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Objectives: To determine the prevalence of obstructive
sleep apnea in female patients with fibromyalgia (FM)
presenting to physical therapy outpatient clinics.

Methods: The 36-item short form health survey
(SF-36) questionnaire, Berlin test, and epworth
sleepiness scale were administered, along with a
polysomnography to 38 female patients. This cross-
sectional study comprised diagnosed with FM
according to the diagnostic criteria of the American
College of Rheumatology, between March 2017 and
August 2019, at the Faculty of Medicine Hospital,
Canakkale Onsekiz Mart University, Canakkale,
Turkey.

Results: Of the participants, 65.9% were found to
have obstructive sleep apnea (OSA). Patients with
OSA were older and had a higher disease activity score
for FM. A strong positive correlation was identified
between the apnea-hypopnea index (AHI) and the
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FA disease activity score. A negative correlation was
found between AHI and the subscales of SF-36.

Conclusion: A clinical assessment of female patients
with FM requires a multidisciplinary approach, and
patients with excessive daytime sleepiness in particular
are recommended to undergo polysomnography. The
authors believe that the early detection and treatment
of accompanying OSA will contribute not only to the
quality of life, but also to the survival of patients with
FM.
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Fibromyalgia (EM) is a syndrome with an unknown
etiology that is characterized by widespread
musculoskeletal pain and tenderness, fatigue, sleep
disorders, excessive daytime tiredness, headaches that
are more prominent in the morning, bloating and
diarrhea, abdominal pain, cognitive impairment and
depression.! Due to these symptoms, patients are unable
to meet the requirements of their daily lives; and their
quality of life is impaired.” Worldwide, the prevalence
of FM is 0.2-6.6% and 90% of patients are women.**
Obstructive sleep apnea (OSA) is characterized by
recurrent episodes of upper airway obstruction and
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frequent decreases in arterial oxygen saturation during
sleep, and is a public health problem and it has been
found to be associated with impairment in the quality
of life.” The ratio of men diagnosed with OSA to women
is 8:1, because while the disease is monitored in men
with classic OSA symptoms such as snoring, witnessed
apnea and daytime sleepiness; women have weaker
symptoms like morning headaches, fatigue, insomnia
and feeling of exhaustion that often lead to diagnoses of
both depression and FM.®” Do the symptoms in female
patients with FM, such as fatigue, insomnia, cognitive
disorders, and headache in the morning, also indicate
a common pathophysiology of both diseases? Does the
diagnosis of FM in female patients make us overlook
the same patients in terms of OSA? Does FM in women
mask OSA?

As a result of all these questions, the present study
approaches female patients with FM from a new
perspective in order to establish its association with

OSA.

Methods. This is a cross-sectional study comprises
female patients aged >18 years, diagnosed with FM
according to the diagnostic criteria of the 2011 American
College of Rheumatology (ACR) in physical therapy
and rehabilitation outpatient clinics between March
2017 and August 2019, who consented to participate in
the study.® Diagnosis is based on complaints of extensive
pain persisting for at least 3 months and reports of pain
from 4 kgF pressure in at least 11/18 tender points on
the body.

The study was approved by the Canakkale Onsekiz
Mart University Clinical Trials Ethics Committee
(01.11.2017 and E.145858) and Faculty of Medicine
Hospital, Canakkale Onsekiz Mart University,
Canakkale, Turkey. The participants who gave consent
for participation in the study were informed of the
study objectives and methods by the researchers, and all
patients provided written and verbal informed consent.
The study conforms to the provisions of the Declaration
of Helsinki.

The exclusion criteria were the menopausal
period, either spontaneously or surgically; using
benzodiazepines, agonists or sodium oxybate; presence
ofany kind of joint inflammatory disease or degenerative
joint disease; malignancy. No sample size was selected
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in the present study, with the goal being to reach all
patients meeting the study inclusion criteria during the

study period.
The study was carried out in the Faculty of Medicine
Hospital, Canakkale Onsekiz Mart University

Canakkale, Turkey. The Short Form-36 (SF-36) health
survey questionnaire, Berlin test and epworth sleepiness
scale were administered to the patients, and all patients
underwent polysomnography (PSG). Based on the
PSG results, patients with an apnea-hypopnea index
(AHI) of 5-15 were considered to have mild OSA,
patients with an AHI of 15-30 were considered to have
moderate OSA and those with an AHI of greater than
30 points were considered to have severe OSA. Patients
with an AHI of less than 5 points were considered
to have no OSA. Patients with moderate and severe
OSA underwent a continuous positive airway pressure
(CPAP) titration study according to their clinical status
and were prescribed a CPAP device.

Short form-36. The scale contains 36 items in the
8 sub-dimensions of physical functioning (10 items),
social functioning (2 items), role limitations due
to physical health (4 items), role limitations due to
emotional problems (3 items), emotional well-being
(5 items), energy/vitality (4 items), pain (2 items) and
general health (5 items). The scale generates a score
for each subscale rather than generating a single total
score.” Subscales are rated on a 0-100 scale in which
0 points indicates a poor health condition and 100
points indicates a good health condition in the relevant
subscale. The Turkish version of the SF-36 was validated
by Kogyigit et al.'

Berlin test. This is a questionnaire designed for the
community screening of OSA, containing a total of 10
questions in 3 categories. Each category is evaluated
within itself. If 2 or more categories showed a positive
result, the OSA risk is considered to be high according
to this questionnaire."

Epworth sleepiness scale (ESS). This scale investigates
tendency to sleep during 8 daily life activities. Each
item contains 4 answers that are rated from 0-3."> The
total score in this scale is in the range of 0-24 points,
with higher total scores indicating excessive daytime
sleepiness. The Turkish version of the scale was validated
by Izci et al.”?

Polysomnography recording. All patients underwent
PSG in the sleep laboratory using a 64-channel
neuron-spectrum (Schreiber & Tholen, Germany) PSG
device with the American Academy of Sleep Medicine
(AASM) standards, and data were scored utilizing the
2012 AASM scoring guidelines.
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The International Classification of Sleep Disorders,
third edition, was used to adjudicate sleep disorders
in our patients integrating PSG data.” Patients with a
PSG demonstrating apneas or hypopneas with an AHI
>5/hours were rendered a diagnosis of OSA.

Statistical analysis. The data was analyzed using the
Statistical Package for Social Sciences (SPSS) version
20.0 (IBM Corp., Armonk, NY, USA). The data was
expressed as number, percentage, mean, standard
deviation, median and minimum-maximum values.
The t-test was used according to the results of normal
distribution. A Chi-square test was used for the analysis
of categorical data. A correlation coefficient (r): 0-0.24
indicated a weak correlation, while an r: 0.25-0.49
indicated moderate, an r: 0.50-0.74 indicated strong,
and an r: 0.75-1.0 indicated a very strong correlation. A
p-value <0.05 was considered significant.

Results. A total of 38 subjects were included in
the study with a mean age of 52.4+8.0 (median: 51.5,
min-max: 40-68) years. The mean AHI was 19.0+21.5
(median: 10.6, min-max: 0.2-79.9). The ESS, SF-36
subscale scores, FM criteria, sleep duration, sleep
efficiency, mean oxygen saturation measured during
PSG and the lowest saturation values are presented in
Table 1.

Of the participants, 36.8% were in the high-risk
group according to the Berlin test; 68.4% of the study
group had excessive daytime sleepiness according to the
ESS; and OSA was detected in 65.9% of the participants
(Table 2).

A significant relationship was noted between age,
ESS, symptom impact questionnaire score (SIQR) in
FM and the lowest saturation value in PSG and the
presence of OSA (p<0.05). The age, ESS and SIQR
scores were higher in patients with OSA (Table 3).

In  the comparison between AHI and other
parameters, a strongly positive correlation was
identified between AHI and age (r: 0.510, p=0.001), a
moderately positive correlation between AHI and ESS
(r: 0.441, p=0.0006), a moderately positive correlation
between AHI and the Berlin test (r: 0.453, p=0.001),
a strongly positive correlation between AHI and SIQR
(r: 0.619, p<0.001) and a moderate negative correlation
between AHI and the lowest saturation recorded
during PSG (r: -0.623, p<0.001). An analysis of the
relationship between the AHI and SF-36 subscales
showed a moderate negative correlation with the
physical functioning subscale (r: -0.606, p<0.001),
a moderate negative correlation with the physical
role limitation subscale (r: -0.359, p=0.044), a strong
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Table 1 - General characteristics of the study group.

Variables Mean + SD Median (min-max)
Age (years) 52.4+ 8.0 51.5 (40.0-68.0)
ESS 8.9+5.6 7.5 (0.0-24.0)
SF-36 subscales
Physical functioning 46.4 +20.5 45.0 (15.0-90.0)
Physical role limitation 43.0 +40.8 25.0 (0.0-100.0)
Pain 40.7 +22.7 42.5 (0.0-90.0)
General health 46.7 +17.3 50.0 (10.0-90.0)
Energy/vitality 43.1+15.7 45.0 (10.0-75.0)
Social functioning 44.5 + 26.4 43.8 (12.5-100.0)
Emotional role limitation 57.3 +37.1 66.7 (0.0-100.0)
Mental health 49.9 + 16.9 48.0 (12.0-84.0)
Fibromyalgia criteria
Pain location score 13.8 +4.9 15.0 (3.0-21.0)
SIQR 259 +12.7 24.0 (0.0-46.5)
Sleep duration (minute) 322.7 +39.7 325.0 (222.0-394.0)
Sleep efficiency 81.2+12.2 82.7 (50.8-111.5)
Mean saturation (%) 97.0+1.3 97.0 (94.0-99.0)
Lowest saturation (%) 88.3+6.2 90.0 (72.0-97.0)
Apnea-hypopnea index 19.0 £ 21.5 10.6 (0.2-79.9)

SIQR: symptom impact questionnaire score,
ESS: epworth sleepiness scale

Table 2 - Sleep scores and obstructive sleep apnea (OSA) in the study

group.
Variables n (%)
Berlin test
Low risk (<1) 24 (63.2)
High risk (>2) 14 (36.8)
Epworth sleepiness scale
Normal 12 (31.6)
Normal but increased daytime sleepiness 12 (31.6)
Increased but modest daytime sleepiness 4(10.4)
Increased, moderate daytime sleepiness 5(13.2)
Increased, severe daytime sleepiness 5(13.2)
OSA
Absent 13 (34.1)
Mild 8 (21.1)
Moderate 9(23.7)
Severe 8 (21.1)
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negative correlation with the pain subscale (r: -0.550,
»=0.001), a moderate negative correlation with the
social functioning subscale (r: -0.436, p=0.013) and a
moderate negative correlation with the emotional role

limitation subscale (r: -0.425, p=0.015) (Table 4).

Discussion.  Fibromyalgia progresses with
widespread pain, a feeling of exhausted, anxiety, fatigue,
years of restless sleep and consequently cognitive
dysfunction.'® It affects the patients’ quality of life by
disrupting their daily lives, entertainment and sports
activities, academic achievements and family lives.'” The
etiopathogenesis of the disease is still uncertain and to
date, no pharmacological treatment has been shown to
significantly improve pain, quality of life or associated
symptoms in FM patients."® Also, the role of non-
pharmacological treatments has not yet been clearly
demonstrated due to the lack of large clinical trials.?
The mismatch in clinical and community-based
studies in female/male ratios in OSA is an evidence
that we cannot diagnose all OSA female patients. Late
diagnosis of female patients with OSA also causes
complications of the disease, more frequent exposure of
female patients, and therefore reduced survival.*!
Although the symptoms of FM and OSA overlap in
female patients, there is a paucity of data in literature
regarding the prevalence of OSA in female patients
with FM, and such patients are rarely referred by
the rheumatology, physical therapy, and algology
outpatients to the sleep laboratory for PSG recording. In
addition, the opioids and benzodiazepins that are used in
pharmacotherapy of FM can further worsen OSA, and

worsening OSA results in a vicious circle with the onset

Table 3 - Comparison of the study group according to OSA.

of increased pain perception.”>” Hence, determining
the prevalence of OSA among female patients with FM
and the early institution of appropriate therapy (CPAP)
may avoid unnecessary polypharmacy.

Table 4 - Correlation between the apnea-hypopnea index and other
factors.

Variables AHI
r P-value
Age (year) 0.510 0.001
Epworth sleepiness scale 0.441 0.006
Berlin test 0.453 0.001*
SF-36 subscales
Physical functioning -0.606 <0.001
Physical role limitation -0.359 0.044
Pain -0.550 0.001
General health -0.230 0.205
Energy/vitality 0.072 0.695
Social functioning -0.436 0.013
Emotional role limitation -0.425 0.015
Mental health 0.131 0.476
Fibromyalgia criteria
Pain location score 0.321 0.069
SIQR symptom score 0.619 <0.001
Sleep duration (min) -0.020 0.907
Sleep efficiency -0.094 0.576
Mean saturation (%) -0.149 0.372
Lowest saturation (%) -0.623 <0.001

*Kendall rank correlation coefficient. AHI: apnea-hypopnea index,
1: correlation coefficient

Variables OSA P-value
Absent Present
Mean+SD Median (min-max) Mean+SD Median (min-max)

Age (year) 47.1 +4.6 46.0 (40.0-57.0) 55.2+8.0 56.0 (40.0-68.0) <0.001
Epworth sleepiness scale 59+3.9 5.0 (0.0-14.0) 10.4 +5.8 9.0 (1.0-24.0) 0.007
Fibromyalgia criteria

Pain location score 122 +4.4 10.5 (8.0-19.0) 14.7 +5.1 15.0 (3.0-21.0) 0.113*

SIQR 16.8 £ 12.2 12.8 (0.0-41.0) 31.1 £9.9 29.0 (16.0-46.5) 0.001
Sleep duration (min) 331.3+£22.6 331.5 (284.0-373.0) 318.2 + 46.0 323.0 (222.0-394.0) 0.249
Sleep efficiency 82.4+8.5 85.5 (64.2-93.8) 80.5 + 13.9 80.3 (50.8-111.5) 0.652
Mean saturation (%) 97.5+1.2 98.0 (95.0-99.0) 96.8 +1.3 97.0 (94.0-99.0) 0.134
Lowest saturation (%) 92.1+3.2 93.0 (86.0-97.0) 86.4 6.5 88.0 (72.0-95.0) 0.001*

*Mann-Whitney U-test. OSA: obstructive sleep apnea, SIQR: symptom impact questionnaire score
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The present study detected OSA in 65.9% of female
patients with FM. In addition, 68.4% of the subjects in
the study group had excessive daytime sleepiness. This
prevalence rate we have determined; OSA was higher
than the prevalence rates reported in the literature,
both in women in the community (6-25%) and in
women with FM (4%).2%% Our result was closer to the
50% OSA prevalence rate determined in the study, in
which both female and male FM patients were taken.?
Patients with OSA were older and had higher disease
activity score for FM.

In our study, as AHI increased, hypoxemia,
measured on PSG, deepened and there was a strongly
negative correlation between AHI and pain. These
findings are important, in that they indicate the
contribution of increased tissue hypoxia on clinical
deterioration in FM. Furthermore, pain scores were
higher in patients with OSA, which suggests that OSA
may lead to a hyperalgesic condition. It has been shown
that intermittent hypoxia in OSA increases neuronal
degeneration, microglia activation, HIF-1-alpha and
mitochondrial reactive oxygen species, and thereby
results in hyperalgesia.?”?® On the other hand, impaired
sleep quality can lead to increased interleukin-6 (IL-6),
interleukin-1(IL-1) and tumor necrosis factor alpha
(TNF-a) levels, resulting in an inflammatory response
worsening FM symptoms and increased pain.”

In our study, a negative correlation was noted
between AHI and the all subscales of SF-36. This
suggests that the presence of OSA is associated with
decreased functional capacity and worsening general
well-being in female patients with FM.

Among the patients found to have OSA, 8 (21.1%)
had mild, 9 (23.7%) had moderate and 8 had severe
OSA. The patients with mild OSAs were advised to
lose weight, to quit smoking and alcohol if such a
medical history was remarkable, and to avoid using
opioids and benzodiazepins for the treatment of FM.
Of the 9 patients with moderate OSA, 6 underwent
a CPAP titration study following PSG, along with
all 8 patients with severe OSA. An appointment was
made for a CPAP titration study by the sleep laboratory
for 3 patients with moderate OSA. Additionally,
7 patients who used the CPAP device for at least
one month were contacted by phone, and significant
improvement was noted in the pain location score and
SIQR symptom score after treatment when compared
to the pre-treatment scores. The results of the present
study are consistent with those of a study that reported
a significant improvement in FM symptoms following
a 3-week course of CPAP therapy in 14 patients with
OSA and FM.* Sepici et al,”' performed PSG recording
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in a female patient with FM who suffered from waking
up tired in the morning, non-relaxing sleep, daytime
sleepiness and snoring, and after diagnosing severe
OSAs, they reported improvement after the initiation
of CPAP therapy.

Cardiac arrhythmias are more common due to
increased sympathetic activity, both in patients with
FM and in those with OSA.?*3? For this reason, the
association between OSA and FM should be considered
important due to their effects on quality of life, but
most importantly, their effects on increased mortality
rates.

Study limitations. The limitations of the study
include the collection of study data from a single center
and the small sample size. Also, as this is a cross-sectional
study, cause-effect analysis cannot be performed.

In conclusion, the present study has focused on
determining the prevalence of OSA in female patients
with FM with similar symptoms. Due to the high
prevalence rate detected in the present study, we
recommend a clinical assessment of female patients
with FM using a multdisciplinary approach, and
suggest that patients with excessive daytime sleepiness
in particular should undergo PSG. The early detection
and treatment of accompanying OSA will contribute
not only to the quality of life, but also to the survival
of patients with FM. Prospective studies with a larger
patient population evaluating the efficacy of treatment
will throw more light on this subject.
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