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Abstract
Objective: Fibromyalgia patients often complain of unrefreshed sleep. Polysomnography findings have shown a
decrease in slow wave sleep, alpha-delta EEG pattern, decreased rapid eye movement (REM) sleep and increased
number of arousals. However, the sleep abnormality and unrefreshed sleep in fibromyalgia could be more than a
reduction in slow wave sleep and alpha-intrusion pattern. Emerging information has shown the comorbidity of
fibromyalgia with obstructive sleep apnea. The aim of this study is to evaluate the frequency of obstructive sleep
apnea (OSA) in fibromyalgia patients and its occurrence with REM and non-REM (NREM) sleep.
Methods: A retrospective chart review was conducted at our center. Charts of patients who visited the clinic of
one psychosomatic medicine specialist from January 2015 to December 2015 were reviewed for patients diagnosed
with fibromyalgia, OSA, and patients with combined fibromyalgia and OSA. A sleep study (polysomnography test
results) of patients carrying a combined diagnosis of OSA and fibromyalgia were also reviewed.
Results: Of the total number of patients (n=117) patients diagnosed with fibromyalgia was n=14 (12%). Out of
these 14 patients, 10 patients also had obstructive sleep apnea (71%). And of these patients’ polysomnography
results were available n=8, decreased REM sleep n=5 (62%), apnea/hypopnea worse in REM sleep n=6 (75%), with
a mean REM Apnea Hypopnea Index of 37.5 events per hour.
Conclusion: There is a possible association of fibromyalgia with OSA where REM sleep abnormalities were
found in patients with combined fibromyalgia and OSA.

Keywords: Fibromyalgia; Obstructive sleep apnea; Non-REM sleep;
REM sleep; Alpha intrusion pattern; Alpha-delta pattern; Slow wave
sleep; Hyperalgesia

Introduction
Fibromyalgia is a common cause of chronic musculoskeletal pain
affecting 3-5% of the population [1]. It is characterized by widespread
pain and tenderness on palpation in at least 11 to 18 specific
anatomical locations [1-3]. In addition to generalized pain,
fibromyalgia is also associated with non-refreshing sleep, fatigue,
functional impairment, cognitive dysfunction, depression, stiffness,
psychiatric symptoms and variable gastrointestinal symptoms [1-3].
The etiology of fibromyalgia is still unknown. Several factors are
thought to contribute to the pathophysiology of fibromyalgia. They
include abnormal pain processing and central sensitization,
dysregulation of the hypothalamic-pituitary-adrenal axis (HPA), and
immunological vulnerability [2,3].
To diagnose Fibromyalgia the patient must meet the following 3
conditions: First the patient must have a widespread pain index (WPI)
score of ≥ 7 and a symptom severity scale (SS) score of ≥ 5 or the
patient can have a WPI score of 3-6 with a SS score of ≥ 9. Second the
patient should also experience symptoms at a similar level for at least 3
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months and third all other disorders have been ruled out. The WPI
looks at the history of pain in 19 areas of the body where a point is
given to each area the patient feels pain in the last 7 days. The final
score will be between 0 and 19. The SS scale looks at the severity of the
patient’s fatigue, unrefreshed sleep, cognitive problems and the extent
of the patient’s somatic symptoms. The severity of each symptom over
the past week is rated between 0-3 with a final SS score of 0-12 [4].
As stated above, patients with fibromyalgia often complain of feeling
tired and unrefreshed after a full night of sleep [1]. The first objective
evidence of sleep abnormality in fibromyalgia was found 30 years ago
when an alpha-delta pattern on electroencephalogram (EEG) was
found in fibromyalgia patients during sleep. Subsequent
polysomnography studies have shown a reduction in slow wave sleep
(SWS), decrease in rapid eye movement (REM) sleep and increased
number of arousals [5]. The alpha EEG pattern has been associated
with wakefulness, unrefreshing sleep and diffused myalgia [6,7] which
suggests a possible explanation for daytime fatigue. This is further
exacerbated by the reduction in slow wave sleep (stage 3 and 4 of nonREM sleep). SWS is thought to be an important part of sleep
restoration where heart rate, blood pressure, sympathetic activity,
cerebral glucose consumption and cortisol levels are decreased while
growth hormone is released during stage 4 sleep [1]. Studies have
shown that noise-induced disruption of SWS results in increased
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tenderness, diffused myalgia and fatigue in healthy individuals [5]
especially if this disruption continues for consecutive nights of sleep.
However, the sleep abnormality and unrefreshed sleep in
fibromyalgia could be more than a reduction in SWS and alphaintrusion pattern. Emerging information has shown the comorbidity of
fibromyalgia with obstructive sleep apnea (OSA) [8-13]. Obstructive
sleep apnea (OSA) is characterized by recurrent episodes of partial and
complete airway obstruction during sleep resulting in excessive
daytime sleepiness [14]. Polysomnography is used to diagnose
obstructive sleep apnea and its severity based on the apnea-hypopnea
index (AHI). OSA is defined when the AHI is ≥ 5 where AHI of 5-15 is
mild, 15-30 is moderate, and >30 is severe [10]. A study looking at
male sleep apnea patients found 27% had criteria for fibromyalgia [12].
In another study by Rosenfeld VW et al., obstructive sleep apnea was
reported to be 45% in the fibromyalgia group [9].
Across studies, there is a vast amount of evidence that suggests that
sleep and pain are also related. Sleep complaints are present in 67-88%
of chronic pain disorders and at least 50% of individuals with insomnia
suffer from chronic pain [15,16]. Longitudinal evidence shows a
directional effect of pain on sleep involving patients with fibromyalgia,
rheumatoid arthritis and burn injury [16]. Roehers et al. found a loss
of 4 hours of REM sleep was associated with hyperalgesia [17]. A
decrease in REM sleep is a common issue for fibromyalgia patients
who may attribute to the musculoskeletal pain and stiffness found in
these patients. Whereas, in patients with obstructive sleep apnea the
apneic episodes generally occur during REM sleep. For some patients,
they exclusively occur during REM sleep which could also be related to
a hyperalgesic state. The aim of this study is to evaluate the frequency
of OSA in fibromyalgia patients and its occurrence with REM and
non-REM sleep.

obstructive sleep apnea and its severity based on the apnea-hypopnea
index (AHI). OSA is defined when the AHI is ≥ 5 where AHI of 5-15 is
mild, 15-30 is moderate, and >30 is severe [15].

Procedure
A total of 117 patients visited the clinic of one psychosomatic
medicine specialist from January 2015 to December 2015. Of the 117
patients, 37 patients were male with the mean age of 55.27 and 80
patients were female with the mean age of 55.6. All charts were
reviewed through the electronic medical records program EPIC and
filtered using the ICD 9 codes of 2015 and the updated ICD 10 codes
of 2016. Of these 117 patients the retrospective chart review first
identified the number of patients diagnosed with sleep apnea by using
the ICD codes ICD 9 327.23 and ICD 10 G47.33. Afterwards the chart
review identified the number of patients diagnosed with fibromyalgia
using the ICD codes ICD 9 729.1 and ICD 10 M79.1 and M79.7. After
that, the number of patients diagnosed with fibromyalgia, and carrying
the diagnosis of OSA were identified. This group was the group used
for sampling. Of these 10 patients only 8 patients had
polysomnographic findings on file. 2 patients carried the diagnosis of
fibromyalgia and OSA but the sleep study was done in an outside sleep
center and therefore was excluded from the sample. The remaining 8
patients’ sleep studies were reviewed looking at NREM sleep and REM
sleep abnormalities (Figure 1).

Materials and Methods
Research design
This study was a retrospective chart review conducted at Loyola
University Medical Center with IRB approval. IRB protocol number
208577.

Subject
Charts of all the patients who visited the clinic of one
psychosomatic medicine specialist from January 2015 to December
2015 were reviewed for patients diagnosed with fibromyalgia, OSA,
and patients with combined fibromyalgia and OSA.
The inclusion criteria consisted of:
1. Patients formerly diagnosed with fibromyalgia by their primary
care physician
2. Patients diagnosed with OSA.
Exclusion criteria consisted of:
1. Patients with no history of fibromyalgia
2. Patients with no history of OSA
Patients considered to have fibromyalgia were diagnosed by their
primary care physician based on a clinical evaluation, physical exam
and ruling out conditions with similar symptoms. Patients considered
to have OSA were diagnosed only after a sleep study
(polysomnography test results). Polysomnography is used to diagnose
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Figure 1: Flow diagram of participants; FM: Fibromyalgia; OSA:
Obstructive Sleep Apnea.

Results
Of the total number of patients (n=117) patients diagnosed with
fibromyalgia was n=14 (12%). Of these 14 patients, 3 patients were
male and 11 patients were female with the mean age of 54.6. Out of
these 14 patients, 10 patients also had obstructive sleep apnea (71%).
The 10 patients consisted of 2 male patients and 8 female patients with
the mean age of 59.5. And of these patients’ polysomnography results
were available n=8 (Table 1 and Table 2), decreased REM sleep n=5
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(62%), apnea/hypopnea worse in REM sleep n=6 (75%), with a mean
REM Apnea Hypopnea Index of 37.5 events per hour.
Diagnosis of Fibromyalgia
N=14 (11 Females; 3 Males; Mean Age 54.6)
Sleep Apnea

N=10 (71%) (8 Females; 2 Males; Mean Age
59.5)

No Sleep Apnea

N=4

Table 1: Summary of Fibromyalgia Patients with and without Sleep
Apnea.
Polysomnography Results
Decreased REM Sleep

Apnea/Hypopnea
Sleep

N=5 (62%)

N=6 (75%)

Worsened

in

hydroxybutyrate, a metabolite of the inhibitory neurotransmitter
GABA [2]. It has been shown to increase SWS, reduce alpha rhythms
and improve pain and fatigue in a small group of fibromyalgia patients
[13]. This was later confirmed in a larger study conducted by
Moldofsky et al. where they found that SXB facilitated SWS and
reduced the wakefulness after sleep; therefore, reducing physiological
sleep instability, a perception of pain, and fatigue. Thus, being one of
the first medications that improve the key features associated with
fibromyalgia [2].
This review has limitations. This study was a retrospective chart
review where the diagnosis of fibromyalgia was based on the patients’
diagnosis list as evaluated and entered by the primary medical
provider. The sample size was small so it was difficult to obtain
descriptive statistics and sample size calculations thus limiting the
scope of the study.

REM

Conclusion

Table 2: Summary of Polysomnography results showing decreased
REM sleep and REM sleep apnea.

This review raises the possibility that there might be an association
between OSA and REM sleep abnormalities in fibromyalgia. However,
larger studies are needed to see if this possibility is true. It is important
to evaluate fibromyalgia patients for OSA and studies are needed in
this area to see if treatments like CPAP could become an effective
treatment in this population. Future research should be conducted to
look at medications that effect REM sleep and its association with pain
in fibromyalgia patients.
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References

This study shows there may be an association of OSA to
fibromyalgia where REM sleep abnormalities were found in patients
with combined fibromyalgia and OSA. Data regarding the prevalence
of OSA in fibromyalgia is limited but, this may be due to selection bias.
Few studies looking at the association between fibromyalgia and OSA
select patients based on their OSA status and then look for
fibromyalgia criteria. However, if the selection was done in reverse
where fibromyalgia patients were identified first and then tested for
OSA we may find a stronger correlation between the two as shown in
this study. Another possible route would be to have a large sample size.
In one case series that looked at 900 OSA subjects, it was found that
135 or 15% of the patients had fibromyalgia based on the American
College of Rheumatology criteria [10]. We believe this study should be
replicated in a larger prospective study.

1.

(4 Females; 1 Male; Mean Age (6 Females; Mean Age 57.6)
53.8)
REM Apnea-Hypopnea Index of 37.5 events per hour

The importance of diagnosing the correct underlying sleep
disturbance in fibromyalgia patients can vastly change the treatment
that is provided to the patient. In the case of a patient with
fibromyalgia having insomnia and pain a common medication
prescribed is an opioid or benzodiazepine. However, if the underlying
sleep abnormality is obstructive sleep apnea this treatment plan would
worsen the sleep apnea with serious medical consequences and also
could lead to increased fatigue and increased pain the following day
which can feed into a vicious cycle of poor sleep followed by a painful
day leading to a night of worse sleep [18,19]. In patients with
fibromyalgia and OSA, the pain perception is most likely increased due
to decrease levels of REM sleep leading to hyperalgesia. Studies are
needed to see if continuous positive airway pressure (CPAP) therapy,
as well as, medications that increase REM sleep could help these
patients.
Sodium Oxybate (SXB) is one medication that increases REM sleep
that has been looked at for fibromyalgia. SXB is the salt of gamma-

Fibrom Open Access, an open access journal

2.

3.
4.

5.
6.
7.
8.
9.
10.
11.
12.

Choy EH (2015) The role of sleep in pain and fibromyalgia. Nat Rev
Rheumatol 11: 513-520.
Moldofsky H, Inhaber NH, Guinta DR, Alvarez-Horine SB (2010) Effects
of sodium oxybate on sleep physiology and sleep/wake-related symptoms
in patients with fibromyalgia syndrome: a double-blind, randomized,
placebo-controlled study. The J Rheumatol 37: 2156-2166.
Okifuji A, Bradshaw DH, Olson C (2009) Evaluating obesity in
fibromyalgia: neuroendocrine biomarkers, symptoms, and functions.
Clin Rheumatol 28: 475-278.
Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Katz RS, et al. (2010)
The American College of Rheumatology preliminary diagnostic criteria
for fibromyalgia and measurement of symptom severity. Arthritis Care
Res 62: 600-610.
Roizenblatt S, Moldofsky H, Benedito‐Silva AA, Tufik S (2001) Alpha
sleep characteristics in fibromyalgia. Arthritis Rheum 44: 222-230.
Moldofsky H (2001) Sleep and pain. Sleep Med Rev 5: 385-396.
Chervin RD, Teodorescu M, Kushwaha R, Deline AM, Brucksch CB, et al.
(2009) Objective measures of disordered sleep in fibromyalgia. J
Rheumatol 36.
Marvisi M, Balzarini L, Mancini C, Ramponi S, Marvisi C (2015)
Fibromyalgia is frequent in obstructive sleep apnea and responds to
CPAP therapy. Eur J Case Rep 26: e49-e50.
Scharf MB, Baumann M, Berkowitz DV (2003) The effects of sodium
oxybate on clinical symptoms and sleep patterns in patients with
fibromyalgia. J Rheumatol 30: 1070-1074.
Sepici V, Tosun A, Köktürk O (2007) Obstructive sleep apnea syndrome
as an uncommon cause of fibromyalgia: a case report. Rheumatol Int 28:
69-71.
Köseoğlu Hİ, İnanır A, Kanbay A, Okan S, Demir O, et al. (2017) Is There
a Link Between Obstructive Sleep Apnea Syndrome and Fibromyalgia
Syndrome? Turk Toraks Dergisi 18: 40.
Molony RR, MacPeek DM, Schiffman PL, Frank M, Neubauer JA, et al.
(1986) Sleep, sleep apnea and the fibromyalgia syndrome. J Rheumatol
13: 797-800.

Volume 2 • Issue 2 • 1000126

Citation:

Meresh E, Rao M, Ghattas A, Shah K (2017) Polysomnographic Findings in Fibromyalgia: A Retrospective Chart Review. Fibrom Open
Access 2: 126.

Page 4 of 4
13.
14.
15.
16.

May KP, West SG, Baker MR, Everett D W (1993) Sleep apnea in male
patients with the fibromyalgia syndrome. Am J Med 94: 505-508.
Franklin KA, Lindberg E (2015) Obstructive sleep apnea is a common
disorder in the population—a review on the epidemiology of sleep apnea.
J Thorac Dis 7: 1311.
Scharf MB, Baumann M, Berkowitz DV (2003) The effects of sodium
oxybate on clinical symptoms and sleep patterns in patients with
fibromyalgia. J Rheumatol 30: 1070-1074.
Finan PH, Goodin BR, Smith MT (2013) The association of sleep and
pain: an update and a path forward. J Pain Relief 14: 1539-1552.

Fibrom Open Access, an open access journal

17.
18.
19.

Roehrs T, Hyde M, Blaisdell B, Greenwald M, Roth T (2006) Sleep loss
and REM sleep loss are hyperalgesic. Sleep 29: 145-151.
Affleck G, Urrows S, Tennen H, Higgins P, Abeles M (1996) Sequential
daily relations of sleep, pain intensity, and attention to pain among
women with fibromyalgia. Pain 68: 363-368.
Aǧargün MY, Tekeoǧlu I, Güneş A, Adak B, Kara H, et al. (1999) Sleep
quality and pain threshold in patients with fibromyalgia. Compr
Psychiatry 40: 226-228.

Volume 2 • Issue 2 • 1000126

