of depression, anxiety, and all
pain catastrophizing subscales suggesting lower mood and
the use of ruminative styles that have been associated with
magnifying the threat of pain and feeling helpless [12] in
both our sample of RA patients and the study of fibromyalgia
patients.
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Our study contributes to the increased interest of
researchers to investigate dispositional affect and trait-like
features simultaneously, to present clusters of personality
factors rather than considering variables in isolation from one
another. Our results provide an understanding of how mood
and cognitions associated to pain (pain catastrophizing and
fear of pain) may be impacted by a number of dispositional
variables within patients with RA. Considering subgroups of
patients with RA characterized by dispositional affect had
not been previously studied, yet specific personality factors
have been associated with psychopathology and difficulties
coping in other patient samples [12, 47, 48]. While treatment
plans are individualized, intervention studies have found
that patients with RA experiencing increased distress benefit
from psychological interventions [49, 50]. Providing access
to these interventions could allow for targeted approaches
to manage poor mood and problematic coping strategies
which may be used by patients reporting high scores on the
identified dispositional variables. Furthermore, interventions
could be developed and targeted to address distinct clusters
of patients with RA and within other chronic illnesses.
The development of screening tools has been one approach
suggested to initiate the assessment and subsequent treatment
of psychological comorbidity in patients with RA [12, 50].
Activity pacing is another pain management strategy that
may be applied to RA patients who demonstrate specific pat-
terns of dispositional affect. Pacing has been recommended
for patients with chronic pain who tend to display obsessive
personality traits including psychological inflexibility, fear of
relaxation, perfectionism, and experiential avoidance [18].
However, in a small sample of overactive chronic pain
patients, applying pacing strategies and enacting behaviour
change was difficult when only education of pacing was
provided [18].

Specific limitations should be considered when interpret-
ing the findings from this study. First, there are inherent
limitations when using a cross-sectional design which inhibit
causal relationships to be determined. Second, the personality
factors considered were based on a number of different out-
come measures rather than one specific personality measure
such as the NEO Five-Factor Inventory and thus did not
encompass all relevant variables that have been previously
studied and linked to mood, with chronic pain. Nonetheless,
the dispositional affect measures administered allowed for
the analysis of a potentially challenging combination of
variables. Further, an important limitation to consider when
interpreting our findings is a lack of objective measure of
inflammation and thus the inability for inflammation differ-
ences between patients to be adjusted for within analyses.
Additionally, though the chronicity of pain was controlled
for in the MANCOVA, the study demonstrated a significant
difference between the two clusters in chronicity of pain.
Hence, it may be that the groups differed from each other not
only on the dispositional factors but also on this demographic
factor. Finally, sample selection bias cannot be ruled out as
our sample was recruited from a single site tertiary RA clinic
which may compromise the generalizability of our findings.
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5. Conclusions

In conclusion, the present study identified subgroups of
patients with RA based on a number of dispositional
variables. The cluster characterized by significantly greater
reports of dispositional affect were comprised of RA patients
who experienced significantly more depression, anxiety, and
stress symptoms in addition to heightened pain anxiety/fear
of pain and pain catastrophizing. Ensuring that patients
have access to qualified providers of appropriate multi-
modal treatment may be beneficial for patients with RA
experiencing specific difficulties associated with their pain
or adjustment including distress, pain catastrophizing, and
fear of pain. Clinicians should consider that patients with
specific dispositional affect may benefit from referrals for
additional social support and programs that target the range
of factors included in our study, beginning when they are
diagnosed with RA to promote positive adjustment. Future
research replicating our findings within RA patients and
other samples of chronic pain patients should be carried out
so that management programs can be developed to address
specific needs of patients such as improving moods and
decreasing ruminative styles such as pain catastrophizing and
fear of pain.

Summary

Patients with rheumatoid arthritis often experience chronic
pain secondary to their diagnosis. Compared to the gen-
eral population, patients with rheumatoid arthritis report
increased symptoms of depression, anxiety, and stress. Our
findings demonstrate that a subgroup of patients with
rheumatoid arthritis who score higher on a set of dis-
positional variables experience significantly greater mood
impairment, pain anxiety sensitivity, and pain catastrophiz-
ing, representing a combination of psychological aspects that
may inhibit patients’ adjustment to rheumatoid arthritis.
Identifying risk factors that negatively impact patient coping
can aid in the design of future interventions.

Conflict of Interests

There are no conflict of interests to declare for any authors.

References

[1] K. Gerhold, A. Richter, M. Schneider et al., “Health-related
quality of life in patients with long-standing rheumatoid arthri-
tis in the era of biologics: data from the German biologics
register RABBIT,” Rheumatology, vol. 54, no. 10, pp. 1858-1866,
2015.

[2] T. Sokka, H. Kautiainen, T. Pincus et al, “Work disability
remains a major problem in rheumatoid arthritis in the 2000s:
data from 32 countries in the QUEST-RA study,” Arthritis
Research and Therapy, vol. 12, no. 2, article R42, 2010.

[3] E. Hallert, M. Husberg, A. Kalkan, T. Skogh, and L. Bern-
fort, “Early rheumatoid arthritis 6 years after diagnosis is
still associated with high direct costs and increasing loss of

(5]

(10]

(11

(12]

(13]

(16]

(18]

productivity: the Swedish TIRA project,” Scandinavian Journal
of Rheumatology, vol. 43, no. 3, pp. 177-183, 2014.

M. Bai, B. Tomenson, E Creed et al., “The role of psychological
distress and personality variables in the disablement process in
rheumatoid arthritis,” Scandinavian Journal of Rheumatology,
vol. 38, no. 6, pp. 419-430, 2009.

E. Y. C. Lok, C. C. Mok, C. W. Cheng, and E. E C. Che-
ung, “Prevalence and determinants of psychiatric disorders
in patients with rheumatoid arthritis,” Psychosomatics, vol. 51,
article 338, 2010.

C. Dickens and E. Creed, “The burden of depression in patients
with rheumatoid arthritis,” Rheumatology, vol. 40, no. 12, pp.
1327-1330, 2001.

C. Sheehy, E. Murphy, and M. Barry, “Depression in rheumatoid
arthritis—underscoring the problem,” Rheumatology, vol. 45,
no. 11, pp. 1325-1327, 2006.

W. W. Eaton, C. Hayward, and R. Ram, “Schizophrenia and
rheumatoid arthritis: a review;” Schizophrenia Research, vol. 6,
no. 3, pp. 181-192, 1992.

D. E. Moulin, A.J. Clark, L. Gilron et al., “Pharmacological man-
agement of chronic neuropathic pain—consensus statement
and guidelines from the canadian pain society,” Pain Research
& Management, vol. 12, no. 1, pp. 13-21, 2007.

S. Newth and A. Delongis, “Individual differences, mood, and
coping with Chronic pain in Rheumatoid Arthritis: a daily
process analysis,” Psychology and Health, vol. 19, no. 3, pp. 283-
305, 2004.

G. Affleck, H. Tennen, S. Urrows, and P. Higgins, “Neuroticism
and the pain-mood relation in rheumatoid arthritis: insights
from a prospective daily study,” Journal of Consulting and
Clinical Psychology, vol. 60, no. 1, pp. 119-126, 1992.

C. Ramirez-Maestre and R. Esteve, “Disposition and adjust-
ment to chronic pain,” Current Pain and Headache Reports, vol.
17, article 312, 2013.

M. D. E van Eijsden-Besseling, F. P. M. L. Peeters, J. A. W.
Reijnen, and R. A. de Bie, “Perfectionism and coping strategies
as risk factors for the development of non-specific work-related
upper limb disorders (WRULD),” Occupational Medicine, vol.
54, no. 2, pp. 122-127, 2004.

G. J. G. Asmundson, M. F. Bonin, I. K. Frombach, and G.
R. Norton, “Evidence of a disposition toward fearfulness and
vulnerability to posttraumatic stress in dysfunctional pain
patients,” Behaviour Research and Therapy, vol. 38, no. 8, pp.
801-812, 2000.

R. Esteve, C. Ramirez-Maestre, and A. E. Lopez-Martinez,
“Experiential avoidance and anxiety sensitivity as dispositional
variables and their relationship to the adjustment to chronic
pain,” European Journal of Pain, vol. 16, no. 5, pp. 718-726, 2012.

S. Mehta, D. Rice, J. Serrato et al., “Mood and disability among
a subgroup of chronic pain individuals with high experiential
avoidance and anxiety sensitivity,” Archives of Physical Medicine
and Rehabilitation, vol. 96, no. 10, pp. e65-€66, 2015.

L. M. McCracken, E. Barker, and J. Chilcot, “Decentering,
rumination, cognitive defusion, and psychological flexibility in
people with chronic pain,” Journal of Behavioral Medicine, vol.
37, pp. 1215-1225, 2014.

N. E. Andrews, J. Strong, P. J. Meredith, K. Gordon, and K.
S. Bagraith, “It’s very hard to change yourself’: an exploration



[19

[20

(22

(26

[27

(29

[30

[31

J

]

]

]

]

]

]

]

of overactivity in people with chronic pain using interpretative
phenomenological analysis,” Pain, vol. 156, pp. 1215-1231, 2015.

S. Mehta, D. B. Rice, H. Getty et al., “Psychological distress
in out-patients assessed for chronic pain compared to those
with rheumatoid arthritis,” Archives of Physical Medicine and
Rehabilitation, vol. 96, no. 10, p. 65, 2015.

S. C. Hayes, K. Strosahl, K. G. Wilson et al, “Measuring
experiential avoidance: a preliminary test of a working model,”
Psychological Record, vol. 54, no. 4, pp. 553-578, 2004.

S. Reiss, R. A. Peterson, D. M. Gursky, and R. J. McNally,
“Anxiety sensitivity, anxiety frequency and the prediction of
fearfulness,” Behaviour Research and Therapy, vol. 24, no. 1, pp.
1-8, 1986.

B. E Rodriguez, S. E. Bruce, M. E. Pagano, M. A. Spencer,
and M. B. Keller, “Factor structure and stability of the Anxiety
Sensitivity Index in a longitudinal study of anxiety disorder
patients,” Behaviour Research and Therapy, vol. 42, no. 1, pp. 79—
91, 2004.

R. A. Peterson and K. Plehn, Measuring Anxiety Sensitivity,
Erlbau, Mahwah, NJ, USA, 1999.

R. O. Frost, P. Marten, C. Lahart, and R. Rosenblate, “The
dimensions of perfectionism,” Cognitive Therapy and Research,
vol. 14, no. 5, pp. 449-468, 1990.

P. J. Bieling, A. L. Israeli, and M. M. Antony, “Is perfectionism
good, bad, or both? Examining models of the perfectionism
construct,” Personality and Individual Differences, vol. 36, no. 6,
pp. 1373-1385, 2004.

B. J. Cox, M. W. Enns, and 1. P. Clara, “The multidimensional
structure of perfectionism in clinically distressed and college
student samples,” Psychological Assessment, vol. 14, no. 3, pp.
365-373, 2002.

R. M. Lynd-Stevenson and C. M. Hearne, “Perfectionism and
depressive affect: the pros and cons of being a perfectionist;’
Personality and Individual Differences, vol. 26, no. 3, pp. 549-
562, 1999.

T. J. Meyer, M. L. Miller, R. L. Metzger, and T. D. Borkovec,
“Development and validation of the penn state worry question-
naire;,” Behaviour Research and Therapy, vol. 28, no. 6, pp. 487-
495,1990.

T. A. Brown, “Confirmatory factor analysis of the Penn State
Worry Questionnaire: multiple factors or method effects?”
Behaviour Research and Therapy, vol. 41, no. 12, pp. 1411-1426,
2003.

E J. Heide and T. D. Borkovec, “Relaxation-induced anxiety:
paradoxical anxiety enhancement due to relaxation training,”
Journal of Consulting and Clinical Psychology, vol. 51, no. 2, pp.
171-182, 1983.

M. G. Newman, A. R. Zuellig, K. E. Kachin et al., “Preliminary
reliability and validity of the generalized anxiety disorder
questionnaire-IV: a revised self-report diagnostic measure of
generalized anxiety disorder,” Behavior Therapy, vol. 33, no. 2,
pp. 215-233, 2002.

P. E. Lovibond and S. H. Lovibond, “The structure of negative
emotional states: comparison of the Depression Anxiety Stress
Scales (DASS) with the beck depression and anxiety invento-
ries,” Behaviour Research and Therapy, vol. 33, no. 3, pp. 335-
343,1995.

(33]

[34]

(35]

(36]

(37]

(38]

(40]

(41]

(42]

(43]

[44]

Pain Research and Management

M. M. Antony, P. J. Bieling, B. J. Cox, M. W. Enns, and R.
P. Swinson, “Psychometric properties of the 42-item and 21-
item versions of the Depression Anxiety Stress Scales in clinical
groups and a community sample,” Psychological Assessment, vol.
10, no. 2, pp. 176-181, 1998.

D. Ramey, J. E Fries, and G. Singh, The Health Assessment
Questionnaire 1995—Status and Review, Lippincott-Raven Pub-
lishers, Philadelphia, Pa, USA, 2nd edition, 1996.

L. M. McCracken and L. Dhingra, “A short version of the pain
anxiety symptoms scale (PASS-20): preliminary development
and validity,” Pain Research and Management, vol. 7, no. 1, pp.
45-50, 2002.

M. J. L. Sullivan, S. R. Bishop, and J. Pivik, “The pain catas-
trophizing scale: development and validation,” Psychological
Assessment, vol. 7, no. 4, pp. 524-532, 1995.

C. A. McHorney, J. E. Ware Jr., and A. E. Raczek, “The MOS 36-
Item Short-Form Health Survey (SF-36): II. Psychometric and
clinical tests of validity in measuring physical and mental health
constructs,” Medical Care, vol. 31, no. 3, pp. 247-263, 1993.

D. J. Carver, C. A. Chapman, V. S. Thomas, K. J. Stadnyk, and
K. Rockwood, “Validity and reliability of the Medical Outcomes
Study Short form-20 questionnaire as a measure of quality of life
in elderly people living at home,” Age and Ageing, vol. 28, no. 2,
pp. 169-174,1999.

J. R. Bardeen, T. A. Fergus, and H. K. Orcutt, “Experiential
avoidance as a moderator of the relationship between anxiety
sensitivity and perceived stress,” Behavior Therapy, vol. 44, no.
3, pp. 459-469, 2013.

R. G. Knight, J. McMahon, C. M. Skeaff, and T. J. Green,
“Normative data for persons over 65 on the Penn State Worry
Questionnaire,” New Zealand Journal of Psychology, vol. 37, no.
1, pp. 4-9, 2008.

V. M. Wuthrich, C. Johnco, and A. Knight, “Comparison of
the penn state worry questionnaire (PSWQ) and abbreviated
version (PSWQ-A) in a clinical and non-clinical population of
older adults,” Journal of Anxiety Disorders, vol. 28, no. 7, pp. 657-
663, 2014.

X. Torres, E. Bailles, M. Valdes et al., “Personality does not
distinguish people with fibromyalgia but identifies subgroups
of patients,” General Hospital Psychiatry, vol. 35, no. 6, pp. 640-
648, 2013.

A. W. M. Evers, A. Zautra, and K. Thieme, “Stress and resilience
in rheumatic diseases: a review and glimpse into the future;
Nature Reviews Rheumatology, vol. 7, no. 7, pp. 409-415, 2011.

J. Desmeules, V. Piguet, M. Besson et al., “Psychological dis-
tress in fibromyalgia patients: a role for catechol-O-methyl-
transferase Vall58Met polymorphism,” Health Psychology, vol.
31, n0. 2, pp. 242-249, 2012.

M. Tortella-Feliu, B. Aguayo, A. Sesé et al., “Effects of temper-
ament and emotion regulation styles in determining negative
emotional states,” Actas Espanolas de Psiquiatria, vol. 40, no. 6,
pp. 315-322, 2012.

T. Giesecke, D. A. Williams, R. E. Harris et al., “Subgrouping of
fibromyalgia patients on the basis of pressure-pain thresholds
and psychological factors,” Arthritis ¢ Rheumatism, vol. 48, no.
10, pp. 29162922, 2003.

C. Ramirez-Maestre, A. E. Lopez Martinez, and R. E. Zarazaga,
“Personality characteristics as differential variables of the pain



Pain Research and Management

(48]

(49]

(50]

experience,” Journal of Behavioral Medicine, vol. 27, no. 2, pp.
147-165, 2004.

I. Ekenman, P. Hassmén, N. Koivula, C. Rolf, and L. Fellinder-
Tsai, “Stress fractures of the tibia: can personality traits help
us detect the injury-prone athlete?” Scandinavian Journal of
Medicine and Science in Sports, vol. 11, no. 2, pp. 87-95, 2001.

A. ]. Zautra, M. C. Davis, J. W. Reich et al., “Comparison of
cognitive behavioral and mindfulness meditation interventions
on adaptation to rheumatoid arthritis for patients with and
without history of recurrent depression,” Journal of Consulting
and Clinical Psychology, vol. 76, no. 3, pp. 408-421, 2008.

A. W. M. Evers, F. W. Kraaimaat, P. L. C. M. van Riel, and
A. J. L. de Jong, “Tailored cognitive-behavioral therapy in
early rheumatoid arthritis for patients at risk: a randomized
controlled trial,” Pain, vol. 100, no. 1-2, pp. 141-153, 2002.



