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Abstract A rheumatic disease can severely impair a person’s
quality of life. The degree of impairment, however, is not
closely related to objective indicators of disease severity.
This study investigated the influence and the interplay of core
psychological factors, i.e., personality and coping, on life satisfaction in patients with rheumatic diseases. Particularly, it
was tested whether coping mediates the effects of personality
on life satisfaction. In a cross-sectional design, 158 patients
diagnosed with a rheumatic disease completed questionnaires
assessing the Big 5 personality traits (BFI-10), several
disease-related coping strategies (EFK) and life satisfaction
(HSWBS). Data were analyzed using a complex multiple mediation analysis with the Big 5 personality traits as predictors,
coping strategies as mediators and life satisfaction as outcome.
All personality traits and seven of the nine coping strategies
were associated with life satisfaction (rs > |0.16|, ps ≤ 0.05).
The mediation analysis revealed that personality traits had
no direct, but rather indirect effects on life satisfaction through
coping. Neuroticism had a negative indirect effect on life satisfaction through less active problem solving and more depressive coping (indirect effects > −0.03, ps < 0.05).
Extraversion, agreeableness, and conscientiousness had positive indirect effects on life satisfaction through more active
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problem solving, less depressive coping and/or a more active
search for social support (indirect effects > 0.06, ps < 0.05).
Personality and coping play a role in adjustment to rheumatic
diseases. The interplay of these variables should be considered
in psychological interventions for patients with rheumatic
diseases.
Keywords Big 5 personality traits . Coping . Life
satisfaction . Mediation . Rheumatic diseases

Introduction
According to the Global Burden of Diseases 2013 Study
[1], rheumatic or musculoskeletal disorders are among the
leading causes of years lived with disability. Rheumatic
diseases are chronic conditions affecting joints, bones, cartilage, tendons, ligaments, and muscles. Usually, rheumatic
diseases are progressive and characterized by pain, deformity, stiffness, and swelling in or around one or more joints
[2]. Rheumatic diseases not only cause physical impairment
but can also severely impair a person’s psychological wellbeing [3, 4]. Objective indicators of disease severity, such
as inflammatory activity and number of swollen joints, are
not closely related to psychological impairment [5, 6]. This
suggests that psychological factors play a role in adjustment to rheumatic diseases.
Important contributors to psychological adjustment to
chronic diseases are personality and coping [7, 8]. Bolger
and Zuckerman [9] propose different models for the interplay
of these two psychological factors in affecting outcomes.
Their differential choice model (a mediation model) implies
that personality determines the choice of coping strategies,
which in turn have an impact on outcomes. Previous research
findings lend some support to the notion that personality and
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coping play a role in adjustment to rheumatic diseases
[10–15].
Several systematic reviews report associations between
coping and indicators of psychological adjustment in patients
with rheumatic diseases. Avoidant coping strategies, such as
wishful thinking and resting, and emotion-focused coping
strategies, such as catastrophizing and venting emotions, are
consistently related to increased psychological distress and
negative mood. Also, approach coping strategies and
problem-focused coping strategies are related to psychological outcomes such as distress and pain. However, the pattern is
less consistent [10–12].
Studies examining the impact of personality on adjustment
to rheumatic diseases have mainly focused on the Big 5 personality traits neuroticism and extraversion. Results indicate
that neuroticism is associated with higher and extraversion
with lower levels of psychological distress and that these associations are partly mediated by coping [13–15].
Studies investigating the impact of other personality
traits than neuroticism and extraversion on adjustment to
rheumatic diseases are rare, although studies certify the
other Big 5 personality traits, i.e., openness for experience,
agreeableness, and conscientiousness, a substantial relevance with regard to subjective well-being [16]. Also, previous studies examining the mediating effect of coping on
the relationship between personality and health outcomes in
patients with rheumatic diseases only included a limited
number of coping strategies.
Therefore, the aim of the present study was to extend previous research by considering all Big 5 personality traits and a
wide range of disease-related coping strategies as potential
predictors of adjustment to rheumatic diseases. Based on the
differential choice model [9], the mediating role of coping in
the relationship between personality and life satisfaction in
patients with rheumatic diseases was investigated. Statistical
analyses that allow to simultaneously estimate the effects of
all personality traits through all coping strategies were used
[17], with the advantage of revealing unique effects (see
Fig. 1). The results may be of practical interest in the context
of psychological interventions aiming at promoting the adjustment to rheumatic diseases.

Method
Procedure and participants
Participants were recruited in the Clinic of Rheumatology of
the Red Cross Hospital Bremen, Germany. Patients diagnosed
with a rheumatic disease received information about the study
and were invited to participate. Participation was voluntary
and anonymous. The study was approved by the Ethical
Committee of the Bremen State Chamber of Physicians.
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A total of 158 patients (68 % female) with a mean age
of 55.79 years (SD = 13.44) returned the completed questionnaires. Included patients suffered from their rheumatic disease, i.e., rheumatoid arthritis, osteoarthritis, or
soft-tissue rheumatism, for an average of 11.84 years
(SD = 9.79).
Measures
Personality The German version of the Big Five Inventory-10
(BFI-10) [18] was used to measure the Big 5 personality traits
neuroticism, extraversion, openness for experience, agreeableness, and conscientiousness with two items each
(0.58 ≤ r s ≤ 0.80).
Disease-related coping The Essener Coping Questionnaire
(EFK) [19] was used to assess coping with rheumatic diseases. The EFK measures the strategies active problem
solving, distraction and encouragement, information seeking, minimization and wishful thinking, depressive coping,
accepting help, active search for social support, confidence
in doctor’s competence, and religious coping with five
items each (0.59 ≤ α ≤ 0.79). The questionnaire has been
used and validated in patients with various chronic
diseases.
Life satisfaction Life satisfaction was measured with the subscale general satisfaction with life of the Habitual Subjective
Well-Being Scale (HSWBS) [20] which contains seven items
(α = 0.91).
Data analyses
First, bivariate correlations between the study variables
were calculated. Second, a multiple mediation analysis
using the MEDIATE-macro [17] with the Big 5 personality
traits as predictors, the coping strategies as mediators, and
life satisfaction as outcome was conducted. As finding mediation effects is less likely when predictor and potential
mediator are unrelated, only coping strategies that correlated significantly with at least one Big 5 personality trait
were included in the analysis. The mediation analysis
consisted of two parts: First, total and direct effects of each
Big 5 personality trait on life satisfaction were estimated
by a stepwise regression analysis in which personality
traits were entered in the first and coping strategies in the
second step. Second, indirect effects of each Big 5 personality trait on life satisfaction via each coping strategy were
estimated by bootstrapping. Five thousand bootstrap samples were used and 95 % bias corrected and accelerated
confidence intervals were calculated. As recommended
by Hayes and Preacher [17], unstandardized coefficients
will be reported.
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Fig. 1 Theoretical mediation
model with the Big 5 personality
traits as predictors, coping
strategies as mediators and life
satisfaction as outcome. Variables
in bold boxes were included in the
final multiple mediation analysis

Results

Mediation analysis

Correlation analysis

The multiple mediation analysis was conducted with the Big 5
personality traits as predictors, the coping strategies active
problem solving, depressive coping, and active search for social support as mediators, and life satisfaction as outcome (see
also Fig. 1).
The regression analysis (see Table 2) revealed in step 1 a
significant negative total effect of neuroticism and a significant positive total effect of extraversion on life satisfaction,
indicating that neuroticism was related to lower and extraversion to higher levels of life satisfaction. In step 2 of the regression analysis, none of the personality traits had a significant
direct effect on life satisfaction, while all three coping

Correlation analyses (see Table 1) revealed that (1) all Big 5
personality traits were significantly related to life satisfaction,
(2) the coping strategies active problem solving, distraction
and encouragement, depressive coping, accepting help, active
search for social support, confidence in doctor’s competence,
and religious coping were significantly correlated with life
satisfaction, and (3) only the coping strategies active problem
solving, depressive coping, and active search for social support were significantly associated with at least one Big 5 personality trait.
Table 1

Results of the correlation analysis: correlations between the Big 5 personality traits, coping strategies, and life satisfaction

Active problem solving
Distraction and encouragement
Information seeking
Minimization and wishful thinking
Depressive coping
Accepting help
Active search for social support
Confidence in doctor’s competence
Religious coping
Life satisfaction
***p < 0.001, **p < 0.01, *p ≤ 0.05

Neuroticism

Extraversion

Openness for experience

Agreeableness

Conscientiousness

Life satisfaction

−0.23**
−0.06
0.11
0.12
0.33***
0.02
−0.16*
−0.06
−0.11
−0.23**

0.22**
0.11
0.01
−0.15
−0.38***
0.15
0.41***
0.12
0.06
0.37***

0.19*
0.05
−0.02
−0.08
−0.18*
−0.01
0.20*
0.07
0.07
0.17*

0.10
0.06
0.08
0.03
−0.14
0.11
0.26**
0.07
0.18*
0.16*

0.39***
0.01
0.02
−0.08
−0.20**
0.01
0.19*
0.12
0.10
0.21**

0.38***
0.34***
−0.09
0.09
−0.41***
0.16*
0.44***
0.18*
0.24**
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Table 2 Results of the stepwise regression analysis with life
satisfaction as outcome: Total and direct effects of the Big 5 personality
traits on life satisfaction
Predictors

B step 1

B step 2

−0.19*
0.26**

−0.06
0.06

0.10
0.11

0.02
0.02

Step 1: adj. R2 = 0.13, F (5, 152) = 5.71***
Neuroticism
Extraversion
Openness for experience
Agreeableness

Conscientiousness
0.10
Step 2: ΔR2 = 0.17, F (3149) = 12.92***; adj. R2 = 0.30,
F (8, 149) = 9.26***
Active problem solving
Depressive coping
Active search for social support

0.00

0.24*
−0.40***
0.38***

B’s in step 1 represent total effects of the Big 5 personality traits on life
satisfaction. B’s in step 2 represent direct effects of the Big 5 personality
traits on life satisfaction. Unstandardized coefficients are reported
***p < 0.001, **p < 0.01, *p < 0.05

strategies were significantly associated with the outcome.
Active problem solving and active search for social support
were positively related to life satisfaction, while depressive
coping showed a negative effect on life satisfaction. Thirty
percent of the variance in life satisfaction could be explained.
The bootstrap procedure revealed several indirect effects.
Neuroticism had a negative indirect effect on life satisfaction
via active problem solving, −0.03, BCa 95 % CI (−0.100,
−0.001), and depressive coping, −0.08 BCa 95 % CI
(−0.150, −0.030). This indicates that neuroticism was related
to less active problem solving and more depressive coping,
which in turn were related to lower life satisfaction.
Extraversion had a positive indirect effect on life satisfaction
via depressive coping, 0.08, BCa 95 % CI (0.030, 0.171), and
active search for social support, 0.10, BCa 95 % CI (0.047,
0.181). Thus, extraversion was related to less depressive coping and more active search for social support, which in turn
were related to higher life satisfaction. Agreeableness and
conscientiousness had positive indirect effects on life satisfaction through more active search for social support, 0.06, BCa
95 % CI (0.006, 0.155), and more active problem solving,
0.08, BCa 95 % CI (0.018, 0.215), respectively. In detail,
agreeableness was related to more active search for social
support and conscientiousness was related to more active
problem solving, which in turn were related to higher life
satisfaction.

Discussion
The present findings confirm the assumption that both personality and coping play a role in adjustment to rheumatic

diseases. All Big 5 personality traits and nearly all coping
strategies showed univariate associations with life satisfaction.
With regard to personality, the results are in line with previous
studies investigating neuroticism and extraversion in patients
with rheumatic diseases [13–15], and with the assumption that
openness to experience, agreeableness, and conscientiousness
are also related to adjustment to rheumatic diseases. Turning
to coping, the findings support previous research in patients
with rheumatic diseases [10–12] and emphasize the relevance
of coping in adjustment to rheumatic diseases.
Regarding the interplay of personality and coping in affecting adjustment to rheumatic diseases, the present results support the differential choice model that proposes that coping
serves as a mediator of the relationship between personality
and outcomes [9]. In the present study, no direct, but several
indirect effects of the Big 5 personality traits on life satisfaction were found. Neuroticism is related to lower life satisfactions via more depressive coping and less active problem solving. Extraversion, agreeableness, and conscientiousness positively affect life satisfaction via more active problem solving,
less depressive coping, and/or more active search for social
support. This conforms to previous studies that found the effects of neuroticism and extraversion to be mediated by coping [14, 15] and extends this knowledge to two more Big 5
personality traits. Only for openness for experience no mediating effects could be found, probably pointing to the somewhat different nature of this personality dimension [21]. The
results also demonstrate the advantage of applying more complex statistical methods, such as multiple mediation analysis,
to reveal structures underlying the relations between personality, coping, and life satisfaction that would otherwise remain
concealed.
These findings are of practical interest as they indicate that
personality should be considered in psychological interventions aiming to promote adjustment to rheumatic diseases.
The improvement of coping skills is typically included in such
interventions [22, 23], and significant intervention effects regarding changes in coping behavior have been reported [24,
25]. However, according to our findings, the use of some
coping strategies is determined by personality traits, which
suggests that a patient’s personality might modulate the effectiveness of an intervention to change coping behavior. High
levels of neuroticism, for example, might limit the increase in
active problem solving that can be achieved through an intervention. On the other hand, a patient’s personality could also
serve as a basis for tailored interventions that focus on the
change of coping strategies inherent to a certain personality
profile. Patients with low levels of extraversion and agreeableness, for example, will probably profit most from an intervention targeting depressive coping and facilitating an active
search for social support. Future studies investigating the effects of psychological interventions in patients with rheumatic
diseases are well advised to explicitly consider personality as a
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modulating factor. Certainly, if depressive coping and low life
satisfaction are indicators of an underlying depressive disorder, this should be treated in the first place.
Some limitations need to be acknowledged. Due to the
cross-sectional design, the direction of causality in the associations between the constructs could not definitely be
determined. Other mediation models are theoretically less
plausible, but still possible. Longitudinal studies are needed
to address this issue. Generic questionnaires were used to
assess disease-related coping and life satisfaction. Further
research would profit from measuring coping strategies and
psychological outcomes with questionnaires explicitly designed for patients suffering from rheumatic diseases. The
sample consisted of patients with various rheumatic diseases. To get a deeper insight in disease-specific processes,
future studies should focus on more homogeneous samples.
Acknowledging these limitations, this study contributes to
the understanding of determinants of adjustment to rheumatic diseases.
Compliance with ethical standards Participation was voluntary and
anonymous. The study was approved by the Ethical Committee of the
Bremen State Chamber of Physicians.
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