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Background: This pilot study measures pain perception, somatosensory amplification and its relationship to health anxiety in patients 
with fibromyalgia (FM) and patients with FM and obstructive sleep apnea (OSA); this study also examines the effects of OSA on pain 
perception in patients with FM.
Methods: In this pilot study, patients diagnosed with FM or FM and OSA, completed three self-reported questionnaires: Short-Form 
McGill Pain Questionnaire (SF-MPQ), Somatosensory Amplification Scale (SSAS), and Illness Behavior Questionnaire (IBQ). Sleep 
study results were analyzed. Scores were summarized using medians and interquartile ranges and are compared using Wilcoxon rank 
sum tests.
Results: Overall FM (n = 25), female n=23 male n=3 mean age, 57.48 years. OSA n=17 (68%) and 8 (32%) were not. The SF-MPQ 
Sensory sub-scale scores and the SF-MPQ overall scores differed significantly between patients with and without OSA. The SF-MPQ 
Sensory sub-scale scores were significantly lower for patients with OSA (p=0.03), as were SF-MPQ overall scores (p=0.04). SSAS 
overall scores and IBQ overall scores did not differ significantly by OSA diagnosis. Correlations of the different dimensions of IBQ 
with SSAS and mean number of diagnoses in FM and FM+OSA, mean number of diagnoses in problem list of SSAS ≤30 was 29.5, 
mean number of diagnoses in SSAS ≥30 was 34.9.
Discussion: Developing a better understanding of the effects of OSA on pain perception in patients with FM is needed for improved 
health status. More research is needed to see if higher pain perception and SSAS score lead to increased health care utilization and to 
evaluate the relationship between untreated disordered sleeping and pain perception in patients with FM.
Conclusion: Our findings highlight the need for more research to evaluate the relationship between treated and untreated disordered 
sleeping, pain perception, somatization and illness behavior in the health status of individuals with FM.
Keywords: fibromyalgia, obstructive sleep apnea, pain perception, symptom amplification, illness behavior

Introduction
Fibromyalgia syndrome (FMS) is a disabling chronic pain disorder associated with high levels of pain and suffering. 
Individuals often experience symptoms of widespread pain, mood changes, sleep disturbances, and fatigue. Co- 
morbidities such as IBS, headache, and sleep disorders are often coupled with and complicate FM treatment.1 Patients 
report experiencing functional limitations which can affect productivity and ultimately economic costs.2 The impact of 
FMS on health status can be assessed through tools that translate a patient’s qualitative experience into objective 
measures. Quality and severity of FM pain symptoms can be evaluated through self-assessments including the Short- 
Form McGill Pain Questionnaire (SF-MPQ), Somatosensory Amplification Scale (SSAS), and Illness Behavior 
Questionnaire (IBQ).3–5
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Disordered sleeping is commonly experienced in FMS and is part of the American College of Rheumatology’s 
diagnostic criteria for FMS. Symptoms are specified as waking unrefreshed, fatigue, tiredness, and insomnia.6 Although 
sleep recording is not part of the routine evaluation in patients with FMS, polysomnography may disclose primary sleep 
disorders in these patients. A research study of a general rheumatology practice found that a large proportion of women 
with FMS also had sleep-disordered breathing and that FMS may also be a marker for obstructive sleep apnea (OSA) in 
males.7–10 It has also been recommended that patients with FMS receive sleep study referrals as part of standard care.11

The relationship between FMS and OSA is important because research findings suggest that disordered sleep may 
worsen the sensation of pain.12 Loss of Rapid Eye Movement (REM) sleep is associated with hyperalgesia suggesting 
sleep abnormalities and pain perception are related.13 The relationship between REM sleep loss and hyperalgesia is 
complex but is hypothesized to be related to the cholinergic system, which is involved in both REM sleep and pain 
perception in addition to other neurotransmitter interaction.13 Increased REM sleep correlates to improved health, with 
most individuals averaging 70 min per night which is 25% of total sleep time (TST).14–16 Additionally, when FMS 
patients perceived sleep as restful, they reported improved daytime symptoms.6 Unique Electroencephalograph (EEG) 
findings have also been observed in patients with OSA and FMS with a study identifying abnormalities in Non-Rapid 
Eye Movements (NREM).17 FMS patients with undiagnosed OSA may be at risk of worse pain symptoms given 
untreated OSA and disordered sleeping. It is important to determine the pain and psychological correlates of FMS 
patients who also have OSA (NREM and REM apneas and decreased REM apnea) and see if pain and psychological 
factors are the same, less or increased in fibromyalgia patients without OSA.

Due to the psychiatric co-morbidities of both OSA and FMS, patients are commonly under the care of psychiatrists 
and pain specialists and can be taking multiple psychotropic medications, including benzodiazepines and opioids. FMS 
symptoms are often managed with benzodiazepines and opioids, both known to decrease REM sleep.18 This presents 
a problem given that OSA may be the cause of sleep problems experienced in patients with FMS and that benzodiaze-
pines are contraindicated in OSA. These patients may inappropriately end up on benzodiazepines further complicating 
health status. Developing a better understanding of the effects of OSA on pain perception in patients with FMS for 
improved health status with appropriate treatment and avoid unnecessary polypharmacy.

This study aims to 1) determine the relationship between FMS and OSA comorbidities with pain perception; 2) 
determine the behavior and healthcare utilization of FMS patients. Based on previous literature and our clinical 
experience, this study hypothesized that patients with FMS and OSA have increased pain perception in comparison to 
patients with FMS alone and furthermore, Continuous Positive Airway Pressure (CPAP) therapy can help treat OSA and 
thus will decrease pain perception in patients with FMS and OSA. We also hypothesize that patients with higher SSA will 
have increased illness behavior and healthcare utilization.

Methods
Institutional Board Approval was obtained for this study. The Institutional Review Board of Loyola University Medical 
Center approved the study. Patients included in our study had a diagnosis of FM or FM and OSA and were attending 
routine appointments from 2017 to 2020 at the Loyola University Chicago Department of Psychiatry or LUMC Burr 
Ridge Sleep Clinic. All participants were age 18 years or older and met the ICD-10 diagnostic criteria for FMS in their 
patient condition list, reported and assessed by a previous clinician. FM codes (ICD 10: M79.7 and ICD 9: 729.1) and 
OSA codes (ICD 10: G47.33 and ICD 9: 327.23) were used to identify FM patients diagnosed with OSA between 2012 
and 2018. 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 after a sleep study (polysomnography). Individuals with OSA met 
the ICD-9 or ICD-10 diagnostic criteria for OSA as reported by a previous pulmonologist or a sleep specialist. For FM 
patients without OSA, available sleep studies were reviewed and negative results were confirmed. FM patients without 
OSA patients in whom sleep study was not done, we confirmed that these patients were not referred (no referral 
identified).

Patients diagnosed with obstructive sleep apnea without diagnosis of fibromyalgia were excluded. Patients with pain- 
related symptoms like pelvic floor dysfunction and chronic back pain were excluded if there was no explicit fibromyalgia 

https://doi.org/10.2147/OARRR.S438931                                                                                                                                                                                                                             

DovePress                                                                                                                  

Open Access Rheumatology: Research and Reviews 2023:15 238

Meresh et al                                                                                                                                                          Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


diagnosis in their patient chart. At the end of their visit and after informed consent, participants were invited to complete 
three self-reported questionnaires, SF-MPQ, SSAS, and IBQ, assessing the quality and severity of their pain symptoms. 
Informed consent was obtained from the study participants. Guidelines outlined in the Declaration of Helsinki were followed.

The SF-MPQ has 15 descriptors of pain including 11 from sensory categories and 4 from affective categories. 
Descriptors of pain are rated on an intensity scale of 0 = None, 1 = Mild, 2 = Moderate, 3 = Severe.3 Total scores ranging 
from a sum of 0 to 45. Pain scores are derived from the sum of the intensity rank values of the words chosen for sensory, 
affective and total descriptors are used to compose pain scores. The SF-MPQ also includes the Present Pain Intensity 
(PPI) index of the standard MPQ and a visual analogue scale (VAS).3

SF-MPQ is reliable and valid.19–22 The SASS scale is a 10-item assessment of the tendency to experience a somatic 
sensation as intense, noxious, and disturbing. The respondent rates the degree to which each statement is “characteristic 
of you in general” on a scale of one to five. Total scores range from a sum of 10 to 50, with high scores indicate a greater 
somatic sensation.4 SASS is reliable and valid.23 The IBQ consists of 62 yes or no questions assessing patient’s attitudes, 
ideas, affects, and attributions concerning their illness.4 IBQ is reliable and valid.24 Subjects were informed that they 
could stop any of the questionnaires if they became uncomfortable, fatigued, or bored. In addition to survey responses, 
name, visit date, and diagnosis of FM or FM and OSA were recorded. After data collection, information was entered and 
stored in REDcap. The SF-MPQ, including sensory sub-scale scores, affective sub-scale scores, and total overall scores, 
the SSAS overall scores, and the IBQ overall scores were all calculated as simple arithmetic sums of all corresponding 
survey items for each respective survey. Scores are summarized using medians and interquartile ranges and are compared 
using Wilcoxon rank sum tests. From the IBQ, 14 questions are associated with the Whiteley Index of Hypochondriasis 
and 5 questions are associated with Psychological vs Somatic perception of illness. Available sleep study results of FM 
and OSA undergoing CPAP therapy and their MPQ score were analyzed retrospectively.

Results
Demography: In this sample n=25 (female n=23, male n=3). Mean age: 57.48 with FM, 17 (68.00%) were also diagnosed 
with OSA (female n=14, male n=3), and 8 (32.00%) were not (FM alone) (female n=8) (Table 1).

Pain Perception
SF-MPQ Overall Scores (Table 2)
Overall, both groups: Median: 24.00 (IQR 18.00–29.00).

Individuals with both FM and OSA (Median: 21.00, IQR: 15.00–25.00).
Individuals with FM only had a higher score (Median: 28.00, IQR: 26.00–31.00).

Table 1 Demographics of Included Fibromyalgia Patients w/OSA, 
Median SASS and IBQ Score

Demographics Total n =25

Female Male

Gender 22 3

Average age 57.48

SSAS Overall Score IBQ Overall Score

Median 32 (29–36) 34 (30–42)

Sleep Apnea, n (%)

Yes 17 (68.00) Female n=14 Male n=3

No 8 (32.00) Female n=8 –
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Specifically, the median SF-MPQ overall score was higher for individuals with FM only (patients with no OSA) 
(Median: 28.00, IQR: 26.00–31.00) than individuals with both FM and OSA (Median: 21.00, IQR: 15.00–25.00). This 
difference was statistically significant (p=0.04).

SF-MPQ Affective Sub-Scale Scores (Table 2)
Overall: 6.00 (3.00–9.00).

FM+OSA: 4.00 (3.00–9.00).
FM only: 7.00 (5.50–9.50).
p = 0.19.

SF-MPQ Sensory Sub-Scale Scores (Table 2)
Overall: 18.00 (14.00–21.00)

FM+OSA:15.00 (9.00–20.00)
FM Only: 20.50 (19.50–23.50)
SF-MPQ sensory sub-scale scores were significantly lower for patients diagnosed with OSA (p=0.03).

SF-MPQ Present Pain Intensity (Table 3)
Overall, most patients described their present pain intensity as distressing (52.00%).

Table 2 Fibromyalgia Patient’s with and without Sleep Apnea Median Scores of Self-Reported Current Pain Sliding Scale, SF-MPQ, 
SSAS, and IBQ Questionnaires

Variable Overall  
(n = 25)

Sleep Apnea  
(n = 17)

No Sleep Apnea  
(n = 8)

p

Visual Analogue Current Pain Sliding Scale, 
Median (IQR)

5.90 (3.30–6.80) 4.70 (3.30–6.50) 6.60 (4.60–7.10) 0.41

SF-MPQ Sensory Sub-scale, Median (IQR) 18.00 (14.00–21.00) 15.00 (9.00–20.00) 20.50 (19.50–23.50) 0.03*

SF-MPQ Affective Sub-scale, Median (IQR) 6.00 (3.00–9.00) 4.00 (3.00–9.00) 7.00 (5.50–9.50) 0.19

SF-MPQ Overall Score, Median (IQR) 24.00 (18.00–29.00) 21.00 (15.00–25.00) 28.00 (26.00–31.00) 0.04*

SSAS Overall Score, Median (IQR) 32.00 (29.00–36.00) 32.00 (28.00–36.00) 32.50 (30.50–36.50) 0.64

IBQ Overall Score, Median (IQR) 34.00 (30.00–42.00) 31.00 (29.00–40.00) 38.50 (31.00–42.50) 0.25

Note: *This difference was statistically significant.

Table 3 Sleep Apnea and Present Pain Intensity of Fibromyalgia Patients with 
and without OSA

Variable Overall  
(n = 25)

Sleep Apnea  
(n = 17)

No Sleep Apnea  
(n = 8)

Present Pain Intensity, n (%)

0 (No Pain) 1 (4.00) 0 (0.00) 1 (12.50)

1 (Mild) 1 (4.00) 1 (5.88) 0 (0.00)

2 (Discomforting) 5 (20.00) 5 (29.41) 0 (0.00)

3 (Distressing) 13 (52.00) 9 (52.94) 4 (50.00)

4 (Horrible) 4 (16.00) 2 (11.76) 2 (25.00)

5 (Excruciating) 1 (4.00) 0 (0.00) 1 (12.50)

Note: Data are presented as median [IQR] or n(%) as applicable.
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FM+OSA
Among patients with OSA, the most frequently reported present pain intensity was distressing (52.94%), followed by 

discomforting (29.41%), horrible (11.76%), mild (5.88%), and then no pain (0.00%) and excruciating (0.00%).
OSA (FM only):
Among patients without OSA (FM only), the most frequently reported present pain intensity (Table 3) was distressing 

(50.00%) followed by horrible (25.00%), then no pain (12.50%) and excruciating (12.50%), and then mild (0.00%) and 
discomforting (0.00%).

SF-MPQ Visual Analog Current Pain Sliding Scale Score
Overall, for all participants, the median visual analog current pain sliding scale score was 5.90 (3.30–6.80).

The median visual analog current pain sliding scale score was higher for patients without OSA (FM only) (Median: 
6.60, IQR: 4.60–7.10) than for patients with an OSA diagnosis (Median: 4.70, IQR: 3.30–6.50). However, this difference 
was not statistically significant (p=0.41).

SSAS Score (Table 2)
The SSAS overall score had a median (IQR) of 32.00 (29.00–36.00).

FM+OSA: 32.00 (28.00–36.00)
FM Only: 32.50 (30.50–36.50)
p=0.64

IBQ Score (Table 2)
Overall: 34.00 (30.00–42.00)

FM+OSA: 31.00 (29.00–40.00)
FM only: 38.50 (31.00–42.50)
IBQ overall score in participants with FM only (Median: 38.50, IQR: 31.00–42.50) was higher than individuals with 

both FMS and OSA (Median: 31.00, IQR: 29.00–40.00). However, this difference was not statistically significant 
(p=0.25).

SSAS overall scores and IBQ overall scores did not differ significantly by OSA diagnosis.

Correlations of the Different Dimensions of IBQ with SSAS (Table 4)
In the terms of correlations of the different dimensions of IBQ with SSAS in FM and FM+OSA patients, the SSAS 
diagnosis were group in two groups, SSAS ≤30 and SSAS ≥30. Mean number of diagnoses in problem list of SSAS ≤30 
was 29.5 (Table 4). Mean number of diagnoses in problem list of SSAS ≥30 was 34.9. SSAS ≤30 (n=9) had a mean score 
of 25.22; the Whiteley Index of Hypochondriasis had a mean of 6.11; and the Psychological vs Somatic perception of 
illness had a mean of 1.88. SSAS score ≥30 (n=16) had a mean score of 34.81; the Whiteley Index had a score of 10.12 
which was a 65.63% increase compared to the scores ≤30; the Psychological vs Somatic perception of illness mean was 
3.12 which was a 65.96% increase from the SSAS score ≤30.

Table 4 Stratified SSAS Scores and Comparisons in Mean Number of Diagnosis, Whitely Index, and Psychological 
vs Somatic Perception in FM and FM+OSA Patients

Mean Number of Diagnosis  
in Problems List

Whiteley Index Psychological vs  
Somatic Perception

SSAS Score ≤30 (mean score of 25.22) 29.5 6.11 1.88

SSAS Score ≥30 (mean score of 34.8) 34.81 10.12 3.12

% Increase (≤30 to ≥30) 18% 65.53% 65.96%

Open Access Rheumatology: Research and Reviews 2023:15                                                              https://doi.org/10.2147/OARRR.S438931                                                                                                                                                                                                                       

DovePress                                                                                                                         
241

Dovepress                                                                                                                                                          Meresh et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Polysomnography Data of Categorized Patients into FM with OSA Group or FM Only 
Group (Table 5)
For FM and OSA patients (15 available results), average apnea-hypopnea index (AHI) was 16.53 events/hour. Average 
total sleep time (TST) was 293.47 minutes. Average rapid eye movement (REM) latency was 206.64 minutes. Average 
Stage N1 sleep was 67.02 minutes. Average Stage N2 sleep was 176.55 minutes. Average Stage N3 sleep was 16.17 
minutes. Average REM sleep was 35.7 minutes, and average REM % of TST was 11.28% (Table 5).

For FM only patients (4 available results), average AHI was 1.775 events/hour. Average TST was 348.75 minutes. 
Average REM Latency was 133.75 minutes. Average Stage N1 sleep was 27.56 minutes. Average Stage N2 sleep was 
233.7 minutes. Average Stage N3 sleep was 35.5 minutes. Average REM sleep was 50.93 minutes, and average REM % 
of TST was 14.33% (Table 5).

Table 5 Polysomnography Data of Categorized Patients into FM with OSA Group or FM Only Group

Gender AHI 
(Events/hr)

TST 
(Min)

REM Latency 
(Min)

Stage N1 
(Min)

Stage N2 
(Min)

Stage N3 
(Min)

Stage 
R (Min)

Stage 
R TST (%)

FM + OSA Diagnosis

F 12.5 383 101 8.5 271.5 0 103 26.9

F 10.4 295.5 206.5 54.5 199 0 42 14.2

M 2 253 N/A 142.5 110.5 0 0 0

F 20.1 349.8 200 26.5 224.8 57.5 41 11.7

F 16.6 321.5 150.5 43 213 31 34.5 10.7

F 6.9 389 230 19 264 0 76 21.2

F 10.8 231.5 380 124 83 99 27.5 11.88

F 20.6 332.8 N/A 31.3 301.5 0 0 0

F 25.1 289.5 201 27.5 227.5 0 34.5 11.9

F 15.3 278 14 194 0 0 72 25.9

F 35.8 178.5 N/A 148 0 0 0 0

F 8 261.5 248 52 175.5 0 34 13

F 8.3 187.5 N/A 36.5 127 24 0 0

F 37.5 306 219 78 166 29 33 10.8

M 18.1 345 323 20 285 2 38 11.1

Average 17.571429 293.47333 206.6363636 67.02 176.5533 16.16667 35.7 11.285333

FM Only Diagnosis

F 0.5 356 174.5 2.8 285.5 51.5 12 3.4

F 2.3 289.3 149.5 48.5 197.8 0 43 14.9

F 3.4 354.5 159 22.5 228 57.5 46.5 13.1

F 0.9 395.2 52 36.5 223.5 33 102.2 25.9

Average 1.775 348.75 133.75 27.575 233.7 35.5 50.925 14.325
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Discussion
Our study has brought some light to the different pain experiences of individuals with both FM and OSA when compared 
to individuals with FM only. In FM only patients, we found that SSAS could be useful as a tool to assess somatic 
symptom attribution and health care utilization. Furthermore, by using the SF-MPQ, we found that sensory and affective 
pain levels were significantly lower for our study participants with both FM and OSA.

Individuals with OSA in our study had a confirmed ICD-9 or ICD-10 OSA diagnosis. Given that their sleep disorder 
was identified and diagnosed, it is likely that they were also receiving standard treatment of OSA through CPAP. Marvisi 
et al reported that Fibromyalgia responds to CPAP therapy.25 Given the potential of chronic opioid use in patients with 
FM, studies are needed to see if treatment of OSA with CPAP may be a nonpharmacological alternative to pain 
management

Further assessment is necessary to see if higher SSAS scores lead to increased health care utilization. Additionally, 
future research in sleep patterns between individuals with FM to individuals with both FM and OSA before and after 
CPAP treatment may provide a better understanding of REM impact on pain perception in FM patients.

Our findings may be limited due to our sample size and small geographic region. As this is a pilot study, a sample size 
was not calculated, and this study was performed in order to determine feasibility. Patients were not categorized based on 
opioid or benzodiazepine use which could potentially confound their pain assessments. Alternatively, for the diagnosis of 
FM, patients considered to have FM were diagnosed by their primary care physician based on a clinical evaluation, 
physical exam and ruling out conditions with similar symptoms. In this pilot study, instruments that assess function or 
quality of life like Fibromyalgia Impact Questionnaire was not used. Furthermore, because this study retrospectively 
analyzed sleep study results, we are unable to make conclusive statements on whether OSA or CPAP usage contributed to 
the decreased pain perception results of FM patients with OSA, although we hypothesize based on prior research results 
CPAP usage is a likely cause. Participants were not screened for the presence of depression, anxiety, level of fatigue, and 
impact of FM on their function and quality of life. Another limitation is not looking at other sleep disturbances and other 
aspects that greatly affect sleep and pain perception. Future studies should address these while looking at the OSA. 
Future prospective study must measure perception of sleep.

Did OSA led to increased pain in FM or is OSA protective or decreases pain are factors raised by the preliminary 
findings of this pilot study. Only a prospective study with a bigger n can address this in FM pts with OSA. To address 
limitations in this study, a larger study with sample size and power is required to allow for broader assessment. 
A prospective study could include a greater number of patients with FM only, and screen these patients for sleep 
difficulties such as baseline snoring. If they qualify, patients can be referred to a sleep study. These patients would then 
be separated into two groups, patients with a positive sleep study for OSA, and patients with a negative sleep study 
including patients whose screening was negative. Base line pain measurement can be done for the study and then can 
compare their baseline pain perception before CPAP treatment. Pain scale should be periodically administered and pain 
serially measured and see if pain goes down for the CPAP group compared to the FM alone group without CPAP. In our 
study, we have 17 OSA patients with history of fibromyalgia. Can CPAP decrease pain in FM+OSA? CPAP decreases 
pain in FM according to one study.25 If it decreases pain, what could be the mechanism? Could REM rebound, weight 
loss, decreased fatigue, increased physical activity all play a role? Our pilot study could be the basis for a future study. 
The focus of our preliminary pilot project was primarily on pain perception, somatosensory amplification and illness 
behavior. These topics are related but not over-encompassing. This study focused on pain, somatosensory amplification, 
and illness behavior, and future directions would be to explore other behavior and impacts such as quality of life, 
physical activity, perception of sleep, and comorbidities like depression and anxiety.

Pain perception and somatosensory amplification are implicated in FM. Following is a review of literature which 
suggest the theory of central sensitization (CS), the result of abnormal operation of pain pathways, plays a role in FM.26 

CS is an amplification of nociceptive neuron response to low-stimuli or low-threshold inputs causing increased pain.27 

Clauw et al use the analogy of a “volume control” in which FMS patients have an abnormally high setting which reduces 
inhibitory mechanisms for pain and increases excitation mechanisms of central neurons.26 Studies have found that FM 
patients have a lower threshold to induced pressure pain compared to control groups and a lower threshold at tender point 
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sites compared to control groups.28,29 Neuroimaging has also shown that FMS patients have increased blood flow in the 
cerebral pain processing areas at lower pain-inducing pressures compared to healthy control groups.26 Studies have also 
shown that nociceptive sensory input is augmented and prolonged in FM patients and maintaining the painful state 
requires little additional input, which is why seemingly non-painful activities of daily living can contribute to the chronic 
pain FMS patients experience.30 While it is not completely understood why CS develops, after it occurs, low stimuli to 
A- β nerve fibers, fibers that normally do not illicit a pain response, are recruited to stimulate neurons to transmit pain.31

Other theories that account for fibromyalgia include somatosensory amplification (SA) in which somatic sensations 
are experienced as intense, noxious, and disturbing.32 SA has three major components: 1) hypervigilance of the body, 2) 
a focus on rare or weak sensations, 3) attributing vague sensations as abnormal and symptomatic of disease rather than 
normal.4 Ciaramella et al have discovered that FM patients have greater SA scores than control groups and that these 
scores are positively associated with pain persistence and increased tender points.27 SA contributes to the development of 
CS and high scores of SA may reduce pain tolerance and increase pain intensity affectively and evaluatively.27 SA is 
further supported in previous literature where FM patients tended to evaluate their symptoms with increased severity and 
importance compared to osteoarthritis patients, and FMS patient scores for the Barsky amplification scale were similar or 
elevated to hypochondriac patients.33

Not only are pain perception and somatosensory amplification implicated in FM, but abnormal illness behavior (AIB) 
is also implicated in FMS. Pilowsky defines such behavior as a maladaptive or inappropriate experience, perception, or 
evaluation of health and illness.34 Such behavior is most commonly found in situations where there is no indication of 
a pathological basis and there exists variability due to psychological, somatic, and sociocultural influences.35 Common 
behaviors include inappropriate daily functioning, mood states, and illness beliefs; previous literature commonly used the 
Illness Behavior Questionnaire (IBQ), as a measurement of AIB.36 Although AIB was originally formulated in the 
context of hypochondriasis and hysteria, literature has shown that FM patients often show similar behavior patterns and 
consideration of such is important for FM treatment.37,38 Using the IBQ designed by Pilowski, Ercolani et al found that 
FM patients believe their pain stems from a physical cause, reject the idea that their disease is psychological, and deny 
difficulties in their lives that are not caused by FM.39 These patients have maladaptive behavior which is related but not 
proportional to their disease and can be classified as cognitive and behavior disorders according to the AIB.39 FM 
patients may often seek medical care, protest at ineffective treatments and request more suitable treatments.39 This 
behavior is often due to their mistrust of others due to their persistent belief that their pain is severe, even in the face of 
contrary evidence.39 Other literature corroborates these findings, where a measure of illness worry, a subset of questions 
from the IBQ found that illness worry was strongly associated with disability in FM patients.40

Conclusion
Our findings highlight the need for more research to evaluate the relationship between treated and untreated disordered 
sleeping, pain perception, somatization and illness behavior in the health status of individuals with FM. Developing 
a better understanding of the effects of OSA on pain perception in patients with FM is needed for improved health status 
with appropriate treatment and avoid unnecessary polypharmacy. More research is needed to see if higher pain perception 
and SSAS score lead to increased health care utilization and to evaluate the relationship between untreated disordered 
sleeping and pain perception in patients with FM. This reinforces the importance of identifying and treating OSA in FM 
patients and could prevent the use of polypharmacy in pain management.
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