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ABSTRACT
Background: Patients and clinicians report pain and
fatigue as key outcome measures in rheumatoid arthritis. Fatigue and pain are a major concern to patients. Aim: The objective of this study was to examine fatigue and pain in adult patients with rheumatoid arthritis (RA) and to investigate the association
between pain and fatigue with body awareness,
demographic, disease-related, emotional and psychosocial factors. Method: Data were collected from a
sample of patients with RA (n = 120) recruited from a
Rheumatology clinic in a large university hospital in
Stockholm, Sweden. Eligible for inclusion were patients between 20 - 80 years of age and with a confirmed diagnosis of RA. Fatigue was measured using
the Multidimensional Assessment of Fatigue (MAF)
scale, while the Visual Analogue Scale (VAS) was
used to assess components of pain. A multiple stepwise regression analysis was performed to evaluate
factors related to fatigue and pain. In the first step a
univariate analysis of variance (ANOVA) was used
for all relevant independent factors. In the next step
backwards stepwise regression was applied. Result:
Fatigue was significantly associated with the Disease
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Activity Score 28-joints (DAS 28) (p = 0.049), the
Body Awareness Questionnaire (BAQ) (p = 0.006),
the Positive Affect (PA) scale (p = 0.008) and no smoking (p = 0.021). Pain was significantly associated
with the EuroQol EQ-5D (p = 0.008) and the DAS 28
(p = 0.001). The adjusted R-square was 28.6% for
fatigue and 50.0% for pain. Conclusion: This study
clearly demonstrates that fatigue and pain in patients
with RA appear to be associated with disease-related
factors. Furthermore, fatigue was related to body
awareness and emotional factors, and pain was related to health related quality of life.
Keywords: Pain; Fatigue; Emotional; Psychosocial;
Rheumatoid Arthritis

1. INTRODUCTION
Clinically significant fatigue is common in patients with
rheumatoid arthritis (RA) [1]. Patients with RA continue
to report moderate to severe pain [2], both fatigue and
pain are a major concern to patients [3,4]. Patients and
clinicians report pain and fatigue as key outcome measures in RA [5,6]. Furthermore, fatigue is recommended [7]
as a patient-centered outcome measure in RA. Fatigue predicts quality of life (QoL) [8] and pain impacts QoL [9].
The psychological well-being of the individual living with
RA is significantly affected by the fundamental life changes
and the complexity of the disease process [10,11].
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Fatigue in RA is associated with the severity of pain,
disease activity, functional status [12], comorbidity, disability, multiple social roles and low social support
[13-15]. Scientific support is available indicating that sex,
disease duration, pain and functional status all influence
fatigue in RA [15,16]. In a study [17], the authors report
that pain severity, role functioning, depressive mood,
self-efficacy on fatigue, helplessness, worrying and nonrestorative sleep are factors most strongly associated
with fatigue level. Variables described in a review [18]
related to fatigue are illness related aspects, physical functioning, cognitive/emotional functioning and social environmental aspects. Some possible consequences of fatigue
are psychological distress, reduced QoL and work ability.
The tendency to focus attention on bodily sensations
and internal stimuli, i.e. body awareness [19] has been
associated with an increase in both somatic and emotional distress [20]. A biopsychosocial approach has been
suggested to be applicable in the study of chronic diseases in general [21] and RA in particular [22]. In such
an approach psychological factors are considered not
merely affected by the course of the disease but also important for the patients health and well-being [23]. RA
impacts on daily life, especially when performing physical
activities. In addition, it has a pronounced effect on
mood and social life [24]. Negative emotionality and
stress are among major psychological factors that have
been associated with RA [25]. The impact of negative
emotion in the context can be observed as negative influences on health behavior [26]. Furthermore, emotions
have a crucial role in how people adjust to having RA, and
in the context of chronic pain in general [27,28]. Negatively
toned self-focused bodily attention has been linked to less
effective decision-making strategies and worse adherence in
patients with other chronic diseases [29].
Because many symptoms of RA (i.e. pain and fatigue)
are generally evocative of negative emotional responses,
elevated body awareness may be associated with worse
perceived health. Both emotional and attention related processes in the individual occur in a social context. The objective of this study was to examine fatigue and pain in
adult patients with RA and to investigate the association
between pain and fatigue with body awareness, demographic, disease-related, emotional and psychosocial factors.

2. METHOD
2.1. Design
This was a cross-sectional questionnaire survey with a
descriptive design.

2.2. Population
The study population consisted of a sample of 120 patients with RA attending a physician consultation at the
Copyright © 2013 SciRes.

Rheumatology clinic, Karolinska University Hospital, Sweden. Eligible for inclusion were patients aged 20 - 80 years
with a confirmed diagnosis of RA according to the American College of Rheumatology (ACR) criteria for RA [30].
The patients should have been diagnosed with RA for at
least a period of six months, speak and understand the
Swedish language as well as read and comprehend the study
instructions. Exclusion criteria were another serious disease
(for example, Parkinson or Multiple sclerosis) that could
significantly affect the outcome of the study.

2.3. Instrument
The Multidimensional Assessment of Fatigue (MAF) measures four dimensions of fatigue: severity, distress, degree
of interference in activities of daily living, and timing.
Respondents were asked to reflect on any patterns of
fatigue that have occurred over the past week [16]. The
Swedish version of MAF has been tested in patients with
rheumatic disease (systemic sclerosis) [31].
The VAS was used to assess components of pain occurring over the past week. The patients were asked one
question about pain: “How much pain did you have during the past week because of your rheumatic disease?” [32].
Demographic data was collected and included sex (female/male), age (year), smoking (yes or no), educational
status (compulsory school, upper secondary school, higher education and other education) and marital status (single or common-law). Physical activity per week was
categorized into yes = ≥7 days of physical activity per
week and no = <7 days of physical activity per week.
Working status was categorized into yes = working and
no = not working and retired and sick leave.
Disease activity was evaluated using the Disease Activity Score 28-joints (DAS 28). A score, below 3.2 indicates low disease activity and a score above 5.1 indicates
high disease activity. DAS 28 is based on erythrocyte
sedimentation rate (ESR, mm/h), number of swollen (n =
28) and tender (n = 28) joints and on the patients perceived general health (VAS, 0 - 100 mm) [33].
The EuroQol, EQ-5D was used to assess components
of health related QoL (HRQoL). EQ-5D includes measures related to mobility, hygiene, daily activities, pain/
discomfort and anxiety/depression. The questionnaire measures preference-based HRQoL on a 0 to 1 scale, where 0
indicates the worst possible health and 1 full health [34].
It has been suggested to be a valid measure for HRQoL
in RA patients [35]
The Body Awareness Questionnaire (BAQ) was used
to assess components of body awareness. Higher scores
indicate a higher degree of body awareness. The value of
Cronbach’s alpha has been reported in previous studies
to be between 0.80 and 0.88 [19,36]. The Swedish validated version of the BAQ scale was used. In the Swedish
version of BAQ Cronbach’s alpha was 0.86 [37].
OPEN ACCESS
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The Emotion Regulation Questionnaire (ERQ) was
developed to measure the dispositional use of two specific strategies related to emotion control: reappraisal and
suppression. In a previous study on these two emotion
regulation processes the value of Cronbach’s alpha was
0.79 for reappraisal and 0.73 for suppression [38].
The Perceived Stress Scale 4 (PSS4) was employed to
assess components of perceived stress. The scale ranges
from 0 - 16, with higher scores indicate of a higher degree of perceived stress. Cronbach’s alpha for the Perceived Stress Scale was 0.72 [39]. In our study a Swedish version of PSS4 were included and the Cronbach’s
alpha was 0.82 [40].
The Positive and Negative Affect Scale (PANAS) was
applied to assess components of mood. PANAS includes
items relating to a positive affect (PA) domain, and to a
negative affect domain (NA) domain. A higher score on
the PA domain indicates greater PA, or the extent to
which the individual feels enthusiastic, active and alert.
A higher score on the NA domain represents a greater
negative affect or the extent to which the individual feels
aversive mood states and general distress. This measure
has been validated in a previous study Cronbach’s alpha
was 0.86 to 0.90 for the PA domain and 0.84 to 0.87 for
the NA domain [41]. In a Swedish study the Cronbach’s
alpha was 0.86 for PA and 0.85 for NA [42].
The Interview Schedule for Social Interaction (ISSI)
was used to assess components of social interaction and
support. The ISSI consisting of two scales: one describing the availability of deep emotional relationships and
attachments, and the other describing the availability of
more peripheral contacts of social networks and integration. In previous work Cronbach’s alpha was 0.77 for
AVSI scale and 0.80 for AVAT scale [43].

2.4. Data Collection Procedure
A rheumatologist gave verbal and written information
about the study to the patients. The information about the
study, and question about participation, were given to the
patients after consultation with their physician. After the
consultation, the patients were informed that they would
receive a letter within a week containing written information about the study (together with several questionnaires and a prepaid envelope). The patients were also
informed that the completed questionnaires should be
returned within two weeks from date of receipt. No reminder was sent to the patients.

2.5. Statistics
Descriptive statistics presented as mean, standard deviation (SD) median, range and percentage were used
toassess demographic characteristics of the patients.
Copyright © 2013 SciRes.
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To evaluate factors related to fatigue and pain multiple stepwise linear regression analyses were performed. The analyses were performed in two separate
models, both performed in two steps. In the first step a
univariate ANOVA was conducted on all relevant independent factors. Based on the univariate analyses of variance (ANOVA) all factors with a p-value < 0.2 were
entered into the second step. In the second step a
backwards stepwise regression was performed with
the model selection based on the Akaike information
criterion.
When the final model was obtained, the model assumptions were evaluated based on the residual diagnosis. The internal consistency (Cronbach’s alpha) for
the different measures in our study: 0.86 (BAQ), 0.76
(ERQ-Reappraisal), 0.68 (ERQ-Suppression), 0.90 (PA),
0.89 (NA), 0.76 (AVSI), 0.40 (AVAT) and 0.74 (PSS).
The statistical analyses have been performed in R version 2.14.1 (R Foundation for Statistical Computing,
Vienna, Austria) and IBM SPSS Statistics 20 for Windows (IBM SPSS, NY, USA).

2.6. Ethical Consideration
Ethical approval was obtained from the ethics committee
of the Regional Ethical Review Board (Dnr. 2010/734-32
and 2009/1795-31/3). All participants gave written informed consent. The anonymity and confidentiality of
the participants were guaranteed.

3. RESULTS
3.1. Background Characteristics
In all, 120 (response rate 78%) patients with RA participated in the study; 27 (22.5%) aged <45 years, 51
(42.5%) aged 46 - 65 years and 42 (35%) aged >65 years.
The majority of the patients were female (86%). Demographic data are shown in (Table 1).
The mean GFI score (MAF total score) was 24.48 ±
10.18 and PAIN 31.58 ± 24.16 for pain. Descriptive statistics of variables included in the univariate analysis are
presented in (Table 2).

3.2. Univariate Analysis
The univariate analysis identified 7 of 17 independent
factors with a p-value of <0.2 (no smoking, no physical
activity, DAS 28, BAQ, PA, NA and PSS4) in relation to
fatigue. For pain 3 of 17 were identified as significant
(EQ-5D, DAS 28, PSS4). The p-values from the univariate analysis for fatigue and pain are listed in (Table 3).

3.3. Multiple Regression Analysis
The results from the stepwise multiple regression analyOPEN ACCESS
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Table 1. Demographic characteristics.
Total
(n = 120)
Sex

n (%)
Male

17 (14.17)

Female

103 (85.83)

Age

n (%)
<45 years

27 (22.50)

46 - 65 years

51 (42.50)

>65 years

42 (35.00)

Smoking

n (%)
Yes

15 (12.61)

No

104 (87.39)

Marital status

n (%)
Single

27 (22.50)

Common-law

93 (77.50)

Working status

n (%)
Yes

54 (45.76)

No

39 (33.05)

Sick leave

25 (21.19)

Educational status

n (%)

Compulsory school

32 (27)

Upper secondary school

31 (26)

Higher education
Other education

44 (37)
12 (10)

Physical activity

n (%)
Yes

31 (25.83)

Table 2. Descriptive statistics of variables.
Mean ± SD

Median

Range

Possible scores

MAF (n = 119)

24.48 ± 10.18

25.61

1 to 45

1 - 50

PAIN (n = 110)

31.58 ± 24.16

30

0 to 95

0 - 100

BAQ (n = 116)

70.00 ± 19.46

71.5

18 to 111

18 - 126

EQ 5D (n = 96)
DAS 28 (n = 117)
ERQ-Reappraisal (n = 115)

0.78 ± 0.21
3.17 ± 1.25
25.77 ± 6.45

0.81
2.96
26

−0.1 to 1
0.68 to 6.99
6 to 41

0-1
0 - 10
6 - 42

ERQ-Expressive Suppression (n = 116)

11.84 ± 4.88

12

4 to 24

4 - 28

PA (n = 112)

31.11 ± 7.29

31

10 to 49

10 - 50

NA (n = 112)

14.37 ± 6.13

12

10 to 50

10 - 50

AVSI (n = 120)

3.17 ± 1.96

3

0 to 6

0-6

AVAT (n = 120)

4.68 ± 1.36

5

0 to 6

0-6

PSS (n = 120)

9.25 ± 2.81

9

4 to 16

0 - 16

Copyright © 2013 SciRes.
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Table 3. p-values in the univariate analysis of fatigue and pain.

Independent variables

Fatigue

Pain

p-value

p-value
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Table 4. Stepwise regression to identify predictors of fatigue.
Estimate*

95% CI

p-value

(Intercept)

21.07

(3.86 - 38.28)

0.017

Sex

0.376

0.695

Smoking (No)

−7.19

(−13.25 - 1.12)

0.021

Age

0.791

0.308

Physical activity (No)

3.95

(−0.51 - 8.42)

0.082

Smoking

0.104

0.948

DAS 28

1.65

(0.01 - 3.29)

0.049

Marital status

0.280

0.712

Educational status

0.747

0.051

BAQ

0.16

(0.05 - 0.27)

0.006

Physical activity

0.146

0.843

PA

−0.43

(−0.75 - 0.12)

0.008

EQ 5D

0.002

<0.001

NA

−0.27

(−0.60 - 0.07)

0.120

DAS 28

0.002

<0.001

0.78

(−0.03 - 1.58)

0.058

BAQ

0.056

0.493

ERQ-Reappraisal

0.164

0.522

ERQ-Expressive Suppression

0.807

0.972

PA
NA
AVSI
AVAT
PSS
PAIN
MAF

0.001
0.071
0.061
0.033
<0.001
0.015
-

0.248
0.009
0.868
0.721
0.001
0.015

PSS
*

Adjusted R-square = 28.6%; Estimated = regression coefficient.

Table 5. Stepwise regression to identify predictors of pain.
Estimate*

95 % CI

p-value

(Intercept)

20.36

(−14.71 - 55.43)

0.252

EQ 5D

−34.98

(−60.51 - 9.46)

0.008

DAS 28

9.32

(5.40 - 13.25)

<0.001

PSS

1.11

(−0.34 - 2.56)

0.131

*

sis for fatigue shows that fatigue was significantly associated with no smoking (p = 0.021), DAS 28 (p = 0.049),
BAQ (p = 0.006) and for PA (p = 0.008) (Table 4).
The results from the stepwise multiple regression analysis for pain shows that pain was significantly associated with the EQ-5D (p = 0.008) and DAS 28 (p = 0.001).
The final models for fatigue and pain were considered
acceptable (Tables 4 and 5).
Adjusted R-square was 28.6% for fatigue and 50.0%
for pain.

4. DISCUSSION
Our study clearly demonstrates that fatigue in RA is associated with increased disease activity, increased body
awareness, and decreased PA. Previous studies have confirmed that disease activity and functional status influence RA [15,16]. Psychological factors may play a crucial role in fatigue. For instance, [17] found that severity
and depressive mood are factors strongly associated with
fatigue level.
The tendency to focus attention on bodily sensations
and internal stimuli (i.e. body awareness) [19] has been
associated with increased somatic and emotional distress
[20]. In the present study fatigue was found associated
with increased body awareness. Negatively toned selffocused bodily attention has been linked to less effective
decision making strategies and worse adherence [29].
The concept of body awareness, as well as its association to fatigue is therefore deserving of further research.
Previous study [37] describes that body awareness may
Copyright © 2013 SciRes.

Adjusted R-square = 50.0%; Estimated = regression coefficient.

be useful in the management of chronic disease and can
be addressed in nursing.
The PA scale is a generic instrument to measure the
emotional state of an individual. In the present study
decreased PA in patients with RA was associated with
fatigue. Previous studies have shown that PA facilitates
approach behavior [44] and continued action [45] i.e.
individuals engage more with their environment and are
more willing to take part in different activities. A person
with PA feels more enthusiastic, active and alert. Low
PA is manifested in decreased arousal, energy and activity,
as well as the absence of positive feelings (e.g., sadness,
lethargy and boredom) [38]. Negative emotionality and
stress are among some of the major psychological factors
that have been adversely linked to RA [25]. The impact
of negative emotion in this context may be viewed as either through negative influence on health behavior or
through a neuroendocrine influence on immune function
and health [26]. Moreover, emotions are thought to play
a crucial role in the adjustment of people with RA, and in
the context of chronic pain in general [21,27].
Pain is a central outcome measure in rheumatoid arthritis [2] and patients themselves have suggested that
assessment and management of pain should be prioritized [11]. A study [9] showed that patients with RA,
who consider their disease to be “somewhat to completely controlled”, continue to report moderate to severe
pain. It is therefore important to investigate all potential
factors that contribute to pain. In our study pain was asOPEN ACCESS
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sociated with decreased HRQoL and increased disease
activity. The EQ-5D captures five health dimensions of
which the area pain/discomfort is one of these dimensions. Pain/discomfort is also included in the DAS 28.
The adjusted R-square value for pain (50% of the model)
was fairly high in our study, suggesting that the model is
of moderately to high predictive value.
In our study group 54.5% were not working or were
on sick leave at the time of the study. A study [46] has
shown that RA can affect QoL as well as the ability to do
paid or unpaid work.
Furthermore, [47] described the importance of recording socioeconomic status in clinical trials because
patients with lower socioeconomic status are more likely
to experience higher disease activity, lower physical function, and poorer emotional aspects of mental health, lower
QoL, and greater pain. Low level of pain, high levels of
physical activity, and good lower extremity function at
baseline predicted good general health perception [48].
Our study noted that low levels of pain in RA patients
still had some influence on perceived health.
A biopsychosocial approach has been considered appropriate to study chronic diseases in general [21] and
RA in particular [22]. According to such an approach,
psychological factors are not merely affected by the
course of the disease, but are also important for the patients general health and well-being [23]. To emphasize a
health-oriented and salutogenic theoretical perspective
the individuals health-relevant pattern of goals and expectations, social needs and resources, as well as emotions, attention, and activities needs to be addressed. In a
study [18] the findings underlined the importance of targeting psychological factors to enhance HRQoL issues in
the clinical management of RA patients.
The findings in our study confirm that there is an association between negative PA and fatigue, and that pain
was associated with decreased HRQoL and increased
disease activity. To apply the biopsychosocial approach
to clinical practice, it is of importance that the clinician
elict the patients history in the context of life circumstances. The clinician should also determine which aspect of biological, psychological, and social domains that
is most important to understanding and promoting the
patients health and well-being [49,50].

4.1. Method Discussion and Limitations
The present study has limitations. One limitation is that
we did not include biological markers of RA. A second
limitations concerns using a generic instrument to measure fatigue, which means we could have missed dimensions important to patients with RA. Furthermore, we
have no information about the non-respondents (22%)
though the response rate of 78% can be considered fairly
high for this kind of study.
Copyright © 2013 SciRes.

There are a number of problems, in inferring changes
and trends over time, using a cross-sectional study [51].
This study found several factors significantly associated
with fatigue, the adjusted R-square value (28.6 of the
model) was moderate, suggesting that the model is of limited predictive value. In further research it is of importance to include other predictors as quality of sleep and
several psychological factors [17,18] which could increase the predictive value.
The authors [18] describe that it is a need of prospective longitudinal studies to find out more about the multicausal pathways of fatigue in RA. In addition, it would
also be interesting to use other methods to get a deeper
understanding of pain, fatigue and body awareness in
adult patients with rheumatoid arthritis. In our experience this is the first study investigating the association
between fatigue, pain and body awareness.
In the present study a sample from one geographical
region was used. However, the sample was demographically comparable to the sample in a population study
carried out in southern Sweden [52]. Still, these results
need to be interpreted with caution because of the fairly
small sample size (n = 120).

4.2. Conclusion
In conclusion, this study shows that fatigue and pain in patients with RA appear to be associated with disease-related
factors. Fatigue was also related to body awareness and
emotional factors, and pain was related to health related
quality of life. This relation requires further research.

4.3. Practice Implications
The tendency to focus attention on bodily sensations and
internal stimuli (i.e. body awareness) has been associated
with increased somatic and emotional distress. In the
present study fatigue was found associated with increased
body awareness. Negatively toned self-focused bodily
attention has been linked to less effective decision-making strategies and worse adherence. In future research it
is of importance to highlight and address the concept of
body awareness.
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