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Abstract

Objectives: Rheumatoid arthritis (RA) is a systemic disease of connective tissue characterised by
chronic course with periods of exacerbation and remission. Even in the early stages of the disease
patients report the occurrence of fatigue and sleep disorders. Reduced sleep quality and chronic
fatigue are common among patients with rheumatoid arthritis. The aim of the research was to
evaluate the severity of fatigue and sleep quality assessment among patients hospitalised with
rheumatoid arthritis and to determine the relation between the level of symptoms of fatigue and
sleep quality and variables such as: age, gender, disease duration, marital status, applied pharma-
cological treatment, and pain intensity.

Materials and methods: The study involved 38 patients (12 men and 26 women) hospitalised in the
Rheumatologic Ward of the Orthopaedics and Rehabilitation Hospital of the University of Medical Sci-
ences. The average age of the entire group was 56.26 years. Fatigue was evaluated with use of Polish
version of Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F), while in order to evaluate
sleep quality within the examined group of patients the Pittsburgh Sleep Quality Index (PSQI) was used.
Results: Patients with rheumatoid arthritis in the analysed group have lower sleep quality, and
within subjects with such a diagnosis the fatigue is present. The relation was found between fatigue
and such variables as: age, illness duration, marital status, applied pharmacological treatment, and
severity of pain. Sleep quality within patients with RA is correlated by such variables as: age, gender,
applied pharmaceutical treatment, and severity of pain. It was identified that patients with lower
sleep quality experience increased levels of fatigue.

Conclusions: There is a need to clarify which factors determine the level of fatigue and sleep quality
in patients suffering from RA in future population-based research and to indicate to doctors, nurses,
psychologists, and physiotherapists the significance and importance of the problem, which requires

specialised and holistic care.
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Introduction

Rheumatoid arthritis (RA) is a disease that is the fifth
leading cause of death and the most common reason
for disability in Europe. The disease affects approxi-
mately 1% of the Polish population [1]. Each year there
are 8,000-16,000 new cases [2]. Rheumatoid arthritis is
more common among young people, and women are af-
fected more frequently than men [3].

Rheumatoid arthritis is a systemic disease of connec-
tive tissue, characterised by chronic course with periods
of exacerbation and remission. It has an immunologic
background characterised by nonspecific inflammation
of symmetrical joints in the course of which joint and
periarticular structures are destroyed [4].

Even in the early stages of the disease, in addition to
symptoms such as joint and muscle pain (chronic pain,
of high intensity), decreased appetite, fever, weight loss,
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systemic vasculitis, and anaemia (normochromic or hy-
pochromic), patients report the occurrence of fatigue
and sleep disorders.

Reduced sleep quality and chronic fatigue are com-
mon among patients suffering from rheumatoid ar-
thritis. They contribute to disability, exacerbation of its
symptoms, and increased exploitation of health care [5].

Fatigue has a substantial impact on patients’ wellbe-
ing and influences overall quality of life. Frequently this
symptom is identified as one of the most difficult aspects
in patients with RA. Fatigue expression and its effects can
be modified by cultural differences. Significant fatigue is
reported by 41-80% of RA patients. There are many caus-
es of this symptom. They include disease activity, physical
suffering, and applied medical treatment [6].

In patients with rheumatoid arthritis sleep disorders
occur secondary to basic disease. It is estimated that the
problem affects 54-70% of patients [7]. Deterioration in
quality of sleep contributes to the development of car-
diovascular diseases, behavioural disorders, depression,
and anxiety [8]. Regulation of sleep rhythm and wakeful-
ness engages pro-inflammatory cytokines, i.e. interleu-
kin 1 (IL-1), interleukin 6 (IL-6), interferon y (IFN-y), and
tumour necrosis factor o (TNF-a). The interdependence
of the immune and the neuroendocrine systems with
regulation of sleep is also emphasised [9].

Severity of fatigue and sleep quality assessment
conducted by a nurse in a group of patients with rheu-
matoid arthritis should be regularly performed. Know-
ing the factors influencing fatigue and sleep quality in
patients with RA, the nurse is able to adjust the care
process to patients affected by the disease in order to
provide them with adequate and complex care with the
objective of symptom severity reduction and improve-
ment in quality of life.

Aim of the study

The aim of the research was to evaluate the level
of fatigue and to determine the quality of sleep among
patients with rheumatoid arthritis. Moreover, the aim
of the research was to determine the relation between
the level of fatigue and sleep quality and variables such
as: age, gender, disease duration, marital status, phar-
macological treatment used, and pain intensity. The
survey also examined whether there is a correlation be-
tween fatigue and sleep quality.

Material and methods
Patients

The research involved 38 patients with diagnosed
rheumatoid arthritis in accordance with the criteria
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established by the American College of Rheumatology
(ACR) and European League Against Rheumatism, (EU-
LAR) in 2010 [10, 11], who were hospitalised in the Rheu-
matology ward of the Orthopaedics and Rehabilitation
Hospital of University of Medical Sciences

The study involved 12 male (M) (31.58%) and 26 fe-
male (F) (68.42%) patients, between 34 and 78 years
of age. The average age of the entire group was 56.26
years. 76.32% of patients were married, 15.79% were
widows/widowers, and the remaining 7.89% of patients
remained in free marital status. Higher education char-
acterised 21.05% of the patients, secondary education
— 36.84%, vocational education — 23.69%, and primary
education — 18.42%. The average duration of disease
within the patients was 16.32 years. The most numerous
group were the subjects with stage Il and Ill of disease
according to Steinbrocker [12]. 39.47% of the patients
were treated conventionally (NSAIDs, disease-modifying
anti-rheumatic drugs — DMARDs, glucocorticosteroids,
immunosuppressive agents), whereas 60.53% of re-
spondents used the conventional treatment combined
with biological agent treatment (Table ).

Methods

To assess the severity of fatigue the Polish version
of the Functional Assessment of Chronic Illness Thera-
py-Fatigue (FACIT-F) [13] questionnaire was used (with
the permission of the authors).

The questionnaire consists of five categories: phys-
ical state, family and social life, emotional state, func-
tioning in everyday life, and other ailments.

Each category contains several questions concern-
ing given living areas of patients with RA. The patients
were asked to circle one digit referring to the last seven
days in all 40 asked questions.

Each digit represented:
¢ O-notatall,

e 1—very little,
o 2-—allittle,
¢ 3-alot,

e 4 —extremely.

Individual digits corresponded with the points. In the
categories concerning physical state, family and social
life, and everyday life functioning the respondents could
obtain from O to 28 points, in the category referring to
emotional state the patient results varied from 0O to 24
points, and when it comes to other ailments connected
with experiencing fatigue, from O to 52 points.

Results obtained from individual categories were
summed up in order to receive a total score. The minimal
number of points possible after completion of the FACIT-F
questionnaire amounted to O points, whereas the maximal
number of points possible was 160. The higher the point
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Table I. Demographic and clinical characteristics of 38 patients with RA

Variables Total (n = 38) F (n = 26) M (n=12)
Average age in years (+ SD) 56.26 (9.87) 57.81(11.41) 52.92 (10.38)
Marital status, n (%)

marriage 29 (76.32) 20 (76.93) 9 (75)

widow/widower 6 (15.79) 4 (15.38) 2 (16.67)

single 3(7.89) 2(7.69) 1(833)
Education, n (%)

primary 7 (18.42) 4(15.38) 3 (25)

secondary 14 (36.84) 9 (34.62) 5 (41.67)

vocational 9 (23.69) 5(19.23) 4 (33.33)

higher 8 (21.05) 8 (30.77) 0
Average time of RA (¢ SD) 16.32 (6.91) 15.77 (8.06) 17.5 (5.55)
VAS scale (cm) (+ SD) 5.21(2.14) 5.48 (2.26) 4.67 (2.03)
Stage of disease according to Steinbrocker, n (%)

I —early 3 3 (11.54) 0

Il — moderate changes 17 11 (42.31) 6 (50)

Il - severe changes 16 11 (42.31) 5 (41.67)

IV —terminal 2 1(3.84) 1(8.33)
Pharmacological treatment applied, n (%)

conventional 15 (39.47) 11 (42.31) 4(33.33)

conventional and biological 23 (60.53) 15 (57.69) 8 (66.67)

RA —rheumatoid arthritis; VAS scale — Visual Analogue Scale

value reached by the respondents, the lower the level of fa-
tigue in patients with RA, while the patients with low num-
ber of points were characterised by higher levels of fatigue.

In order to evaluate the quality of sleep among the
group of patients with RA the Pittsburgh Sleep Quality
Index (PSQI) was used [14] (with the permission of the
authors).

The scale consists of 10 questions. The questions re-
fer to typical sleeping habits of patients during the last
four-week interval.

The scale allows us to assess the fallowing factors
that have an influence on overall sleep quality: sleep
duration, sleep disturbing factors, sleep latency (time of
falling asleep), disorders in everyday functioning caused
by somnolence, sleep efficiency, patient’s subjective
sleep quality assessment, and the need to use sleeping
medications.

The total score obtained from the categories allows
us to evaluate sleep quality. The minimal obtainable
score is 0 and maximalis 21 points. A result <5 points re-
fers to good quality of sleep, whereas a result > 5 points
refers to poor sleep quality [14].

The intensity of pain was assessed with use of the
visual analogue scale (VAS). Patients were asked to
mark the point on a 10 cm scale, which corresponds to
perceived pain intensity caused by arthritis within the
last month. The beginning of the length in “0” point de-
fined lack of pain, while the other end in the point “10”
stood for unbearable pain. The distance from “0” was
the measure of pain intensity [15].

The research was conducted in the period between
2.10.2015 and 17.03.2016 at the Department of Rheuma-
tology and Internal Diseases.

Participation in the study was conditioned by pa-
tient’s informed consent. The research was approved by
the Ethics Committee.

Statistical analysis

To characterise the examined groups and variables
the following measures of descriptive statistics were
used: arithmetic average, standard deviation, and frac-
tion rates. During statistical calculations Student’s t-test
for unrelated variables and Mann-Whitney nonparamet-
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ric U test were used. To investigate the correlation be-
tween variables r-Spearman and r-Pearson correlation
coefficients were used. Predetermined significance level
p < 0.05.

Results

Assessing the level of fatigue, the respondents ob-
tained an average of 92.68 (SD 29.72), of which: F—89.15
points (SD 31.16) and M —100.33 points (SD 25.90). The
lowest sum of points in the conducted study was 37
points, whereas the highest score was 148 points. Among
the women the lowest points the score was 37, while
among men it was 62. The highest score among women
was 141, whereas among men it was 148 (Table II).

Subsequently, the relation between fatigue occur-
rence and the following variables was analysed: age,
gender, duration of illness, education, marital status,
period of illness, pharmacological treatment applied,
and the degree of joint pain sensation with respondents
assessed using the VAS scale.

The occurrence of correlation between the level of
fatigue and age was identified (r = -0.489; p = 0.002).
The perception of fatigue in patients increased with age.

The relations between the level of fatigue and gen-
der was not identified (r = 0.394; p = 0.53).

The relation between the level of fatigue and dura-
tion of illness was found (r = —0.486; p = 0.002). Patients
with longer lasting illness felt greater levels of fatigue
compared to respondents with shorter disease duration.

Examination of the relation between experienced
fatigue and patient’s education did not reveal any asso-
ciation (r=0.25; p = 0.13).

Marital status had an influence on felt fatigue
(p = 0.002). It was observed that married subjects ob-
tained higher scores in the FACIT-F scale, so the severity
of fatigue was greater than among unmarried people
and widows/widowers.

The relations between the experience of fatigue and
period of illness according to Steinbrocker was not iden-
tified (r=-0.233; p = 0.16).

However, the relation between applied pharmaco-
logical treatment and feeling of fatigue within patients
with RA (p = 0.05). Patients treated with conventional
pharmacological agents (non-steroidal anti-inflamma-
tory drugs, disease-modifying anti-rheumatic drugs,
glucocorticosteroids, immunosuppressive drugs) in con-
nection with biological treatment experienced lower se-
verity of fatigue compared to patients treated only with
conventional pharmacological agents.

Answering the research question concerning rela-
tions between fatigue and joint pain felt by patients
assessed in VAS scale, it was noted that with the signif-
icance level < 0.001 the rho-Spearman correlation of fa-
tigue severity and pain severity was —0.586. It was found
that pain severity affected the increase of sensation of
fatigue within RA patients (Table II1).

The Pittsburgh quality of sleep questionnaire
(PSQI) respondents obtained an average of 7.53 points
(SD 4.24) — women: 8.69 (SD 4.31), men: 5 (SD 2.86).

Twenty-four (63.16%) of the respondents obtained
a score > 5 points, which means that their sleep quali-
ty was poor. The group consisted of 19 (79.17%) women
and 5 (20.83%) men (Table V).

Subsequently, the relation was assessed between
sleep quality and evaluated variables: age, gender, du-
ration of illness, education, marital status, period of ill-
ness, pharmacological treatment applied, and the sever-
ity of pain according to the VAS scale (Table V).

The correlation was observed at the level of signifi-
cance p < 0.05 (r = 0.422; p = 0.008) when it comes to
age and sleep quality. Patients in older age had lower
quality of sleep.

The relation between sleep quality and gender was
confirmed (significance level p < 0.001). Women were

Table II. Intensity of fatigue in the examined group of patients with RA

Variables Total (n = 38) F(n=26) M(n=12)
Average score obtained by respondents from FACIT-F 92.68 (9.72) 89.15 (31.16) 100.33 (25.90)
questionnaire (+ SD)
Average score obtained in individual categories (+ SD)
physical state 15.16 (5.62) 14.23 (6.02) 17.17 (4.20)
family and social life 17.68 (6.56) 17.69 (6.80) 17.67 (6.29)
emotional state 12.71 (5.26) 12.12 (5.11) 14 (5.56)
everyday life functioning 17.84 (7.0) 16.85 (7.59) 20 (5.15)
other ailments 29.29 (12.08) 28.27 (13.62) 315 (7.83)

RA — rheumatoid arthritis; FACIT-F questionnaire — Functional Assessment of Chronic lliness Therapy-Fatigue
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characterised by lower sleep quality as compared to the
examined men.

No relation was confirmed between sleep quality
and illness duration (r = 0.271; p = 0.1), education (r =
0.151; p = 0.37), marital status (r = - 2.101; p = 0.06),
and period of illness according to Steinbrocker (r = 0.113;
p=0.5).

Correlation was confirmed (r = 1.129; p < 0.001) be-
tween sleep quality and applied pharmaceutical treat-
ment. Patients treated with conventional medications
(NSAIDs, disease-modifying anti-rheumatic drugs, glu-
cocorticosteroids, immunosuppressive drugs) in com-
bination with biological drugs demonstrated higher
quality of sleep compared to patients who received con-
ventional drugs.

A statistically significant correlation was found
(r = 0.669; p < 0.001) between sleep quality and joint
pain severity according to the VAS scale. Respondents
who experienced higher pain severity had lower sleep
quality.

A correlation was found (r = =0.625; p < 0.001) be-
tween fatigue occurrence (FACIT-F) and quality of sleep
(Pittsburgh PSQI sleep quality questionnaire). Patients
with lower quality of sleep experienced fatigue on
a higher level.

Discussion

The researches confirmed previous reports of other
researchers [16-18] that patients with longer medical
history feel greater fatigue than subjects suffering the
illness for a shorter period of time.

Gossec et al. [17] showed that the high level of fa-
tigue felt by patients during hospital admission results
mainly from the overall state of patients and from psy-
chological stress associated with the disease activity.

Pain and impact of pharmacotherapy are factors relat-
ed to the occurrence and severity of fatigue [19-22]. The
severity of pain affects the growth of fatigue perceived by
patients. In accordance with Madsen et al. [20], fatigue
appeared to be positively correlated with the patients
joint pain and with elevated markers of inflammation
(ESR and CRP) and disease activity. Fatigue is not affect-
ed by the duration of the disease and swelling in joints.
According to the results of Madsen et al. [20], pain is the
dominant factor of fatigue, which increases the degree of
its perception by the patient. Disease activity is positively
correlated with fatigue but does not significantly contrib-
ute to the level of its perception when the pain symptoms
do not occur or are optimally reduced [20].

According to our results, RA therapy that is based
on the combined administration of anti-inflammatory
drugs, disease-modifying anti-rheumatic drugs, immu-
nosuppressant drugs, and biological drugs gives a re-

Table Ill. Relation between occurrence of fatigue and
investigated variables

Variables Fatigue at patients with RA assessed
on the basis of FACIT-F scale

Age r=-0.489*

Gender Z=0.39%

Duration of illness r=-0.486"

Education Z=0.25

Marital status 7=3.26"

Period of illness 7 =-0.233

(according to

Steinbrocker)

Applied phar- Z=-1538"

macological

treatment

Joint pain accord- r=-0.586"*

ing to VAS scale

Significance level *p < 0.05, **p < 0.001

RA — rheumatoid arthritis; FACIT-F questionnaire — Functional
Assessment of Chronic lllness Therapy-Fatigue; Z — test statistic
(Mann-Whitney U test); r — correlation coefficient; VAS scale —
Visual Analogue Scale

duction in severity of fatigue compared to conventional
treatment.

The fatigue in RA also interested Steenbergen et al.
[23], who pointed out that it is a common problem
among patients; however, it is very rarely investigated
and its degree of correlation with inflammation is un-
clear. Research lasting eight years led the authors to the
following conclusions: the relation between inflamma-
tion and fatigue is statistically significant, but its impact
on fatigue is low, which suggests participation of other
pathomechanisms in its perception.

Those authors present a different view when it
comes to the importance of the type of therapy in the
severity of fatigue. They claim that methods of treat-
ment do not have an impact on decreased fatigue per-
ception among the patients. However, they evaluated
that contemporary strategies of treatment involve lower
intensity of radiographic progression, which is associat-
ed with higher quality of life of patients suffering from
rheumatoid arthritis [21].

Our research confirmed the correlation between
fatigue and age of patients and their marital status.
Among patients with RA the symptom increased with
age. It was observed that fatigue within married sub-
jects was not as severe as within singles and widows/
widowers. Similar studies evaluating the relation of so-
cio-demographic factors and severity of fatigue have
not been found in the literature.

Reumatologia 2017; 55/2
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Table IV. Sleep quality in examined group of patients with RA

Variables Total (n = 38) Women (n = 26) Men (n = 12)
Average score obtained by respondents from 7.53 (4.24) 8.69 (4.31) 5 (2.86)
PSQI questionnaire (+ SD)
Sleep latency (min) (+ SD) 42.11 (36.29) 50 (40.60) 25 (14.77)
Sleep duration (h) (= SD) 7.2 (1.1) 7.05 (1.19) 7.03 (1.35)
Subjective sleep quality, n (%)
very good 4(10.53) 1(3.85) 3 (25)
fairly good 19 (50) 13 (50) 6 (50)
fairly bad 11(28.94) 8 (30.77) 3(25)
very bad 4 (10.53) 4 (15.38) 0
Habitual sleep efficiency, n (%)
not during the past month 13 (34.21) 8 (30.77) 5 (41.67)
less than once a week 8 (21.05) 5(19.23) 3(25)
once or twice a week 11 (28.95) 8 (30.77) 3 (25)
three or more times a week 6 (15.79) 5(19.23) 1(8.33)
Sleep disturbances, n (%)
not during the past month 2(5.27) 0 2 (16.67)
less than once a week 18 (47.37) 11 (42.31) 7 (58.33)
once or twice a week 15 (39.47) 13 (50) 2 (16.67)
three or more times a week 3(7.89) 2 (7.69) 1(8.33)
Use of sleeping medication, n (%)
not during the past month 28 (73.69) 19 (73.08) 9 (75)
less than once a week 5 (13.16) 4(15.38) 1(8.33)
once or twice a week 2 (5.26) 1(3.85) 1(8.33)
three or more times a week 3(7.89) 2 (7.69) 1(8.33)
Daytime dysfunction, n (%)
not during the past month 28 (73.69) 20 (76.92) 8 (66.67)
less than once a week 6 (15.79) 3 (11.54) 3(25)
once or twice a week 1(2.63) 1(3.85) 0
three or more times a week 3(7.89) 2(7.69) 1(8.33)

RA — rheumatoid arthritis; PSQI questionnaire — Pittsburgh Sleep Quality Index

Our studies revealed that patients with rheumatoid
arthritis suffer from low sleep quality. Loppenthin et al.
[24] evaluated sleep quality in patients with RA using
the Pittsburgh sleep quality (PSQI) questionnaire. In 61%
(PSQI > 5) poor quality of sleep was found. The authors
of the study indicate a linear relationship between sleep
disorders in patients and mental fatigue, reduced activi-
ty associated with fatigue, physical fatigue, and general
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fatigue. They pointed out that mental and general fa-
tigue were independently associated with quality and
sleep efficiency, its duration, sleep latency, and daytime
disorders in the functioning of patients [24]. The results
of other researchers confirm the results obtained on
sleep quality among Polish patients.

Sarivildiz et al. [25] conducted a study which aimed
to evaluate sleep quality and related variables. The study
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involved 94 patients with diagnosed RA and 52 healthy
subjects. The PSQI questionnaire was used to assess
sleep disturbances. Patients suffering from rheumatoid
arthritis obtained significantly higher results in the fol-
lowing categories: subjective sleep quality, sleep latency,
habitual sleep efficiency, sleep disturbances, and total
PSQI score, when compared to a healthy control group.
These studies indicate the relation between age, disease
activity, CRR pain, fatigue, depression, functional impair-
ment, quality of life, radiation damage, menopause, du-
ration of morning stiffness, ESR levels, and sleep disor-
ders. The authors came to conclusion that sleep quality
is lower in patients with RA when compared to a group
of healthy subjects, and that quality of sleep is signifi-
cantly affected by disease activity and depression [25].

Low sleep quality is affected by several factors;
however, the most frequent cause repeated in numer-
ous studies is pain [8]. This thesis is consistent with the
results obtained in our research. It was found that sub-
jects who experience greater pain intensity have lower
quality of sleep.

Purabdollah et al.[8] conducted their studies in a group
of patients in clinics of Tabriz University of Medical Science
in Iran. They reported that pain, fatigue, and sleep distur-
bances led to reduced quality of life, mood disorders, and
disturbances in performing certain activities. Problems as-
sociated with a decreased quality of life increase with age
and with the coexistence of other chronic diseases.

Moreover, in accordance with the authors, decrease
of sleep quality within the group of patients with RA
increased with age [8]. Aged patients with rheumatoid
arthritis experience lower quality of sleep.

Our studies indicate the relation between quality
of sleep and gender and applied pharmacological treat-
ment. Sleep quality within women with RA is lower than
within men. Patients treated with conventional medi-
cations together with biological treatment experience
better sleep quality than patients treated only with con-
ventional medications.

Our studies indicate that the severity of fatigue cor-
relates with sleep disorders in patients; subjects who
presented lower quality of sleep experienced greater fa-
tigue. Confirmation of this result is found in the research
of Loppenthin [24].

Ignoring the problem of fatigue and poor sleep qual-
ity in RA patients deteriorates physical, mental, and so-
cial functioning, which contributes to the worsening of
disease symptoms.

Conclusions

Patients with rheumatoid arthritis present poorer
sleep quality and the existence of fatigue.

Table V. Relation between sleep quality and evaluated
variables

Variables Sleep quality assessed with PSQI
questionnaire

Age r=0.422*

Gender 7 =-0.184*

Duration of illness r=0.271

Education Z=0.151

Marital status Z=-2.101

Period of illness Z=0.113

(according to

Steinbrocker)

Applied phar- Z=1129**

macological

treatment

Joint pain accord- r=0.669**

ing to VAS scale

Significance level *p < 0.05, **p < 0.001

RA — rheumatoid arthritis; PSQI questionnaire — Pittsburgh Sleep
Quality Index; VAS scale — Visual Analogue Scale; Z — test statistic
(Mann-Whitney U test); r — correlation coefficient

The relation of fatigue with the following variables
was defined: age, duration of illness, marital status, ap-
plied pharmaceutical treatment, and joint pain severity.

A relation exists between sleep quality and the fol-
lowing variables: age, gender, applied pharmaceutical
treatment, and pain severity.

Among patients with RA there is a correlation be-
tween fatigue and sleep quality. Patients who experi-
ence poorer sleep quality feel greater severity of fatigue.

It is essential for patients with RA to reduce the se-
verity of disease symptoms because controlling them
can have an impact on reduction of fatigue and can im-
prove sleep quality.

There is a need to clarify which factors determine
the fatigue level and sleep quality with patients suf-
fering from RA and to indicate to doctors, nurses, psy-
chologists, and physiotherapists the significance and
importance of the problem, which requires specialised
and holistic care.

The authors declare no conflict of interest.
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