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Background and Objective  Sleep difficulties tend to be more prevalent in rheumatoid ar-
thritis (RA) patients than in the general population. Patients’ mental, physiological, and life
quality are all dependent on receiving good quality sleep. In practice, RA is managed not only
by rheumatologists but also by a variety of other specialists. To assess subjective sleep quality in
RA patients and its relationship to disease activity, pain intensity, and psychological state.

Methods  Three hundred RA patients participated in a cross-sectional study in which they
were evaluated clinically and underwent the Pittsburgh Sleep Quality Index (PSQI), Beck De-
pression Inventory-II, and Disease Activity Score-28 with erythrocyte sedimentation rate
(DAS28-ESR). Two groups of RA patients were created based on the PSQI score. Group 1 in-
cluded RA patients with good sleep, and Group 2 included RA patients with poor sleep.

Results  The study included 276 females and 24 males, with a mean age of 38.5 + 8.8 years
and a disease duration of 4.3 + 3.8 years. Sleep disturbances were found in 65.3% of our RA pa-
tients, with habitual sleep efficiency being the most commonly affected component (50%), and
91% of the patients studied did not take any sleep medication. Poor sleep was linked to in-
creased DAS28, pain, and different degrees of depressive symptoms. All PSQI components and
total PSQI scores showed a significant correlation with pain and depressive symptom severity
scores. However, no correlation was found with disease duration or erosive joint changes.

Conclusions  Patients with RA frequently encounter sleep problems. Individuals with RA
exhibiting poor sleep quality are more likely to encounter varying degrees of depressive symp-
toms, disease activity flares, and more intense pain. This issue, as well as its expected consequences
for RA disease parameters, should be recognized. Sleep Med Res 2024;15(2):106-112
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INTRODUCTION

Sleep is crucial for maintaining both physical and mental health. Over two-thirds of rheu-
matological patients have been found to have sleep problems [1]. Rheumatoid arthritis (RA)
is a chronic inflammatory illness characterized mainly by pain and synovial inflammation.
The chronic inflammatory process of RA can result in cartilage and bone destruction if left
untreated [2]. Furthermore, psychological or cognitive disorders such as anxiety, loss of self-
esteem, suicidal thoughts, and sleep problems are common among RA patients and may
contribute to a marked loss of life quality [3,4]. Low-quality sleep is associated with fatigue,
increased pain perception, decreased daily activity, worsened sociability, impaired memory
function, an increased risk of cardiovascular diseases, and depression, all of which contrib-
ute to a poor quality of life. However, several factors related to RA disease, including medica-
tion, persistent pain, morning stiffness, and disease activity, can all affect how well the indi-
vidual sleeps [5]. Many autoimmune rheumatic disorders have shown a correlation between
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the activity of the disease and sleep issues. Thus, managing the
activity of the rheumatic disease is critical for getting proper
sleep [6].

Despite the fact that novel treatments for RA have been de-
veloped using advanced modern technologies, most patients’
psychological and sleep concerns have not been adequately ad-
dressed. Sleep issues have been shown to have a deleterious im-
pact on both mental and physical health, but the precise nature
of the link between sleep disturbances and RA is still undefined
[7]. Fatigue and insomnia have been consistently linked to de-
pression, which is common among RA patients [8]. This signifi-
cantly reduces quality of life, increases the burden of disease, and
makes dealing with RA-related symptoms more challenging [9].
Thus, identifying and detecting sleep problems early in these
patients could have a positive impact on their overall health [10].

To quantify the quality of sleep, a variety of questionnaires
have been developed [11], including patient-reported measures
like the Pittsburgh Sleep Quality Index (PSQI) [12], Epworth
Sleepiness Scale [13], and Athens Insomnia Scale [14].

As a result, the primary goal of this study was to assess sub-
jective sleep quality in RA patients. The secondary goal was to
investigate the relationship between RA sleep problems and dis-
ease activity, pain intensity, and psychological state.

METHODS

A total of 300 patients with RA were recruited consecutively
from the outpatient clinics of the Rheumatology and Rehabili-
tation Department at our university hospital. This single-center
cross-sectional study was done over a period of 6 months (Feb-
ruary 2022 to July 2023), and data analyses were done over an-
other period of 6 months. Inclusion criteria were patients with
RA diagnosed according to the 2010 American College of Rheu-
matology/European League Against Rheumatism (ACR/EU-
LAR) criteria [15], aged more than 18 years, and capable and
willing to follow the research protocol’s requirements. Patients
with other autoimmune rheumatic diseases, a history of or cur-
rent inflammatory joint disease (e.g., gout), comorbid fibromy-
algia, substance abuse, or other mental illnesses were excluded.
Participants who refused to sign the written informed consent
form were also excluded from the study.

The Disease Activity Score-28 with erythrocyte sedimenta-
tion rate (DAS28-ESR) was used for assessment of the disease
activity in 28 joints [16].

The PSQI assesses self-reported sleep disruptions during the
previous month with its 7 components of sleep quality measured
by the scale. The 7 component scores (ranging from 0 to 21) are
added together to provide a global PSQI score. The PSQI global
score separates patients into “good sleepers” (PSQI total score
<5) and “poor sleepers” (PSQI total score > 5) [12].

The Health Assessment Questionnaire for Pain (HAQ-pain)
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scale is a 15-cm visual analogue scale with anchor points of 0
(no pain) and 100 (very severe pain) [17].

The Beck Depression Inventory-1I (BDI-II) is a 21-item self-
reported questionnaire used for screening of depressive symp-
toms. The range from 0 to 13 is considered minor, 14 to 19 is
mild, 20 to 28 is moderate, and 29 to 63 is severe [18]. Estab-
lished psychiatric surveys, such as BDI-II, are valid for assess-
ing the degree of depression in RA patients [19].

The existence of erosions was assessed using the Larsen score.
Grades range from 0 to 5, and the total score is between 0 and
160 [20].

To compare for objectives, the patients were divided into two
groups based on their PSQI scores. Group 1 included RA pa-
tients with good sleep, and group 2 included RA patients with
poor sleep.

The study was approved by the Ethics Committee of the Al-
Azhar Faculty of Medicine Ethics Board under the number
0000024, and all patients signed a written informed consent
before entering the study. It is in accordance with the legal prin-
ciples of the Declaration of Helsinki.

Analytical Statistics

The sample size was calculated using data from a previous
study by Abbasi et al. [9]. To achieve an alpha error of 0.05 and
a power of 0.80, a sample size of 235 patients was needed. The
sample size was calculated using G*Power, Version 3.1.9.2 for
Windows (Heinrich-Heine-Universitit Diisseldorf, Diisseldorf,
Germany). The data was coded and entered using the statisti-
cal package SPSS version 15 (SPSS Inc., Chicago, IL, USA). The
data was summarized using descriptive statistics: mean, stan-
dard deviation, minimum and maximum values for quantita-
tive variables and number and percentage for qualitative vari-
ables. Statistical differences between groups were used using the
chi-square test for qualitative variables, the independent sample
t-test for quantitative variables normally distributed, and the
non-parametric Mann-Whitney test for quantitative variables
which are not normally distributed. Correlations were done to
test for linear relations between variables. Correlations between
quantitative variables were done using the Spearman correlation
coefficient. p-values less than or equal to 0.05 were considered
statistically significant. Logistic regression analysis was done to
find significant predictors for sleep disturbance among studied
groups.

RESULTS

RA Patients’ Demographic and Clinical Data

The participants in this study were 300 RA patients who were
diagnosed using the 2010 ACR/EULAR criteria. Table 1 shows
the demographic and clinical features of RA patients. The ma-
jority of the patients were female, with a mean age of 38.5 + 8.8
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Table 1. Demographic and clinical characteristics of rheumatoid
arthritis patients

Table 2. Comparison of the PSQI between rheumatoid arthritis
patients

Characteristic Value (n = 300)
Age (yr) 385 + 8.8 (20-49)
Disease duration (yr) 4.3 +3.8(0.2-20)
Sex
Male 24.(8)
Female 276 (92)
DAS28-ESR 4.93 +1.37 (1.38-8.09)
Total PSQI score 8+5(0-19)
Pain severity (HAQ-pain) 47 + 26 (10-100)
BDI-II 16 + 11 (0-54)
Depression (BDI-IT)
NO 12 (4)
Minimal 130 (43.3)
Mild 59 (19.7)
Moderate 58 (19.3)
Severe 41 (13.7)
Drug
Current MTX use 231(77)
Steroids use 167 (55.7)

Values are presented as mean + standard deviation (range) or n (%).
DAS28-ESR, Disease Activity Score-28 with erythrocyte sedimen-
tation rate; PSQIL Pittsburgh Sleep Quality Index; BDI-II, Beck
Depression Inventory-II; HAQ-pain, Health Assessment Ques-
tionnaire for Pain; MTX, methotrexate.

years and a disease duration of 4.3 + 3.8 years.

On assessing the severity of depressive symptoms among our
sample of RA patients, we discovered that 12 (4%) of RA pa-
tients were not depressed, and 130 (43.3%) reported minimal
depression. Additionally, 59 patients (19.7%) exhibited mild de-
pression, 58 patients (19.3%) showed moderate depression, and
41 patients (13.7%) were severely depressed.

Sleep Quality and Related Variables in RA Patients
The global PSQI varied from 0 to 19, with a mean of 8 + 5.
Patients with a global PSQI score of more than 5 were consid-
ered poor sleepers, while those with a global PSQI score of 5 or
less were considered good sleepers. One hundred four patients
(34.7%) were good sleepers, whereas 196 patients (65.3%) were
poor sleepers (Table 2). Poor sleep was prevalent among RA pa-
tients and was associated with female sex, older age, and unem-
ployment status. There was no statistically significant relationship
regarding marital status, disease duration, and current medica-
tion among RA patients with good or poor sleep (p > 0.05).
Morning stiffness showed a highly statistically significant differ-
ence among both groups. However, erosive joint changes assessed
by Larsen score showed no statistical difference among groups.
The DAS28-ESR score showed a statistically significant differ-
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Sleep quality
Demographics Good sleeper  Poor sleeper  p-value
(n = 104) (n = 196)
Age (yr) 364192 39.6+8.4 0.002*
(20-49) (20-49)
Disease duration (yr) 38+37 46+38 0.079
(0.2-20) (0.2-20)
Sex 0.045*
Male 13 (12.5) 11 (5.6)
Female 91 (87.5) 185 (94.4)
Marital status 0.099
Married 83 (79.8) 171 (87.2)
Widow 5 (4.8) 11 (5.6)
Divorced 4(3.8) 6(3.1)
Single 12 (11.5) 8 (4.1)
Occupation 0.004*
Working 27 (26) 25(12.8)
Not working 77 (74) 171 (87.2)
Current MTX use 82 (78.8) 149 (76) 0.666
Current steroid use 51 (49) 117 (59.7) 0.088
Anti-CCP 68 (65.4) 141 (71.9) 0.291
RF 83(79.8) 159 (81.1) 0.878
Larsen score 9+11 11+14 0.143
(0-50) (0-76)
Morning stiftness (min) 23+38 45 +48 <0.001*
(0-180) (0-180)

Values are presented as mean + standard deviation (range) or n (%).
*p < 0.05, statistically significant.

PSQL, Pittsburgh Sleep Quality Index; RA, rheumatoid arthritis;
MTX, methotrexate; CCP, cyclic citrullinated peptide; RE, rheu-
matoid factor.

ence between both groups. High disease activity (DAS28 > 5.1)
was higher in the poor sleep group (57.1%) in comparison to the
other group (36.5%) (Table 3). Additionally, a very small prev-
alence of low disease activity or remission was associated with
the poor sleep group. The HAQ-pain scale and depression with
varying severity rating scores showed a highly statistically sig-
nificant difference among both groups.

Correlation of PSQI Components with RA Disease
Parameters

On analyzing the PSQI components of the studied patients,
each component was scored from 0 (no difficulty) to 3 (severe
difficulty). Among the 7 PSQI components, the most signifi-
cant component of sleep disruption was the reduced habitual
sleep efficiency (hours slept/hours in bed X 100%). One hun-
dred fifty (50%) of our patients received a score of 3 (indicating



Table 3. Values of the DAS28-ESR, HAQ, and depression scores
in rheumatoid arthritis patients with good and poor sleep

Sleep quality
Good sleeper  Poor sleeper ~ p-value
(n=104) (n = 196)
DAS28-ESR 0.004*
Remission 11 (10.6) 8(4.1)
Low 11 (10.6) 14 (7.1)
Moderate 44 (42.3) 62 (31.6)
High 38 (36.5) 112 (57.1)
HAQ-pain 35.1+257 52.55+24.47 <0.001*
(10-100) (10-100)
Depression (BDI-II) <0.001*
No 10 (9.6) 2(1)
Minimal 63 (60.6) 67 (34.2)
Mild 16 (15.4) 43 (21.9)
Moderate 12 (11.5) 46 (23.5)
Severe 3(2.9) 38(19.4)

Values are presented as mean + standard deviation (range) or n (%).
*p < 0.05, statistically significant.

DAS28-ESR, Disease Activity Score-28 with erythrocyte sedimen-
tation rate; HAQ-pain, Health Assessment Questionnaire for Pain;
BDI-II, Beck Depression Inventory-II.

a sleep efficiency of less than 65%). The use of sleep medications
was the least prominent of the 7 PSQI components, with 91%
of our patients scoring 0, indicating that they did not use any
medication for their difficult sleep (Table 4).

On correlating components of the PSQI and the total PSQI
score with RA disease parameters, all components of the PSQI
and total PSQI were correlated with pain and depressive symp-
toms (p < 0.05). Most of the components were correlated with
either morning stiffness or DAS28.

Table 5 shows a significant correlation between PSQI com-
ponents and depression and HAQ-pain (p < 0.05). Sleep scores
were also correlated with morning stiffness and DAS28, with
the exception of the use of sleep medication component, which
revealed no correlation (r = 0.033, p = 0.566, and r = 0.055, p =
0.338, respectively). The PSQI components including the glob-
al PASQI score showed no correlation with disease duration or
Larsen score (p = 0.05).

DISCUSSION

This research reveals that sleep problems are common in RA
patients and are linked to higher levels of pain, disease activity,
and depression.

Because RA is multifaceted, health outcomes in RA are in-
fluenced by a variety of psychosocial, economic, and medical
factors. Poor sleep quality has been found to affect between 30%
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and 75% of RA patients [6]. Despite its prevalence, it is rarely
evaluated in standard clinical practice [21].

In the present study, 196 (65.3%) of RA patients were poor
sleepers and 104 (34.7%) were good sleepers, with the reduced
habitual sleep efficiency being the most significant component
of sleep disruption encountered by our RA patients. This closely
coincides with the findings of Kontodimopoulos et al. [6]. Pre-
vious studies have found a link between RA and sleep problems,
with RA patients having less quality sleep than healthy controls
[9,22,23]. According to reports, pain is still the most common
cause of sleep problems in RA patients, and it has been observed
that, in a vicious cycle, pain reduces sleep quality, which exac-
erbates joint problems [24].

In this study, poor sleep quality was associated with the older
age and female gender of RA patients, in opposition to Luyster
et al. [25], who reported that sleep disorders were most preva-
lent in the 20-40-year-old age group and declined thereafter.
Louie et al. [26] found that women with RA were much more
likely than men to have sleeping disorders, a finding consistent
with our results.

Deterioration of the circadian rhythm of many physiological
activities that maintain homeostasis, as well as medical diseases
such as cardiovascular or respiratory diseases or chronic arthri-
tis, can impair sleep quality and make sleep consolidation diffi-
cult [27].

It has been reported that there is an association between dis-
ease-modifying anti-rheumatic drugs (DMARDs) and quality
of sleep [22]. However, the current study demonstrated no link
between sleep quality and RA medications such as DMARDs
or glucocorticoids, which is in accordance with previous research
[28]. Contrarily, chronic glucocorticoid administration has been
linked to worsened sleep quality, longer waking times, increased
rapid eye movement sleep, and increased sleep latency [29].

In this study, we found that RA patients with poor sleep had
a longer duration of morning stiffness, which was consistent
with previous research [22]. On the other hand, no significant
correlation was found between erosive joint changes assessed
by the Larsen score and poor sleep quality. This differs from the
study done by Sariyildiz et al. [22], who found a positive corre-
lation between Larsen score and poor sleep quality. This differ-
ence can be attributed to the higher disease duration of their pa-
tients and the different scoring method used in their study.

In the current study, disease activity assessed by DAS28 was
associated with poor sleep quality. Higher DAS28 scores were
detected in 57.1% of RA patients with poor sleep versus 36.5%
detected in patients with good sleep. Sleep latency was the only
domain of the PSQI score that showed no correlation with RA
disease activity (r = 0.055, p = 0.338). This was in agreement
with previous research [30]. Furthermore, according to Szady
et al. [31], hospitalized patients experiencing flaring of their RA
disease were found to have poor sleep quality as determined by
the PSQI. This positive correlation could be clarified by the re-
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Table 4. Analysis of PSQI component scores of the studied patients

PSQI components Score 0 Score 1 Score 2 Score 3
Subjective sleep quality 45 (15) 108 (36) 126 (42) 21(7)
Sleep latency 121 (40.3) 38(12.7) 83(27.7) 58 (19.3)
Sleep duration 40 (13.3) 80 (26.7) 60 (20) 120 (40)
Habitual sleep efficiency 57 (19) 52(17.3) 41(13.7) 150 (50)
Sleep disturbance 123 (41) 164 (54.7) 9(3) 4(1.3)
Use of sleep medication 273 (91) 1.7) 13 (4.3) 9(3)
Daytime dysfunction 126 (42) 12.3) 118 (39.3) 19 (6.3)
Values are presented as n (%).
PSQY, Pittsburgh Sleep Quality Index.
Table 5. Correlations of the global PSQI and component scores with disease parameters
Compl Comp2 Comp3 Comp4 Comp5 Comp6 Comp7 Total PSQI

Disease duration

r 0.013 0.018 0.016 0.060 -0.008 -0.047 0.028 0.032

P 0.824 0.761 0.779 0.296 0.896 0.415 0.628 0.580
Morning stiffness (min)

r 0.275 0.172 0.198 0.174 0.264 0.033 0.273 0.261

P <0.001 0.003 0.001 0.002 <0.001 0.566 <0.001 <0.001
DAS28-ESR

r 0.300 0.126 0.222 0.234 0.286 0.055 0.314 0.297

p <0.001 0.029 <0.001 <0.001 <0.001 0.338 <0.001 <0.001
Larsen score

r -0.029 -0.040 0.044 0.106 -0.047 -0.070 -0.009 0.011

p 0.616 0.490 0.446 0.067 0.415 0.231 0.871 0.856
Depression

r 0.530 0.294 0.346 0.393 0.447 0.262 0.547 0.530

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
HAQ-pain

r 0.413 0.256 0.259 0.293 0.381 0.214 0.402 0.413

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

PSQL, Pittsburgh Sleep Quality Index; DAS28-ESR, Disease Activity Score-28 with erythrocyte sedimentation rate; HAQ-pain, Health Assess-
ment Questionnaire for Pain; compl, subjective sleep quality; comp2, sleep latency; comp3, sleep duration; comp4, habitual sleep efficiency;
compb5, sleep disturbance; compé, use of sleep medication; comp7, daytime dysfunction.

lease of inflammatory cytokines, which influence various neu-
robiological sleep mechanisms.

It is worth noting that some researchers studying sleep and
interleukin 6 (IL-6) receptor blockade in RA have proposed that
abnormal IL-6 regulation may be the cause of sleep problems.
This pilot study, which followed 15 patients for 6 months, found
that IL-6 inhibitor tocilizumab improved sleep quality in RA
patients, despite the fact that changes in PSQI scores over time
were not linked to equivalent changes in DAS28-ESR [32].

Pain and sleep problems in RA patients are connected to one
another. Although pain interferes with sleep, sleep disorders
provide an understanding of the connection between RA and
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pain severity [28]. The current study showed that HAQ-pain
scores were higher among the poor sleep quality group, and
pain was correlated with all components of PSQI as well as the
total PSQI score. In line with our findings, Treharne et al. [33]
reported that poor sleep was linked to a higher level of pain (r =
0.31, p <0.001). The link between poor sleep and pain intensity
in RA patients may be explained by the release of cytokines
such as IL-1 and IL-6 and tumor necrosis factor alpha, which
anxiously stimulate the spinal cord and enhance the pain path-
way and increase pain intensity even though the inflammation
appears to be under control.

It has been documented that there is a reciprocal relation-



ship between psychological disorders such as depression and
sleep disturbances in RA [34]. This indicates that poor sleep
can lead to the development of depression and that depression
increases the likelihood of having sleep problems [35].

In this study, symptoms of severe depression were reported
in 19.4% of RA patients with poor quality sleep compared to
2.9% detected among those with good quality sleep. Depression
was found to be a significant predictor of sleep quality and cor-
related with all components of the PSQI score, which is consistent
with earlier research [28]. Changes in the function of the neu-
rotransmitter serotonin may explain the mechanism by which
sleep problems play a role in the establishment of depression [36].

Given the prevalence of sleep problems among RA patients,
it is worth noting that the vast majority (91%) of our patients
did not consider any sleep prescriptions, compared to 75% and
82% in Danish and Canadian studies, respectively [37], dem-
onstrating that the problem is underrated among the Egyptian
patient population.

The study limitations need to be addressed. Even though the
PSQI score is approved for use in RA, it only pertains to the pre-
ceding 4 weeks, which might cause recall bias to affect the re-
sults. The lack of a healthy control group was another limita-
tion. In addition, the body mass index, which is another possible
confounder, has not been recorded. The limited sample size, as
well as the greater number of women, may limit the generaliza-
tion of the results of the study’s findings; nonetheless, this is to
be anticipated in RA patients.

In conclusion, sleep issues are frequent among RA patients
and are associated with a wide variety of illness-related issues
such as disease activity, pain, and depressive symptoms, all of
which, if recognized and addressed, can improve the patient’s
sleep quality and sense of well-being. Patients with RA should
have their sleep problems assessed on a regular basis as part of
their overall management plan.
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