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ABSTRACT Objective: People with theumatoid arthritis (RA) often
experience fatigue. However, most of these individuals are not assessed
for fatigue. The purpose of this study was to examine the relationship
between functional status, pain, disease activity, and fatigue in people
with RA. Material and Methods: 141 individuals with RA partici-
pated in this study. Patients' pain intensity was assessed using the visual
analog scale (VAS). The Health Assessment Questionnaire (HAQ) was
used to determine functional status. The scale for assessing the disease
activity of the participants was the Disease Activity Score-28 (DAS-
28). To assess fatigue, the Fatigue Symptom Inventory (FSI) was used.
Results: Duration scores (amount of time felt tired, number of days felt
tired), interference score and severity scores (current, mean, minimum,
maximum) of FSI had statistically significant relationships with the
number of tender and swollen joints, HAQ, DAS-28, VAS motion and
rest scores (p<0.05). FSI scores were not associated with duration or
age. The HAQ score was a statistically significant predictor of high
clinical fatigue in logistic regression analysis. Conclusion: Fatigue was
found to affect patients with RA independently of disease duration. Fa-
tigue was associated with functional status, pain, and disease activity.
The findings suggest that functional status independently associated
with clinical fatigue. Fatigue should be considered as a considerable
symptom in the clinical assessment of patients and associated factors
should be addressed.
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OZET Amag: Romatoid artritli (RA) hastalarda yorgunluk yaygin ola-
rak goriilen bir semptomdur ancak bu hastalarin ¢ogu yorgunluk agi-
sindan degerlendirilmemektedir. Bu g¢alismada, RA’l1l hastalarda
yorgunluk ile fonksiyonel durum, hastalik aktivitesi ve agri arasindaki
iligkiyi belirlemek amaglanmistir. Gere¢ ve Yontemler: Calismaya
toplam 141 RA’l1 hasta dahil edilmistir. Hastalarda gorsel analog skala
[visual analog scale (VAS)] kullanilarak agrinin siddeti degerlendiril-
mistir. Katilimcilarin fonksiyonel durumlari Saglik Degerlendirme An-
keti [Health Assessment Questionnaire (HAQ)], hastalik aktiviteleri ise
Hastalik Aktivite Skoru-28 [Disease Activity Score-28 (DAS-28)] ile
belirlenmistir. Yorgunlugu degerlendirmek i¢in Yorgunluk Semptom
Envanteri [Fatigue Symptom Inventory (FSI)] kullanilmistir. Bulgu-
lar: istatistiksel olarak FSI siire skorlar1 (yorgun hissedilen siire, yor-
gun hissedilen giin sayist), interferans skoru, siddet skorlar1 (mevcut,
ortalama, minimum, maksimum) ile sis ve hassas eklem sayisi, HAQ,
DAS-28, VAS skorlart arasinda bir iliski mevcuttu (p<0,05). Hastalik
stiresi ve yas ile FSI skorlar1 arasinda istatistiksel olarak bir iliski go-
rilmemistir. Lojistik regresyon analizi, HAQ skorunun yiiksek klinik
yorgunlugun istatistiksel olarak anlamli bir belirleyicisi oldugunu gos-
termistir. Sonuc¢: Hastalik siiresinden bagimsiz olarak RA’l1 hastalarda
yorgunluk hastalar etkilemektedir. Yorgunluk RA’l1 hastalarda agri,
fonksiyonel durum ve hastalik aktivitesi ile iliskilidir. Bulgular RA’l1
hastalarda fonksiyonel durum ile klinik yorgunlugun bagimsiz olarak
iliskili oldugunu géstermektedir. Yorgunluk RA’l hastalarm klinik de-
gerlendirmesinde 6nemli bir semptom olarak goz oniinde bulundurul-
mali ve iligkili faktorler ele alinmalidir.
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Rheumatoid arthritis (RA) is an autoimmune
systemic disease with polyarthritis involvement. RA,
especially affecting symmetrically the joints of the
hands. It is also characterized by limitation of move-
ment, pain, swelling of joints and extra-articular
symptoms such as fatigue, weakness, fever and mus-
cle pain.!

Fatigue is defined as a feeling of extreme tiredness
and a constant state of exhaustion. The prevalence of
fatigue is reported to be 14-15% in adults.? People with
RA often experience fatigue, but it is often overshad-
owed by symptoms such as limitation of movement and
pain. 40-80% of patients with RA experience fatigue.
Although the etiology of fatigue has not been com-
pletely explained, it has multidimensional features such
as pain, inflammation, sleep disturbance, psychosocial
factors, and disability.? Fatigue affects physical, mental
and social functions in patients with RA, disrupts daily
activities and causes a deterioration in quality of life.*

Several studies have been conducted to identify
factors associated with RA and fatigue. Fatigue has
been shown to be associated with several factors, in-
cluding sleep disturbance, disease activity, gender,
physical function, and pain in RA.>7 The primary ob-
jective of this study was to determine the relationship
between fatigue and functional status, pain, and dis-
ease activity in RA. The demonstration of an associ-
ation between age, gender, disease duration, and
fatigue are a secondary objective.

I MATERIAL AND METHODS

STUDY DESIGN AND PARTICIPANTS

A total of 153 patients who were admitted to the
training and research hospital, were evaluated for the
study. Twelve participants who were following the
exclusion criteria were excluded from the study. Fi-
nally, 141 participants (38 males, 103 females) were
included in the evaluation. Study participants were
identified using the American College of Rheuma-
tology (ACR)/European League Against Rheuma-
tism 2010 RA classification criteria. Patients with
neurological disease, malignancy, major psychiatric
disorders, thyroid diseases, hypovitaminosis, and
anemia were excluded.

Ankara Physical Therapy and Rehabilitation
Training and Research Hospital Ethics Committee
approval was obtained for the study (date: December
20, 2013, no: B.10.1TKH.5.06.0.02.Z.F1.08-6105).
Informed written consent signature was obtained
from all participants and then included in the study.
The principles of the Declaration of Helsinki were
followed in this study.

DEMOGRAPHIC AND CLINICAL ASSESSMENT

Clinical and sociodemographic characteristics, med-
ications and comorbidities of all patients were
recorded. RA-related symptoms (such as pain, morn-
ing stiffness, joint swelling, increased temperature)
and duration of the disease were noted. Locomotor
system examination and general physical examina-
tion were performed. The number of swollen and ten-
der joints was determined and recorded during the
examination.

Pain was determined by visual analog scale
(VAS) during movement and at rest. Patients were
asked to place a single line on a 10 c¢cm line at the
point corresponding to their pain intensity during
movement and at rest. On the line 0: no pain, 10 cm:
unbearable pain was marked. The patients were ex-
plained in detail that progression from 0 to 10 on the
scale indicated an increase in pain intensity.®

The scale for assessing the disease activity of the
participants was the Disease Activity Score-28
(DAS-28). Since the signs and symptoms of RA are
diverse, disease activity cannot be determined on a
single variable. For this reason, the DAS-28 scale,
which evaluates several parameters together and has
high validity, was developed. The number of swollen
and tender joints in DAS-28 was evaluated over
twenty-eight joints. C-reaktive protein (CRP) or ery-
throcyte sedimentation rate (ESR) value and VAS are
required in the calculation, and the DAS-28 score is
obtained by entering all these parameters into the cal-
culation program. According to ACR criteria, a DAS-
28 score below 2.6 is considered remission.’

The functional status of the patients was evalu-
ated with Health Assessment Quastionnaire (HAQ).
HAQ is a comprehensive, widely used, patient-ori-
ented and validated outcome assessment scale. It has
been approved by the ACR the assessment of RA pa-



tients. A total of twenty activities from eight fields
are queried. In the HAQ assessment, if the person
cannot do the activities asked to the person at all, it is
considered 3 points, if he/she has a lot of difficulty, 2
points, if he/she has some difficulty, 1 point and if
he/she can do them without any difficulty, 0 points.
The worst (highest) score for each domain is consid-
ered as the score for that domain. The HAQ score is
obtained by summing the scores of the domains and
dividing by eight.!°

Fatigue levels of the patients were determined
using the Fatigue Symptom Inventory (FSI). The FSI
was first published in 1988 and consists of a total of
fourteen questions. Four of these questions assess fa-
tigue severity, two assess fatigue frequency, seven
assess fatigue-related perceived interference and
one assesses the daily pattern of fatigue. FSI assess
the severity of fatigue with the 11-point scale (0:
not at all tired, 10: overly tired) at the maximum,
minimum, average, and current fatigue levels
within the past week. If the mean score of the items
assessing fatigue severity in the past week or the
score of the average fatigue severity item is three
or greater, the patient is considered to have clini-
cally significant fatigue. The effect of fatigue on
the quality of life is determined by questions about
the general activity level of the person, ability to
dress and bathe, ability to concentrate, work activ-
ity, relationships with other people, enjoying life and
how much it affects mood. There are seven questions
on this topic and these questions are evaluated on the
11-point scale. The interference score is calculated
by averaging the scores of these seven items. The
number of days felt tired last week, and the duration
felt tired are questioned to assess the duration of fa-
tigue. While the number of days felt tired is deter-
mined as 0-7 days, the duration felt tired is assessed
with 11-point scale (0: never during the day, 10: all
day).!!

STATISTICAL ANALYSIS

Data analysis was performed with SPSS 23.0 (IBM,
USA) on Windows. Statistical normality was evalu-
ated by Shapiro-Wilk tests and Kolmogorov-
Smirnov. Continuous variables were expressed as
meantstandard deviation and median (minimum-

maximum). Categorical variables were reported as
numbers and frequencies. Pearson’s chi-square test
was used to compare gender rate between the clinical
fatigue and clinical not fatigue groups.

For comparison of means of two continuous
variables, since the data did not have a normal dis-
tribution, Mann-Whitney U test was used. Correla-
tion tests were performed using Pearson’s
correlation test when parametric conditions were
met and Spearman correlation test when the data

was nonparametric.

The independent determinants of fatigue were
examined using logistic regression analysis in multi-
variate analysis. Model fit was assessed using Hos-
mer-Lemeshow goodness-of-fit statistics. Statistical
significance was accepted as p<0.05.

I RESULTS

Clinical and demographic information of the partici-
pants is presented in Table 1. Clinically significant
fatigue was presented in 96 (68.1%) of the study par-
ticipants. Clinically significant fatigue was presented
in 77% of female patients and 42.1% of male patients.
The proportion of those with clinically significant fa-
tigue was statistically lower in male patients than fe-
male patients (p<0.001).

There were forty-five patients (31.9%) whose fa-
tigue was worse in the evening, 4 (2.8%) worse in the

TABLE 1: Demographic and clinical data of patients.
Total (n=141)

Feature Number %
Female 103 73
Male 38 27
Age (year)
X+SD 54.67+10.70
Duration of illness {years)
X+8D 14.31£10.89
Presence of comorbidities 82 58.2
Comorbidities
Diabetes mellitus 24 17.0
Hypertension 54 38.3
Respiratory system diseases " 7.8
Osteoarthritis 41 291

Data were presented as X+SD for continuous variables and as number (percentage)
for categorical variables; SD: Standard deviation.



afternoon, 61 (43.3%) worse in the morning, and 27
(9.1%) without a daily pattern of fatigue. There were
four people (2.8%) who never felt tired.

The Relationship between FSI Severity Scores
and Other Parameters is shown in Table 2.

The Relationship between FSI Duration Scores,
Interaction Score and Other Parameters is presented
in Table 3.

Comparison of patients with clinical fatigue
and clinical not fatigue shown in Table 4. For all

TABLE 2: Correlation between Fatigue Symptom Inventory severity scores and other parameters.
Maximum fatigue Minimum fatigue Average fatigue Current fatigue
HAQ rvalue 0.499* 0.432" 0.541™ 0.455™
p value <0.001 <0.001 <0.001 <0.001
Number of swollen joints r value 0.308** 0.306™* 0.325* 0.232**
p value <0.001 <0.001 <0.001 0.006
Number of sensitive joints rvalue 0.268" 0.300™ 0.293* 0.297*
p value 0.001 <0.001 <0.001 <0.001
VAS resting score rvalue 0.491* 0.373* 0.470* 0.384*
p value <0.001 <0.001 <0.001 <0.001
VAS motion score rvalue 0.468™ 0.474™ 0.496™ 0.521™
p value <0.001 <0.001 <0.001 <0.001
DAS-28 rvalue 0.348** 0.330** 0.350** 0.282**
p value <0.001 <0.001 <0.001 0.001
Age rvalue 0.110 0.091 0.080 0.105
p value 0.193 0.283 0.348 0.216
Disease duration rvalue 0.009 0.120 0.099 0.064
p value 0.913 0.158 0.243 0.449

**p<0.01 significant correlation; HAQ: Health Assessment Quastionnaire; VAS: Visual analogue scale; DAS-28: Disease Activity Score-28.

TABLE 3: Correlation between Fatigue Symptom Inventory duration scores, interference score and other parameters.
Day felt tired Time felt tired Interference score

HAQ rvalug 0.450* 0.54 1 0.625™

p value <0.001 <0.001 <0.001
Number of swollen joints rvalue 0.235* 0.336™* 0.338*

p value 0.005 <0.001 <0.001
Number of sensitive joints rvalue 0.257* 0.363" 0.404*

p value 0.002 <0.001 <0.001
VAS resting score r value 0.392** 0.524** 0.462*

p value <0.001 <0.001 <0.001
VAS motion score rvalue 0.454* 0.518* 0.542*

p value <0.001 <0.001 <0.001
DAS-28 r value 0.162 0.253* 0.423*

p value 0.056 0.003 <0.001
Age rvalue 0.140 0.128 0.131

p value 0.098 0.131 0.122
Disease duration rvalue 0.192* 0.132 0.159

p value 0.023 0.120 0.59

**p<0.01 significant correlation; HAQ: Health Assessment Quastionnaire; VAS: Visual Analogue Scale; DAS28: Disease Activity Score-28.



TABLE 4: Comparison of patients’ clinical fatigue and clinical not fatigue.

Fatigue (n=96)

Clinical situation X£SD (minimum-maximum)

HAQ 1.02+0.80
(0-3)
Number of swollen joints 1.6+2.40
(0-10)
Number of sensitive joint 3.65+4.45
{0-20)
VAS resting score 5.04+2.79
(0-10)
VAS motion score 4.86+2.98
{0-10)
DAS-28 3.36+1.20
(1.13-6.52)

Not fatigue (n=45)
X&SD (minimum-maximum)

0.28+0.48
(0-2.4)
064143
(0-6)
1.842.95
(0-15)
2954225
(0-8)
2.5542.46
(0-10)
2.65+1.04
(1.42-6.10)

Total (n=141)
X£SD (minimum-maximum)

0.79+0.70
(0-3)
1.3£2.19
(0-10)
312411
(0-20)
437+2.79
(0-10)
41243.02
(0-10)
3.0241.61
(1.13-6.52)

p value
<0.001*

0.001*

0.006"

<0.001*

<0.001*

<0.001*

*p<0.05 significant correlation; p: Mann-Whitney U test; HAQ: Health Assessment Quastionnaire; VAS: Visual analogue scale; DAS-28: Disease Activity Score-28; SD: Standard deviation.

parameters, there was a significant difference be-
tween the group with clinical fatigue and the group
without.

Logistic regression analysis of clinical fatigue is
available in Table 5. Logistic regression analysis
showed that the increase in HAQ score independently
contributed to the increase in clinical fatigue.

I DISCUSSION

The main objective of the study was to evaluate the
association of fatigue with disease activity, functional
status, and pain severity in RA. The results showed
that higher levels of fatigue in these patients were as-
sociated with higher disease activity and pain sever-
ity. It was also found that functional status was
independently associated with clinical fatigue in RA.

It was determined that a high proportion of pa-
tients (68.1%) had clinically significant fatigue and
it was higher in female patients. Studies in the litera-
ture show that 40-80% of RA patients experience
clinically significant fatigue.>!> Some studies find no
relationship with fatigue and gender, whereas others
find a close relationship with female gender.>¢

The relationship was found between pain scores
and fatigue values. Similarly, in many studies, pain
was shown as a factor affecting fatigue.>”!* Pollard et
al. stated that fatigue is associated with depression
and pain. It has been reported that the relationship be-
tween disease activity and fatigue is much less than
the relationship between fatigue and pain in patients
with RA.3Tt is important to treat inflammation to re-
duce fatigue, but it has been proposed that pain

TABLE 5: Logistic regression analysis of clinical fatigue.

Odds ratio

HAQ 4.595
Number of swollen joints 1.393
Number of sensitive joint 878

VAS resting score 1.154
VAS motion score 1.171
DAS-28 821

95.0% CI
Lower Upper p value
1.554 13.58792 0.006*
885 2.190 0.152
657 1.158 0.355
939 1.419 0.154
950 1.443 0.139
373 1.505 0.624

*p<0.05 significant correlation; Cl: Confidence intervals; HAQ: Health Assessment Quastionnaire; VAS: Visual analogue scale; DAS-28: Disease Activity Score-28.



should also be tackled.” Even if the disease is in re-
mission, excessive pain may be associated with high
fatigue scores. This suggests that it may be due to a
common etiology such as central sensitization rather
than cause and effect relationship between the two
parameters.'* Pain is a symptom that should not be
ignored in combating fatigue. Further studies are
needed to elucidate this complex relationship be-
tween pain and fatigue.

There was a meaningful relationship between
functional status and fatigue level. Worsening of
functional status was found to contribute indepen-
dently to the increase in clinical fatigue. In a study
that examines the relationship between fatigue and
physical activity, similarly, it was shown that the
level of fatigue decreases as patients’ functional sta-
tus improves.!® In a systematic review, it is stated that
pain, functional status, and depression are the 3 main
components that affect the mechanism of fatigue for-
mation. Some variables are mentioned that fatigue
can be both a cause and a consequence. These vari-
ables are physical, cognitive, and emotional func-
tions.” For this reason, it is difficult to determine
whether physical function decreases as fatigue in-
creases or fatigue increases as physical function de-
creases. Like our study, there are studies showing that
fatigue is associated with functional status in RA, as
well as studies showing that pain is an independent
determinant of fatigue in patients with RA.!®!7 It has
been reported that RA may negatively affect the func-
tional status of patients after joint damage by limiting
their ability to perform basic activities of daily living
such as walking, dressing, and this may affect fatigue
status.'® Gouda et al. reported that pain and functional
status significantly predict the risk of sleep distur-
bance in patients with RA.'8

A positive correlation was found between fa-
tigue parameters and the number of tender and
swollen joints. As the number of swollen and tender
joints are clinical indicators of inflammation, it is ex-
pected to be associated with fatigue. In an 8-year
study that examined fatigue in RA, it is found that
more severe fatigue levels were accompanied by in-
creased inflammatory indicators (sensitive and
swollen joints, CRP level, etc.).'? On the other hand,
Madsen et al. stated that there was no relationship be-

tween the number of swollen and tender joints and
fatigue. Although the number of swollen and sensi-
tive joints is an indicator of inflammation, it wasn’t
found to be related to fatigue and this finding was at-
tributed to the lack of a sufficiently sensitive scale.!?

In this study, a weak relationship was found be-
tween fatigue scores and DAS-28 scores. Similarly,
Pollard et al. stated that disease activity affects fa-
tigue, but pain and depression were the most affect-
ing factors to fatigue.? In a study by Madsen et al. in
which disease activity was determined by ESR, CRP
and DAS-28 score, no positive correlation was found
between ESR and fatigue, whereas a positive corre-
lation was reported between CRP and fatigue. Also,
a positive correlation was found between DAS-28
and fatigue, but not as strong as the relationship be-
tween CRP and fatigue. Because DAS-28 is a scale
with various components, this finding was attributed
to the possibility of weakness in the measurement of
inflammation compared to parameters that directly
measure inflammation.'® Inflammation is involved in
the pathophysiology of fatigue. This indeterminate
relationship between direct or indirect indicators of
inflammation and fatigue may be due to the con-
founding factors such as whether the disease is under
control, duration of the disease, current treatments of
the patients and the strength of the indicators to re-
flect the severity of inflammation. It has been re-
ported that there is a relationship, albeit weak,
between fatigue and disease activity in RA."

There are studies showing that increased levels
of fatigue negatively affect quality of life by reducing
the patient’s activity level and motivation. For this
reason, fatigue is an issue to be tackled in RA pa-
tients.?

There are studies showing negative correlation
between fatigue and age in RA. In other words,
higher levels of fatigue were associated with younger
ages.>?! Similarly, there are studies showing that
there is no relationship between fatigue and age.®’
Compatible with the literature, in this study, no rela-
tionship was found between fatigue and disease du-
ration. Madsen et al. reported that the duration of the
disease did not affect fatigue. However, they stated
that this was an unexpected situation. They stated that



long disease duration leads to erosion and long years
with these joints may cause a higher degree of fa-
tigue.!? Further studies are needed to reveal the rela-
tionship between disease duration and fatigue in RA.

Since fatigue is multifactorial, conditions that
have been associated with fatigue in previous stud-
ies, such as functional status, sleep disturbances, and
pain should be identified. Effective interventions in
these areas can lead to significant reductions in fa-
tigue levels.??

Fatigue, sleep disorders, depression, anxiety, fi-
bromyalgia, frailty, sarcopenia, and cachexia are dis-
orders that should be evaluated in RA patients.
Parameters such as depression, sleep quality and so-
cial life have been shown to play a key role on fatigue
in RA patients.>*'>!5 Early detection of these disor-
ders in RA affects the prognosis of the disease. RA
and fibromyalgia syndrome (FMS) may coexist at a
rate of 20% or more. The association of FMS and RA
may negatively affect disease activity scores. Fi-
bromyalgianess can be seen in more than one third of
patients with RA, with inadequate response to RA
treatment and higher disability scores.?? In FMS pa-
tients, 16% to 80% have chronic fatigue syndrome,
while 78% to 94% experience fatigue.?* The coexis-
tence of FMS with other rheumatologic diseases
seems to increase fatigue.? Therefore, in our study,
fatigue in RA patients may be affected by concomi-
tant FMS.

In patients with RA, the quality of life of patients
with extra-articular symptoms is negatively affected
in the psychological domain, more so in the physical
domain. Therefore, comprehensive, and multidisci-
plinary evaluation is important in these patients.?®
Psychosocial interventions and physical activity and
may have beneficial effects on fatigue in RA.>” There
are studies indicating that healthcare professionals do
not adequately address patients with RA-related fa-
tigue. It has also shown that healthcare professionals
do not have competencies in informing patients about
managing their fatigue. Therefore, there is a need for
training for healthcare professionals in identifying fa-
tigue and managing associated factors. There is also
aneed for more data on effective interventions to help
reduce RA-related fatigue.?®

The relationship between fatigue and parameters
such as pain, disease activity, functional status, dis-
ease duration, gender, and age were examined. It is an
important study to identify the factors associated with
RA and to demonstrate that functional status is a fac-
tor that independently influences clinical fatigue. The
limitation of this study is that factors that may affect
fatigue such as fibromyalgia, depression, and sleep
quality were not evaluated.

I CONCLUSION

Fatigue has a significant impact on quality of life in
the RA population. However, in clinical evaluation
of RA patients, it is often overlooked in daily prac-
tice. Fatigue status of all RA patients should be ques-
tioned carefully. It is particularly important to
identify and fight the factors that may affect fatigue
in terms of the social participation of the patient in
the treatment. Therefore, fatigue should be consid-
ered when determining treatment strategies for RA
and a fatigue management plan should be developed.
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