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ABSTRACT

Background. Pain is a prominent manifestation in chronic immune-inflammatory rheumatic disorders, encompassing
both nociceptive and non-nociceptive elements, the latter potentially resulting from central sensitization. The connection
between inadequate sleep quality and the onset of central sensitization in individuals with chronic rheumatic diseases
has been documented.

Objectives. This study aimed to analyze the characteristics of pain, sleep quality, and their correlation with pain intensity
and disease activity in adults with rheumatoid arthritis and ankylosing spondylitis.

Methods. A prospective observational study was conducted, involving patients with RA, AS, and osteoarthritis. We
evaluated pain intensity, pain characteristics, and sleep quality.

Results. The study group included 152 patients. RA was primarily characterized by nociceptive pain, but AS exhibited a
higher prevalence of neuropathic pain. Significant associations were found between PD-Q scores and disease activity in
patients with RA, but no such correlations were identified in patients with AS. Individuals with AS showed a significant
inverse correlation between PD-Q scores and pain intensity. The PSQI scores did not show any notable variations among
the three groupings. The quality of sleep was found to be connected with disease activity in RA but not in AS. A substantial
and noteworthy correlation was found between the overall PSQIl score and the scores obtained from the PD-Q in both
subgroups of RA and AS.

Conclusion. Notable connections can be found between disease activity, pain characteristics, and sleep quality in chronic
immune-inflammatory rheumatic diseases.
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INTRODUCTION

Rheumatoid arthritis (RA) and ankylosing spon-
dylitis (AS) are characterized as chronic, systemic,
immune-inflammatory conditions [1]. Despite the ad-
vancements in the management of rheumatic disor-
ders, pain continues to be a prominent manifestation
of chronic rheumatic conditions, encompassing both
nociceptive and non-nociceptive (neuropathic, un-

clear or “nociplastic”) elements [2,3]. Neuropathic
pain arises as a consequence of damage to the neuro-
logical system, often resulting from compression or
irritation of nerve roots or peripheral nerves. This
particular form of pain is commonly accompanied by
unpleasant sensory disruptions, referred to as dyses-
thesia, and is typically characterized as a burning
sensation or akin to “electric shock” sensations [4].
The incidence of neuropathic pain is more pro-
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nounced in Hispanic and African-descendant popu-
lations compared to white populations, potentially
attributable to variations in drug utilization patterns
and restricted availability of healthcare resources.
Furthermore, it has been shown that a considerable
proportion of individuals diagnosed with osteoar-
thritis, approximately 30%, may manifest symptoms
that bear resemblance to those associated with neu-
ropathic pain [5].

In the context of illnesses such as AS or RA, the
persistence of pain over an extended period of time
leads to the sensitization of nociceptors. Pain hyper-
sensitization can be conceptualized as an adaptive
mechanism, wherein there is a reduction in the pain
threshold and an augmentation in the magnitude of
response to stimuli surpassing this threshold. In the
event that this phenomenon continues, there is a pos-
sibility of the occurrence of nociplastic change. This
change is distinguished by an alteration in the equi-
librium of the excitation-inhibition mechanism,
wherein the nervous system gradually heightens its
responsiveness to stimuli that are not pain-induing
under normal circumstances [6].

Based on patient testimonials, weariness and
sleep disruption are identified as the primary health
factors of utmost significance, alongside pain. Indi-
viduals diagnosed with chronic rheumatic diseases
frequently experience sleep disturbances, as evi-
denced by challenges in initiating sleep, difficulties in
awakening, nocturnal awakenings, and excessive
drowsiness during the day [7]. The prevalence of im-
paired sleep quality in individuals with inflammato-
ry rheumatic conditions is extensively recognized
[8], since it can have a substantial detrimental effect
on daily functioning. Inadequate sleep quality has
been found to intensify feelings of weariness, pain,
symptoms of diseases, and negatively impact psycho-
logical well-being. Consequently, it is imperative to
prioritize the management of sleep quality when ad-
dressing these disorders. The reported incidence of
sleep-related issues among patients with rheumatoid
arthritis ranges from 54% to 70%. In contrast, the
prevalence of sleep disturbances in individuals with
AS falls within the range of 50% to 64.5% [7,9].

The primary objective of this study was to exam-
ine the pain characteristics and sleep quality among
adult patients diagnosed with RA and AS.

MATERIALS AND METHODS

We conducted a prospective observational study
including patients with AS (fulfilling the modified
1984 New York diagnostic criteria), RA (fulfilling the
ACR/EULAR 2010 classification criteria - American
College of Rheumatology (ACR)/European League
Against Rheumatism (EULAR), or the ACR 1987 diag-
nosis criteria) and OA were recruited and evaluated
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in the Rheumatology Department of the Clinical Re-
habilitation Hospital of Iasi from July 2022 to Decem-
ber 2022. We collected data covering demographics
and disease-related variables such as C-reactive pro-
tein levels (CRP) as well as medication (nonsteroidal
anti-inflammatory drugs, DMARDs - disease-modify-
ing antirheumatic drugs). Disease activity measures
such as Bath Ankylosing Spondylitis Disease Activity
Index (BASDAI), Ankylosing Spondylitis Disease Ac-
tivity Score (ASDAS-CRP), as well as Disease Activity
Score (DAS28) were also noted. We excluded patients
with comorbid neurological conditions. We evaluat-
ed pain intensity using the visual analog scale (VAS)
and pain characteristics using the PainDETECT ques-
tionnaire (PD-Q). Sleep quality was assessed using the
Pittsburg Sleep Quality Index (PSQI).

We performed the statistical analysis using IBM
SPPS statistics version 23.0. The threshold for statisti-
cal significance was set at p<0.05.

RESULTS

The final study group included 152 patients (50
RA, 52 AS, and 50 OA) with a mean age of 57.62 years
and a sex ratio (M/F) of 1:1. We used patients diag-
nosed with osteoarthritis as a control group. Table 1
summarizes the general characteristics of the study
group.

TABLE 1. General characteristics of the study group
(N=152)

Age (years) 57.62 +11.59
Female 49%
Sex
Male 51%
Urban 49.66%
Residence
Rural 50.33%
VAS (0-10) 6.57+1.19
PD-Q 15.49+7.11
PsQl 9.36 £6.51

Rheumatoid arthritis (RA)

In the subgroup of patients with RA, the mean age
was 57.86 years with a standard deviation of 10.60
years and a F:M ratio 4.55:1. In this subgroup, we
identified as the main type of pain nociceptive pain,
followed by mixed pain and then neuropathic pain.
Most patients with RA had poor sleep quality. Table 2
summarizes the general characteristics of RA pa-
tients (N = 50).

We observed a correlation between nociceptive
pain and increased usage of symptomatic medicine
among patients with RA during their hospital stay (p
=0.033).
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TABLE 2. General characteristics of RA patients (N=50)
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by DAS28-CRP (p=0.011). There was no significant

Age (years) 57.86 + 10.60 connection between pain intensity and sleep quality
. Female 82% in RA (p=0.093).
ex
Male 18% Correlations between PD-Q and PSQI in RA
Urban 48% L .
Environment Rural 529 Significant correlations were seen between PD-Q
ure 0 scores and total PSQI (p<0.001), as well as the individ-
VAS (0-10) 6.34+2.03 ual domains of PSQI, within the RA subgroup. Fur-
PD-Q 1331+6.68 thermore, we found that among these individuals,
psal 8.91+4.51 VAS was associated with suboptimal subjective sleep
Il-44% quality, reduced sleep efficiency, and disrupted sleep
Radiological stage 1 -46% patterns (p<0.05),
IV -10%
Rheumatoid factor 72% Ankylosing spondylitis (AS)
::ttii:;f;es 88% In the subgroup of patients with AS, the mean age
was 57 years with a standard deviation of 12.90 years
DAS28-CRP 3.84+1.29 . : ) L .
and a M:F ratio of 2:1. The majority of patients tested
Conventional DMARDs 90%
Biologic agents 38% TABLE 3. General characteristics of RA patients (N=50)
Treatments
Targeted synthetic 14% Age (years) 57 +12.90
(]
DMARDs Sex Female 33%
3 0,
PD-Q in RA Male 67%
) . . . Environment Urban 49%

We noticed that patients with RA exhibited a Rural 519
markedly higher incidence of nociceptive pain com- 0
pared to individuals with OA (p=0.001). The remis- VAS 6.65+2.07
sive treatment, radiological stage or autoantibody PD-Q 17.18+5.81
positivity were not significantly associated with the psal 9.96 + 4.95
type of pain according to PD-Q. Treatments NSAIDs 54%

We found a 51gn1f1cfjmt co‘rrelatlf)n between‘ PD-Q DMARDS - Sulfasalazine 12%
scores and DAS28-CRP in patients diagnosed with RA Biologi 539
(p=0.007). The persistence of pain (Figure 1) was re- — 101081cs >
ported even in patients who were in remission ac- Radiological stage I 26.9%
cording to DAS28-CRP. However, there was no signif- (sacroiliitis) Il 53.8%
icant correlation observed between PD-Q scores and v 19.2%
pain intensity in individuals with RA (p=0.421). HLA-B27 Positive 96.2%

PSQl in RA Negative 3.8%

. . BASDAI 3.65+2.37
There was a significant link between the overall
score of the PSQI and RA disease activity as defined ASDAS-CRP 2.97+1.20
¥ Low disease
DAS 28 activity
High disease activity Remission 1 Remission-

Moderate disease
activity

neuropathic pain

Remission-
I nociceptive pain

- Remission - mixed
pain

FIGURE 1. Pain characteristics in patients with RA in remission according to DAS28-CRP
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positive for HLA-B27 (Human Leukocyte Antigen
B27). Table 3 summarizes the general characteristics
of patients with AS.

PD-Qin AS

The results of the study indicated that there was a
significant inverse relationship between PD-Q scores
and VAS in individuals with AS (p=0.037). No statisti-
cally significant links were seen between the PD-Q
values and ASDAS-CRP scores or BASDAI (p>0.05).

PSQlin AS

Our findings indicated that there was no signifi-
cant variation in sleep quality observed in individu-
als with AS based on disease activity. There was no
observed improvement in sleep quality among pa-
tients in remission (ASDAS-CRP<2.1). The patients
with high disease activity (ASDAS-CRP>3.5) also did
not exhibit statistically significant differences in
overall sleep quality compared to the rest of the AS
group. Higher BASDAI scores were not associated
with poorer sleep quality. No significant association
was observed between the total PSQI and pain inten-
sity in this subgroup.

Correlations between PD-Q and PSQl in AS

We found a significant association between the
total PSQI and PD-Q scores (p<0.001) in individuals
with AS. There was a strong association between
PD-Q and various aspects of sleep quality in individu-
als with AS, including subjective sleep quality, sleep
latency, sleep length, sleep efficiency, and sleep dis-
turbance (p<0.001).

Comparison of PD-Q and PSQl scores
between RA, AS and OA

In individuals with RA, the occurrence of nocicep-
tive pain was shown to be higher compared to indi-
viduals with AS (p=0.009) and OA (p=0.049). The oc-
currence of neuropathic pain was significantly
higher in the AS subgroup compared to the patients
with RA and OA (p=0.001). PSQI values did not differ
amongst the 3 subgroups (p=0.508).

DISCUSSIONS

Rheumatoid arthritis and ankylosing spondylitis
are chronic inflammatory disorders characterized by
pronounced physical impairment, pain, and stiffness,
primarily affecting the joints. Both disorders have
the potential to impact individuals across all age
groups, however RA is frequently diagnosed in wom-
en of middle age, whilst AS seems to predominantly
affect younger men [5,10].

Pain represents the prevailing symptom in rheu-
matic illnesses, serving as the primary impetus for

101

patients to seek medical attention [11,12]. The PD-Q
was utilized in our study to evaluate the nature of
pain. The PD-Q instrument was developed in 2006
with the purpose of distinguishing between neuro-
pathic and nociceptive pain in individuals experienc-
ing persistent low back pain. The questionnaire has a
total of nine inquiries pertaining to the precise loca-
tion, perceived quality, level of intensity, and charac-
teristic pattern of pain, with any potential sensory
anomalies that may manifest.

Rheumatoid disorders are commonly character-
ized as an inflammatory condition affecting the
joints, resulting in pain that is either inflammatory or
nociceptive in nature. This pain can be triggered by
various stimuli, including thermal, mechanical, or
chemical factors. Notably, some inflammatory cy-
tokines, such as TNF-q, IL-1B, IL-6, and IL-17, have
been implicated in the pathogenesis of these diseas-
es. The transmission of pain signals is facilitated
through peripheral, spinal, and supraspinal pain
pathways [5,10,13-15]. The results of our study sug-
gest that the chronic pain experienced by the patients
in our sample cannot be only attributable to inflam-
matory pain, as it also encompasses neuropathic
pain. Additionally, it was noted that those diagnosed
with AS exhibited a greater prevalence of non-nocic-
eptive pain in comparison to those diagnosed with
RA. According to the research conducted by Zhou
[16], it was noted that approximately 33% of the 182
persons diagnosed with AS displayed signs of neuro-
pathic pain.

RA can be managed through the utilization of con-
ventional or biologic DMARDs. According to Ifesemen
etal. [17], despite the ability of contemporary drugs to
induce and sustain remission of inflammatory dis-
ease, a significant proportion of patients (80%) contin-
ue to endure ongoing pain, despite seeing their dis-
ease as being effectively managed. In a separate
investigation conducted by Radawski et al. (2019),
findings indicated that a mere 26% of individuals di-
agnosed with RA expressed contentment with their
therapy, while a significant 76% reported experienc-
ing constant pain [18, 19]. In the present study, we ob-
served a correlation between nociceptive discomfort
and increased usage of symptomatic medicine among
patients with RA during their hospital stay.

The present study observed a significant inverse
relationship between the severity of pain and PD-Q
scores in persons diagnosed with AS. This conclusion
is not consistent with the results reported by S. Lee et
al., who revealed a positive correlation between PD-Q
scores and pain levels as measured by the VAS. In ad-
dition, the study conducted by S. Lee demonstrated
that individuals suffering from neuropathic pain and
mixed pain exhibited more pronounced scores on
the BASDAI and a greater incidence of enthesitis and
peripheral arthritis [20].
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Sleep disruption is a prevalent concern among
these individuals and is recognized as a complex is-
sue with multiple contributing factors. Potential fac-
tors that may contribute to the observed phenome-
non encompass pain and the level of disease activity.
The significance of sleep in immune system regula-
tion is significant, as sleep disruptions and depriva-
tion have been found to result in immunological dys-
regulation and heightened inflammation. A further
factor that may contribute to disruptions in sleep pat-
terns is the modification of pain perception, com-
monly referred to as “secondary fibromyalgia”, as
opposed to the influence of disease activity or inflam-
mation. Consequently, this can worsen a range of
health disorders, such as RA, AS, or OA [21-23].

In the present research, among the subgroup of
individuals with RA, we observed a strong correla-
tion between PD-Q scores and PSQI. Several studies
have established a link between chronic pain and
disruptions in sleep, indicating that 44% of individu-
als with chronic pain encounter poor sleep quality.
Studies have also revealed that nociceptive stimuli
can disrupt sleep, leading to significantly more arous-
als compared to non-nociceptive stimuli [24]. There
was a significant correlation observed between the
total scores of PSQI and disease activity in RA, being
in line with Kontodimopoulos’ N et al. study. Accord-
ing to this research, the mean PSQI score was 10.2,
suggesting poor sleep quality among RA patients. Ad-
ditionally, the study noted an association between
sleep quality and disease activity, indicating that pa-
tients with poor sleep quality also exhibited signifi-
cantly higher levels of disease activity compared to
good sleepers (with a mean DAS28 score of 3.8) [25].

Bayram et al. conducted a study that revealed a
link between PD-Q scores and several sleep-related
parameters in patients diagnosed with AS. These
characteristics included total PSQI, sleep quality,

REFERENCES

1. MathieuSs, Couderc M, Pereira B, Dubost JJ, Malochet-Guinamand
S, Tournadre A, et al. Prevalence of Migraine and Neuropathic
Pain in Rheumatic Diseases. Rheum Dis J Clin Med. 2020 Jun
17;9(6)1890. doi: 103390/jcm9061890. PMID 32560321; PMCID
PM(C7356241.

2. Ifesemen OS, McWilliams DF, Ferguson E et al. Central Aspects of
Pain in Rheumatoid Arthritis (CAP-RA): protocol for a prospective
observational study. BMC Rheumatol 5. 2021;23. doi: 101186/
s41927-021-00187-2.

3. Lyne L, Akerstedt T, Alfredsson L, Lehtonen T, Saevarsdottir S,
Klareskog L WH. Sleep problems in rheumatoid arthritis over 12
years from diagnosis: results from the Swedish EIRA study. RMD
Open. 2022 Jan;8(1):e001800. doi: 101136/rmdopen-2021-001800.
PMID 34987091; PMCID PMC8734013.

4. Noda K, Tajima M, Oto Y, Saitou M, Yoshiga M, Otani K, et al. How
do neuropathic pain-like symptoms affect health-related quality of

RomaNIAN JoURNAL oF RHEUMATOLOGY — VoLume 32, No. 3, 2023

sleep disturbance, and daytime dysfunction scores
[26]. Our study revealed a noteworthy correlation be-
tween PD-Q scores and subjective sleep quality, sleep
latency, sleep length, sleep efficiency, and sleep dis-
turbance among persons with AS. Demirhan con-
ducted a study to examine the potential impact of
neuropathic pain on sleep quality among individuals
diagnosed with axial spondyloarthritis. The findings
of the study indicated that a significant proportion of
patients reported experiencing sleep disturbances,
irrespective of the existence of neuropathic pain [27].
Moreover, Deodhar et al. [28] proposed that sleep dis-
turbances exhibited a substantial correlation with
diminished quality of life, heightened pain levels,
and increased disease activity among individuals di-
agnosed with AS. Nevertheless, our investigation did
not yield a statistically significant association be-
tween the overall PSQI score and pain intensity (VAS).

CONCLUSION

The persistence of pain remains a major symptom
in rheumatic illnesses, presenting a substantial chal-
lenge for healthcare practitioners, particularly with-
in the framework of central sensitization. In our
study group, the prevalence of non-nociceptive pain
was shown to be greater in patients diagnosed with
AS compared to those with AR and OA, while the oc-
currence of nociceptive pain was higher in cases of
RA. Furthermore, it is important to acknowledge that
pain levels may impact activity score values among
individuals diagnosed with RA and AS. We found a
significant link with disease activity in the RA sub-
group, but not in AS. Moreover, poor sleep quality
was associated with disease activity in RA, while this
relationship was not seen in the AS subgroup. More
research is necessary to elucidate the bidirectional
connections between sleep quality and pain in chron-
ic immune-inflammatory rheumatic diseases.

Conflict of interest: none declared
Financial support: none declared

life among patients with rheumatoid arthritis?: A comparison of
multiple pain-related parameters. Mod Rheumatol. 2020 Sep;30(5):
828-34. doi: 101080/1439759520191650462. Epub 2019 Aug 9.
PMID 31398076.

5. Dubois-Mendes SM, Sa KN, Meneses FM, De Andrade DCBA.
Neuropathic pain in rheumatoid arthritis and its association with
Afro-descendant ethnicity: a hierarchical analysis. Psychol Heal
Med. 2021 Mar;26(3)278-88. doi: 101080/1354850620201749677.
Epub 2020 Apr 8. PMID 32266824.

6. Gller E, Doganci A, Gulturk E, Unal HA, Hizmetli S. The Effect
of disease duration and activity, and the treatment process on
central sensitization in patients with Ankylosing Spondylitis.
South Clin Istanbul Eurasia. 2022;33(3):231-36. doi: 10.14744/
scie.2022.27880.

7. YiceE, Sentiirk E, Sagaltici E, Sentiirk iA, Aytekin E. Sleep quality
and depression in patients with ankylosing spondylitis and


https://doi.org/103390/jcm9061890
https//doi.org/101186/s41927-021-00187-2
https//doi.org/101186/s41927-021-00187-2
https://doi.org/101136/rmdopen-2021-001800
https://doi.org/101080/1439759520191650462
https://doi.org/101080/1354850620201749677
https://doi.org/10.14744/scie.2022.27880
https://doi.org/10.14744/scie.2022.27880

RomaniaN JourNAL oF RHEUMATOLOGY — VoLume 32, No. 3, 2023

10.

11.

12.

13.

14.

15.

16.

17.

their associations with clinical parameters: A cross-sectional,
case-control study. J Turkish Soc Algol. 2023;35(1):1-9. doi:
10.14744/agri.2021.46514.

Urkmez B, Keskin Y. Relationship between sleep quality and
physical activity level in patients with ankylosing spondylitis.
Mod  Rheumatol.  2020;30(6):1053-59. doi:  10.1080/
14397595.2019.17021309.

ZhangL, Shen BLS. Rheumatoid arthritis is associated with negatively
variable impacts on domains of sleep disturbances: evidence from
a systematic review and meta-analysis. Psychol Heal Med. 2021
Mar;26(3):267-77. doi: 101080/1354850620201764597. Epub
2020 May 18. PMID 32420757.

Shyu B-C, Makoto T. Advances in Pain Research: Mechanisms
and Modulation of Chronic Pain. Vol 1099. Springer; 2018.
Morf H, da Rocha Castelar-Pinheiro G, Vargas-Santos AB,
Baerwald C, Seifert O. Impact of clinical and psychological factors
associated with depression in patients with rheumatoid arthritis:
comparative study between Germany and Brazil. Clin Rheumatol.
2021;40(5):1779-87. doi: 10.1007/s10067-020-05470-0.

Cao Y, Fan D, Yin Y. Pain Mechanism in Rheumatoid Arthritis:
From Cytokines to Central Sensitization. Mediators Inflamm.
2020;2020. doi: 10.1155/2020/2076328.

Ten Klooster PM, De Graaf N, Vonkeman HE. Association between
pain phenotype and disease activity in rheumatoid arthritis
patients: A non-interventional, longitudinal cohort study. Arthritis
Res Ther. 2019;21(1):1-10. doi: 10.1186/s13075-019-2042-4.
Saitou M, Noda K, Matsushita T, Ukichi T KD. Central sensitisation
features are associated with neuropathic pain-like symptoms in
patients with longstanding rheumatoid arthritis: a cross-sectional
study using the central sensitisation inventory. Clin Exp Rheumatol.
2022 May;40(5):980-87. doi: 1055563/clinexprheumatol/msy022.
Epub 2021 Jun 8. PMID 34128802.

Zhang A LY. Mechanisms for Joint Pain in Rheumatoid Arthritis
(RA): from Cytokines to Central Sensitization. Curr Osteoporos
Rep. 2018 Oct;16(5):603-10. doi: 101007/s11914-018-0473-5.
PMID 30128836; PMCID PMC6157001.

Zhou L, Li T, Wu X, et al. Assessment of Neuropathic Pain in
Ankylosing Spondylitis: Prevalence and Characteristics. Pain Ther.
2021;10(2):1467-79. doi: 10.1007/540122-021-00310-8/TABLES/6.
Ifesemen OS, McWilliams DF, Ferguson E, et al. Central Aspects of
Pain in Rheumatoid Arthritis (CAP-RA): protocol for a prospective
observational study. BMC Rheumatol. 2021;5(1):1-10. doi: 10.1186/
$41927-021-00187-2.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

103

Radawski C, Genovese MC, Hauber B. et al. Patient perceptions
of unmet medical need in rheumatoid arthritis: a cross-sectional
survey in the USA. Rheumatol Ther. 2019;6:461-71.

Das D, Choy E. Non-inflammatory pain in inflammatory arthritis.
Rheumatology. 2022;(December):1-6. doi: 10.1093/rheumatology/
keac671.

Lee S, Kim H LK. Association of neuropathic-like pain characteristics
with clinical and radiographic features in patients with ankylosing
spondylitis. Ann Rheum Dis. 2018;77(Suppl 2):646-47. doi: 10.1136/
ANNRHEUMDIS-2018-EULAR.2656.

Tariski W, Swigtoniowska-Lonc N, Tomasiewicz A, Dudek K,
Jankowska-Polarska B. The impact of sleep disorders on the daily
activity and quality of life in rheumatoid arthritis patients — a
systematic review and meta-analysis. Eur Rev Med Pharmacol Sci.
2022;26(9):3212-29. doi: 10.26355/eurrev_202205_28740.
Hughes M, Chalk A, Sharma P, Dahiya S, Galloway J. A cross-
sectional study of sleep and depression in a rheumatoid arthritis
population. Clin Rheumatol. 2021;40(4):1299-1305. doi: 10.1007/
510067-020-05414-8.

Lopes FHA, Freitas MVC, de Bruin VMS, de Bruin PFC. Depressive
symptoms are associated with impaired sleep, fatigue, and disease
activity in women with rheumatoid arthritis. Adv Rheumatol.
2021;61(1). doi: 10.1186/s42358-021-00176-6.

Herrero Babiloni A, De Koninck BP, Beetz G, De Beaumont L, Martel
MO, Lavigne GJ. Sleep and pain: recent insights, mechanisms, and
future directions in the investigation of this relationship. J Neural
Transm (Vienna). 2020 Apr;127(4):647-60. doi: 10.1007/s00702-
019-02067-z.

KontodimopoulosN, StamatopoulouE, Kletsas G, KandiliA. Disease
activity and sleep quality in rheumatoid arthritis: a deeper look
into the relationship. Expert Rev Pharmacoecon Outcomes Res.
2020 Dec;20(6):595-602. doi: 10.1080/14737167.2020.1677156.
Bayram M, Alayli G, Bilgici A, Durmus D, Kuru O. Neuropathic pain
in the patients with spondyloarthritis: relatinship with fatigue, sleep
quality and quality of life. Ann Rheum Dis. 2019;78(Suppl 2):470.
doi: 10.1136/ANNRHEUMDIS-2019-EULAR.2381.

Demirhan E, Atar S, Ferhatlar N, Kuru O. The Effect of Neuropathic
Pain on Sleep Quality in Patients with Axial Spondyloarthritis. Med
Sci Discov. 2022;9(10):566-70. doi: 10.36472/MSD.V9110.815.
Deodhar A, Braun J, Inman RD, et al. Golimumab reduces sleep
disturbance in patients with active ankylosing spondylitis:
Results from a randomized, placebo-controlled trial. Arthritis
Care Res. 2010;62(9):1266-71. doi: 10.1002/ACR.20233.


https://doi.org/10.14744/agri.2021.46514
https://doi.org/10.1080/14397595.2019.1702139
https://doi.org/10.1080/14397595.2019.1702139
https://doi.org/101080/1354850620201764597
https://doi.org/10.1007/s10067-020-05470-0
https://doi.org/10.1155/2020/2076328
https://doi.org/10.1186/s13075-019-2042-4
https://doi.org/1055563/clinexprheumatol/msy022
https://doi.org/101007/s11914-018-0473-5
https://doi.org/10.1007/S40122-021-00310-8/TABLES/6
https://doi.org/10.1186/s41927-021-00187-2
https://doi.org/10.1186/s41927-021-00187-2
https://doi.org/10.1093/rheumatology/keac671
https://doi.org/10.1093/rheumatology/keac671
https://doi.org/10.1136/ANNRHEUMDIS-2018-EULAR.2656
https://doi.org/10.1136/ANNRHEUMDIS-2018-EULAR.2656
https://doi.org/110.26355/eurrev_202205_28740
https://doi.org/10.1007/s10067-020-05414-8
https://doi.org/10.1007/s10067-020-05414-8
https://doi.org/10.1186/s42358-021-00176-6
https://doi.org/10.1007/s00702-019-02067-z
https://doi.org/10.1007/s00702-019-02067-z
https://doi.org/10.1080/14737167.2020.1677156
https://doi.org/10.1136/ANNRHEUMDIS-2019-EULAR.2381
https://doi.org/10.36472/MSD.V9I10.815
https://doi.org/10.1002/ACR.20233

