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Background: Fibromyalgia (FM) is a chronic medical condition characterized by wide-

spread pain, sleep disturbance, and cognitive dysfunction. Sleep disorders are thought to play

a prominent role in the etiology and symptomatic management of FM, specifically obstruc-

tive sleep apnea (OSA). In order to provide collaborative care, we need a better under-

standing of any overlapping presentation of FM and OSA. We conducted a site-wide review

of patients from 2012–2016 to identify FM patients diagnosed with OSA.

Methods: Charts were reviewed in patients aged 18 and above from 2012–2016 using ICD

codes from a clinical data repository. Intersection of patients with a diagnosis of FM and

OSA in clinics of psychiatry, sleep, rheumatology, and other outpatient clinics was com-

pared. Polysomnography order patterns for FM patients were investigated.

Results: Co-morbidity was highest in the sleep clinic (85.8%) compared to psychiatry

(42.0%), rheumatology (18.7%), and other outpatient clinics (3.6%) (p<0.001). In the

rheumatology and other outpatient clinics, 93.5% and 96% of patients respectively, had no

polysomnography ordered. Pairwise comparison of co-morbidity in clinics: sleep vs psychia-

try, sleep vs rheumatology, sleep vs other clinics, psychiatry vs rheumatology, psychiatry vs

other clinics, and rheumatology vs other clinics were statistically significant after applying

a Sidak adjustment to the p-values (all p<0.001).

Conclusion:Our analysis suggests that there could be a correlation between FM and OSA, and

referral to sleep studies is recommended in the management of patients with FM. The varying

prevalence of FM patients with co-morbid OSA in sleep clinics when compared to other

outpatient clinics suggests a discrepancy in the identification of FM patients with OSA. When

properly screened, OSA co-morbidity has the potential to be higher in other outpatient clinics.

Keywords: fibromyalgia, obstructive sleep apnea, co-morbidity, sleep, rheumatology,

psychiatry

Introduction
Fibromyalgia (FM) is a medical condition associated with chronic pain and char-

acteristic areas of heightened tenderness to pressure1 and is associated with

suffering,2 economic costs, and lost productivity.3–6 Epidemiological data suggest

that the disease varies in prevalence from 2%–8% and that it occurs more com-

monly in females.7 The disease is occasionally seen alongside co-morbid functional

disorders such as interstitial cystitis and irritable bowel disorder.8 Individuals with

FM are also more likely to have psychiatric disorders, including depression,

anxiety, obsessive compulsive disorders, and post-traumatic stress disorders.7

While the exact etiology of FM is unclear, the disease is thought to be due to

central nervous system dysfunction leading to an increased sensitivity to pain.7–9
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There are known genetic and environmental factors that

correlate with the disease and individuals are more likely

to develop the disease if a first-degree family member is

affected.10 Environmental factors are also associated with

the disease and include physical trauma, infections, and

psychological stress.7 Treatment of FM is typically geared

toward cognitive behavioral therapy as well as improving

sleep patterns, and promoting increased activity and exer-

cise. Pharmacotherapy with duloxetine or pregabalin may

also be an option, and opioids, while controversial, are

occasionally used in treating FM.11

Other symptoms commonly associated with FM are:

fatigue, sleep disturbance, memory problems,7 and non-

restorative sleep,7 suggesting a relationship between

obstructive sleep apnea (OSA) and FM.12,13 OSA is com-

mon and often goes unrecognized, leading to medical and

economic consequences.14–16

Sleep abnormalities could lead to increased pain

perception.17,18 Sleep plays a prominent role in both the etiol-

ogy and treatment of FM. One commonly observed sleep

disturbance in patients with FM is alpha-wave intrusions dur-

ing deep sleep.12 Some studies have also suggested

a correlation between sleep-disordered breathing and FM.13

It has been established that women with FM had sleep-

disordered breathing.13 FM may be a marker for occult sleep

apnea in males.19 This is a particularly noteworthy correlation

to explore since care for patients with FM is often scattered

due to co-morbidities. Because of psychiatric co-morbidities

of both OSA and FM, these patients are also commonly under

the care of psychiatry and pain clinics and end up being on

medications including benzodiazepines and opioids.

Combination of opioids and benzodiazepines could lead to

worse outcomes in OSA and patients could become dependent

on opioid pain medications.20,21

The brain's mechanism of pain modulation involves

complex pathways.22 Little is known about the neural cir-

cuitry underlying this phenomenon. Loss of 4 hours of rapid

eye movement sleep is associated with hyperalgesia.23

A unique electroencephalography (EEG) finding has been

observed in patients with OSA and FM. In this study by

Rosenfeld et al, OSA co-morbidity was reported to be 45%.

This study also identified low delta/alpha ratio during non-

rapid eye movement sleep.24 A case series study has also

demonstrated that treatment of underlying sleep-disordered

breathing can improve subjective pain symptoms in patients

with FM.25

If OSA is the primary sleep abnormality in FM, could

a safer treatment like continuous positive airway pressure

(CPAP) represent a better option than benzodiazepines? If

OSA is contributing to increased pain perception, treating

the underlying sleep apnea and related problems could

decrease pain perception, and eventually lead to decrease

in opioid use. As mentioned, studies are emerging asso-

ciating FM and OSA, and much remains to be learned

about polysomnographic findings. It is important to know

the percentage of patients with diagnosis of OSA and FM

combined. This could lead to a better understanding of this

overlapping presentation, leading to appropriate treatment

and avoiding unnecessary polypharmacy. Our study sought

to further investigate the co-morbidity of FM with OSA.

Methods
Institutional Review Board (IRB) for the Protection of

Human Subjects, Loyola University Chicago, Health

Science Division, approved the study as expedited.

Patient consent to review their medical records was not

required by the IRB, the study was of minimal risk and

identifiers were confidential. The study is in compliance

with the Declaration of Helsinki. We sought to identify

patients aged 18 and above with a diagnosis of FM and

OSA across all outpatient clinics including psychiatry,

sleep, and rheumatology between 2012 and 2016. Our

institution’s large-scale clinical data repository was quer-

ied using super-computer assistance to perform a site-wide

analysis of outpatients from the Loyola University

Chicago health system from 2012–2016. Data were

obtained from the electronic medical records and inclusion

criteria were applied using ICD-9 and ICD-10 codes.

Diagnoses of FM were determined using ICD-9 code

729.1 and ICD-10 codes M79.1 and M79.7. OSA diag-

noses were identified by using ICD-9 code 327.23 and

ICD-10 code G47.33.26 Polysomnography (PSG) order

patterns for FM patients in rheumatology and other out-

patient clinics were investigated by looking for sleep study

orders. Patients considered to have FM were diagnosed by

their primary care physician based on a clinical evaluation,

physical exam, and by ruling out conditions with similar

symptoms. Patients considered to have OSA were diag-

nosed after a sleep study (PSG test results).

Inclusion criteria
1. Patients diagnosed with FM;

2. patients diagnosed with OSA;

3. number of patients diagnosed with FM carrying diag-

nosis of OSA. Table 1 shows identifying OSA

co-morbidity in FM patients.
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Statistical methods
Patients were categorized according to their treatment

clinic and compared across psychiatry, sleep, rheumatol-

ogy, and other Loyola outpatient clinics, and the statistical

significance of the association of clinic with co-morbid

OSA and FM was assessed with a chi-squared test.

Pairwise comparisons of co-morbidity by clinic were

assessed with a Sidak adjustment applied to p-values for

multiple comparisons.

Results
Table 2 shows the number of patients with FM and OSA

and combined FM and OSA in psychiatry, sleep, rheuma-

tology, and other outpatient clinics. The highest proportion

of FM patients were present in rheumatology clinic

(2,505/8,607) followed by sleep (1,205/6,975), psychiatry

(364/2,393), and other clinics (15,106/380,666). FM

patients were mostly female (14,833/19,180), OSA

patients were mostly male (8,583/14,908).

The highest rate of co-morbidity in FM was in sleep

clinics (85.8%) and the contributory factor is naturally the

presence of OSA patients. Also, FM patients referred to

sleep clinics had a sleep study done. But, data from the

rheumatology and remaining outpatient clinics demon-

strate that patients with FM were not regularly referred

for PSG. In rheumatology clinics, of the 2,035 FM patients

without OSA, PSG was ordered in 131 patients (6.4%) and

no PSG was ordered in 1,904 patients (93.5%). Eighty-five

of the 131 patients for whom PSG was ordered (64%) did

not complete their study. In other outpatient clinics, of the

14,554 FM patients without OSA, PSG was ordered for

585 patients (4.0%) and no PSG was ordered for 13,969

patients (96%). Four hundred and sixteen of the 585

patients for whom PSG was ordered (71%) did not com-

plete their study.

Our analysis showed that the co-morbidity of sleep

apnea and FM was highest in sleep clinics (85.8%) com-

pared to psychiatry (42.0%), rheumatology (18.7%), and

the remainder of outpatient clinics (3.6%) (p<0.001 for all

comparisons) (Figure 1).

Discussion
Data regarding the prevalence of OSA in FM patients are

emerging. This chart review shows there could be an

association between FM and OSA. When looking at the

correlation and association between FM and OSA, there

could be a difference based on methodology. The differ-

ence in the rates of co-morbid FM with OSA between our

center’s outpatient clinics, specifically the increased co-

morbidity identified in the sleep clinic compared to the

psychiatry, rheumatology, and other outpatient clinics sug-

gests a potential discrepancy in the identification of FM

patients with OSA.

In other clinics except psychiatry, sleep, and rheuma-

tology, prevalence of FM with OSA co-morbidity was

only 3.6%. When psychiatry, sleep, and rheumatology

clinics' FM cohort was added to the other clinics, FM

with OSA co-morbidity increased to 11.9%, pointing out

Table 1 Identifying obstructive sleep apnea (OSA) co-morbidity in fibromyalgia (FM) patients

Psychiatry clinic
(n=2,393)

Sleep clinic
(n=6,975)

Rheumatology clinic
(n=8,607)

Other clinics (n=380,666)

Included Included Included Included

FM FM FM FM

n=364 (15.2%) n=1,205 (17.2%) n=2,505 (29.1%) n=15,106 (3.9%)

OSA OSA OSA OSA patients

n=393 (16.4%) n=6,011 (86.1%) n=1,003 (11.6%) n=7,501 (1.9%)

FM with OSA FM with OSA FM with OSA FM with OSA

n=153 (42.0%) n=1035 (85.8%) n=470 (18.7%) n=552 (3.6%)

Excluded Excluded Excluded Excluded

No OSA or FM=1,789 No OSA or FM=794 No OSA or FM=5,569 No OSA or FM=358,611
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the clustering of FM with OSA in psychiatry, sleep, and

rheumatology clinics with the highest in sleep

clinics (85.8%). FM with its overlap with rheumatology

could explain the high amount of FM patients in that clinic

(29.1%). Similarly, 42.0% of patients with FM with OSA

co-morbidity in psychiatry clinics could be explained by

psychosomatic aspects of FM and the psychiatric co-

morbidity of OSA.

Most patients, once they are registered at a sleep clinic,

will undergo a sleep study. Our data suggest that in the

rheumatology and other outpatient clinics, 93.5% and 96%

of FM patients respectively were not referred for PSG. We

were not able to identify, in our retrospective study, the

reason for this low referral rate. A prospective survey

could address this. Given that 96% of FM patients in

outpatient clinics were not referred for PSG, referral to

specialists is needed when treating patients with FM. What

could explain this likely correlation? What could be the

connecting factor? Is FM leading to sleep apnea or sleep

apnea leading to FM? One possible way to look into this is

to establish which group of patients was identified first-

selection of patients based on their OSA status and then

look for FM criteria vs selection where FM patients were

identified first and then tested for OSA. In Alvarez Lario

et al's study,27 the authors wanted to determine whether

sleep disorders can cause FM. They studied 30 patients

Table 2 Number of patients with fibromyalgia (FM) and obstructive sleep apnea (OSA) and combined FM and OSA in psychiatry,

sleep, rheumatology, and all other outpatient clinics

Psychiatry clinic (n=2,393)

FM

n=364 (15.2%)

OSA

n=393 (16.4%)

Both FM and OSA

n=153 (42.0%)

Age, mean, SD 57.36,15.43 56.19, 13.43 53.95, 13.22

Female, n (%) 276 (75.8) 226 (57.5) 113 (73.8)

Sleep clinic (n=6,975)

FM

n=1,205 (17.2%)

OSA

n=6,011 (86.1%)

Both FM and OSA

n=1,035 (85.8%)

Age, mean, SD 53.27, 13.13 52.32, 13.37 53.01, 12.62

Female, n (%) 859 (71.2) 2,775 (46.1) 718 (69.3)

Rheumatology clinic (n=8,607)

FM

n=2,505 (29.1%)

OSA

n=1,003 (11.6%)

Both FM and OSA

n=470 (18.7%)

Age, mean, SD 53.02, 15 55.12, 12.55 54.64, 11.87

Female, n (%) 2,124 (84.7) 649 (64.7) 366 (77.8)

All other clinics excluding psychiatry, sleep, and rheumatology clinics (n=380,666)

FM

n=15,106 (3.9%)

OSA

n=7,501 (1.9%)

Both FM and OSA

n=552 (3.6%)

Age, mean, SD 52.8, 17.08 58.3, 13.86 58.28, 13.69

Female, n (%) 11,574 (76.6) 2,675 (35.6) 345 (62.5)

Other clinics including psychiatry, sleep, and rheumatology (n=404,048)

FM

n=20,304 (5.2%)

OSA

n=17,603 (4.3%)

Both FM and OSA

n=2,429 (11.9%)

Age, mean, SD 53.3, 16.55 55.2, 13.82 55.18, 12.99

Female, n (%) 15,661 (77.1) 7,292 (41.4) 1,632 (67.1)
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diagnosed with sleep apnea and only one patient met

criteria for FM.27 If a cohort of OSA patients is chosen

and evaluated for FM, the rate is around 15%, as in this

study.25 In Marvisi et al's study, the authors studied 900

consecutive OSA subjects and a total of 135 (15%)

patients fulfilled criteria for FM.25 Similarly, in a study

of FM occurrence in OSA where OSA patients were

screened for FM, there was absence of correlation.28 In

our study (Table 2), in sleep clinics, 1,205 (17.2%) of the

6,975 patients had FM. However, of the 1,205 FM

patients, 1,035 had OSA (85.8%). This indicates the pos-

sibility that ifthere is a causal mechanism at all, it is likely

that FM is leading to OSA rather than OSA leading to FM.

On the other hand, when a cohort of FM patients was

evaluated for OSA, the rate was much higher.13 In this

study, when they identified FM patients and then investi-

gated for co-morbid OSA, co-morbidity was higher (83%)

had apnea-hypopnea index greater than 15, explaining

a stronger correlation between FM and OSA. It is possible

that variables like obesity in FM could be leading to

OSA.29 Research is needed in this area.

There are other explanations for poor sleep among FM

patients aside from OSA. American College of

Rheumatology included symptoms such as waking unre-

freshed, fatigue, tiredness, and insomnia in the 2010 diag-

nostic criteria for FM.30 Patients complain of feeling tired

and unrefreshed.31 Wakefulness, unrefreshing sleep, and

diffused myalgia have been studied and are associated

with the alpha EEG pattern.32 Correct diagnosis of under-

lying sleep disturbance in FM patients is important because

if the underlying sleep abnormality also includes OSA,

combining benzodiazepine with opioid medication could

lead to adverse health outcomes including more

fatigue.33,34 There are early reports of beneficial effect of

CPAP in FM.25 Studies are needed to see if medications

could be helpful. Sodium oxybate has been looked at for

FM and has been shown to improve pain and fatigue in FM

patients.35 Sleep disorders like OSA can have tremendous

medical and economic consequences for individual patients

and for society. Cardiac and vascular morbidity in OSAmay

include systemic hypertension, cardiac arrhythmias, pul-

monary hypertension, cor-pulmonale, left ventricular dys-

function, stroke, and sudden death.14 Our analysis suggests

that there may be a correlation between FM and OSA, and

collaborative care and referral to sleep studies are recom-

mended in the management of patients with FM. In review-

ing the literature we sought to explore the relationship

between FM and OSA. FM patients should be screened

for OSA and referred for PSG, as needed. This review has

limitations. This study was a retrospective chart review

where the diagnosis of FM was based on the patients’

diagnosis list as evaluated and entered by the primary med-

ical provider. This analysis was unique at the patient-level

of that particular clinic. The clinic was chosen first and the

patient group in that clinic was analyzed before studying the

next clinic. We identified co-morbidities for each clinic. All

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
Sleep Psychiatry Rheumatology All other clinics

OSA & FM

Figure 1 Percentage of patients with fibromyalgia and obstructive sleep apnea in psychiatry, sleep, rheumatology, and all other outpatient clinics.

Abbreviations: FM, fibromyalgia; OSA, obstructive sleep apnea.
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sleep apnea patients are referred to a sleep clinic to undergo

a sleep study. To correctly identify OSA co-morbidity

among FM patients across all clinics, a prospective study

is needed. FM patients with no existing documented history

of OSA should be identified from all clinics before the

patient is referred for a sleep study. Patients should then

be referred for a sleep study to rule out OSA.

Conclusion
FM is a potentially disabling condition that can affect an

individual’s ability to function at home or at work. The

disease is poorly understood, although there are certain

known risk factors and associated conditions that are worthy

targets of investigation. Our study focused on investigating

sleep-disordered breathing, specifically OSA, as a potential

co-morbid medical condition in individuals with FM.Among

various clinics, highest co-morbidity was identified at sleep

clinics. The variance in prevalence of FM patients with

concomitant OSA in the sleep clinic when compared to

other outpatient clinics suggests a discrepancy in the identi-

fication of FM patients with OSA.36 When properly

screened, the co-morbidity of FMwith OSA has the potential

to be higher in other outpatient clinics. This suggests the need

for collaborative care and referral to specialists for PSGwhen

managing patients with FM. Prospective multi-center stu-

dies, to confirm our findings, are also necessary in future

collaborations. There might be an association between OSA

and FM. FM patients should be evaluated for OSA and

studies are needed to see if CPAP could be helpful.

Disclosure
The authors report no conflicts of interest in this work.
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