A Comparative Study between Rheumatoid Arthritis and Osteoarthritis regarding

Association of Insomnia with Disease Status

Background: Sleep disturbance is closely related to inflammation and pain. Good sleep
quality is essential for patients’ psychological and physical states as well as their quality of life.
The aim of this study was to detect how insomnia as a major sleep disturbance could add to the
disease burden in rheumatoid arthritis (RA) and osteoarthritis patients (OA) and to determine the
predictor parameters in each of them in order to orient the rheumatologist to this unnoticed
symptom that could adversely affect the patients’ life. This study included: 20 RA patients, 20
primary knee OA patients together with 20 healthy controls. RA disease activity was assessed by
the disease activity score(DAS-28). All participants were assessed for sleep disturbances by the
Athens Insomnia Scale, quality of life (QoL) using the short form QoL (SF-36 QoL) scale,
depression by the Beck depression inventory (BDI), and functional disability by the Health
Assessment Questionnaire Disability Index (HAQ-DI). OA patients were assessed by the Knee
OA Flare Up Score (KOFUS) and the Western Ontario and McMaster Universities Arthritis
Index (WOMAC).Radiological evaluation for RA patients was done by the Simple Erosion
Narrowing Score, while the Kellgren & Lawrence (K-L) radiological grading system was used
for OA patients. Results: Insomnia was found in 75% of the studied RA patients, 25% of the
studied OA patients and none of the healthy control with significant difference (P<0.001).
Significant correlations of the insomnia scale with the number of tender and swollen joints
(r=0.66, 0.76 respectively and p=0.001 both), DAS-28 (r=0.71, P<0.001), anti-CCP antibodies
titre (r=0.53 , p=0.02) and the BDI (r= 0.65, p=0.002) among RA patients were found.
Correlations among OA patients occurred with morning stiffness duration (r=0.69, P=0.001),
number of affected joints (r= 0.81, P=0.001), the BDI scale (r=0.51, P=0.02), the WOMAC
index (r=0.57, P=0.009), the KOFUS score (r=0.76 , p<0.001) and the K-L score (r= 0.67,
P=0.001).Linear regression analysis indicated that, the predictors for insomnia in RA were DAS-
28 and the BDI, while in OA were the number of affected joints and the KOFUS score.
Conclusions: Insomnia is a disease burden especially in RA patients being one of the leading
causes of depression and is greatly affected by the disease activity. In general the burden of
insomnia is much less in OA except in sever cases with markedly affected joints.
Rheumatologists should be aware of this disorder that could affect patients’ health, mood, and

functional activity.
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Background:

Rheumatoid arthritis (RA) is the most common form of autoimmune systemic
polyarticular diseases characterized by persistent synovial inflammation, bony erosions and
progressive articular destruction [1].

Sleep problems is a common clinical condition and has been considered an area of
interest in chronic rheumatic diseases including RA [2]. Obstructive sleep apnea (OSA) is
commonly associated with the Egyptian RA patients [3]. A large cohort study reported that the
risk of autoimmune diseases has been increased in patients with non-apnea sleep disorders
including RA, systemic lupus erythematosus, ankylosing spondylitis, and Sjogren’s syndrome
[4]. Among patients with OSA the overall risk for RA is reported to be as high as 50% [5]. The
incidence of OSA was also higher among Behcet’s disease and Sjogren’s syndrome patients than
in the controls [6]. Sleep disturbances do not only affect adult cases but also affect juvenile
idiopathic arthritis (JIA) [7].

Investigators have found frequent awakenings, low sleep efficiency, sleep fragmentation,
and reduced sleep quality among RA patients [8] which is closely linked to inflammation, pain,
active disease status associated comorbidities, depressive mood and medications [9]. However,
to identify which one is the primary problem is difficult [10].

Exacerbated inflammation and inflammation-related symptoms, mental and/or physical
fatigue, reduced daily activity [11] augmented perception of pain, mood disorders, and daytime
sleepiness are consequences of impaired sleep and inevitably impair quality of life (QoL) of the
affected patients [12].

Osteoarthritis (OA) is a combined degenerative, and inflammatory disorder of joints
associated with joint pain, edema, stiffness, and diminished joint function. The primary cause
that patients with OA seek treatment is pain which negatively affects the patient’s physical and
psychologic state, making patients susceptible particularly to comorbid disorders such as sleep
disturbances that may worsen OA-associated symptoms [13] . Epidemiologic surveys concluded

that at least 50% of OA patients complained from difficulties to initiate or maintain sleep [14].

The aim of this study was to detect how insomnia could add to the disease burden in rheumatoid
arthritis (RA) and osteoarthritis patients (OA) and to determine the predictor parameters in each
of them in order to orient the rheumatologist to this unnoticed symptom that could adversely

affect the patients’ life.



Methods:

Study design:

This is a comparative study done between December 2020 and May 2021, included
twenty RA patients older than 16 years diagnosed according to the American College of
Rheumatology/ European League against Rheumatism (ACR/EULAR) 2010 criteria [15]
(Group 1). Twenty primary knee OA patients, who fulfilled the criteria of the American College
of Rheumatology (ACR) [16] comprised Group I1.

These patients were recruited from the attendants of the inpatients and the outpatients’
clinic of the Rheumatology, Rehabilitation and Physical Medicine department, XXX University
Hospitals.

Twenty apparently healthy subjects were recruited from the hospital personnel and
relatives of patients as a control group (Group I11). Patients and controls were chosen age and
sex matched.

The study was approved by the local ethical committee of XXX Faculty of Medicine. All
enrolled participants gave an informed written consents prior to participation in this study.

Exclusion criteria: Age < 16 years, obese patients, other autoimmune diseases,
infections, fibromyalgia, diabetes mellitus, cancer, hypertension, systemic illnesses (respiratory,
cardiovascular, gastrointestinal, endocrine disorders including patients  with thyroid
disturbances, renal, or neuropsychiatric). Patients receiving drugs that might interfere with sleep

including analgesics, hypnotics, antidepressants and muscle relaxants.

Patients’ medical history was obtained, and clinical examination data were recorded. Disease
activity of each RA patient was evaluated using the disease activity score of joint count (DAS-
28) [17]. OA disease activity was assessed by the Knee Osteoarthritis Flare Up Score (KOFUS)
[18], while OA disease severity was assessed using the Western Ontario and McMaster
Universities Arthritis Index (WOMAC) [19].

The following laboratory investigations were done: a complete blood picture: by a the
Sysmex 5000 counter, the erythrocyte sedimentation rate (ESR) by the Westergren method
recorded in mm/hr. C-reactive protein (CRP) by quantitative nephelometry, liver enzymes and
kidney function tests [serum creatinine and blood urea nitrogen (BUN) levels].

For RA patients we measured: the rheumatoid factor (RF) by the latex agglutination slide
test, and the anti- cyclic citrullinated peptide (CCP) antibodies by ELISA were also requested.



Structural radiographic changes for RA patients were evaluated by plain postero-anterior
view of both hands and both feet, with assessment of radiological severity using the Simple
Erosion Narrowing Score (SENS). The total score ranges between 0-86 [20].

For OA patients: plain radiographs of both knees (weight-bearing antero-posterior and
lateral views) were obtained, and radiographic severity of the OA was determined according to
the Kellgren and Lawrence grading system [21].

All patients and subjects were asked to complete the following assessment scores:

The Athens Insomnia Scale [22] which evaluates insomnia severity using the diagnostic
criteria set forth by the International Classification of Diseases (ICD-10). This questionnaire
involves eight-item evaluates sleep onset, night and early-morning awakening, time of sleep,
quality of sleep, frequency and the duration of complaints, distress induced by the experience of
insomnia and interference with daily functioning. Scores range from O to 3 where score 0
indicates that the item in question has not been a problem and score 3 means more acute sleep
difficulties. [A score of 0-6 indicates no insomnia, 6-12 indicates mild insomnia, 12-18 indicates

moderate insomnia, and a score of 18-24 indicates sever insomnia].

- Assessment of the quality of life using the Short Form Quality of life (SF-36 QoL) scale [23].
- Associated depression was evaluated by The Beck Depression Inventory (BDI) [24].

- Patients’ functional ability was assessed using the Health Assessment Questionnaire (HAQ)
[25].

Statistical Analysis: The tabulated data were coded then analysed by the computer program
SPSS (Statistical package for social science) version. Categorical data were presented as number
and percentages while quantitative data were expressed as mean xstandard deviation, median,
range and IQR. ANOVA (analysis of variance):- Used to compare between more than two
groups of numerical (parametric) data, for continuous non- parametric data, for inter-group
analysis post-hoc analysis was used. Chi square test and Fisher's exact test were used for inter-
group comparison of categorical data. Correlating different parameters was done by Pearson and
Spearman’s correlation coefficient (r) test. To determine which of the investigated parameters
considered as a significant predictor, they were entered into regression mode. P value <0.05 was
considered statistically significant (S).
Results

This study was conducted on 20 RA patients (group 1), 16 females (80%) and 4 males
(20%), with ages ranging from 30 to 60 years (mean + SD 41.69 £ 6.29 years). Group Il



primary knee OA patients were 16 females (80%) and 4 males (20%) with ages ranging from 30
to 60 years (mean + SD age of 43.24 + 6.54 years). A The control group (group I11) comprised
13 females (65%) and 7 males (35%) with ages ranging from 31 to 60 years (mean £ SD age of
39.91 + 4.29 years).

Patients and subjects in the three groups showed no differences among them regarding
their ages and sex. Characteristics of the studied groups are expressed in table (1).

Insomnia was considered at a score >6 of the Athens Insomnia Scale. Fifteen of RA
patients (75%) had insomnia, 5 OA patients (25%) had insomnia while none of the controls
(0 %) had insomnia with statistical significant difference (p=<0.001). In RA, 8 patients (40%)
had mild insomnia, 6 patients (30%) had moderate insomnia, one patient (5%) had severe
insomnia, while 5 patients (25%) had no insomnia. While among OA patients 5 (25%) had

mild insomnia.

The Athens Insomnia Scale was highest in RA patients and showed a highly statisti-
cally significant difference compared to OA patients (p <0.001) and controls (p <0.001),
meanwhile the difference was insignificant between OA patients and the controls (p=0.22),
Table (2).

Among the 8 items included in The Athens Insomnia Scale in RA patients, the most
reported symptom was detected is disturbance in induction of sleep (11/20).

Among the studied RA patients, 2 cases (10%) had a low disease activity, 11 patients
(55%) had a moderate disease activity, and 7 cases (35%) had a high disease activity. The
median athens insomnia scale was higher among RA patients with a high disease activity (14)
grade compared to patients with a moderate (8) or a low disease activity (6.5) with a non-

significant difference among the insomnia grades (p=0.04).

RA patients with moderate and severe insomnia scale had a significantly higher tender
and swollen joints numbers, anti- CCP titres and DAS-28 compared to patients with a mild
disease activity (p<0.001, p=0.013, p=0.004 and p<0.001 respectively) Table (3).

- Table (4) shows correlations of different disease variables in RA and OA patients with the
Athens Insomnia Scale grading.

- Tables (5&6) shows regression analysis for the predication of insomnia among the studied
RA and OA patients.

Discussion



Sleep strongly regulate the immune system functions. Sleep deprivation not only
cause disturbance of the immunity resulting in the suppression of the body's response to
pathogens; but also result in the collapse of the immunological self-tolerance, which can
trigger the onset of autoimmune disease [26].

In this work where insomnia was recorded at > 6 on the Athens Insomnia Scale, about 75
% of the included RA patients suffered from insomnia while only 25% of the studied OA
patients and 0% of the healthy control group had insomnia with a statistically highly significant
difference (p>0.001). This is parallel to Abad et al. [27] who reported sleep disturbances in 54—
70% of their RA patients.

Numbers of insomniac RA patients were variable in the studies of Sariyildiz et al. [8] and
Radwan & Borai [28], who reported that 64.1% and 54.1% of their RA patients respectively had
a poor sleep quality, while in Goes et al. study, only 18.5% of RA patients reported a good
quality of sleep [29].

In contrast to our findings among persons with knee OA, many authors reported up to
31% significant disturbances initiating sleep, and 81% had difficulties maintaining night-time
sleep [30-14].

Regarding the mean Athens Insomnia Scale, it was highest in RA patients and showed a
highly statistically significant difference in comparison to OA patients (p<0.001) and controls
(p<0.001), meanwhile the difference was insignificant between OA patients and the controls
(p=0.22). However, Kwiatkowska et al.reported that the difference between patients with RA and
those with OA was not statistically significant [31].

Westhovens et al. [32] stated that the associated inflammation and active disease status
are also responsible for a poor sleep quality in RA patients. Similarly, in the present study RA
patients with a higher disease activity status had a higher insomnia scale with a significant
difference (p=0.04) from other activity states (mild or moderate). Also, patients with moderate
and severe insomnia had higher tender & swollen joint count and a higher DAS-28 than other
RA patients. This coincided with that reported by Sariyildiz et al. [8] and Son et al. [33].

Some investigators reported increased circulating levels TNFa as an inflammatory
cytokine among RA patients with sleep disorders. They also stated that levels of IL-1 in brain
and TNFo are related to sleep deprivation [34]. This hypothesis was further evinced by
improvement of sleep quality after the use of anti-TNF medications [35] thus there may be a

connection between the level of this cytokine and sleep disorders.



Regarding laboratory parameters in the present work, the anti-CCP antibodies level was
significantly higher among RA patients with a higher insomnia scale grade (p<0.001) with its
level correlating positively with the insomnia scale (r= 0.53, p= 0.02). This was comparable to
Radwan & Borai [28]. However, this was inconsistent to the results stated by another Egyptian
study [36].

In this work, no ESR significant differences (p= 0.64) were found among RA patients
regarding different insomnia scale grading, while Radwan & Borai [28] and Sariyildiz et al. [8]
reported that ESR values were connected to poor sleep quality. Lee et al., found the
probability of a close association of elevated ESR with moderate or severe sleep apnea [10].

The present study showed insignificant association between the patients’ ages and the
insomnia scale either in RA or OA (r=0.01, p=0.96 and r= 0.41, p=0.06 respectively). These
results were similar to the results of other studies conducted on RA patients (28,33). However, a
study on Egyptian RA patients reported a significant relation [36], while some authors have

found a poor sleep quality in older patients [33-9].

Smith et al. stated that sleep disturbances are prevalent in painful rheumatologic
conditions [37]. Among our studied RA and OA patients, we observed significant positive
correlations of the insomnia scale with the tender joint count. This is explained as sleep
disruption is documented to be a direct contributor to both hyperalgesia and impaired

endogenous pain modulation [37].

In the current study among the studied RA patients, the insomnia scale demonstrated
significant positive correlations with the swollen joint count (r = 0.67, p < 0.001) and DAS- 28
(r =0.71, p <0.001), while among the studied OA patients significant positive correlations were
reported with the duration of morning stiffness (r= 69 , p=0.001 ), KOFUS score
(r=0.76,p=0.001) depression score (r= 0.51, p=0.02), WOMAC index (r=0.57, p=0.009), and
the Kellgren — Lawrence grades (r=0.67 ,p=0.001).

Sleep difficulties are also closely linked with the depressed mood. The higher depression
score in RA patients is related to functional disability [28] and the quality of life [8]. In the
present study, the insomnia scale correlated positively with the depression score (r =0.31,
p=0.01) in RA patients.

Wolfe et al. [38] reported that sleep disturbances are independently associated with pain

and depression in RA, though Nicassio and Wallston [39] reported that sleep disturbances are



associated with depression independently of pain, and that long-term pain is a predictor of
deteriorating sleep disorders.

The SENS showed an insignificant negative correlation with the insomnia scale (r=-
0.008, p=0.97) which didn’t accord with Sariyildiz et al. [8] who reported that a higher radiolog-
ical score correlated with a poor sleep quality. They explained their findings by the association
between radiological grading and lower QoL that might contribute sleep quality. However, the
Athens Insomnia Scale had also a negative insignificant correlation (r=0.022, p=0.92) with the
QoL.
In OA patients, there was a highly significant positive correlation of the Athens Insomnia Scale
with the Kellgren — Lawrence grading (r=0.675, p=0.001), while it showed a non-significant
negative correlation with the QoL (r=-43, p=0.06).

In RA patients, we didn’t find a correlation between morning stiffness duration and in-
somnia, although it was significant (r= 0.40, p= 0.07) among OA patients. Other investigators
reported that pain occurs at rest and stiffness of joints were considered to be factors linked to
sleep disturbances [37].

After application of linear regression analysis; predictors of insomnia among RA patients
were the activity status (p=0.003) and depression (p=0.01) which was similar to Sariyildiz et al.
[8]. Radwan & Borai [28] added that functional disability was among the predictors for a poor
sleep quality although Nicasso et al. [40] informed that depression but not disease activity

contributes to poor sleep.

Limitations of the current study included the small number of the patients, lack of follow
up to detect the effect of medications and the control of the disease on insomnia especially for

those who reached the target during therapy.

Conclusions:

Insomnia is a disease burden especially in RA patients being one of the leading causes of
depression and is greatly affected by the disease activity. In general the burden of insomnia is
much less in OA except in sever cases with markedly affected joints. Rheumatologists should be

aware of this disorder that could affect patients’ health, mood, and functional activity.



Thus, we recommend parallel management should be introduced when insomnia is
diagnosed in a group of patients with rheumatic disorders as it ensures increased therapeutic

effectiveness for both diseases

List of abbreviations:

ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; RF: Rheumatoid factor: Anti-
CCP: anti-cyclic citrullinated peptide; HAQ-DI: Health Assessment Questionnaire Disability
Index; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index; KOFUS:
Knee Osteoarthritis Flare-Ups Score; SF-36 QoL.: Short Form Quality of life scale .
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