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Abstract
Objective
Fatigue is one of the most commonly reported symptoms in rheumatoid arthritis (RA). Many factors may play a causal
role on fatigue in RA patients, but their contribution and interplay is barely understood. The objective was to develop a
multidimensional model of factors that explain fatigue severity in RA.

Methods
A cross-sectional study (n=228) of consecutive patients with RA was performed. Fatigue, disease characteristics
and psychosocial and behavioural outcomes were collected. Baseline differences between non severely fatigued patients
(CIS-fatigue <35) and severely fatigued patients (CIS-fatigue =35) were tested. Structural equation modeling was used
to test a hypothesised model for fatigue.

Results
The final model includes pain, physical functioning, mood, sense of control, sleep quality and fatigue, with good fit
(CFI=0.976) explaining 74% of the variance in RA fatigue. Accordingly, poor sleep quality (=042, p<0.001) and less
physical functioning ($=0.65, p<0.001) are directly related to a higher level of fatigue. Less sense of control is related
to more mood disturbance ($=0.64, p<0.001), more pain ($=0.389, p<0.001) and less physical functioning (=-0.24,
p<0.001). More mood disturbance is related to poor sleep quality (=0.78, p<0.001) and higher pain level is related to
less physical functioning ($=0.75, p<0.001).

Conclusion
RA fatigue is directly influenced by poor sleep quality and physical functioning, and indirectly by sense of control,
mood and pain. Treatment of these factors by psychological interventions and physical exercise could help to improve
Jatigue in patients with RA.
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Introduction

Fatigue is a frequently reported symp-
tom in rheumatoid arthritis (RA) (1)
but its causes and their interplay are
barely understood (2). Severe fatigue
may occur in up to 40% of RA patients,
even in patients with low and moder-
ate levels of disease activity, who are
reasonably well-treated regarding their
RA (3). Currently, it is not clear which
interventions are effective to treat RA
fatigue. There is some evidence that
psychological interventions as well as
exercise may reduce fatigue in RA (4-
6). Knowing which factors are associ-
ated with fatigue may guide choosing
effective treatment options (2).
Inflammation, anaemia and depressive
disorder have long be held responsible
for fatigue in RA. However, the preva-
lence of anaemia and depression cannot
explain the prevalence of severe fatigue
in RA (7, 8). Although a positive asso-
ciation between disease activity and fa-
tigue has been found (9-11), it appears
that pain rather than inflammation is
related to RA fatigue (1, 11-13). Conse-
quently, the relation between inflamma-
tion and fatigue appears to be mediated
through pain. Several cross-sectional
studies showed that psychosocial fac-
tors, pain and limitations in daily func-
tioning, rather than inflammation, are
related to fatigue severity in RA (1,
9-12, 14-18). It has been shown that
self reported depressive symptoms are
associated with RA fatigue (11, 12, 14,
18-20). Also, lower self-efficacy with
respect to fatigue (11, 14, 18), a per-
ceived lack of social support (11, 18),
lower mental health (17), coping strat-
egies like worrying and resting, cata-
strophising of fatigue, low self-esteem,
strong somatic fatigue attributions and
less social functioning were related to
higher fatigue in RA (14). Longitudinal
studies assessing fatigue over a period
of one year showed that pain, daily
functioning, and psychological factors
such as self-efficacy and coping strat-
egies were related to fatigue severity
in RA (3, 21, 22). Physical function-
ing also seems an important variable
associated with fatigue in RA: several
studies showed that fatigue was closely
related to activity limitations (1, 14, 17,
22,23). However, how these factors to-

gether may contribute to fatigue in RA
has been studied only once. This study
of Nicassio et al. (2012) evaluated a
multidimensional model using path
analysis and found that disease activ-
ity contribute to fatigue through mood
disturbance and poor sleep quality and
that both disease activity and mood
disturbance retained direct relation-
ships with fatigue (24). Other possible
relevant factors associated with fatigue
in RA that were not regarded in that
study (24) were, physical functioning
(3,9-11, 14, 17, 22, 25, 26), and sense
of control (11, 14, 18) with respect to
fatigue. Therefore, the objective of this
study was to develop and test a multidi-
mensional model of factors that deter-
mine fatigue severity in RA. Develop-
ing such a model of fatigue might fa-
cilitate the development of an effective
treatment strategy for fatigue in RA.

Methods

Design

In this study, multidimensional path
analysis modeling was applied using
cross-sectional data on fatigue, disease
characteristics and psychosocial and
behavioral outcomes in consecutive
patients with established RA (14, 26).
Approval for this study was obtained
from the Medical Ethics Committee
Arnhem-Nijmegen in the Netherlands
and all participants provided written
informed consent.

Recruitment of patients

A total of 431 RA patients aged 18-75
years visiting their rheumatologist for
a scheduled 3-monthly check up ap-
pointment at the outpatient clinic of
the Radboud University Medical Cen-
tre were asked to participate between
June 2006 and October 2007. Patients
received written information about
the study and were informed orally by
their rheumatologist or nurse special-
ist. Inclusion criteria were: diagnosed
with RA according to the 1987 ACR
classification criteria, between 18 to 75
years of age and able to read and write
Dutch. Patients were not included if
they had a second rheumatic disease,
a history of malignancies or other co-
morbidities associated with chronic fa-
tigue or if they had a current diagnosis



of depression and/or current psycho-
logical or psychiatric treatment. Study
participation was allowed with the fol-
lowing comorbidities (well controlled):
regulated thyroid disease, a controlled
diabetic mellitus, a mild non restrictive
chronic obstructive pulmonary disease
and a successfully treated not metasta-
sised basal cell carcinoma or squamous
cell carcinoma in the skin.

Data collection

Patient characteristics (gender, age,
body mass index (BMI)), disease char-
acteristics, (pain, disease duration,
rheumatoid factor) and medication use
were collected at inclusion by research
nurses. Blood samples were taken to
determine ESR, CRP and haemoglobin
level, and disease activity was assessed
by the rheumatologist or a specialised
rheumatology nurse, by using the dis-
ease activity score (DAS28) (27, 28).
Fatigue was collected at baseline using
a patient questionnaire. The following
psychosocial and behavioural variables
that might influence fatigue were col-
lected: mood disturbance, sense of con-
trol over fatigue, poor sleep quality and
physical functioning, using a patient
questionnaire.

Fatigue

Fatigue severity was measured using
the fatigue severity subscale (CIS-
fatigue) of the Checklist Individual
Strength (CIS20) (29). The CIS-fatigue
consists of 8 items and all items are
scored on a 7 point Likert-scale (range
8-56), asking about fatigue severity the
last two weeks. Higher scores indicate
a higher level of experienced fatigue.
A score of =35 indicates severe fatigue.
The CIS fatigue severity subscale has
proven to be a reliable and valid instru-
ment in numerous conditions and was
also used in RA (14, 29). The internal
consistency of the CIS-fatigue severity
subscale by Cronbach’s alpha was 0.88
(29). Fatigue was also assessed using
the vitality scale of the SF-36 consist-
ing of four questions about vitality and
fatigue with a range between 0-100,
where higher scores indicate a higher
level of vitality which is regarded as a
lower level of fatigue. Cronbach’s al-
pha was 0.74 (30).
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Pain

Pain severity was assessed using the
Bodily Pain subscale of the Short Form
Health Survey (SF-36-BP) and a visual
analogue scale (VAS) assessing current
pain severity (range O (no pain) to 100
(violent pain)). The SF-36-BP asks about
pain and interference by pain during the
last four weeks (31), (range 0-100) with
higher scores indicating less pain. Cron-
bach’s alpha was 0.86 (30).

Physical functioning

Physical functioning was assessed us-
ing the SF-36 subscales physical func-
tioning and role functioning (31). The
total score ranges between 0-100 with
higher scores indicating better physical
functioning or role functioning. Cron-
bach’s alpha of SF-36 subscale physi-
cal functioning and role functioning
were 0.90 and 0.78, respectively (30).

Mood disturbance

Self reported depressive symptoms
were assessed with 16 statements of
the Symptom Check List 90 (SCL90)
(32). The SCL depression consists of a
5-point likert scale ranges between 16—
80. Higher scores indicate the presence
of more (severe) depressive symptoms.
Cronbach’s alpha was 0.91 (32).
Anxiety was assessed with 10 state-
ments of the Symptom Check List 90
(SCL90) (32). The SCL anxiety con-
sists of a 5-point likert scale ranges
between 10-50. Higher scores indicate
more (severe) anxiety. Cronbach’s al-
pha was 0.87 (32).

Sense of control

Sense of control about fatigue was as-
sessed using the Self-Efficacy Scale 28
(SES28), a 7-item questionnaire scored
on a 4-point Likert Scale (33) ranges
between 7-28. Higher scores on the
SES indicate more self-efficacy. Cron-
bach’s alpha ranges between 0.68 and
0.77 (34, 35).

Helplessness of fatigue was assessed
with the subscale helplessness of the
Fatigue Catastrophising Scale (FCS).
The FCS is the same questionnaire as
the Pain Catastrophising Scale (36),
in which the word pain is replaced by
fatigue. Higher score on the scale indi-
cates a higher tendency to be helpless-

ness in response to fatigue. The Cron-
bach’s alpha of the FCS helplessness
tested in our study sample was 0.85.

Sleep quality

Poor sleep quality was assessed by the
subscale sleep disturbance (3 items) of
the Symptom Check List 90 (SCL90)
(32). The SCL90 consists of a 5-point
Likert scale. Total score ranges be-
tween 3—15 with higher scores indicat-
ing more sleep problems. Cronbach’s
alpha was 0.80 (32).

Statistical analyses

To test for differences between non se-
verely fatigued patients (CIS-fatigue
<35) and severely fatigued patients
(CIS-fatigue =35) (based on Vercoulen
(29)), a chi-square test, unpaired #-test
or a Mann-Whitney U-test was used as
appropriate (Table I).

Structural equation modelling (SEM) is
a statistical technique for testing hypoth-
esised patterns of directional and non-di-
rectional relationships (‘path analysis’)
among a set of observed (measured)
and unobserved (latent) variables. First
the model of Nicassio (24) was tested
in our data of RA patients. This model
included constructs of disease activity,
mood disturbance, sleep quality and fa-
tigue (Fig. 1). The model was assessed
using multiple fit criteria: the compara-
tive fit index (CFI), the standardised
root mean residual (SRMR) and the
root mean square error of approxima-
tion (RMSEA). The criteria of an SRMR
<0.09 and a RMSEA <0.06 is considered
optimal to minimise the rates of type I
and type II error (37, 38). The RMSEA
is a measure of the degree to which the
model holds in larger samples. Values up
to 0.05 indicate a close fit in larger popu-
lations. A CFI value of >0.90 is an indi-
cation of a good fitting model (38). The
explained variance of the latent variable
fatigue was analysed by the R squared
measure of goodness of fit.

After testing the model of Nicassio (24)
in our data, a hypothesised model for
fatigue was further developed (Fig. 2).
This hypothesised model was based on
the model of Nicassio et al. in which
pain (as a measure of disease activity),
mood and poor sleep quality are rel-
evant (24) and the model of the chronic
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Table I. Baseline characteristics of all included variables.

Variables All patients CIS-fatigue <35 CIS-fatigue =35 p-value
(n=228) at baseline at baseline
(n=132) (n=96)
Patient characteristics Age 559 (10.8) 58.06 (10.0) 5295 (11.21) <0.001
Gender,? (%) 63 58 70 0.08
BMI 25.5 (23.3-27.9) 257 (23.1-27.8) 253 (23.4-284) 0.73
Medication use DMARD monotherapy (%) 63.6 68.2 573 0.09
MTX monotherapy (%) 36.4 394 323 0.27
DMARDs =2 (%) 13.2 13.7 12.5 0.80
Biological use (%) 355 34.8 36.5 0.80
Oral prednisone (%) 132 12.9 13.5 0.88
Disease related variables Rheumatoid factor, + (%) 74.9 82 66 0.02
Illness duration, years 11 (6-17) 11 (7-17) 10 (5-17) 0.15
DAS 28 (0-10) 32 (1.3) 29 (1.8) 3.7 (1.3) <0.001
SJC 28 (0-28) 4 (2-7) 3 (1-6) 4 (2-8) 0.009
TJC 28 (0-28) 2 (0-4) 1 (1-3) 3 (1-6) <0.001
VAS GH (0-100) 31.8 (21.5) 244 (16.9) 419 (23.0) <0.001
ESR, mm/h 8 (4-17) 9 (4-19) 7 (4-16) 0.89
CRP, mg/l 0 (0-8) 0 (0-6) 0 (0-11) 0.04
Haemoglobin, mmol/l 8.2 (0.70) 82 (0.7) 8.2 (0.7) 0.60
Fatigue CIS-fatigue baseline (8-56) 31.5 (12.8) 224 (7.7) 44.1 (6.1) <0.001
SF-36 vitality (0-100) 56.8 (20.2) 68.0 (14.4) 414 (16.6) <0.001
Pain VAS pain severity (0-100) 31.1 (21.9) 248 (18.1) 39.7 (23.8) <0.001
SF-36 bodily pain (0-100)* 642 (19.8) 72.7 (16.9) 52.5 (17.6) <0.001
Physical functioning SF-36 physical functioning (0-100)* 59.6 (24.4) 69.1 (21.8) 46.6 (21.7) <0.001
SF-36 role functioning (0-100)* 4539 (40.31) 62.31 (38.4) 22.14 (30.1) <0.001
Mood disturbance SCL 90 depressive thoughts (16-80) 21 (17-24) 18 (17-21.8) 23 (20-28.8) <0.001
SCL 90 anxiety (10-50) 11 (10-14) 10.5 (10-13) 13 (11-15.8) <0.001
Sense of control SES 28 (7-28) 19.5 (3.5) 20.6 (3.1) 18.3 (3.5) <0.001
FCS-helplessness (0-24) 3 (0.3-6) 2 (0-5) 4 (1-8) <0.001
Sleep quality SCL90 sleep quality (3-15) 5 (3.3-8) 5 (3-6) 7 (4-9.8) <0.001

Numbers are mean (SD); Median (P25-P75) or n (%) as denoted. ¥ scored on a reversed scale, a higher score means better functioning and less pain.
DMARD: disease-modifying anti-rheumatic drug; MTX: methotrexate; DAS28: Disease Activity Score of 28 joints; SJC28: Swollen joint count of 28 joints;
TJC28: Tender joint count of 28 joints; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; CIS-fatigue: Checklist Individual Strength of Fatigue;
SF-36: Short Form Health Survey 36; SCL-90: Symptom Check List 90; SES: Self Efficacy Scale; FCS: Fatigue Catastrophising Scale.

fatigue syndrome of Vercoulen et al.
in which sense of control is an impor-
tant factor. Thereby our previous study
showed that physical functioning is
related to RA fatigue, more active RA
patients showed less fatigue than pas-
sive RA patients (39). We therefore in-
cluded these variables for RA fatigue
in our hypothesised model; which ac-
cordingly included constructs of pain,
physical functioning, mood, sense of

control, sleep quality and fatigue. We
included VAS pain and SF-36 bodily
pain as indicators for the latent variable
pain. Physical functioning was included
as a latent variable in the model with 2
indicators representing SF-36 physical
functioning and SF-36 role functioning.
Mood disturbance was included as a
latent variable with 2 indicators repre-
senting depressive thoughts (SCL90 de-
pression) and anxiety (SCL90 anxiety).

Mood
Disturbance

Disease
Activity

Poor Sleep
Quality

Fig. 1. A multidimensional model of fatigue in patients with rheumatoid arthritis. Reproduced from
the Journal of Rheumatology with permisson. NICASSIO P.M. et al.: J Rheumatol 2012; 39: 1807-13.

Sense of control was included as a latent
variable with 2 indicators representing
helplessness (FCS-helplessness) and
self-efficacy (SES28). Poor sleep qual-
ity was included as a latent variable with
1 indicator representing SCL90 sleep
quality. Finally, fatigue was included as
the latent variable in the model with 2
indicators representing the CIS fatigue
and the SF-36 vitality (Fig. 2).
Analyses were performed using SPSS
20.0 and MPlus (v. 6.0).

Results

A total of 230 patients were included.
Two patients were excluded after the
measurements because of a sleep ap-
noea and a malignant lung tumour, thus
228 patients were included in the analy-
ses (Table I).

The mean age was 55.9 years, 63% was
female and overall the majority had a
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Fig. 2. Our hypothesised model with included latent variables.

Mood
disturbance

Poor sleep
quality

Sense of
control

Physical
functioning

low disease activity and a moderate
fatigue level (29). At baseline, 36% re-
ceived a tumour necrosis factor-inhibit-
ing agent, either as monotherapy or in
combination with a DMARD. Most dis-
ease related and other variables, includ-
ing pain, physical functioning, mood
disturbance, sense of control and sleep
quality were all significantly different
between severely fatigued patients and
non severely fatigued patients at base-
line (Table I).

Model for fatigue

All data were screened for normality
and there were no outliers. Testing the
model of Nicassio et al. in our data re-
sulted in a low model fit: a CFI of 0.82;
RMSEA was 0.193 and SRMR was
0.166. This indicates that this model
does not fit well in our data.

Next we tested our hypothesised model
which revealed an indirect path from
pain to fatigue through mood distur-
bance and poor sleep quality. Both
sense of control and physical activity
retained direct relationships with fa-
tigue. The fit (CFI) of the hypothesised
model was 0.936, RMSEA=0.095 and
SRMR=0.084.

The modification indices of the SEM
test indicated that an extra path from
sense of control to mood disturbance
would have a significant positive effect
on the model fit. There was also a sig-
nificant positive effect of pain on physi-
cal functioning. The path from pain to
mood disturbance and the path from
sense of control to fatigue were not sig-
nificant and were removed. Thereby an
extra path from sense of control to pain
and a direct path to physical function-

ing would gave a better fit. Finally, the
revised final model provided a better fit
to the data. Figure 3 showed the final
model with standardised correlation
coefficients and Table II the unstand-
ardised and standardised coefficients
between the latent variables of the final
model. The CFI of the final model was
0.976; RMSEA was 0.058 and SRMR
was 0.043. Results of figure 3 and table
2 show that poor sleep quality (f=0.42,
p<0.001) and less physical function-
ing (f=-0.65, p<0.001) are related to a
higher level of fatigue in RA. Thereby,
less sense of control (more helplessness
and less self-efficacy) is related to more
mood disturbance (f=-0.64, p<0.001).
More mood disturbance is related to
poor sleep quality (f=0.78, p<0.001)
which is related to a higher level of fa-
tigue. In addition, a higher pain level

SCL 90

| FCS helplessness | SES28

depression

SCL 90 sleep
disturbance

SCL 90 anxiety

—0.81&

Sense of
control

-0.88*

Mood
disturbance

Poor sleep
quality

Physical
functioning

0.77*‘Z

0.57*

SF-36
vitality

Fatigue

CIS-fatigue

0.74*

SF-36 bodily
pain

VAS pain
severity

SF-36 role
functioning

SF-36 physical
functioning

Fig. 3. The final model with standardised correlation coefficients. SF-36: Short Form Health Survey 36, SCL-90: Symptom Check List 90. VAS: visual analogue
scale, CIS: Checklist Individual Strength. * p<0.001. The latent variables are shown in rounds and the constructs of the latent variables are shown in squares.
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Table II. Path coefficients of the final structural equation model. Unstandardised means
that the coefficients are uncorrected for differences in scaling. SE: standard error. Standard-
ised means that the coefficients are corrected for scale differences to facilitate comparison.

rather than objectively measured activ-
ity. However, inclusion of objectively
assessed actometer scores that were

Effects Unstandardised SE p-value Standardised available in a large subset of the patientS
Poor sleep quality = fatigue 3.881 0.789 <0.001 0419 did not change the model nor tl.le .Ino.del
Physical functioning - fatigue -0.641 0076  <0.001 20648 fit (data not shown). Another limitation
Pain - physical functioning -1.087 0.168 <0.001 0752 is that we could not validate our model
Sense of control = mood disturbance -1.249 0.162 <0.001 -0.638 because of the sample size. To validate
Mood disturbance = poor sleep quality 0.220 0.028 <0.001 0.781 our treatment model and to facilitate
Sense of control = physical functioning 1.244 0.442 <0.001 0.241 generalisation, it should be tested in an-
Sense of control = pain -1.391 0.367 <0.001 -0.389 other sample of RA patients.

is related to less physical functioning
(B=-0.75, p<0.001) which is related
to a higher fatigue level. Thereby less
sense of control is related to more pain
(B=0.39, p<0.001) and less physical
functioning (f=-0.24, p<0.001) The R
square was 0.74 which means that the
model explained 74% of the variance in
fatigue in RA.

Discussion

According to the multidimensional path
analysis model developed in this study,
RA fatigue is influenced directly by
poor sleep quality and physical func-
tioning, and indirectly by sense of con-
trol, mood disturbance, poor sleep qual-
ity and pain. This means that poor sleep
quality and a lower physical functioning
are directly associated with a higher fa-
tigue level. Indirectly, more pain was as-
sociated with less physical functioning;
more mood disturbance was associated
with poor sleep quality, and less sense of
control was associated with more mood
disturbance, more pain and less physical
functioning. The model explained about
three quarters of the variance in fatigue
in RA.

A multidimensional model of fatigue
for patients with RA was tested in only
one other study (24). According to that
model, higher levels of disease activity,
mood disturbance and poor sleep qual-
ity had direct and indirect effects on
fatigue, explaining 62% of the variance
in fatigue (24). However this model did
not fit well in our sample of RA patients,
although it is clear that models gener-
ally perform somewhat worse in exter-
nal data. Nevertheless, we tried to make
a better fitting model with inclusion of
psychosocial factors and physical func-
tioning besides pain, mood disturbance
and sleep quality. Notably, another ex-

planation for the relatively poor fit of
Nicassio’s model in our RA sample
could be the different use of measure-
ment instruments, besides sample dif-
ferences. The model we developed ex-
plained 74% of the variance in fatigue,
which is quite well.

In several studies it has been analysed
which disease-related and/or psychoso-
cial variables are associated with fatigue
(3, 13, 21, 22). These studies provided
evidence that disability (3, 22), lower
self-efficacy (21), sleep disruption and
depressed mood (21),and more trait anx-
iety (22) were associated with future fa-
tigue in RA. A recent systematic review
concerning factors related to fatigue in
RA, concluded that three variables have
a high probability to be involved in the
complex process of fatigue in RA: pain,
disability and depressive mood, while
more evidence was found for fatigue be-
ing related to pain and physical function
than to depression (13). The factors in
the model of our study are in line with
this review. Our findings suggest that fa-
tigue in RA is directly associated with
physical functioning and poor sleep
quality and indirectly by pain, sense of
control and mood disturbance.

A limitation of our study is that using
SEM in a cross-sectional design no de-
finitive cause-effect relationship can
be determined. Cause-effect relations
can best be studied using a randomised
controlled trial or a longitudinal design.
Another limitation is the total number of
patients included, which limits the num-
ber of variables that can be included
in the model. As measures of physical
function we used patient questionnaires:
SF-36 physical functioning and SF-36
role functioning, which were also used
in the previous studies. Patient ques-
tionnaires represent perceived activity,

Developing a model of fatigue might
facilitate the development of a treat-
ment strategy for fatigue in RA. The five
factors: pain, mood disturbance, sense
of control, sleep quality and physical
functioning, found in our study are per-
petuating factors of fatigue and this is
interesting for fatigue treatment. If these
factors could effectively be treated, this
may lead to improvement in patients’
fatigue. Pain in RA is treated with anti-
rheumatic medication and pain-medica-
tion (40, 41). However, pain treatment
alone is insufficient to treat fatigue as fa-
tigue frequently occurs in patients with
low or moderate disease activity (3).
Psychological interventions, notably
CBT, can be used for improving sense
of control and mood and as conse-
quence a better sleep quality. Studies
of Hewlett and Evers indicated that
CBT improves fatigue impact, coping
and perceived severity and well-being
in RA (5, 42). Stimulus control instruc-
tions, and sleep restriction have proven
to be effective in other sleep-disordered
populations (43, 44).

Little has been reported on the effec-
tiveness of CBT in reducing sleep dis-
turbances in patients with RA (45) al-
though a study found improvements in
subjective sleep quality after CBT (46).
A recent yet incompleted trial is investi-
gating the effect of intermittent aerobic
exercise on the improvement of sleep in
patients with rheumatoid arthritis (47),
however the effect is not known yet.
Alternatively, an exercise programme
to increase the level of physical activity
(functioning) could be effective in re-
ducing fatigue. Several RCTs and a me-
ta-analysis provided evidence that sev-
eral types of physical activity provide
benefit for fatigue in adults with RA (4).
In summary, according to our model,
RA fatigue is influenced by pain, sleep



quality, sense of control, mood and
physical functioning. This suggests
that treatments aimed at these five fac-
tors could help to reduce fatigue in RA.
Treatment studies, especially RCTs, are
needed to test the efficacy of these in-
terventions.
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