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SUMMARY 

Introduction: Sleep disturbance is prevalent in rheumatic diseases. However, some studies have reported 
cognitive impairment in rheumatic diseases, and the cognitive impairment associated factors in Ankylosing 
Spondylitis (AS) patients have not been studied yet. We aimed to explore the prevalence of sleep disturbance and 
investigate the association between sleep quality, cognitive functions, and disease-specific parameters in AS 
patients. 

Material and Methods: Seventy AS participants enrolled in the study. Participants were divided into two groups 
by using the Pittsburgh sleep quality index (PSQI) as good and poor quality sleepers. Pain severity was assessed 
with visual analogue scale, disease activity with Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), 
mobility with Bath Ankylosing Spondylitis Metrology Index (BASMI), and functionality with Bath Ankylosing 
Spondylitis Functional Index (BASFI). Beck Depression Inventory (BDI) and Beck Anxiety Inventory (BAI) were 
used for assessing depressive symptoms and anxiety severity. Montreal Cognitive Assessment Test was used to 
assess cognitive functions. Correlation analysis was performed between sleep quality, cognitive functions, and 
clinical parameters. 

Results: Morning stiffness duration, C-reactive protein (CRP) level were higher, disease activity, mobility, and 
functionality index were worse in poor sleepers. All of the participants with poor sleep quality had cognitive 
impairment. Cognitive function was significantly correlated with education, morning stiffness duration, CRP, VAS, 
BASDAI, BASFI, BASMI, PSQI, BAI, and BDI. 

Conclusion: Cognitive impairment is frequent in AS patients with sleep disturbance. There are significant 
correlations between sleep quality, clinical parameters, and cognitive functions. The relationship between cognitive 
functions and disease activity changes in the AS patient population needs to be evaluated in prospective studies. 

 
ÖZ 

Giriş: Romatizmal hastalıklarda uyku bozuklukları sıktır. Bazı çalışmalarda romatizmal hastalıklarda kognitif 
bozulma bildirilmiş olmasına rağmen Ankilozan Spondilit (AS) hastalarında kognitif bozulma ile ilişkili faktörler 
henüz çalışılmamıştır. Bu araştırmada, AS hastalarında uyku bozukluğu prevalansını ve uyku kalitesi, kognitif 
fonksiyonlar ve hastalığa özgü parametreler arasındaki ilişkiyi değerlendirmeyi amaçladık. 
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Gereç ve Yöntem: Araştırmaya yetmiş AS katılımcı dahil edildi. Katılımcılar Pittsburgh Uyku Kalite İndeksine 
(PUKİ) göre iyi ve kötü uyku kalitesi olanlar şeklinde ikiye ayrıldı. Ağrı şiddeti görsel analog skala (VAS) ile; 
hastalık aktivitesi Bath Ankilozan Spondilit Hastalık Aktivite İndeksi (BASDAI) ile; mobilte, Bath Ankilozan 
Spondilit Metroloji İndeksi (BASMI) ile; fonksiyonellik Bath Ankilozan Spondilit Fonksiyonel İndeksi (BASFI) ile 
değerlendirildi. Depresif semptom şiddeti ve anksiyete düzeyi ise Beck Depresyon (BDÖ) ve Beck Anksiyete 
Ölçeği (BAÖ) ile değerlendirildi. Kognitif fonksiyonları değerlendirmek için Montreal Bilişsel Değerlendirme Ölçeği 
kullanıldı. Uyku kalitesi, kognitif fonksiyonlar ve klinik parametreler arasında korelasyon analizi gerçekleştirildi. 

Bulgular: Kötü uyku kalitesi olanlarda sabah tutukluğu süresi, C-reaktif protein (CRP) düzeyi daha yüksek, 
hastalık aktivitesi, mobilite ve fonksiyonellik indeksi daha kötüydü. Uyku kalitesi kötü olanların tamamında kognitif 
yetersizlik vardı. Kognitif fonksiyonlar, eğitim, sabah tutukluğu süresi, CRP, VAS, BASDAI, BASFI, BASMI, PUKİ, 
BAÖ, BDÖ ile anlamlı ilişkiliydi. 

Sonuç: Uyku bozukluğu olan AS hastalarında kognitif bozukluk sık görülür. Uyku kalitesi, klinik parametreler ve 
kognitif fonksiyonlar arasında anlamlı ilişki vardır. AS hasta popülasyonunda, hastalık aktivitesi değişiklikleri ile 
kognitif fonksiyonlar arasındaki ilişkinin prospektif araştırmalarla değerlendirilmesi gerekmektedir. 
 
 

 

INTRODUCTION 

Ankylosing spondylitis (AS) is one of the 
progressive rheumatological diseases that is 
manifested with inflammatory back pain, functional 
impairment, and a decrease in quality of life. The 
prevalence of sleep problems can reach up to 
80% in rheumatological diseases, due to the 
nature of inflammatory pain and reduced mobility 
overnight (1-4). Among AS treatment choices, 
sleep quality has become one of the outcome 
measurement parameters of both exercise and 
pharmacological treatments (5,6). 

Sleep quality has been associated with 
neuropsychiatric conditions and its relationship 
with cognitive functions and disease-related 
clinical parameters in inflammatory rheumatological 
diseases are limited (7,8). The relationship 
between sleep quality, disease activity, and 
cognitive functions in inflammatory rheumatic 
diseases is scarce. Although there is an 
increasing number of studies that reported the 
burden of cognitive impairment in rheumatic 
diseases, the cognitive impairment in AS patients 
are contradictory (9,10). Neurodegenerative 
effects of systemic inflammation on the central 
nerve system, medications, cardiovascular risk, 
and chronic pain are indicated among the causes 
of cognitive impairment in chronic inflammatory 
rheumatic diseases (11-14). Investigating 
cognitive impairment in these patients by 
documenting the disease-related factors affecting 
cognitive functions would have provided more 
than an estimation of the causes. 

 The purpose of this study was to explore the 
prevalence of sleep disturbance and cognitive 

impairment in a cohort of individuals with AS and 
to identify the specific factors that are associated 
with cognitive impairment. The sleep quality was 
not included in the studies investigating cognitive 
dysfunction and dementia risk in chronic 
inflammatory rheumatic diseases (9-11). 
Although there have been studies evaluating the 
relationship between sleep disturbance and 
disease activity; cognitive functions in rheumatic 
diseases; no study has assessed the association 
between sleep disturbance and cognitive 
functions in AS population yet (15-17).  

In this study, we hypothesized that cognitive 
impairment is frequent in AS patients with sleep 
disturbance and is related to disease-specific 
clinical parameters.  

MATERIALS AND METHODS 

We carried out a cross-sectional, single-center 
study composed of consecutive patients with AS 
who were under regular clinical follow-up in the 
Physical Medicine and Rehabilitation Department. 
The study was approved by the University of 
Health Sciences Bozyaka Training and Research 
Hospital Ethics Committee (Date: 03.05.2017 
Decision No:5) The study was conducted 
according to the Declaration of Helsinki. Each 
patient gave written informed consent before 
enrollment. Seventy patients with AS diagnosis 
according to Modified New York or ASAS 
Spondyloarthritis Classification Criteria were used 
in the study.  

The patients aged 18 or older who had been 
diagnosed with AS were considered eligible for 
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the study. Patients with severe systemic 
infections, psychiatric disease, obstructive sleep 
apnea syndrome, illiterate, mental retardation, 
and dementia were excluded from the study.  

Demographic data, clinical characteristics, 
treatment modalities, morning stiffness duration 
time (min), pain intensity (visual analogue scale 
0-10 cm (VAS)], disease activity [(Bath Ankylosing 
Spondylitis Disease Activity Index (BASDAI)], 
functional impairment level [(Bath Ankylosing 
Spondylitis Functional Index (BASFI)], axial 
mobility [Bath Ankylosing Spondylitis Metrology 
Index (BASMI)], Erythrocyte sedimentation rate 
(ESR), serum C-reactive protein (CRP) level, 
Pittsburgh sleep index score (PSQI), Montreal 
Cognitive Assessment score (MoCA), Beck 
Depression Scale (BDI), Beck Anxiety Scale 
(BAI) scores were recorded. 

Bath Ankylosing Spondylitis Functionality 
Index (BASFI) 

BASFI was used to determine daily functional 
status. It includes 10 questions; 8 for measuring 
activities related to daily life (bending, reaching, 
changing position, standing, turning, and climbing 
steps) and 2 for coping ability for everyday life. It 
was measured on a scale of 0 (easy) to 10 
(impossible), and higher scores indicate worse 
function (18). The validity and reliability of the 
Turkish version have been previously 
demonstrated (19). 

Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI) 

Disease activity was assessed by BASDAI, which 
consists of six questions related to 5 main 
symptoms in the last week (weakness/fatigue, 
spinal pain intensity, joint pain intensity/swelling, 
localized sensitive body areas sensitive to touch, 
morning stiffness). The questions were answered 
on a VAS, between labels ‘none’ and ‘very 
severe’ for the first five items and ‘0 hour’ and ‘2 
or more hours for the duration of morning 
stiffness. The mean score of the two items for 
morning stiffness is considered one variable. The 
final score is then divided by 5 to give the final 
BASDAI score (20). The validity and reliability of 
the Turkish version have been demonstrated 
(21).  

Bath Ankylosing Spondylitis Disease 
Metrology Index (BASMI) 

Axial skeletal mobility was assessed by BASMI, 
which consists of the cervical rotation angle, 
tragus wall distance, lumbar flexion (Modified 
Schober test), lumbar lateral flexion, and 
measurement of intermalleolar space. Each 
measure was scored between 0-2 (with a total 
score of 0-10). Higher scores indicate greater 
impaired mobility (22).  

Pittsburgh sleep quality index (PSQI) 

Sleep quality during the last month was assessed 
by the Pittsburgh Sleep Quality Index (PSQI). 
PSQI is a self-reported assessment questionnaire 
that consists of 19 items including seven 
components of sleep quality: subjective sleep 
quality, sleep latency, sleep duration, habitual 
sleep efficiency, sleep disturbances, use of 
sleeping medication, and daytime dysfunction. 
Each question is scored between 0-3 with a total 
score of 0-21. The PSQI global score 
distinguishes ‘good sleepers’ (PSQI total score 
≤5) from ‘poor sleepers’ (PSQI>5). In this study, 
we used the threshold values mentioned above 
to categorize good and bad sleepers (23).  The 
validity and reliability of the Turkish version have 
been demonstrated (24).  

Beck Depression Inventory (BDI) 

Beck Depression Inventory (BDI), a 21-item self-
administered measure, was used to rate 
depressive symptomatology. Each item was 
scored between 0 and 3 points. A higher BDI 
score indicates that depressive symptom severity 
is higher (25). The validity and reliability of the 
Turkish version have been demonstrated (26).  

Beck Anxiety Inventory (BAI) 

Beck Anxiety Inventory (BAI), a 21-item self-
administered measure, was used to assess the 
anxiety of the patients. Each item was scored 
between 0 and 3 points. A higher BAI score 
indicates more severe anxiety (27). The validity 
and reliability of the Turkish version have been 
demonstrated (28). 

Montreal Cognitive Assessment Test (MoCA) 

The MoCA scale has been used to distinguish 
healthy individuals from individuals with mild 
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cognitive impairment assesses attention and 
concentration, executive functions, memory, 
language, visual-spatial skills, abstract thinking, 
computing, and orientation. The total score is 
calculated out of 30 points. A score of 25 and 
below is considered to be cognitive dysfunction 
(29). The validity and reliability of the Turkish 
version have been demonstrated (30).  

Serum C-reactive protein (CRP) was measured 
by the immunoturbidimetric method (mg/dL) and 
erythrocyte sedimentation rate (ESR) was 
measured through the Westergren method 
(mm/h). 

Statistical Analysis 

The statistical analysis of data was performed by 
using SPSS version 20.0 for the Windows 
package program (SPSS Inc., Chicago, IL, USA). 

The Kolmogorov–Smirnov test was used to 
determine whether data were within the ranges of 
normal distribution. Comparisons of numerical 
variables between sleep quality groups were 
evaluated by t-test or Mann Whitney U test 
accordingly. The difference in categorical 
variables between groups was investigated using 
the chi-square test. The associations of PSQI 
and MoCA, with the variables age, gender, 
education level, study, duration of diagnosis, 
laboratory parameters, BDI, BASMI, and 
BASDAI, were analyzed using the Spearman 
correlation test. Statistical significance was based 
on a value of p<0.05 

RESULTS 

Seventy AS patients (18 female, 52 male) enrolled 
in the study. The age of participants was between 
27 and 65 years (min-max). The frequency of the 
patients with poor sleep quality was 44.25%. The 
mean disease duration was 10.9 ±8.2 years 
(minimum 0.1; maximum 36 years).  

Comparison of demographic characteristics, 
and clinical parameters with sleep quality 

There was no significant difference between 
good sleepers and poor sleepers regarding 
socio-demographic features, disease duration, 
medication, ESR level. The poor sleepers had 
higher serum CRP level, longer morning stiffness 

duration, and higher BASDAI, BASMI, BASFI, 
VAS, BDI, BAI than the good sleepers (p=0.016, 
p<0.001, p<0.001, p=0.012, p<0.001, p<0.001, 
p<0.001, p<0.001, respectively). The number of 
smokers was significantly higher in the poor 
sleepers group than in good sleepers (p=0.04). 
The MoCA score was significantly lower in the 
poor sleepers group than in good sleepers 
(p<0.001). The demographic and clinical 
characteristics of the patients are detailed in 
Table 1. 

All of the participants in the poor sleepers group 
were cognitively impaired (Table 2). 

Correlation analysis between sleep quality, 
clinical parameters, and cognitive functions 

The correlation analysis results between sleep 
quality, MoCA, and clinical characteristics are 
detailed in Table 3. 

According to Spearman correlation analysis, 
neither sleep quality, nor cognitive function was 
correlated with age, gender, disease duration, 
and ESR).   

Poor sleep quality was significantly positively 
correlated with serum CRP (p=0.017, r=0.283) 
and clinical parameters (pain intensity, BASDAI, 
BASFI, BASMI scores), (p<0.001, r= 0.812; 
p<0.001, r=0.824; p<0.001, r=0.617; p=0.003, 
r=0.354, respectively). Poor sleep quality was 
found to be significantly positively correlated with 
depressive symptom and anxiety severity 
(p<0.001, r= 0.690; p<0.001, r=0.741, respectively). 

A significant positive correlation was found 
between MoCA score and employment 
(p=0.027). There were significant negative 
correlation between MoCA score and morning 
stiffness duration, serum CRP level, pain 
intensity, BASDAI, BASMI, BASFI, depressive 
symptom and anxiety severity (p<0.001, r=-
0.441; p<0.001,r=-0.307; p<0.001, r=-0.706; 
p<0.001, r=-0.725, p<0.001, r=-0.297; p<0.001, 
r=-0.547; p<0.001, r=-0.633; p<0.001, r=-0.605, 
respectively). MoCA score was found to be 
significantly negatively correlated with PSQI 
score (p<0.001, r=-0.846). When BDI and BAI 
were controlled with partial correlation analysis 
PSQI score was still in correlation with MoCA 
score (p < 0.001, r= -0,622**).   



Cilt 26, Sayı 4, Ekim-Kasım-Aralık; 2022     429 

  
 
 
 

Table 1. Demographic, clinical parameters, and intergroup comparison of patients with normal and poor sleep quality. 

 Participants (n=70) Poorsleepers (n=31) Goodsleepers (n=39) p 
Age, year (mean±SD) 43.3±9.8 41 ± 9.3 44.9 ± 10, 0.956¶ 
Gender, Female (n, %) 18 (25.71%) 8 (25.8%) 10 (25.6) 0.60† 
BMI, kg/m2 (mean±SD) 26.5 ±4.3 26.4 ± 5 26.7 ±3.2 0.630¶ 
Smoking status 34 (48.57%) 19 (61.2%) 15 (38.4%) 0.04*† 

Education (year) (mean±SD) 9,3 ± 4,6 8.7 ± 3.7 9.7 ± 5.2 0.821¶ 
Employement (n,%) 31 (44.28%) 21 (67.7%) 30 (76.9) 0.27† 
Disease duration,  year (mean±SD) 10.9 ±8.2 10.5 ± 9.2 11.2 ± 7.5 0.308¶ 
Morning stiffness, min (mean±SD) 30.5 ±43.5 53 ± 55.1 12.3 ± 16.5 < 0.001¶* 

NSAID 54 (77.14%) 26 (83.9%) 28 (71.8) 0.18† 
DMARDs 9(12.85%) 4 (12.9) 5 (12.8) 0.63† 
Anti TNFα 47 (67.14) 19 (61.2%) 28 (71.8) 0.25† 
CRP (mg/L) (mean±SD) 10.7 ±17.8 14 ± 21.2 7.9 ± 14, 0.016¶* 

ESR (mm/saat) (mean±SD)) 24.1 ± 20 25 ± 21.8 23 ± 18.7 1.000¶ 
VAS (mean±SD) 3.7±2.7 6.1±1.9 1.8±1.4 <0.001¶* 

BASDAI (mean±SD) 3.3 ±2.3 5.2 ± 1.7 1.8 ± 1.3 < 0.001¶* 

BASFI  (mean±SD) 3.1 ±2.4 4.6 ± 2, 1.9 ± 1.9 < 0.001¶* 

BASMI (mean±SD) 2.4 ±2.1 3.3 ± 2.5 1.6 ± 1.4 0.012¶* 

BDI (mean±SD) 12.7 ±9.2 19.4 ± 8.1 7.4 ± 6.3 < 0.001¶* 

BAI  (mean±SD) 13.7 ± 11 22.3 ± 10.1 6.8 ± 5.5 < 0.001* 

MoCA  22.2 ±3.2 19.5 ± 1.5 24.4 ± 2.3 < 0.001¶* 

 

Numeric variables are presented as mean (±SD), categorical variables are presented as n (%). 

 †: Chi-square test 
¶: Mann-Whitney U test 

Abbreviations: SD: Standart deviation; BMI: Body Mass Index; CRP: c-reactive protein; ESR: Erythrocyte sedimentation rate; 
VAS: Visual analog scale; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis 
Functional Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; BDI: Beck Depression Inventory; BAI: Beck Anxiety 
Inventory; MoCA: Montreal Cognitive Assessment Test; DMARD: Disease-Modifying Anti-RheumaticDrugs; Anti-TNF: Anti-
Tumor necrosis factor medication 
 

Table 2. The frequency of cognitive dysfunction in Ankylosing Spondylitis patients with poor and good sleepers. 

  MOCA≤ 25 MOCA > 25 
Poor sleepers n = 31 (100%) n = 0 PSQI 
Good sleepers n = 23 (58.97%) n = 16 (41.02%) 

Abbreviations: PSQI: Pittsburgh Sleep Quality Index; MOCA: Montreal CognitiveAssessment Test 
 
Table 3. Relationship of sleep quality, clinical parameters, and cognitive functions with sociodemographic and clinical 

parameters in patients with ankylosing spondylitis. 

 PSQI       MOCA 
 r p r p 
Age - 0.121 0.319 0.066 0.586 
Gender - 0.987 ‡ - 0.209 § 
Education - 0.076 0.534 0.348** 0.003 
Employment - 0.391‡ - 0.027§ 
Disease duration - 0.099 0.413 0.136 0.261 
Morning stiffness 0.674** <0.001 -0.441** <0.001 
CRP 0.283* 0.017 - 0.307** 0.010 
ESH 0.148 0.223 - 0.177 0.144 
VAS 0.812** <0.001 -0.706** <0.001 
BASDAI 0.824** < 0.001 - 0.725** <0.001 
BASMI 0.354** 0.003 -0.297* 0.012 
BASFI 0.617 <0.001 -0.547** <0.001 
BDI 0.690** < 0.001 - 0.633** < 0.001 
BAI 0.741** < 0.001 - 0.605** < 0.001 
PSQI - - -0.846** -<0.001 
MoCA -0.846** <0.001 - - 

Abbreviations: BMI: Body Mass Index; CRP: c-reactive protein; ESR: Erythrocyte sedimentation rate; VAS: Visual analog scale; 
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis Functional Index; BASMI: 
Bath Ankylosing Spondylitis Metrology Index; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; PSQI: Pittsburgh 
Sleep Quality Index; MoCA: Montreal Cognitive Assessment Test 
§: Fisher exact test;‡: Chi-square test 
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DISCUSSION 

In this study, nearly half of the patients with AS 
had poor sleep quality. All of the patients with 
poor sleep quality were with cognitive impairment 
however the frequency of normal and impaired 
cognitive functions in those with good sleep 
quality were close to each other. The study 
results indicated that sleep quality and cognitive 
functions were associated with disease activity, 
mobility, functionality, serum CRP level, and 
psychiatric symptom severity.  

Sleep disturbance is a prevalent problem in AS 
patients. According to our data, the prevalence of 
sleep quality disorders in AS patients, which we 
found to be 44.28% that is ranged from 35.4% to 
67.6% in different studies (1,15–17,31). 

The study results indicated that neither sleep 
quality, nor cognitive functions were associated 
with, age and disease duration. The results were 
similar to previous studies that had reported that 
age and disease duration were similar among 
good and poor sleepers (31,32). We didn’t find an 
association between age and gender either for 
sleep quality or cognitive functions. The studies 
reported conflicting results about the association 
between sleep disturbance and gender (1,31,32). 
It is acceptable that the results of studies 
examining the general population may differ from 
the results of data in specific diseases. It supports 
that disease-specific parameters may override 
the predictable parameters that generally 
determine sleep quality and cognitive functions.  

 Depression and anxiety are known to be 
associated with sleep disturbances (15,31,32). 
Sleep characteristics may contribute to cognitive 
decline (33). In the relevant study, we used the 
severity of depressive symptoms and anxiety, 
however, their relationship with sleep quality and 
cognitive functions is predictable, we purposed to 
examine the relationship between sleep quality 
and cognitive functions even when we 
suppressed depression and anxiety and found a 
significant correlation between sleep quality and 
cognitive function even when psychiatric 
symptom severity were suppressed. 

The high disease activity in poor sleepers and the 
strong relationship between sleep quality and 
disease activity may point out that the impaired 

sleep quality is an indicator of high disease 
activity or inadequate treatment in AS patients. 
Consistent with previous reports, we also found 
that the poor sleepers group had higher pain 
intensity and disease activity scores, prolonged 
morning stiffness, worse functionality, and axial 
mobility scores than good sleepers (1,15–17,32).  

Poor sleep quality is associated with high serum 
CRP levels, but not ESR. Serum CRP level and 
sleep quality are related and may negatively 
affect sleep quality indirectly due to its relationship 
with the pain threshold (31,34). The studies that 
had investigated sleep quality and inflammation 
markers in patients with AS reported conflicting 
results (1,15,16,31,32,35). The conflicting results 
among studies may be related to the controversial 
validity of these markers in determining disease 
activity in AS (35,36).  

Recent studies had focused on the cognitive 
functions in inflammatory rheumatic diseases 
have suggested the definition of 'rheumatic 
dementia’ in inflammatory rheumatic diseases. 
Before the diagnosis of ‘rheumatic dementia’, it is 
important to investigate the relationship between 
disease-specific parameters and cognitive 
functions, clearly (11). It has been suggested that 
inflammatory mediators increase the permeability 
of the blood-brain barrier and cause central 
nervous system inflammation and vascular 
dementia (37). Systemic Lupus Erythematosus, 
RA, AS, and psoriatic arthritis (PsA) are diseases 
for which there are little data on cognitive 
impairment. Cognitive impairment was found to 
be prevalent in patients with PsA 

 (11). A previous study including RA patients 
reported that there was no significant difference 
between good and poor sleepers in terms of 
cognitive functions, but also a significant 
correlation between sleep quality and cognitive 
functions (38). Cognitive impairment was found to 
be frequent in RA patient cohort. Nevertheless, 
AS patients did not significantly increase the risk 
of dementia, but the study included National 
Health Insurance International Classification of 
Diseases records of dementia (10). It would be 
better, to investigate dementia in AS patients in a 
longitudinal cohort study. Our results showed that 
patients with higher disease activity were of 
greater alteration in sleep quality and worse 
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cognitive functions. Screening patients with 
sensitive tests such as MoCA is a means to 
identify the patients who may require more 
specific neuropsychological testing for the 
diagnosis of dementia.  

Sleep duration, fragmentation, and sleep-
disordered breathing are important factors for the 
development of cognitive impairment. People 
with sleep disturbance are at risk of cognitive 
decline (39). Prospective studies are required in 
patients with sleep disturbance and cognitive 
functions. All the patients with poor sleepers are 
classified as impaired cognitive functions 
considering that there is a strong relationship 
between sleep quality and cognitive functions 
and that the improvement in sleep quality may 
alleviate cognitive functions. When sleep quality 
and cognitive dysfunction are evaluated together, 
it is seen that cognitive impairment is evident in 
patients with high pain severity and disease 
activity level. Markers such as functional 
limitation and mobility are strongly associated 
with cognitive impairment. Demographic factors, 
habits (smoking), and disease-specific 
characteristics may influence sleep quality in AS 
patients, and exposure to cognitive decline 
should not be ignored in these patients. Due to 
the cross-sectional nature of our study, we 
cannot comment on the effect of changes in 
disease activity on sleep quality and cognitive 
functions during follow-up. However, in our 
opinion, the obtained findings may lead to the 
importance of a holistic approach beyond 
disease-specific parameters and to further follow-
up studies. 

The main limitation of this study is the cross-
sectional design and assessment of sleep quality 

by subjective measurement parameters. 
Prospectively designed studies are required to 
prove the relationship between functional and 
cognitive change over time. The study didn't 
include a healthy control group, as the main aim 
of the study was to compare the effect of the 
parameters on cognitive functions among AS 
patients with and without sleep disturbances. 
Although MoCA is a sensitive test to detect mild 
cognitive impairment, more extensive 
neuropsychiatric batteries could be used. 
Participants were obtained from AS patients who 
were followed up in the same tertiary health 
center. Neurologic history, cognitive assessment 
tests, and disease-specific parameters were 
evaluated by the same examiner. It proves that 
before evaluating cognitive impairment in chronic 
rheumatic diseases, sleep quality, as well as 
disease-related parameters associated with 
cognitive impairment, must be included in the 
variables.  

CONCLUSION 

Our study provides evidence that cognitive 
impairment is more prevalent in patients with 
sleep disturbance in AS patients than the good 
sleepers. Both sleep quality and cognitive 
functions are associated with pain intensity, 
inflammation, functionality, mobility, and disease 
activity. To explain the impact on cognitive 
functions such as chronic systemic inflammation 
and pain in systemic rheumatic diseases, 
parameters belonging to or not belonging to the 
disease should be evaluated together. Sleep 
quality and disease-specific activity parameters 
are important parameters associated with 
cognitive functions in AS patients.   
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