Fibromyalgia in China: sleep quality is related to
symptoms, quality of life and especially mental health
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Abstract
Objective
To investigate sleep quality in patients with fibromyalgia (FM) and to analyse the effect of sleep on FM symptoms
and quality of life.

Methods
Patients with FM and healthy subjects were recruited to assess their sleep quality, and patients were further assessed
for pain, fatigue, depression, psychological stress and quality of life. The patients were divided into a sleep disorder
group as measured by the Pittsburgh Sleep Quality Index (PSQI score >7 points) and a group without sleep disorders
(PSQI score <7 points). Linear regression analysis was used to explore the effect of sleep quality on FM pain
controlling for sex and age, and the effect of sleep quality on FM fatigue, depression, psychological stress and
quality of life controlling for sex, age and pain.

Results
A total of 450 patients and 50 healthy subjects participated in the study. The number of FM patients with sleep
disorders was significantly higher than that of healthy subjects (90% vs. 14%, p<0.001). In addition to the number of
pain sites, the levels of pain, fatigue, depression, stress symptoms and quality of life were significantly impaired in FM
patients with sleep disorders (p<0.05). In terms of the effects on quality of life assessed with the 36-item short-form
health survey, the decrease in mental health was more substantial than the decrease in physical health
(B=-12.10 vs. B=-540).

Conclusion
Similar to FM patients in other countries and regions, a decrease in sleep quality is also the core symptom of FM
patients in China and is significantly correlated with the severity of pain, fatigue, depression and stress symptoms
and reduced quality of life, especially with regard to mental health, suggesting that the treatment of this disease
should include sleep disorder interventions.
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Introduction

Fibromyalgia (FM) is a chronic pain
disease mainly characterised by tender
points in specific body parts and gen-
eralised pain in the whole body. The
disease has a broad spectrum of symp-
toms, often accompanied by a variety
of non-specific symptoms such as sleep
disorder, fatigue and a negative mood
(1). The incidence rate is approximate-
ly 0.7%~9.3%, and the male to female
ratio is 1:3 (2). As a consequence of
this disease, the physical function and
quality of life of patients is seriously af-
fected. In Europe and the United States,
the annual direct medical cost of each
FM patient is as high as 5241 euros and
9573 dollars, respectively (3, 4), plac-
ing a great economic burden on medical
systems.

Among the many non-specific symp-
toms, sleep disorder is one of the core
symptoms of FM. Over 90% of FM
patients have sleep disorders (5), mani-
festing as an abnormal sleep structure,
with abnormal alpha wave activity on
delta waves during slow-wave sleep
(6), increased stage 1 non-rapid eye
movement sleep (7), decreased slow-
wave sleep (8), an increased number
of awakenings, an increased number
of limb movements, etc. (9). In 2010,
the American College of Rheumatology
(ACR) included sleep as 3 core non-
specific symptoms in the Fibromyalgia
Severity Scale of the new FM classifi-
cation (10) and extended its inclusion to
the subsequent 2011 (11) and 2016 (12)
updates of the classification criteria.
The decline in sleep quality is closely
related to the pathogenesis of FM. In
2015, a prospective study of 1599 nor-
mal people in Sweden showed that the
long-term existence of sleep disorder
can predict the appearance of pain in
multiple parts of the body after 5 years
and that good sleep quality can also
predict the relief of pain in multiple
parts of the body after 5 years (13). In
a 10-year follow-up of 12,350 non-FM
women by Mork et al., a dose-depend-
ent association was found between
sleep problems and risk of FM among
women who reported having sleep
problems often or always, compared to
women who never experienced sleep
problems (14). This confirms that the

severity of sleep disorder is positively
correlated with the risk of FM.

Sleep disorder also affects the number of
core symptoms, severity of symptoms,
and quality of life of patients with FM.
Sleep disorder is significantly related to
the degree of anxiety and depression,
but there is no unified conclusion about
the correlation with pain and fatigue.
Andrade (15) evaluated the sleep qual-
ity of 326 FM patients, and information
was collected on whether the patients
had symptoms such as generalised dif-
fuse pain, memory loss, low mood,
excessive anxiety, and concentration
disorders. The results showed that the
level of sleep quality was negatively as-
sociated with the number of FM symp-
toms. Another study (16) investigated
the relationship between sleep quality
and pain, depression, fatigue, and over-
all FM severity (assessed using the FIQ
total score, including patient symptom
severity, physical function, and over-
all impact of the disease). The results
showed that sleep quality had a signifi-
cant negative impact on depression and
overall FM severity in patients with FM
but had no impact on pain and fatigue.
A Turkish study evaluated the relation-
ship between sleep quality and overall
FM severity in FM patients and found a
significant positive correlation between
the 2, with poorer sleep quality asso-
ciated with greater impacts on physi-
cal function, overall symptoms, and
the disease (17). Singh compared the
sleep quality and quality of life of FM
patients and healthy people and found
that the sleep quality of FM patients
was significantly reduced, seriously af-
fecting the patients’ quality of life (18).
This is consistent with Alice Theadom’s
findings (19).

The aim of this study was to investigate
the level of sleep quality in patients
with FM and to analyse the correlation
between sleep quality and core symp-
toms of FM, including pain, fatigue,
depression, psychological stress and
overall FM severity, and quality of life,
to strengthen clinicians’ understanding
of FM patients with sleep disorders, to
better grasp the sleep characteristics of
FM patients, and to develop ideas for
the treatment of and future research on
this disease.
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Materials and methods

Subjects

Patients with FM who met the 1990
(20), 2011 (11) or 2016 (12) Ameri-
can College of Rheumatology (ACR)
diagnostic/classification criteria and
sex- and age-matched healthy subjects
were recruited from the outpatient de-
partment of Guang’anmen Hospital (a
tertiary research hospital in Beijing,
China) from October 2018 to Decem-
ber 2021. The study was approved by
the Ethics Committee of Guang’anmen
Hospital (ethics no. 2018-059-KY). All
recruited participants signed a written
informed consent form.

Methods

A cross-sectional survey design was
used. After they were informed of the
purpose of the study and provided
consent, participants were asked to fill
out a set of questionnaires, which took
about 15 minutes. The survey was di-
vided into 3 sections. The first part was
the diagnostic section, which included
name, sex, age, duration of FM-related
symptoms, and 1990, 2011 and 2016
ACR classification/diagnostic criteria.
Doctors checked tenderness points
(TPC) and filled out the 2016 diagnos-
tic criteria. Patients completed a diag-
nostic criteria survey (2011 edition) by
themselves. Then, patients who met the
criteria completed the remaining sec-
tions. In the second part, patients’ basic
demographic information was collect-
ed, including smoking history, drinking
history, marital status, work status and
education level. The last part consisted
of multiple scales to assess sleep, pain,
fatigue, depression, perceived stress,
overall FM severity and quality of life.

Sleep quality evaluation

The Pittsburgh Sleep Quality Index
(PSQI) was used to evaluate sleep
quality (21); the index contains 19 self-
rated questions that measure 7 compo-
nents of sleep quality: (1) subjective
sleep quality, (2) sleep latency, (3)
sleep duration, (4) habitual sleep effi-
ciency, (5) sleep disturbances, (6) use
of sleep medication, and (7) daytime
dysfunction. Each part is scored from
0 to 3 (total of 21 points), with higher
scores indicating lower sleep quality.
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According to a reliability and valid-
ity study of the PSQI in China, a total
score greater than 7 indicates sleep dis-
order (22).

Pain evaluation

The WPI score was used to assess the
number of pain areas and where the pa-
tient experienced pain in the past week
(19 pain sites in 5 areas, i.e. left upper
limb, left lower limb, right upper limb,
right lower limb, and trunk). The score
ranges from O to 19 points (11).

The pain visual analogue scale (pain
VAS) score was used to evaluate the
level of pain. The pain VAS is a linear
scale from “0” to “10”, representing no
pain to unbearably severe pain, respec-
tively. Patients are asked to mark the
corresponding position on the scale to
represent their pain level, which is the
VAS score (23).

Depression evaluation

Depression was measured using the
Beck Depression Inventory-I1I (BDI-
II). The BDI-II consists of 13 groups
of statements describing symptoms of
depression. Patients are surveyed about
their mood in the past week. Each
question is scored on a scale from 0
to 3, and the overall score ranges from
0 to 39, with higher scores indicating
more severe depression (24). The scale
has good reliability and validity for the
Chinese population (25).

Perceived stress evaluation

The Perceived Stress scale (PSS) is
used to measure stress in a person’s
life. Patients are asked to respond con-
sidering their personal feelings in the
past month. The scale contains a total
of 14 items, and the score ranges from
0 to 56, with higher scores indicating
higher perceived stress (26). The scale
has satisfactory psychometric proper-
ties in China (27).

Fatigue evaluation

The Multidimensional Fatigue Scale
(MFI) was used to evaluate the degree
of fatigue. The questionnaire contains
the following 5 subscales: general fa-
tigue, physical fatigue, mental fatigue,
reduced activity, and reduced motiva-
tion (28). Each subscale consists of 4

questions, with scores ranging from
4 to 20 and higher scores indicating
higher levels of fatigue (28). The scale
has good reliability and validity for the
Chinese population (29).

Overall FM severity evaluation

The revised fibromyalgia impact ques-
tionnaire (FIQR) is an internationally
recognised 21-item self-administered
questionnaire for the overall assess-
ment of FM severity and includes 3
subscales: function, overall effects
and symptoms (30). The total FIQR
score ranges from 0 to 100, with higher
scores indicating more severe fibromy-
algia-related symptoms (30). This ques-
tionnaire has been validated in Chinese
patients with fibromyalgia (31).

Quality of life evaluation

The 36 item Short-Form health survey
(SF-36) includes 36 items to evaluate
health-related quality of life. It has 8
dimensions: physiological function,
physical function, physical pain, gen-
eral health, vitality, social function,
emotional function, and mental health
(32). The average value of physical
function, physical function, physical
pain and general health status serves as
the physical component score (PCS),
and the average value of vitality sta-
tus, social function, emotional function
and mental health serves as the mental
component score (MCS). Each score
for dimension ranges from 0 to 100
points, with higher scores indicating
better quality of life (32). The Chinese
version of the SF-36 showed good in-
ternal consistency, test-retest reliability
and high validity in 2002 (33).

Statistical analysis

SPSS© version 25.0 was used for the
statistical analysis. Continuous data are
expressed as the mean and standard de-
viation (SD), and categorical data are
expressed as the frequency (percent-
age). The normality of the distribu-
tion of the data was determined using
the Kolmogorov-Smirnov test. The
Mann-Whitney U-test and Student’s
t-test were used for continuous data,
and the 7y? test was used for categori-
cal data. For the regression analysis,
the patients were divided into a sleep

Clinical and Experimental Rheumatology 2023
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Table I. Comparison of PSQI scores between FM patients and healthy controls.

PSQI FM (n=450) HC (n=50) p-value
Subjective sleep quality 1.9 (0.8) 0.7 (0.7) <0.001
Sleep latency 1.8 (1.1) 0.8 (0.9) <0.001
Sleep duration 14 (1.0) 0.6 (1.0) <0.001
Habitual sleep efficiency 2.3 (0.5) 04 (0.9) <0.001
Sleep disturbances 1.8 (0.7) 0.8 (0.6) <0.001
Use of sleep medication 0.5 (1.0) 0.0 (0.0) <0.001
Daytime dysfunction 24 (0.8) 1.0 (0.8) <0.001
Total score 12.1 (3.5) 42 (3.7) <0.001

PSQI: Pittsburgh Sleep Quality Index; FM: fibromyalgia; HC: healthy controls.
Numerical variables are shown as the mean (standard deviation).

e HC (N=50) e FMS (n=450)

subjective sleep quality
2.5

daytime dysfunction sleep latency

1.5

use of sleep medication sleep duration

sleep disturbances habitual sleep efficiency

Fig. 1. Radar map of PSQI scores for FM patients and healthy controls.

Table II. Somnific medications of 83 FM patients.

Somnific medications Patients, n (%) Daily dose
Benzodiazepines

Lorazepam 22 (26.5) 0.25-3 mg
Estazolam 8 (9.6) 1/2 mg
Clonazepam 6 (7.2) 2 mg
Oxazepam 4 (48) 15 mg
Alprazolam 1(1.2) 0.4 mg
Chinese patent medicine for sleeping 19 (22.9) 5-10 g
Ciclopironones: zopiclone 17 (20.5) 3.75/7.5 mg
Other

Zolpidem tartrate 4 (48) 10 mg
Olanzapine 2 (24) 2.5 mg

FM: fibromyalgia syndrome.

disorder group (PSQI score <7) and
non-sleep disorder group (PSQI score
<7). Because it has been reported that
age (34), sex (35) and pain (36) have
an impact on the symptoms and quality
of life of FM patients, linear regression
analysis was conducted after adjust-
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ing for age, sex and pain (pain VAS).
When exploring the effect of sleep
quality on FM pain, the analysis was
conducted after adjusting for sex and
age, and when exploring the effect of
sleep quality on symptom severity and
quality of life, except for pain, analysis

was conducted after adjusting for sex,
age and pain. The results are reported
as the regression coefficient (B) with
95% confidence interval (95% CI).
p-values <0.05 were considered sta-
tistically significant. Because each of
the 8 dimensions of the SF-36 has the
same score range, B values were used
to compare the magnitude of impact of
each dimension. A radar map was used
to represent sleep characteristics more
visually, the further coordinates were
from the centre, the higher was the cor-
responding score.

Results

Impaired sleep quality

in FM patients

A total of 450 FM patients and 50
healthy controls (HC) participated in
the survey. The average age of FM pa-
tients was 48.6 (SD: 12.5) years (range:
12-79 years), the male to female ratio
was 1:6.1 (63:387), the average body
mass index (BMI) was 23.2 (SD: 3.0)
kg/m? (range: 15.2-34.4 kg/m?), the
mean disease duration was 57.7 (SD:
80.9) months (range 3-480 months),
and the TPC was 12.5 (SD: 4.2). The
average age of HCs was 48.5 (SD:
14.4) years, there were 43 females and
7 males, the male to female ratio was
approximately 1:6.1, the average BMI
was 23.7 (SD: 2.7) kg/m?, and the TPC
was 1.8 (SD: 2.4). There were no sig-
nificant differences in age, sex or BMI
between FM patients and HC, and the
2 groups were comparable.

Ninety percent of FM patients had
sleep disorders (405/450), a signifi-
cantly higher percentage than the 14%
(7/50) of HC (p<0.001). A comparison
of sleep quality between FM patients
and HC is shown in Table I. Com-
pared with those for HC, the total PSQI
score and scores for each dimension
of the PSQI for FM patients were sig-
nificantly higher (p<0.001), suggesting
that compared with HC, FM patients
had significant decreases in various
aspects of subjective sleep quality. The
3 dimensions with the highest PSQI
scores for FM patients were habitual
sleep efficiency, daytime dysfunction,
and subjective sleep quality, indicating
that these 3 dimensions were the most
severely disrupted.
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Table III. Comparison of demographic characteristics of FM patients with and without

sleep disorders.

Characteristics With sleep disorders Without sleep disorders  p-value
(n=405), M (SD) (n=45), M (SD)
or patients (n %) or patients (n %)
Age, years 49.0 (12.5) 45.6 (12.2) 0.07
BMI, kg/m? 233 (3.1) 22.8 (2.5) 0.27
Disease duration, month 56.6 (77.9) 68.1 (104.2) 0.82
TPC 12.5 (4.1) 12.1 (44) 0.48
Sex, female 350 (86.4%) 37 (82.2%) 0.44
History of smoking (yes) 32 (7.4%) 3 (6.7%) 0.69
History of drinking (yes) 25 (5.5%) 0 (0.0%) 0.27
Marital status 0.82
Unmarried 37 (9.2%) 6 (13.6%)
Married 334 (83.1%) 35 (79.5%)
Divorced 22 (5.5%) 2 (4.5%)
Death of spouse 9 (2.2%) 1 2.3%)
Employment 0.47
Employed 170 (42.3%) 23 (52.3%)
Retired 156 (38.8%) 12 (27.3%)
Homemaker 42 (10.4%) 3 (6.8%)
Unemployed 33 (8.2%) 6 (13.6%)
Education level
<9™ grade 96 (23.8%) 5 (11.1%) 0.11
High school 100 (24.9%) 11 (25.0%)
College and more 205 (51.0%) 29 (65.9%)

BMI: body mass index; TPC: number of tenderness points; M (SD): mean (standard deviation); BMI:

body mass index.

Table IV. Comparison of core symptoms between FM patients with and without sleep

disorders.

With sleep Without sleep B 95% CI p-value*

disorders disorders

(n=405),M (SD) (n=45),M (SD)

WPI score 11.6 (4.5) 10.6 (4.6) 0.14 (-1.21,1.49) 0.84
Pain VAS score 59 (1.9) 5.1 (1.7) 0.70 (0.10,1.30) 0.022
BDI score 8.9 (64) 5.1 (4.9) 321 (1.37,5.06) 0.001
PSS score 27.3 (8.7) 20.2 (9.1) 6.14 (3.47,3.81) <0.001
MFI score
General fatigue 163 (3.5) 14.8 (3.3) 1.25 (0.34,2.16) 0.007
Physical fatigue 152 (3.0) 12.0 4.5) 2.60 (1.51,3.68) <0.001
Mental fatigue 142 (3.9) 10.8 (5.0) 2.89 (1.52,4.26) <0.001
Reduced activity 13.7 (3.6) 11.6 (44) 1.55 (0.27,2.82) 0.017
Reduced motivation 124 (3.7) 10.5 (3.7) 1.24 (-0.04,2.51) 0.06
FIQR total score 47.0 (20.3) 284 (19.9) 15.01 (9.09,20.92) <0.001

B: regression coefficient; 95% CI: 95% confidence interval; M (SD): mean (standard deviation); WPI:
Widespread Pain Index; VAS: visual analogue scale; BDI: Beck Depression Inventory; PSS: Perceived
Stress Scale; MFI: Multidimensional Fatigue Scale; FIQR: Revised Fibromyalgia Impact Questionnaire.
*The effect of sleep on symptoms, controlling for sex, age and pain VAS or excluding pain VAS and

only adjusting for sex and age.

A more intuitive comparison of sleep
scores for FM patients and HC for vari-
ous dimensions is shown in Fig. 1. The
scores for FM patients on 3 dimensions,
i.e. daytime dysfunction, habitual sleep
efficiency, and subjective sleep quality,
were much higher than those for HC,
and the scores for use of sleep medica-
tion and sleep duration were less differ-
ent from those for HC.
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The use of somnific medications

in patients with sleep disorders

Among 405 patients with sleep dis-
orders, 83 (20.5%) patients had taken
medicine for their sleep disturbances at
least once a week in the past one month
when evaluated as outpatients. The most
commonly used medication was benzo-
diazepines (41/83, 49.4%), followed by
Chinese patent medicine (19/83,22.9%)

and zopiclone (17/83,20.5%). The som-
nific medications used by these 83 pa-
tients are shown in Table II.

Correlation between sleep

disorders and core symptoms

of FM and quality of life

A comparison of the demographics of
FM patients with and without sleep dis-
orders is shown in Table III. There were
no significant differences in age, BMI,
disease duration, TPC, sex, smoking
history, drinking history, marital sta-
tus, work status, and education level
between the 2 groups, and the 2 groups
were comparable.

A comparison of core symptoms in FM
patients with sleep disorders and in
those without sleep disorders is shown
in Table I'V. After adjusting for age and
sex, sleep disorders had a negative ef-
fect on pain VAS (p<0.05). After fur-
ther adjustment for pain VAS score,
except for the WPI score (p=0.84), de-
pression, stress perception, fatigue and
overall FM impact were significantly
more severe in FM patients with sleep
disorders than in those without sleep
disorders, and there was a positive cor-
relation (B>0, p<0.05).

A comparison of the quality of life of
FM patients with sleep disorders and
those without sleep disorders is shown
in Table V. After adjusting for the ef-
fects of age, sex and pain level, except
for the 3 dimensions of physical func-
tion, physiological function, and gen-
eral health, the PCS and MCS scores of
the SF-36 as well as other dimensions
for FM patients were higher than those
for patients without sleep disorders
(p<0.05), and all had negative correla-
tions (B<0). Among them, the impact on
the emotional function dimension score
was the most significant (B=-18.49),
and the negative impact on MCS (B=-
12.10) was more substantial than the
impact on PCS (B=-5.40) (p<0.001).

Comparison of sleep quality,

core symptoms and quality of life

in patients with and without

somnific medications among 405
patients with sleep disorders
Comparisons of patients who took som-
nific medications or not on FM core
symptoms and quality of life are pre-

Clinical and Experimental Rheumatology 2023
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Table V. Quality of life of FM patients with and without sleep disorders.

sented in Table VI. Those patients who
took somnific medications were likely
to have worse sleep quality with higher
scores in subjective sleep quality, sleep
latency, sleep duration dimensions
(»=0.000), and likely to experience
more severe pain (p=0.005) and depres-
sion (p=0.003), and greater overall im-
pact of disease (p=0.049) compared to
the patients who did not take somnific
medications. The physical pain and so-
cial function of patients who took som-
nific medications was affected signifi-
cantly more than that of patients who
did not take somnific medications, with
lower SF-36 physical pain and social
function subscale scores (p=0.004 and
p=0.002, respectively).

Discussion

In this cross-sectional study of 450 FM
patients, 90% of the patients had sleep
disorders, and FM patients, compared
with healthy individuals, reported sig-
nificant impairment in subjective sleep
quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep distur-
bances, and daytime dysfunction. The
use of sleep medication was also signif-
icantly higher among FM patients than
among HC. One-fifth of patients with
sleep disorders took somnific medi-
cations, and the most frequently used
drugs were benzodiazepines, including
Lorazepam, Estazolam, Clonazepam,
Oxazepam, and Alprazolam, followed
by Chinese patent medicines, and zopi-
clone. The severity of sleep disorders in
FM patients was significantly positive-
ly correlated with physical function,
pain, depression, stress perception, and
fatigue symptoms but had no effect on
the diffuseness of pain (assessed by the
WPI). The severity of sleep disorders
more significantly negatively affected
mental health than physical health but
had not yet had an effect on physical
function, physiological function, and
general health. Moreover, patients who
took somnific medications even had
worse sleep quality, and more likely
to experience more severe pain and
depression, as well as greater overall
impact of the disease and poorer so-
cial functioning. These results help to
enhance clinicians’ understanding of
the characteristics of sleep disorders in

Clinical and Experimental Rheumatology 2023

SF-36 score With sleep Without sleep B 95% CI p-value*
disorders disorders
(n=405), m(SD)  (n=45), m(SD)
Physical function 59.7 (25.6) 66.8 (27.0) -3.33 (-11.03,4.36) 0.40
Physiological function 158 (31) 27 (369) -9.18 (-18.96,0.61) 0.07
Physical pain 39.6 (18.1) 492 (16.9) -5.56 (-10.12,-1.00) 0.017
General health 30.6 (18.1) 358 (17.9) -3.70 (-9.26,1.85) 0.19
Vitality 40.6 (15.1) 50.5 (16.8) -9.62 (-14.38,-4.86) <0.001
Social function 57.2 (20.0) 70.5 (21.9) -11.22 (-18.46,-3.98) 0.002
Emotional function 40.6 (434) 60.2 (46.3) -18.49 (-32.13,-4.84) 0.008
Mental health 41.8 (19.8) 509 (21.9) -9.08 (-15.17,-3.00) 0.004
Physical component summary 364 (16.6) 447 (16.9) -540 (-10.19,-0.61) 0.027
Mental component summary 48.2 (19.6) 61.1 (21.5) -12.10 (-18.06,-6.15) <0.001

SF-36: Quality of Life Scale; m(SD): mean (standard deviation); B: regression coefficient; 95% CI:

95% confidence interval.

*Effect of sleep on quality of life, controlling for sex, age and pain VAS.

Table VI. Sleep quality, core symptoms and quality of life of patients who did and did not
take somnific medications among 405 patients with sleep disorders.

Patients who took Patients who did not take p-value
somnific medications somnific medications
(n=83), M (SD) (n=322), M (SD)

PSQI Total score 16.1 +£2.6 119+25 0.000
Subjective sleep quality 2407 19+0.8 0.000
Sleep latency 2409 19+10 0.000
Sleep duration 1912 14+10 0.000
Habitual sleep efficiency 22+05 23+05 041
Sleep disturbances 20+0.7 1.9+£0.6 0.14
Daytime dysfunction 26 +0.7 25+0.7 0.21
WPI score 120+44 11.5+45 0.38
Pain VAS score 64+19 57+19 0.005
BDI score 108 £ 7.1 84+6.1 0.003
PSS score 28.1£90 27.1+8.7 0.38
MFI score 66.7 + 15.8 652+16.9 051
FIQR total score 509 + 21.1 46.0+20.0 0.049
SF-36

Physical function 58.7 +£23.9 60.0 £26.1 0.68
Physiological function 120 £ 27.1 16.8+31.9 0.20
Physical pain 346 + 184 409178 0.004
General health 28.7 + 18.0 31.1+18.2 0.29
Vitality 39.7 = 144 40.8+15.3 0.53
Social function 49.5 +26.6 592+243 0.002
Emotional function 375 x415 414+439 0.46
Mental health 403 +£20.8 422+19.6 045
Physical component summary  33.5 + 16.0 372+16.7 0.07
Mental component summary 449 +20.6 49.0£192 0.08

M (SD): mean (standard deviation); PSQI: Pittsburgh Sleep Quality Index; WPI: Widespread Pain
Index; VAS: visual analogue scale; BDI: Beck Depression Inventory; PSS: Perceived Stress Scale;
MFI: Multidimensional Fatigue Scale; FIQR: Revised Fibromyalgia Impact Questionnaire; SF-36:

Quality of Life Scale.

FM patients and their correlation with
symptom severity and quality of life,
thereby facilitating the development of
treatment protocols and research ideas
for this disease.

In this study, 90% of FM patients had
sleep disorders, mainly manifesting as
daytime dysfunction, decreased sleep
efficiency and decreased sleep quality,

suggesting that sleep disorders in FM
patients are prominent and common.
However, the shortening of sleep time
and the use of sleep medications were
not as high as expected. In previous
studies (37), the total PSQI scores for
FM patients ranged from 5.2 to 15.5;
the score of 12.1 in this study was in
the upper-middle part of that range,
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similar to the results of studies in Spain
(11.6+3.7 points) (38), and Brazil (12)
(10-16) points) (39). In this study, the
PSQI scores for FM patients were high
in 3 dimensions: daytime dysfunction
(mean: 2.4), sleep efficiency (mean:
2.3) and sleep quality (mean: 1.9), and
the scores for 2 dimensions, i.e. sleep
time (mean: 1.4) and use of sleep medi-
cations (mean: 0.5), were low, suggest-
ing that the sleep problems experienced
by FM patients were mainly due to in-
efficient sleep, decreased sleep quality,
and daytime dysfunction resulting from
sleep problems rather than shortened
sleep time and the use of sleep medi-
cations. This result is consistent with
previous findings that sleep disorders
in FM patients are characterised by se-
vere nonrestorative features (5). There-
fore, the practice of simply prolonging
sleep time to obtain better quality sleep
is not advisable for FM patients and
may not only fail to compensate for
sleep but also aggravate fatigue (40).
In addition, although the “use of sleep
medications” dimension score in this
study was significantly higher for FM
patients than for HCs, the score was
the lowest among all dimension scores
(mean: 0.5 points), indicating that FM
patients did not use sleep medications
frequently. Similar results were report-
ed for the Osorio CD study, which also
found that the more prominent sleep
problems in FM patients were pro-
longed sleep onset, sleep disorder, and
daytime dysfunction and that the use of
sleep medications was comparable to
that of healthy individuals (39).

The use of sleep medications was lower
than expected, may be related to the
suboptimal efficacy of sleep medica-
tions in the treatment of sleep disorders
in patients with FM (5) and may also be
related to concerns about the side effects
of sleep medications in FM patients (5).
In this study, in addition to having no
effect on the number of somatic pain
sites, sleep disorder was associated
with pain level, fatigue, depression,
stress perception symptoms, and over-
all FM impact in FM patients. The
more severe the sleep disorder, the
more severe were the above symptoms
and overall FM impact. Previous stud-
ies have demonstrated the relationship
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between sleep quality and FM symp-
toms. For example, sleep quality in
FM patients can predict pain levels the
next day (41), and reduced sleep qual-
ity can lead to increased sensitivity to
pain (42); however, there are also stud-
ies (16) that showed that sleep quality
in FM patients was not associated with
pain. In this study, although sleep disor-
der was related to the degree of physi-
cal pain in patients, it was not related to
the number of pain sites. This phenom-
enon deserves further study. Sleep has
a powerful recovery-enhancing effect,
sleep disorder is a determining factor
in fatigue, and improving sleep is likely
to have a beneficial effect on reducing
fatigue, a common symptom of chronic
musculoskeletal disorders (43). This
study also found a positive relationship
between sleep quality and depression, a
finding that is consistent with the results
reported by Ulus et al. (16), suggesting
that sleep contributes to maintaining
emotional well-being. Similar to previ-
ous research (16, 17), this study further
supports the correlation between sleep
quality and the overall impact of FM
on patients: the worse the sleep quality,
the more severe the physical function,
overall symptoms, and overall impact
of the disease in patients with FM.

The severity of sleep disorders af-
fects many core symptoms of FM, in
turn adversely affecting quality of life,
especially mental health. When rheu-
matic diseases, such as rheumatoid
arthritis and Sjogren’s syndrome, are
accompanied by FM, physical pain is
aggravated, and quality of life is fur-
ther reduced (44). Thus, pain is also a
major factor affecting quality of life.
Therefore, after correcting for age and
sex, this study also corrected for pain
and found that sleep disorders still have
a very prominent impact on quality of
life, a result that is consistent with pre-
vious research findings that sleep qual-
ity is an independent risk factor for the
physical and mental health of FM pa-
tients (45). This study found that sleep
quality had the greatest impact on emo-
tional function and had a greater im-
pact on mental health than on physical
health, a finding that is consistent with
the results of Strombeck’s study (44).
This may be because sleep is crucial in

mental health and because the inability
to get enough sleep weakens an indi-
vidual’s resilience, which changes the
individual’s ability to cope with stress
and various negative events that occur
in the outside world (46). The emo-
tional impact of sleep increases over
time, and continuous sleep deprivation
can lead to a gradual deterioration in
mood. Sleep problems in FM patients
can eventually lead to depression (47).
Therefore, the substantial impact of
sleep on the mental state and mood of
FM patients should not be underesti-
mated, and sufficient attention should
also be paid to the mental and emotion-
al state of patients with sleep disorders.
The finding that patients who took som-
nific medications still suffered from
sleep problem and worse body pain, as
well as worse depression, thus, were
more affected by the FM as a whole.
We could infer that the sleep quality of
these patients was no worse than the
others who also had sleep disorders for
which they took somnific medications
that did not improve their sleep, espe-
cially subjective sleep quality, sleep
latency, and sleep duration. This might
indicate that the current commonly
used sleep medications are likely to
be effective only in habitual sleep effi-
ciency, sleep disturbances and daytime
dysfunction. More targeted sleep treat-
ment programmes are needed.

The study has some limitations. First,
the cross-sectional design makes it
impossible to judge a causal relation-
ship between sleep and other symp-
toms. In addition, sleep quality was
assessed by self-report. This reporting
style is subjective. In this study, only
the PSQI scale was used to assess sleep
quality, but the PSQI is a very mature,
internationally recognised, and widely
used self-measurement tool for assess-
ing sleep quality. It has been translated
and widely used in many countries for
sleep-related cross-sectional surveys
(48). In future studies, sleep diaries
may be used (49) together with sleep
actigraphy or objective sleep measures
to jointly assess patient sleep quality.
Because there is currently no satisfac-
tory and effective treatment for FM,
sleep is an important factor affect-
ing the main symptoms and quality
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of life of patients. Clinicians should
pay attention to the predictive role of
sleep quality on other core symptoms
of FM and determine the need for in-
terventions for sleep disorders in FM
patients. By improving the quality of
sleep, the vicious cycle of the mutual
influence between symptoms can be
broken to promote improvements in
the overall symptoms of FM patients.
In the future, interventions that include
approaches for improving sleep disor-
ders can be investigated as measures to
treat FM patients.
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