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ABSTRACT 

Objective: This study aims to determine whether neuropathic pain (NP) presence affects 

sleep quality in patients with axial spondyloarthritis (AxSpA). 

Materials and Methods: Demographic data of the patients were documented. The patient's 

NP was evaluated with painDETECT questionnaire. Pittsburgh Sleep Quality Index 

(PSQI), Ankylosing Spondylitis Quality of Life (AsQoL), Ankylosing Spondylitis 

Disease Activity Score (ASDAS-CRP), and visual analog scale (VAS) were used to 

evaluate sleep quality, quality of life (QoL), pain severity and disease activity, 

respectively. 

Results: Among the 108 patients who participated in the researh, 51 were female and 57 

were male. NP was found in 41.7% of them. 65.7% Of all patients had a sleep disorder. 

AxSpA patients with NP had a statistically significant higher VAS-activity, VAS-night, 

and VAS-rest scores (p<0.001, p<0.001, p=0.002, respectively). They also had higher 

ASQoL scores and higher disease activity. (p=0.008, p=0.012, respectively). 

Although impaired sleep was detected in 71.1% of AxSpA patients with NP, it was 

present in 61.9% of AxSpA patients without NP, and we didn’t find a statistically 

significant difference (p=0.32). Total painDETECT scores were correlated with PSQI 

ASQoL, and VAS scores (p< 0.001). But there was no correlation with ASDAS-CRP 

scores (p=0.57). 

Conclusion: A large majority of AxSpA patients have a sleep problem, independent of 

the presence of NP. Not only targeting the inflammatory pain but also targeting NP and 

sleep disorder together in the follow-up of patients with AxSpA will improve QoL. 

Keywords: Axial Spondyloarthritis, Neuropathic Pain, Sleep Quality, Visual Analog 

Scale, Quality of Life 
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INTRODUCTION 

Axial spondyloarthritis (AxSpA) is one of the chronic rheumatic diseases. Inflammatory 

back pain is characteristic for AxSpA and usually has an insidious onset. At first, it is 

intermittent over time it turns into a permanent pain. Patients often feel pain in the lower 

back and buttocks (1,2). Also, some patients have reported persistent pain while in clinical 

remission. This condition suggests that pain in AxSpA includes neuropathic and 

nociceptive components in addition to inflammatory components (3–5).  

Neuropathic pain (NP) was explained as ‘’pain that arises as a direct consequence of a 

lesion or diseases affecting the somatosensory system” (6). It consists of abnormal 

sensations and unpleasant symptoms (throbbing, stinging or burning, shooting pain, 

allodynia or hyperalgesia, numbness) (6). In the general population, the prevalance of NP 

was found to be 6.9% to 10% (7). This rate is increased in chronic inflammatory rheumatic 

diseases, and NP was reported in 26.7% in spa patients (3). 

Sleep disorder was observed in AxSpA patients, at ratings varying between 35.4-50 (8,9). 

Stiffness and pain and in the axial spine impact sleep. Moreover, poor sleep and decreased 

QoL have frequently encountered problems in patients with NP (10,11). 

We sought to analyze the existence of NP in AxSpA patients and the association between 

NP and sleep quality, quality of life (QoL), and disease activity. According to our 

knowledge, the current study is the first to examine how NP presence affects sleep quality 

in AxSpA. 
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MATERIAL and METHODs 

Study Design and Participants: This cross-sectional study 

was established between May 2020 and November 2020. 

Patients with AxSpA who met the ASAS AxSpA criteria 

were enrolled in the research (12). The local ethics committee 

(NO: 2020/76) gave its approval to the study protocol. All 

patients who participated in this study gave written, informed 

consent in accordance with the principles of the Declaration 

of Helsinki. Patients under the age of 18 and above the age of 

65 were not allowed to participate in the trial. Other exclusion 

standards included past or present neurological, psychiatric or 

other chronic inflammatory diseases, acute post-acute 

infectious diseases, pregnancy or current breastfeeding, 

malignancy, and substance abuse. Patients who took part in 

the study underwent an interview and completed the 

questionnaires in the same session. Age, gender, body mass 

index (BMI), education level, smoking status, and treatments 

were among the demographic information. The patients' sleep 

quality, disease activity, pain severity and QoL at the 

outpatient admission were questioned. Two groups of patients 

were formed based on the existence of NP as detected by 

painDETECT. Accordingly, Group 1 (n = 45) was classified 

as those with NP (painDETECT score > 13), and Group 2 (n 

= 63) as without NP. The groups' quality of life, disease 

activity, sleep quality, and pain intensity were compared. 

Materials: PainDETECT: NP symptoms were assessed by 

the painDETECT questionnaire. It evaluates pain qualities, 

pain radiation, and course of pain. Score between 0 and 12 are 

thought to be unlikely NP, the score between 13 and 18 is 

considered as possible NP, and those between 19 and 38 to be 

likely NP (13). 

Pittsburgh Sleep Quality Index (PSQI): The index 

distinguishes “poor” sleep from “good” sleep. A “poor” 

sleeper is one with a total score of 5 or higher (14). 

Ankylosing Spondylitis Quality of Life (ASQoL):  It 

evaluates the effect of ankylosing spondylitis (AS) on patient-

reported health-related QoL. A high score indicates a 

decreased quality of life (15). 

Ankylosing Spondylitis Disease Activity Score (ASDAS): 

Both the subjective and objective components of disease 

activity are assessed by the ASDAS. It includes acute-phase 

reactants and patient-reported metrics (16).  

Visual Analog Scale (VAS): Patients rate their level of 

discomfort on a scale from 0 (no pain) to 10 (the most intense 

pain possible ) (17). 

Statistical Analysis: The Statistical Package for the Social 

Sciences, version 25.0, for Windows (SPSS Inc; Chicago, IL, 

USA) was used for statistical analysis. The data were reported 

as mean ± standard deviation for continuous variables, and for 

categorical variables, as number (n) and percentage (%). The 

normal distribution was analyzed using the Shapiro-Wilk and 

Kolmogorov-Smirnov tests, however the data were not 

normally distributed. For intergroup analysis, Mann-Whitney 

U tests were used. Comparing qualitative data was done using 

the chi-square test. According to the data distribution, 

Spearman correlation analysis was used to assess the 

correlation between the variables. Statistical significance was 

defined as p 0.05. 

RESULTS 

A total of 108 patients—51 female and 57 male—were 

evaluated. Table 1 displays the clinical data of individuals 

with AxSpA. In 41.7% of the patients, NP was found (23,1% 

had possible NP components, and 18.5% had likely NP 

components). 65.7% of the patients had a sleep issue. The 

VAS activity, VAS night, and VAS rest, scores were all 

statistically significantly higher in AxSpA patients with NP 

(p<0.001, p<0.001 and p=0.002, respectively). They also had 

higher ASQoL scores and higher disease activity. (p=0.008, 

p=0.012, respectively) 

Table 1. Patient characteristics 

  n (%) // median  

( min-max) / mean±sd 

Gender female 51 (47.2%) 

male 57 (52.8%) 

Age  40 (23-65) / 41.6±10 

BMI  26.3 (18-39) / 26.8±4.6 

Smoking status smoker 52 (48.1%) 

nonsmoker 56 (51.9%) 

Education primary 71 (65.7%) 

secondary 25 (23.1%) 

university 12 (11.1%) 

Disease duration  48 (4-384) / 74.10±72.7 

 <10years 81 (75%) 

>10years 27 (25%) 

B-DMARD none 5 (4.6%) 

adalimumab 39 (36.1%) 

etanercept 22 (20.4%) 

golimumab 14 (13%) 

sekukinumab 17 (15.7%) 

sertolizumab 11 (10.2%) 

ASDAScrp  3.1 (0.4-6.0) / 3.1±1.1 

 <2.1 37 (34.3%) 

>2.1 88 (81.5%) 

PainDETECT  11 (0-35) / 11.4±7.8 

Neuropathic pain  None  (<13) 63 (58.3%) 

Likely (13-18) 25 (23.1%) 

Probable ( >18) 20 (18.5%) 

PSQI  6 (0-20) / 7.1±4.3 

Sleep disorder  Present( 

PSQI≥5 
71 (65.7%) 

Not present 

PSQI<5 
37 (34.3%) 

VASr  6 (0-10) / 5.5±2.7 

VASa  5 (0-10) / 5.3±2.8 

VASn  5 (0-10) / 5.5±2.8 
BMI: body mass index; B-DMARD: biological disease-modifying 

antirheumatic drugs; ASDAS-crp: Ankylosing Spondylitis Disease Activity 

Score-crp; PSQI: the Pittsburgh Sleep Quality Index; VAS: visual analog 
scale (r:rest, a: activity, n: night) 

The comparison of AxSpA patients according to NP presence 

is shown in Table 2. Although impaired sleep was detected in 

71.1% of AxSpA+ NP patients, it was present in 61.9% of 

AxSpA patients without NP, which wasn’t statistically 

significant (p=0.32). Total painDETECT scores correlated 

moderately with ASQoL scores (r = 0.360, p< 0.001), VAS 

rest scores (r = 0.313,  p<0.001), VAS activity  (r = 0.437,  p 

< 0.001), VAS night  scores (r = 0.355, p<0.001) and PSQI 

scores (r=0.283, p<0.001). There was no correlation between 

painDETECT scores and ASDAS-CRP scores (r=0.183, 

p=0.57) (Table 3). 
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Table 2: Comparison of groups according to neuropathic pain presence. (a) median (minimum–maximum), (b) number 

(percentage) 

 
NP (+) 

45 (41.7%) 

NP (-) 

63 (58.3%) 

p 

Age(a)  42.0 (23-65) 40.0 (26-58) 0.345 

Gender  
Male(b) 25 (55.6%) 32 (50.8%) 0.625 

Female(b) 20 (44.4%)  31 (49.2%) 0.625 

BMI (a) 26.6 (19-39) 26.2 (18-39) 0.876 

Disease duration(a) 60 (6-360) 42 (4-384) 0.171 

 

<10years(b) 32 (77.8%) 49 (71.1%) 0.430 

>10years(b) 13 (22.2%) 14 (28.9%) 0.430 

Smoking 
Present(b) 22 (48.9%) 30 (47.6%) 0.896 

Not presentb) 23 (51.1%) 33 (52.4%) 0.896 

ASDAScrp(a) 3.2 (1.3-6.0) 2.8 (0.4-5.0) 0.012 

ASQOL(a) 7.0 (0-12) 5.0 (0-12) 0.008 

VASr(a) 7.0 (0-10) 5.0 (0-10) 0.002 

VASa(a) 8.0 (0-10) 4.0 (0-10) <0.001 

VASn(a) 8.0 (0-10) 6.0 (0-10) <0.001 

PSQI (a) 7.0 (0-20) 6.0 (0-19) 0.177 

Sleep 

disorder  

Present(b)  PSQI≥5 32 (71.1%) 39 (61.9%) 0.320 

Not present(b) PSQI<5 13 (28.9%) 24 (38.1%)  

NP: neuropathic pain; BMI: body mass index; ASDAS-crp: Ankylosing Spondylitis Disease Activity Score-crp; ASQoL: Ankylosing Spondylitis Quality 

of Life; VAS: visual analog scale (r:rest, a: activity, n: night) PSQI: the Pittsburgh Sleep Quality Index 

 

Table 3: Correlation between outcome parameters 

  ASQOL ASDAS crp PSQI PAINDETECT 

yaş rho 0,068 -0,036 ,222* 0,012 

 p 0,486 0,709 0,021 0,901 

BMI rho -0,077 -0,040 0,017 -0,002 

 p 0,425 0,678 0,861 0,982 

disease duration rho 0,037 0,105 0,096 0,057 

 p 0,701 0,278 0,320 0,555 

ASQOL rho 1,000 ,381** ,483** ,360** 

 p  0,000 0,000 0,000 

ASDAScrp rho ,381** 1,000 0,120 0,183 

 p 0,000  0,216 0,057 

PSQI rho ,483** 0,120 1,000 ,283** 

 p 0,000 0,216  0,003 

PinDETECT rho ,360** 0,183 ,283** 1,000 

 p 0,000 0,057 0,003  

VASr rho ,404** ,642** 0,156 ,313** 

 p 0,000 0,000 0,108 0,001 

VASa rho ,447** ,595** ,275** ,437** 

 p 0,000 0,000 0,004 0,000 

VASn rho ,413** ,562** ,302** ,355** 

 p 0,000 0,000 0,001 0,000 

BMI: body mass index; ASDAS-crp: Ankylosing Spondylitis Disease Activity Score-crp; ASQoL: Ankylosing Spondylitis Quality of Life; VAS: visual 

analog scale (r:rest, a: activity, n: night) PSQI: the Pittsburgh Sleep Quality Index; 
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DISCUSSION 

Chronic inflammatory back pain with nociceptive and 

neuropathic components is characteristic for AxSpA. We 

evaluated AxSpA patients with and without NP according to 

the PainDETECT scale regarding disease duration, pain 

intensity, QoL, and sleep disorder. In 108 AxSpA patients, 

41.7% had NP, which was associated with significantly worse 

pain, more active disease, and poor QoL than those without 

NP. However PSQI scores, did not differ between the NP and 

non-NP groups. 

Wu et al was the first who demonstrated NP in patients with 

AS using neuroimaging studies in addition to the 

painDETECT score (4). In previous studies that used 

painDETECT scores, NP rates were found to be 25%-37.9% 

in AxSpA patients (18–20). Compared to these results, our 

study showed a higher NP rate of 41.7%. We found that 

among AxSpA patients 23.1% had possible, 18.5% had likely 

NP components. Similar to our results Rifberg et al. found 

21% of SpA patients had possible NP, and 24% had likely NP 

(21). 

In inflammatory rheumatic disorders such as rheumatoid 

arthritis, ankylosing spondylitis (AS), osteoarthritis and 

others, it has been demonstrated that NP's existence is related 

to poor QoL (22). In addition to low QoL, patients with 

AxSpA who had NP also had high disease activity and high 

VAS scores (18,19,21). It was found that as PainDETECT 

scores increased, VAS scores also increased. VAS scores of 

patients with NP were twice as severe as patients without NP 

(23). And also higher BASDAI scores were obtained in 

patients with NP (20,21). In our study, pain intensity and 

disease activity were increased, and QoL was significantly 

impaired with NP presence. 

Sleep disturbance has been reported in a range of 58-90% in 

AxSpA patients (24,25). We found 65.7% of the AxSpA 

patients had a sleep disorder. Poor sleep was associated with 

depression, anxiety, active disease, higher pain levels, and 

nocturnal pain within AxSpA patients (9,26–28). Pain impairs 

sleep quality independently of the others (8). There is a 

bidirectional association between pain and poor sleep (30). 

Chronic pain is thought to impair sleep quality while poor 

sleep quality worsens the pain (29). Poor sleepers have been 

shown to have more back pain during the night (26). We also 

found that poor sleep correlated with nocturnal pain and 

activity pain but no correlation with disease activity. Pain 

caused by inflammation and sleep disturbance in AS are 

related to each other, affecting the patient's functional status, 

disease activity and QoL (30). 

Sleep disorders and decreased QoL have frequently 

encountered problems in patients with NP (7). NP alone 

causes poor sleep, and either NP or poor sleep significantly 

reduces the patient's QoL (31). In a study among the patients 

with NP 80% of them had poor sleep quality, while the rate 

was found to be 37% in healthy controls (10). In our study, 

71.1% of AxSpA patients with NP had a poor sleep, while 

61.9% of AxSpA without NP had a poor sleep. Despite the 

NP group having higher PSQI values, there was no 

statistically significant difference between the groups. 

Previous studies found poor sleep quality and high disease 

activity to be positively correlated. (8,26,32). In contrast to 

these findings we found that poor sleep was not associated 

with disease activity. Sleep disturbance, mood, and 

generalized pain all had independent negative effects on QoL 

of patients with AxSpA in addition to high disease activity 

(33). Additionally, we observed that poor QoL was associated 

with worse sleep, severe pain, and high disease activity. 

Study Limitations: 

The current study has several limitations. First, other possible 

relationships between NP and sleep quality or QoL could not 

be established because of the cross-sectional design. Second, 

our results were based on patients' self-reported data. Also we 

could assess anxiety/depression with a disease specific 

questionnaire since these impact QoL and sleep quality 

negatively. 

CONCLUSION 

AxSpA Patients with NP had considerably worse QoL, more 

active disease, and more severe pain than those without NP. 

And also, a large majority of AxSpA patients have a sleep 

problem, independent of the presence of NP. Sleep 

disturbance and the presence of NP independently impair 

QoL. 

In cases where the pain cannot be controlled despite the 

suppression of inflammation in patients with AxSpA, the 

presence of a neuropathic component should also be 

considered. Not only targeting the inflammatory pain but also 

targeting NP and sleep disorder together in the follow-up of 

patients with AxSpA will lead to an improvement in QoL. 
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