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Abstract. — OBJECTIVE: We aimed at deter-
mining the relationship between sleep disorders
and daily activity and quality of life (QoL) of pa-
tients with rheumatoid arthritis (RA).

MATERIALS AND METHODS: A systematic
search of databases was carried out. We used
the Cochrane guidelines to perform the me-
ta-analysis following the PRISMA statement. Fif-
teen full-text papers were ultimately included in
the subsequent statistical analyses. The study
was registered in the PROSPERO database (No.
CRD42021245664).

RESULTS: In group 1, the mean sleep quality
score measured with the Pittsburgh Sleep Qual-
ity Index (PSQI) was 6.93. The mean QoL score
for the physical domain and the mental domain
of the Short Form (36) Health Survey (SF-36)
was 38.15 and 41.83, respectively. In group 2,
the mean PSQI score was 7.21. The mean daily
activity score measured with the Health Assess-
ment Questionnaire (HAQ) was 0.80. A strong
negative correlation was observed between the
PSQIl scores, and the SF-36 total score each
unit increase in the SF-36 total score was asso-
ciated with an average decrease of 0.35 points
in the PSQI score. A one-point increase in the
PSQl score was associated with an average de-
crease of 2.4 points in the QoL score measured
with SF-36.

CONCLUSIONS: RA patients have a low qual-
ity of sleep. Sleep disorders correlate negative-
ly with the QoL scores in the physical and men-
tal domains.
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DMARD: Disease-Modifying Anti-Rheumatic Drugs;
EBBS: Exercise Benefits and Barriers Scale; ESS: the
Epworth Sleepiness Scale; HAQ: Health Assessment
Questionnaire; HAQ-DI: Health Assessment Ques-
tionnaire-Disability Index; IG: Intervention Group;
MFTI: the Multidimensional Fatigue Inventory; mHAQ:
Multidimensional Health Assessment Questionnaire;
NSAIDs: Nonsteroidal Anti-Inflammatory Drugs; OA:
Osteoarthritis; OSA: Obstructive Sleep Apnea; PHQ:
Patient Health Questionnaire; PSQI: Pittsburgh Sleep
Quality Index; QoL: Quality of Life; RA: Rheumatoid
arthritis; RADAI: the Rheumatoid Arthritis Disease
Activity Index; RADAR: the Rapid Assessment of
Disease Activity in Rheumatology; RAQoL: the Rheu-
matoid Arthritis Quality of Life questionnaire; RDI:
the Rheumatology Distress Index; RLS: Restless Legs
Syndrome; SF-36 MCS: the Short Form (36) Health
Survey mental component summary; SF-36 PCS: the
Short Form (36) Health Survey physical component
summary; VAS: Visual Analogue Scale; YDS: Yesav-
age Depression Scale.

Introduction

Rheumatoid arthritis (RA) is a chronic, sys-
temic, autoimmune, connective tissue disease.
It causes functional limitations, disability and
even a loss of full independence. RA affects
0.8% of the adult population in Europe'. The
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prevalence of RA increased by 7.4% and its in-
cidence increased by 8.2% globally between the
1990s and 2017%. Even at an early stage of the
disease, typical muscular and joint symptoms
can start to be accompanied by systemic symp-
toms. The latter, apart from the dominating joint
and bone pain, also include sleep disorders’.
RA patients have a significantly lower quality
of sleep compared with healthy individuals®.
Over 80% of RA patients experience sleep dis-
turbances. These include increased sleep la-
tency, multiple awakenings during the night
and early morning awakening, which leads to
excessive sleepiness during the day as well as
fatigue>S. Little is known about the pathogenesis
of sleep disturbances. They may be primarily
related to the underlying disease, or they may
be caused by the treatment used. Various pri-
mary sleep disorders have been reported in
patients with RA. The highly prevalent ones
are obstructive sleep apnea (OSA), restless legs
syndrome (RLS) and insomnia’®. Some stud-
ies have reported a link between sleep and the
immune system. Sleep disturbances and sleep
deprivation result in increased plasma levels
of pro-inflammatory cytokines, which increases
inflammation and aggravates RA’. Sleep dis-
turbances may contribute to increased plasma
levels of C-reactive protein (CRP), interleukin 6
and TNF-a®. Increased inflammation levels have
been reported in both short-term and chronic
sleep deprivation. Therefore, it is vital that sleep
disorders associated with RA are diagnosed and
treated early. This will allow for better control
of the disease and thus reduce the frequency and
severity of RA flares. The muscle and joint pain
associated with RA may increase sleep latency
or prevent deep sleep, which most often results
in fatigue after waking up in the morning and
excessive sleepiness during the day’. RA pa-
tients describe the fatigue associated with their
condition as overwhelming and distinct from
normal fatigue. Fatigue results in increased pain
intensity, has an impact on sleep and mood dis-
orders, and leads to disability'. In studies using
polysomnographic assessment, disease activity
is associated with a decrease in sleep efficiency
and in the amount of slow-wave sleep. It is also
related to sleep fragmentation and an increase in
the number of awakenings'’.

In many conditions, including RA, a vicious
circle develops: pain makes sleeping difficult and
sleep deprivation worsens or aggravates pain.
Difficulty falling asleep and fatigue after sleeping

are linked to a reduced pain threshold, increased
pain intensity, depression and inflammation in
RA patients'".

It has been found that there is a relationship
between low sleep quality and the stage of dis-
ease, pain and depression**’. Furthermore, it is
believed that sleep disorders, daily activity lim-
itations and the symptoms associated with the
underlying condition have a significant impact on
quality of life and cognitive dysfunction. They
are also thought to be linked to a higher risk of
mortality in RA patients'>. Moreover, RA patients
report that they consider sleep problems to be of
high personal importance.

In conclusion, sleep disorders are an important
clinical problem in RA patients. However, the
precise mechanisms underlying disease activity
and sleep problems have not been identified.
Similarly, there are few reports regarding the re-
lationship between sleep disturbances and quality
of life. It is vital that sleep disorders are properly
diagnosed and treated, as they may aggravate the
underlying condition. The aspect of treating sleep
disorders should not be overlooked. The main
role of pharmacological treatment of insomnia is
to support non-pharmacological therapy, which is
based on behavioral methods (sleep-restriction,
stimulus-control). In addition to habit formation,
non-pharmacological therapy usually emphasizes
the importance of physical activity, which can be
difficult to achieve in patients with RA'.

The purpose of the study was to determine the
prevalence of sleep disturbances and relationship
between sleep disorders and physical daily activ-
ity (HAQ) and quality of life in RA patients.

Materials and Methods

Search Strategies

A systematic search of the PubMed, Scopus,
MEDLINE, Academic Search Ultimate, CI-
NAHL Complete and Health Source: Nursing/
Academic Edition databases was carried out. The
Cochrane guidelines were used to perform the
meta-analysis following the PRISMA (Preferred
Reporting Items for Systematic review and Me-
ta-Analysis) statement'’.

During the search, we identified all published
articles that investigated the issue of QoL in
RA patients and used the term (rheumatoid ar-
thritis [Title/Abstract] OR rheumatoid-arthritis
[Title/Abstract] OR RA [Title/Abstract]) AND
(sleep disorders [Title/Abstract] OR sleep distur-
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bance [Title/Abstract] OR sleep disorder [Title/
Abstract] OR sleep problem [Title/Abstract] OR
insomnia [Title/Abstract]) AND (quality of life
[Title/Abstract] OR wellbeing [Title/Abstract]
OR well-being [Title/Abstract] OR health-re-
lated quality of life [Title/Abstract]) (665). The
following search limits were used: “English”
(language), “1 January 2010 and “31 December
20217 (date of publication) as well as “full text”
(276) (Figure 1).

The following exclusion criteria were applied:
review articles, case studies, meta-analyses, study
protocols, no numerical data, studies on children,
and duplicates. Relevant studies were then select-
ed by 3 reviewers (WT, NSL, BJP) for inclusion
based on an examination of the remaining titles,
abstracts and full papers (n = 15). The analysis
took into account publication bias, duplication
of publications and selective reporting as part
of research. In order to ascertain the validity of
eligible randomized trials, the reviewers worked
independently. They determined the adequacy
of randomization and concealment of allocation,
as well as blinding of patients, data collectors
and outcome assessors with adequate reliability.
Any disagreements were resolved by consensus,
which was reached through discussion. The me-
ta-analyses were conducted by computing rela-
tive risks (RRs) using the random-effects model.
Quantitative analyses were carried out on an

intention-to-treat basis and were limited to data
derived from the follow-up period. RRs and 95%
confidence intervals were calculated for each
type of intervention.

The first stage involved the identification of
all records from searches of electronic databases.
In the next stage, the titles and abstracts were
screened independently by 3 researchers (WT,
NSL, BJP) in order to identify potentially eligible
studies and to remove duplicates. In the third
stage, potentially eligible studies were selected
for full-text review. Any disagreements were
resolved through discussion in order to reach
consensus. Fifteen full-text papers were ultimate-
ly included in the subsequent statistical analyses
(Figure 1, Table I). The authors made every effort
to ensure that all basic studies that met the ad-
opted criteria were included in the review. The
quality of basic research was evaluated. It was
assessed how many studies met the reliability cri-
teria and to what extent. The selection and evalu-
ation process of the basic research was repeated.

The study was registered in the PROSPERO
database (No. CRD42021245664).

Data Extraction

Once an initial database was developed, it
was pilot-tested and refined in order to ensure
consistency with the outcomes reported in the lit-
erature. Data were extracted from eligible articles
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Figure 1. Study flow diagram.
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Table I. Summary of studies on QoL and daily activity in RA patients with sleep disturbances.

Questionnaire
used to assess
Author 1) QoL Factors Factors
and Study 2) sleep disturbances decreasing increasing
No. year Study group design 3) daily activity Main results Intervention QoL QoL
1. Nicassio 106 RA patients An observational, 1) SF-36 A correlation analysis No Low disease -
etal" (83% females), cross-sectional 2) PSQI showed the following: activity, depression,
mean age study RADAR total joint perceived stress,
56.09 + 12.45 years, (-0.381), RADAR sleep disturbances
illness duration disease (-0.411), CES-D
11.23 years total (-0.357), perceived
stress scale Total (0.318),
PSQI Sleep efficiency
(-0.212), PSQI daily
disturbances (-0.544) -
2. Taylor-Gjevre | 270 patients A self- 1) SF-36 RADAI3.7+2.25 No Sleep disturbances -
etal® (145 RA and administered 2) ESS RLS 0.27
78 OA), the questionnaire 3) mHAQ, VAS Berlin high risk OSA 0.39
mean age of study VAS 4.39+2.71
RA patients Fatigue 4.77 £ 3.0
was 54.21 + Global function 6.65 + 2.58
15.72, 88% Stress 6.41
female mHAQ 12.65 +4.36
SF-36 PCS 35.7+ 10.77
SF-36 MCS 50.18 + 11.04
CES-D 14.06 + 10.69
ESS 7.09 +£4.59
Continued
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Table | (Continued). Summary of studies on QoL and daily activity in RA patients with sleep disturbances.
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Questionnaire
used to assess
Author 1) QoL Factors Factors
and Study 2) sleep disturbances decreasing increasing
No. year Study group design 3) daily activity Main results Intervention QoL QoL
3. Gjevre etal'® | 25 RA patients a case-control 1) SF-36 1. VAS 5.16 +2.88 No Poor sleep quality -
(including study 2) PSQI atigue 6.25 +3.79
7 men), divided 3) mHAQ fglobal function 7.19 & 2.72
into two groups: RADAIS.18 +2.19
*I-ESS>10(n=10 mHAQ 14.70 + 3.89
mean age 58.2 + SF-36 PCS 33.62 + 7.52
7.63 years); SF-36 MCS 49.72 +£9.74
*II-ESS<10 (n=15; high risk of OSA 80%
mean age 61.8 + PSQI9.30+4.24
11.07 years) CES-D 15.80 + 8.35
stress 6.70 +2.31
II. VAS 3.73 +2.39
fatigue 3.64 +2.71
global function 7.72 + 1.59
RADAI 3.41 +£2.06
mHAQ 9.87 £2.64
SF-36 PCS 39.32 + 10.07
SF-36 MCS 55.98 + 6.81
high risk of OSA 7%
PSQI 7.33 +3.68
CES-D 6.93 £5.65
stress 5.13 +2.23
Continued
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Table | (Continued). Summary of studies on QoL and daily activity in RA patients with sleep disturbances.

Questionnaire
used to assess

Author 1) QoL Factors Factors
and Study 2) sleep disturbances decreasing increasing
No. year Study group design 3) daily activity Main results Intervention QoL QolL
4. Taylor-Gjevre | 423 patients A comparative 1) SF-36 1. PSQI 10.33 £3.55 No Poor sleep quality -

et al"” (26% male) aged study 2) PSQI, ESS mHAQ 13.47 +3.98
52.07 £ 16.31, including 3) mHAQ SF-36 PCS 33.25 +10.39
145 RA patients, 93 SF-36 MCS 45.80 + 12.65
patients with pain4548 £2.7
seronegative arthritis, fatigue 6.91 £2.44
78 with OA and CES-D 19.16 + 10.62
crystalline I1. PSQI 7.33 +4.13
61 with mHAQ 1091 +3.52
connective tissue SF-36 PCS 39.29 + 10.94
diseases and 46 with SF-36 MCS 51.50 + 10.20
soft tissue pain 3.87 £2.93
musculoskeletal fatigue 4.25 + 3.09
disorders. CES-D 12,42 +£9.61
The patients were
divided into two
groups depending on
the ESS score:
*: ESS> 11 (n = 106,
30% male, aged
51.08 £ 14.09)
«II: ESS < 10 (n = 306,
25% male, aged
52.32+£16.92)

Continued
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Table | (Continued). Summary of studies on QoL and daily activity in RA patients with sleep disturbances.

Questionnaire
used to assess
Author 1) QoL Factors Factors
and Study 2) sleep disturbances decreasing increasing
No. year Study group design 3) daily activity Main results Intervention QoL QoL
5. Albayrak 136 patients with A cross-sectional 1) SF-36 1. PSQI 7.07 £4.21 No Poor sleep quality -
Gezer RA were divided study 2) PSQI VAS 442 +2.23
etal® into 2 groups BDI 16.44 +9.39
depending on age: I1. PSQI 5.01 +2.89
*1:>65(n=52), VAS 332+ 1.92
mean age 67.69 +4.33, BDI 12.17 +7.24
14.5% male, median
disease duration -
120 months, 94.2%
treated with
DMARD:s, 5.8%
treated with
TNF-alpha blockers
o [I: <65 (n=84), mean
age 45.71 £ 10.46,
21.4% male, median
disease duration -
72 months, 88.1%
treated with DMARDs,
11.9% treated with
TNF-alpha blockers
6. Loppenthin | 443 patients with RA, | A cross-sectional 1)- I. MFI general 12.0 [8.7-15.0] No Pain, sleep -
etal” 20% male, mean age | study 2) PSQI PSQI 6.0 [4.0-10.0] disturbances,
60 years, disease 3) HAQ DAS282.25[1.8-2.9] depression,
duration (median) 11 patient global assessment higher RDI
years, divided into 29 [7.5-4.7]
2 groups depending VAS 1.7 [5.0-3.95]
on physical activity: HAQ 0.37 [0-0.8]
« L. regular (n = 96) II. MFI general 15.0
* 1L low (n = 342) [12.0-18.0]
PSQI 7.0 [4.0-10.0]
DAS282.25[2.0-3.7]
patient global assessment
39.5 [16-68]
VAS 3.1 [14.0-61.0]
HAQ 0.87 [0.4-1.4]
Continued
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Table | (Continued). Summary of studies on QoL and daily activity in RA patients with sleep disturbances.

Questionnaire
used to assess
Author 1) QoL Factors Factors
and Study 2) sleep disturbances decreasing increasing
No. year Study group design 3) daily activity Main results Intervention QoL QoL
7. Katz et al® 158 RA patients, A cross-sectional | 1) - HAQ 0.90 +0.72 No High CRP levels, Muscle
mean age 59.2 £ 11.3, | study 2) PSQI PSQI 8.4+3.8 prednisolone use, weakness,
15.2% male, RA 3) HAQ PHQ4.7+£4.8 fitness (resting heart| lean to fat
duration 21.1 £ 12.5 rate), low sleep mass ratio
years, treatment: quality, depressive
glucocorticoid symptoms, obesity,
use 72%, biologic physical inactivity
agent use 50.6%
8. Fragiadaki 15 RA patients (2 men), | A clinical trial 1)- The following was observed: 6 monthly Treatment
etal” mean age 48.0 + 6.54 2) PSQIL ESS statistically significant infusions of with
years, disease duration 3) HAQ improvement in PSQI score tocilizumab tocilizumabat
8.4+ 6.54 years from baseline to 6 months 8 mg/kg adose of
(from 7.5+2.3t0 6.8 +2.5, 8 mg/kg
p=0.005), significant decrease
in daytime sleepiness (ESS
score decreased from 6.9 + 4.8
to 5.5+ 4.5 in 1 month, p = 0.01)
decrease in HAQ-DlIscore
from baseline (1.5 = 0.8) to
6 months (0.7+0.6) as well as
a decrease in DAS28 from
baseline (5.77 £ 1.2) t0 2.5+0.9
after 6 months
0. Westhovens | 305 RA patients, An observational | 1) SF-36 VAS 39.04 +26.21 No Insomnia -
et al®? mean age 57.0 + 12.38, | cross-sectional 2) PSQI, ESS VAS fatigue 45.22 + 26.29
disease duration multicenter study | 3) HAQ DAS28-CRP 3.54 + 1.5
11.77 £ 9.94 years, PSQI7.8+4.3
treatment: 56.4% ESS 39.04 +26.21
conventional HAQ-DI 1.08 + 0.75
DMARD:s only, SF-36 general health
43.6% biologic 1475 +3.89
DMARDs, 45.8%
lucocorticoids
Continued
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Table | (Continued). Summary of studies on QoL and daily activity in RA patients with sleep disturbances.

Questionnaire
used to assess
Author 1) QoL Factors Factors
and Study 2) sleep disturbances decreasing increasing
No. year Study group design 3) daily activity Main results Intervention QoL QoL
10. | Loppenthin | 384 RA patients, A cross-sectional | 1)- VAS 2.8 [1.1-5.5] No Sleep disturbances -
etal® 20% male, 48% were | study 2) PSQI DAS-28 2.6 [1.9-3.5]
<60 years old 3) HAQ HAQ 0.75 [0.25-1.25]
general fatigue 13.67 + 4.62
PSQI 7.54 + 4.17
11. | Guoetal* IG: 131 RA patients | A cross-sectional | 1) SF-36 PSQI 7.93 +3.98 No Poor sleep quality -
(19 male), mean age study 2) PSQI the group was divided into
54.5 £ 11.5 years, 2 sub-groups depending on
RA duration 8.7 + 9.1 the PSQI score:
years, DMARD use 1. PSQI <5 (n=28); SF-36
98.5% PCS 49.30 +20.27, SF-36
CG: 104 persons MCS 66.33 +£22.72
(15.4% male), mean IL. PSQI > 5 (n = 103); SF-36
age 54.77 £ 11.2 years PCS 38.68 + 19.95, SF-36
MCS 49.30 +20.27
PSQI 3.88 + 1.89
12. | Kimetal® 1G: 123 RA patients, | A case-control 1) SF-36 1G: DAS28-ESR 2.69 [2.2-3.11] | No Low quality of -
aged 56 [47-61] years, |study 2) PSQI PSQI 5 [3-6.75] sleep, cognitive
RA duration 113 SF-36 PCS 44.61 [37.52-50.43] dysfunction, high
[68-199] months. SF-36 MCS 49.14 [41.96-54.8] disease activity
Medication used: PSQI 7 [5-11]
52% NSAIDs, SF-36 PCS 50.54 [45.11-54.16]
27.6% biologics SF-36 MCS 53.23 [44.69-57.29]
CQG: 76 persons aged
54 [45-61]
Continued
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Table I (Continued). Summary of studies on QoL and daily activity in RA patients with sleep disturbances.

Questionnaire
used to assess

¢ adult: DMARDs
30.3%; anti-TNF
69.7%; steroid 77.8%
* elderly: DMARDs
44.6%; anti-TNF
55.4%; steroid 75.9%

Author 1) QoL Factors Factors
and Study 2) sleep disturbances decreasing increasing
No year Study group design 3) daily activity Main results Intervention QoL QoL
13. | Durcan etal®* | IG: 40 RA patients A randomized 1)- IG: HAQ 0.8+ 04 12-week home |- Regular
(25% male), mean controlled study | 2) PSQI VAS 29 +21.5 exercise physical
age 61 + 8, disease 3) HAQ PSQI72+44 program activity
duration 11 + 11.2 years EBBS 125.8 5.5 (resistance
CG: 38 RA patients CG: HAQ09+04 exercise 3
(47.4% male) aged VAS 414 +£25.5 times per week)
59 + 12 years, disease PSQI5.6£5.2
duration 16 + 10.9 year: EBBS 126 £ 3.0
After 12 weeks, a significant
improvement in quality of life,
pain intensity, joint stiffness,
fatigue levels and sleep quality
was observed both in the
intervention group and in the
control group.
14. | Elazeemand |IG: 100 RA patients | A cross-sectional | 1) SF-36 IG: PSQI 6.98 +2.8 No High ESS, AIS and -
Salem?’ (16 males), mean age | study 2) PSQL ESS, AIS AIS9.6+44 PSQI scores
48.1 + 12.4 years, 3) HAQ ESS74+2.6
disease duration of CG:PSQI2.6+19
6.9+ 5.9 years ESS33+2.03
CG: 40 persons
(6 males) aged
424+ 12.4 years
15. | Pehlivan 182 RA patients, A cross-sectional | 1) - Adult: No Poor sleep quality -
etal® divided into 2 groups: | and observational | 2) PSQI VAS 52.2+£24.1
e adult =99, 19 male | study 3) HAQ HAQO0.7+0.5
patients; 22.9% male) PSQI59+34
diagnosed with RA. elderly:
« elderly (n =83), 15 VAS 60.6 +23.7
15 male HAQ 1.1+£0.8
Drug groups used: PSQI7.2+4.0
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independently by two reviewers. Discrepancies
between the reviewers regarding data extraction
were resolved by consensus.

The following information was extracted from
each included trial: (1) characteristics of trial
participants (including age, gender as well as the
stage and severity of disease), the trial’s inclusion
and exclusion criteria; (2) type of intervention; (3)
type of outcome measure, improvement in qual-
ity of life score (using a validated scale), factors
affecting quality of life, length of follow-up. The
risk of bias was determined using the Newcas-
tle-Ottawa scale.

Definitions and Outcomes

The main outcomes of interest for the review
were: (1) the prevalence of sleep disturbances and
sleep quality; (2) influence of sleep disturbances
on QoL and physical daily activity.

Questionnaires Used to Assess QoL,
Health, and Sleep Quality

The Short Form (36) Health Survey (SF-36)
is a 36-item questionnaire designed to assess
patient health. The original version of the ques-
tionnaire was developed in the Medical Out-
come Study (MOS). The SF-36 consists of eight
domains: vitality, physical functioning, bodily
pain, general health perceptions, physical role
functioning, emotional role functioning, social
role functioning and mental health. Responses
for each domain are converted into scores on
a 0-100 scale. All items are assigned the same
weight. The higher the score, the better a pa-
tient’s quality of life'.

The Pittsburgh Sleep Quality Index (PSQI)
is used to measure sleep quality over the past
month. It consists of 19 items across 7 compo-
nents, which produce a global score. The PSQI
measures several different aspects of sleep: sub-
jective sleep quality, sleep latency, duration of
sleep, habitual sleep efficiency (i.e., the per-
centage of time in bed that one is asleep), sleep
disturbances, use of sleeping medication, and
daytime dysfunction. Each item is weighted
on a 0-3 interval scale. A global PSQI score is
then derived by adding up the seven component
scores. This yields an overall score ranging from
0 to 21, where lower scores denote a better qual-
ity of sleep”.

The Health Assessment Questionnaire (HAQ)
is used to evaluate the long-term effects of a
chronic illness on a patient’s life. The HAQ was
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developed to enable a comparison of the degree
of improvement at particular treatment stages
in patients with rheumatic conditions. The HAQ
is a tool which evaluates the impact of disease
symptoms on the life and functioning of a patient
in five main dimensions: death, disability, drug
side effects, discomfort and economic costs. The
questionnaire consists of 20 questions divided
into 8 sections. The patient is asked to rate, on a
4-point scale, their difficulty in performing the
activities described. The scores for the 8 sections
are then summed and divided by 8. The final
score ranges between 0 (no functional impair-
ment) and 3'¢,

Statistical Analysis

Correlations between quality of life (SF-36)
and sleep disorders (PSQI) were analyzed using
Spearman’s rank correlation coefficients (r40)
and significance levels (p-value). A meta-analysis
was used to synthesize the available research re-
sults on the relationship between sleep disorders
and quality of life. Since the studies present the
data as correlations, the same correlation coeffi-
cient was used as effect values. The correlation
was transformed using the Fisher’s z transforma-
tion and the analysis was performed using this
index. Then the totals were converted back to a
correlation for presentation. Calculations were
performed using STATISTICA v.13.3 (TIBCO
Software Inc.).

Considering the questionnaire used, patients
were divided into 2 groups for statistical analy-
sis: group 1 included patients examined with the
SF-36 questionnaire (n = 1177), while group 2
included patients examined with the HAQ ques-
tionnaire (n = 975).

Results

The meta-analysis focused on quality of life
in the 2507 RA patients with sleep disturbances
studied (Table 1)"32. Male patients comprised
26.1% of the groups analyzed.

Description of the Studies

The 15 studies included in our meta-analysis
were conducted in 10 countries on 3 continents.
The meta-analysis included research papers in
English published between 2010 and 2021 in
one of the databases listed above. Another in-
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Figure 2. Correlation diagram between sleep disturbances
(PSQI) and quality of life (SF-36 total scores) in a group.
SF-36: Short Form Health Survey; PSQI: Pittsburgh Sleep
Quality Index.

clusion criterion was the use of one of the
following questionnaires designed to evaluate
QoL and functional status: the Short Form (36)
Health Survey (SF-36) and the Health Assess-
ment Questionnaire (HAQ). Studies on children,
review articles, other meta-analyses, duplicates,
and study protocols as well as studies with
incomplete data were excluded from the me-
ta-analysis.

Sleep Quality According to PSQ/
(Prevalence of Sleep Disturbances)

Sleep quality in the study group was assessed
using the PSQI in 9 articles. The lowest PSQI

scores, i.e., the most severe sleep disturbances,
were found in patients in the study by Nicassio
et al*?, whereas the best quality of sleep was ob-
served in patients in the study by Gjevre et al”
(1.43 vs. 9.30).

Analysis of the Correlation between
Sleep Disturbances and QoL

A strong negative correlation was observed
between the PSQI scores and the SF-36 total
scores (Figure 2). The correlation works in both
directions. Each unit increase in the SF-36 total
score is associated with an average decrease of
0.35 points in the PSQI score: PSQI = 21.0 - 0.35
* SF-36. A one-point increase in the PSQI score
is associated with an average decrease of 2.4
points in the SF-36 total score.

Correlation Between Quality of Life,
Daily Activity and Sleep Quality -
Meta-Analysis

An analysis of 9 articles containing infor-
mation on sleep quality (as assessed using the
PSQI) and quality of life in the physical (SF-36
PCS) and mental (SF-36 MCS) domains was
carried out (Table II). The studies related to
1177 RA patients (group 1). In this group, the
mean sleep quality score on the PSQI was 6.93,
whereas the mean quality of life score for the
physical domain and the mental domain was
38.15 and 41.83, respectively.

The linear correlation coefficients between the
PSQI scores and the SF-36 PCS scores related to

Table Il. Results of a correlation analysis for quality of life (SF-36), daily activity (HAQ) and sleep quality (PSQI).

SF-36 SF-36 rPSQl rPSQl rPSQl
Study N PsQl PCS McCs vs. PCS vs. MCS HAQ vs. HAQ

Nicassio et al'* 106 243 5373 - -0.544 - - -
Taylor-Gjevre et al'® 145 7.57 35.70 50.18 -0.174 -0.302 - -
Albayrak Gezer et al'® 52 7.07 44.56 46.81 -0.431 -0.206 - -
Albayrak Gezer et al'® 84 5.01 46.74 49.33 -0.477 -0.022 - -
Westhovens et al* 305 7.80 21.90 17.45 - - - -
Guo et al* 131 793 38.68 49.30 -0.204 -0.158 - -
Guo etal* 131 7.93 56.63 66.33 -0.204 -0.158 - -
Kim et al® 123 7.00 44.61 49.14 -0.211 -0.341 - -
AbdElazeem and Salem?’ 100 6.98 31.40 44.30 -0.740 -0.300 - -
Loppenthin et al” 100 7.00 - - - - 0.87 -
Loppenthin et al® 96 6.00 - - - - 0.37 -
Katz et al® 158 8.40 - - - - 0.90 0.549
Fragiadaki et al”! 15 7.50 - - - - 1.50 0.600
Loppenthin et al* 384 7.54 - - - - 0.75 -
Durcan et al*® 40 7.20 - - - - 0.80 -
Pehlivan et al*® 99 5.90 - - - - 0.70 0.426
Pehlivan et al*® 83 7.20 - - - - 1.10 0.403
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only 872 patients, whereas the linear correlation
coefficients between the PSQI scores and the
SF-36 MCS scores related to only 766 patients
(Figure 3).

Correlation Between Physical Daily
Activity and Sleep Quality PSQI v HAQ -
Meta-Analysis

An analysis of 8 articles containing infor-
mation on sleep quality (as assessed using the
PSQI) and physical daily activity (as assessed
using the HAQ) was carried out (Table III).
The studies related to 975 patients (group 2).
In this group, the mean sleep quality score on
the PSQI was 7.21, whereas the physical daily
activity score on the HAQ was 0.80. The linear
correlation coefficients between the PSQI scores
and the HAQ scores related to only 355 patients
(Figure 4).

Discussion

Our analysis confirmed the main outcomes
of interest for the review. Firstly, as researchers
report, sleep disorders are very common in RA
patients. Secondly, sleep disorders have a signifi-
cant impact on the quality of life and experience
in this group of patients. Our meta-analyses
demonstrated a relationship between sleep disor-
ders and daily activity and quality of life (QoL)
inpatients with RA. The literature indicates that

chronic insomnia increases the risk of mortality,
morbidity and healthcare use. Pharmacological
interventions aimed at improving sleep quality
have been found to have short-term efficacy.
However, their long-term usefulness is limited
by increased mortality, dependency, and rapid
development of tolerance®.

Additionally, our meta-analysis showed that
there is a strong relationship between sleep dis-
turbances, physical disease activity and quality
of life!*!7-23:25-283L3 " The tools included in our
study were reproducible and standardized ques-
tionnaires for the assessment of sleep disorders
and quality of life. In the studies included in the
meta-analysis, sleep disorders were most fre-
quently assessed using the PSQI, whereas QoL
was most frequently assessed using the SF-36.
SF-36 is considered a reliable and valid tool for
measuring health-related quality of life. It allows
for a comparison of patient HRQoL to that of the
healthy population?.

The few available studies on the subject indi-
cate a relationship between sleep disorders and
QoL** as well as a link between underlying
daily activity and QoL. Kim et al®® found that
sleep disorders have a strong significant impact
on the physical component (PCS) of HRQoL,
especially as regards the role physical, bodily
pain and general health dimensions. Naturally, in
this case, the authors also stress that sleep quality
is closely associated with bodily pain and daily
functioning®. It should be emphasized that the

The linear correlation coefficients between
PSQI scores and SF-36 PCS scores
Study r(LL UL  p  Weight
Study ro(LL UL p  Weight
Taylor-Gjevre RM et al. 030 (050 007) 0012 102%
Nicassio PM etal, | ——s— 054 (075 024) 0001 417%
) Albayrek-Gezer etal A — 021 (037 003) 0025 131%
Teylor-Gjewre RM et al. - 017 (027 007) 0001 2064%
Albayrsk Gezer et al. A e 043 (063 0.18) 0001 6.64% Albayrsk -Gezer etal B - -002 (005 001) 0108 202%
Albaysk Gezeretal Bf ——— 048 (068 -0.21) 0001 5.48% GuoG etal A — -016 (027 -04) 0007 167%
GwG.ed A * 420 02 -008) 0001 1213% GuoGetal B e 018 (027 004) 0011 183%
GwG. etal B —_— 020 (034 008 0005 1559%
KimSHetsl | —o—— 034 (052 013) 0002 110%
Kim SHet al. —— 021 (023 008 0001 1758%
AbdElszeem M., Sslem MN |~ ——s—— 030 (047 011) 0.002 124%
AbdElazeem M), Salem MN — 030 (048 0.12) 0001 11.77%
Total — 026 (033 -0.48) 0000 100.00% Total —_—— -019 (029 -008) 0001 100.0%
08 06 -04 02 00

The linear correlation coefficients between
PSQI scores and SF-36 MCS scores

-086 04 02 00

Figure 3. Correlation coefficient values between sleep quality (PSQI) and quality of life in the physical (SF-36 PCS) and

mental domain (SF-36 MCS) and their 95% confidence intervals.

SF-36: Short Form Health Survey; PCS: physical domain; MCS: mental domain; PSQI: Pittsburgh Sleep Quality Index; LL:
lower limit of the confidence interval; UL upper limit of the confidence interval.
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Table Ill. Inclusion and exclusion criteria of the qualified studies.

Criteria

Inclusion
informed consent
age >18 years
not being pregnant

female gender

stable course of disease for 3 months

(DAS28-ESR) > 3.2]

Exclusion

concurrent diagnosis of fibromyalgia

body mass index >35

sleep-related breathing disorders
failure to complete the questionnaires
use of sleep medications

other inflammatory rheumatic diseases
absence of pain
pain intensity measured using VAS>8

restless legs syndrome

lack of ability to understand Danish
not speaking English

substance abuse

risk of falls

non-adherence to RA drug therapy

or sprain

use of drugs that could affect sleep quality
not being independently mobile

no ability to easily travel for assessments
living farther than 1 h of travel time
periodic limb movement disorder

Diagnosis of RA based on the ACR/EULAR 2010 criteria

currently being treated with disease-modifying anti-rheumatic drugs (DMARDs) or biologics
stable disease - modifying drug regimen for 3 months prior to entry into the study

sleep disturbances (the Pittsburgh Sleep Quality Index score > 5)
moderately or severely active RA [28-joint Disease Activity Score-erythrocyte sedimentation rate

fulfilment of the center’s predefined disease activity criteria
ability to communicate, admission to the clinic during the study period

Current or previous history of other systemic diseases or psychiatric disorders

chronic conditions that may affect sleep (such as diabetes mellitus, hypertension, COPD, obstructive
sleep apnea, congestive heart failure, renal failure, cancer, angina, active malignancy, uncontrolled
thyroid disease, stroke, serious infections, gastrointestinal disease

travelling through more than 3 time zones during the week before screening or during the study

use of antidepressants, anxiolytics or antipsychotic drugs
a lifestyle that placed the patient at serious risk of sleep disturbances (i.e. shift work or night work)

use of anti-tumor necrosis factor (TNF)-a therapeutic agents

past or present history of anti-histamine therapy

patients with a pathology that could lead to joint pain, such as a fracture, joint dislocation, acute strain

studies conducted on the subject relate to small
groups of patients. In addition, in the case of el-
derly patients with co-morbidities the latter may
play a significant role as factors interfering with
the assessment of both QoL and sleep disturbanc-
es?™0 A study by Gjeve et al'® showed that RA
patients had higher levels of sleep disturbances
compared with the control group. The PSQI
scores reported in the study were higher com-
pared with those found in our meta-analysis'®.
Studies have shown that over 30% of RA patients
take sleeping medication®.

Low physical activity and sleep disorders are
common in RA patients and contribute to lower
quality of life. They are also predictors of poorer
outcomes such as cardiovascular morbidity and
mortality*. In the study by Katz et al®, physical
inactivity was correlated with poor sleep, de-
pression, and obesity. This study suggests that
fatigue may not be solely a result of RA disease
activity but may result from a constellation of
factors. These include RA disease activity or
pain, but also inactivity, depression, obesity, and
poor sleep. Physical activity and sleep quality are
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The linear correlation coefficients between
sleep quality (PSQI) and quality of life (HAQ)

Study roo uy P Weight

Katz P et al. L 0.55 (0.43 0.65) 0.000 45.2%

Fragiadaki K et al. - 0.60 (0.13 0.85) 0.016 3.5%

Pehlivan S etal. A - 043 (025 0.58) 0.000 28.0%

Pehlivan S etal. B

- 040 (021 057) 0000 233%

Total . 049 (0.40 0.56) 0.000 100.0%

0,0 0,2 0,4 0,6 038

Figure 4. Correlation coefficient values between sleep
quality (PSQI) and as assessed using the HAQ and their
95% confidence intervals.

HAQ: Health Assessment Questionnaire; PSQI: Pittsburgh
Sleep Quality Index; LL: lower limit of the confidence
interval; UL upper limit of the confidence interval.

consistently associated with QoL in many clinical
and nonclinical populations. In the study by Go-
the et al*®, physical activity and sleep quality were
significantly correlated. Sleep quality indirectly
influenced QoL through physical, mental, and so-
cial well-being. These relationships also persisted
over time at month 6. However, neither physical
activity nor sleep quality directly affected QoL?®.
In the study by Leppenthin et al*, the use of
physical activity showed that aerobic exercise
is important in improving sleep in patients with
RA. This, in turn, is considered important for the
promotion of health and well-being*.

As was the case with our meta-analysis, a
study by Guo found a correlation between sleep
disturbances and the physical and mental do-
mains of quality of life’’. According to Peh-
livan et al’, sleep disorders and fatigue may
be important parameters in assessing clinical
improvement. The authors found that the use of
anti-TNF-a therapy in RA patients was associ-
ated with a better treatment effect (lower pain
severity and higher quality of life), lower levels
of sleep disturbances and improved sleep quality.
However, a multivariate analysis did not show
a statistically significant association between
the treatment and sleep quality scores®. In that
study, only HAQ scores were found to be strong-
ly associated with sleep disorders?'. In a study by
Westhovens et al?*, the use of disease-modifying
anti-rheumatic drugs (DM ARDs) and concurrent
medication was significantly associated with the
quality of sleep in a univariate model. However,
no such association was found in multivariate
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models®. The authors of the study suggest that
the use of biological DM ARDs may have similar
effects as regards disease control. However, it
may produce different effects as regards patients’
reported outcomes. Depending on the type of the
treatment used, the effects of treatment on sleep
disturbances are interpreted differently®. It has
been found that the administration of the IL-6
receptor antagonist tocilizumab in RA patients
resulted in improved sleep quality and reduced
disease activity**?*6. However, no association has
been found between changes in the PSQI scores
and changes in disease activity as assessed using
the DAS28%.

Contrary to our meta-analysis, a study by Mus-
tafa et al’ did not find an association between
sleep disturbances and quality of life. However,
according to the authors of the study, this was
due to the good clinical condition of the patients
participating in the study and the fact that the ma-
jority of the patients were in remission from their
underlying condition at the time of the study?.
Moreover, it may be assumed that patients with
severe sleep disturbances did not take part in the
study concerned.

It is worth considering the relationship be-
tween sleep disorders and impairment of cogni-
tive functions in RA patients. This aspect was
addressed in some of the studies included in
our meta-analysis'”*. While the issue was not
part of our study, it is worth conducting further
investigations due to the risks involved. Accord-
ing to Leppenthinet al*, poor sleep may impair
cognitive functions, particularly concentration,
which may have a negative impact on physical
and mental functioning, and well-being. The re-
lationship between poor sleep and mental fatigue
may be explained by the overlapping symptoms
of fatigue and depression?.

The authors of the available studies attempted
to identify the determinants that may be linked
to sleep disorders in RA patients. In addition to
pain, fatigue and disease activity, the determi-
nants reported include depression. In the case of
chronic conditions, depression is often strongly
linked to sleep disturbances and quality of life
scores. However, due to the limited number of
available studies, depression was not considered
as a determinant of QoL in our meta-analysis. In
other studies, fatigue, which affects almost 90%
of patients®, has been found to be associated with
inflammation (CRP levels), depression, pain, low
level of physical activity, as well as obesity and
poor quality of sleep?.
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In a Belgian study, a negative relationship was
found between DAS28-CRP scores and daytime
sleepiness. This was explained by higher pain
severity and inflammation levels leading to in-
creased alertness®. Similarly, in a study by Woy-
tala®®, the clinical and laboratory factors increas-
ing the risk of sleep disorders in R A patients were
elevated ESR and CRP values, as well as higher
DAS28 scores. In that study, a particular associ-
ation was found between high DAS28 scores and
reduced sleep efficiency, decreased overall sleep
duration, longer sleep latency, higher number of
awakenings during the night and greater sleep
fragmentation®®.

Sleep disorders have been identified as a de-
terminant of low quality of life in RA patients.
Therefore, it is important to implement preventive
measures to improve the wellbeing of the pa-
tients, offer them an increased chance of normal
functioning and thus improve their quality of life.
A study by Durcan et al® showed that exercise
programs significantly improve sleep quality and
reduce fatigue in RA patients. The authors suggest
that RA patients should be recommended to en-
gage in long-term exercise, both during flare-ups
and during remission®. Other treatment options
include psychological interventions (cognitive be-
havioral therapy, training in pain-coping skills)*.

The study has several limitations. One of them
is the fact that the meta-analysis included studies
in which the prevalence of sleep disturbances was
assessed indirectly, using standardized question-
naires. This decreased the number of available
studies that could be analyzed. Self-report measures
may be limited by memory bias and by either over-
or under-reporting of some information. The assess-
ment of RA daily activity is mandatory in order to
understand the weight of the findings. Moreover,
steroid treatment, which can affect sleeping, was
neglected. Another limitation of the study is the re-
striction of the inclusion criteria to studies from the
last 10 years. Thus, the meta-analysis may not have
included all of the relevant studies.

Practical Implications

The assessment of sleep disturbances in RA
patients should be a diagnostic standard. Medical
intervention should be initiated in RA patients
with diagnosed sleep disorders to provide them
with holistic clinical and behavioral care. The
behavioral interventions intended to improve the
quality of sleep that should be used in RA pa-
tients with sleep disorders include cognitive ther-
apy and physical exercise. It seems that efforts to

understand and improve the quality of sleep in
RA patients are an important aspect of integra-
tive treatment in rheumatoid arthritis. Special at-
tention should be paid to the symptoms of fatigue,
depression and the tendency to catastrophize,
especially in those patients who feel that their
disease is highly active, even though their test
results show low inflammation levels®’.

Conclusions

This is the first analysis in the field of qual-
ity of life and sleep disturbances in a group of
patients with RA. Sleep disturbances are very
common between patients with RA and correlate
negatively with daily activity and quality of life
scores in the physical and mental domains. Iden-
tification of factors affecting sleep disturbances
will make it possible to control and prevent them.
It will also allow for taking measures aimed at
preventing sleep disorders and improving quality
of life. Sleep quality assessment of patients with
rheumatoid arthritis should be performed routine-
ly in clinical practice to develop and implement
corrective strategies.
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