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A Link to the Functional Somatic Syndromes
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Study objectives: The [unctional somatic syndromes are associated with a variety of symptoms/
signs of uncertain etiology. We determined the prevalence of several of those symptoms/signs in
patients with sleep-disordered hreathing and examined the relationship between the prevalence
of the symptoms/signs and the severity of sleep-disordered breathing.

Design: A descriptive study without intervention,

Setting: A university sleep-disorders center located in a suburban setting.

Patients or participants: Three groups of 25 consecutively collected patients with sleep-
disordered breathing. Groups varied in their apnea hypopnea indexes (Allls) as follows: upper
airway resistance syndrome (UARS) [AHI < 10/h), mild-to-moderate obstructive sleep apnea/
hypopnea (OSA/H) [AHI = 10 to < 40/h), and moderate-to-severe OSA/H (AHI = 40/h).
Measurements and results: Patients underwent comprehensive medieal histories, physical exam-
inations, and full-night polysomnography. The diagnosis of UARS included quantitative measure-
ment of inspiratory airflow and inspiratory effort with demonstration of inspiratory flow
limitation. The percentage of women among the patients with sleep-disordered breathing
(p = 0.001) and the prevalence of sleep-onset insomnia (p = 0.04), headaches (p = 0.01), irritable
bowel syndrome (p = 0.01), and alpha-delta sleep (p = 0.01) was correlated with decreasing
- severity ol AHI group.

Conclusions: We conclude that patients with UARS, mild-to-moderate OSA/H and moderate-to-
severe OSA/H differ in their presenting symptoms/signs. The symptoms/signs of UARS closely
resemble those of the functional somatic syndromes. (CHEST 2003; 123:87-95)

Key words: alpha-delta sleep: hruxism: chronic fatigue syndrome; fibromyalgia; functional somatic syndromes; irritable |
bowel syndrome:; sleep-disordered breathing: temporomandibular joint syndrome; upper airway resistance syndrome

Abbreviations: AHI = apnea/hvpopnea index; BMI = bady mass index; CMH = Cochran-Mantel-Haenszel,
CPAP = continuous positive airway pressure; 1BS = irritable bowel gyndrome; NREM = non-rapid eye movement;
OSA/H = obstructive sleep apnea/hypopnea: Pimask = nasal mask pressure; UARS = upper airway resistance syndrome

D uring the past decade, physicians treating sleep

disorders have experienced a broadening of the
spectrum of sleep-disordered breathing. In addition,
to the obstructive sleep apnea/hypopnea syndrome
(OSA/H), many researchers and clinicians now rec-
ognize the upper airway resistance syndrome

"From the Division of Pulmonarny/Critical Care Medicine ( Drs.

A.R. Gold, Dipalo, and O'Hearn), SUNY=Stony Broak, School of

Medicine, DVA Medical Center, Northport, NY: and Biostatistics
and Data Management (Dr. M.S. Gold), Novartis Consumer
Health, Summit, NJ.

This research was supported by the Division of Pulmonary/
Critical Care Medicine of SUNY-Stony Brook and did not
receive any extramural support, The authors reecived no com-
pensaﬁnn from Novartis Consumer Health in return for their
l_"lalrlir;*ipuiil_m i this research.

Manuscript received January 14, 2002; revision accepted July 23,
2002,

( .'f;rrrrfn}mnr."mln‘ lo: Avram R Gold, MD (111 D), DVA Medical
Center, Northport, NY 11768, e-mail: avram.gold@med va.gov

www.chastjoumnal.org

(UARS).! Both OSA/H and UARS often present with
the signs/symptoms ol snoring, fitful sleep, and
daytime sleepiness/fatigue. The chiel difference be-
tween the two syndromes can be found in the airflow

For editorial comment see page 12

channel of the polysomnogram. While patients with
both syndromes experience rccurrent aronsals from
sleep, OSA/H patients demonstrate decreases of
inspiratory flow to < 50% of waking levels associated
with oxyhemoglobin desaturation, while patients
with UARS have less severe inspiratory flow limita-
tion.! In a previous study,® we demonstrated that
the less severe inspiratory {low limitation of patients
with UARS during sleep is associated with a less
collapsible upper airway.
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When viewed from the perspective of upper air-
way physiology, patients with UARS and palicnts
with OSA/H are similar, differing only in the severity
of their upper airway collapsibility during sleep. In
a recent editorial. however, Gnuilleminault and
Chowdhuri® suggested that patients with UARS are
younger and more often female than patients with
OSA/IT and complain more frequently of sleep-onset
insomnia and fatigue. In addition, Guilleminault and
associates? found a greater prevalence of orthostatic
intolerance in patients with UARS than in patients
with OSA/H. In our previous study,? we observed
similar age and gender differences between patients
with UARS and patients with OSA/H. Furthermore,
it has been our impression that patients with UARS
whom we see in our prﬂtrtir:e present with sleep—
onset insomnia, headaches, gastroesophageal reflux,
depression, bruxism ( grinding of teeth), symptoms of
rhinitis, hypothyroidism, and asthma more fre-
quently than do patients with OSA/H. These obser-
vations have led us to hypothesize that patients with
UARS have a different clinical presentation from
patients with OSA/H.

In addition to the differences we have observed
between patients with UARS and patients with
OSA/H in demographics and symptoms/signs, we
have observed a remarkable feature in the polysom-
nograms of several of our patients with UARS: the
EEG finding of alpha-delta sleep.” Alpha-delta
sleep, the intrusion of waking alpha rhythm into
deep, slow-wave sleep, is not known to be a [calure
in patients with OSA/H. Rather, it has been observed
in a variety of syndromes associated with chronic
fatigue.5-5 The functional somatic syndromes# !
include chronic fatigue syndrome,'2 f'ibl‘(}m}r'algiﬂ,”
irritable  bowel syndrome (IBS),'4!5 migraine/
tension headaches,'¢ and temporomandibular joint
syndrome.”171% In addition to a common symptom
of excessive sleepiness/fatigue, these syndromes fea-
ture the following symptoms/signs: sleep-onset and
maintenance insommia, unrefreshing sleep, EEG
evidence of sleep fragmentation, bruxism, muscle
pain and tenderness, heartburn, abdominal pain/
urgency, diarrhea, headaches, depression, and ortho-
static  syncope. %20 Thus, the symptoms/signs we
have observed in patients with UARS appear to
overlap substantially with the symptoms/signs ol the
functional somatic syndromes.

Combining the findings of previous investigators
and our observations above, we hypothesized that
patients with UARS have a clinical presentation that
differs from that of patients with OSA/H and resem-
bles the clinical presentation ol the [unctional so-
matic syndromes. To test this hypothesis, we have
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determined the prevalence of a variety of symptoms/
signs in consecutively evalunated patients with sleep-

disordered breathing.

MATERIALS AND METHODS

The study is a prospective examination of the prevalence of a
variety ol symptoms/signs in 73 patients with UARS and OSA/H
(25 conseculive patients with sleep-disordered breathing at each
ol three levels of severity). All of the patients were referred to the
SUNY Sleep Disorders Center—Medicine because of a clinical
suspicion of sleep-disordered breathing. Patients with fibromyal-
gia referred for evaluation of sleep-disordered breathing®' were
exchided hecause they would be expected to have the symptoms
of the functional somatic syndromes. This study was approved by
the Institutional Review Board of SUNY at Stony Brook School of
Medicine.

Evaluation of S!cmp—ﬂimrrﬁm'ﬁrf Breathing

Consultation: On scheduling a sleep consultation, each patient
received a detailed general medical history questionnaire and a
sleep-related symptoms questionnaire to complete and bring Lo
the consultation. The sleep consultation was perlormed by a
physician with credentials in both internal medicine and sleep
medicine, and included a general medical and sleep-related
history and physical examination.

Full-Night Polysomnography: Polysommography  was  per-
formed thwu. 11 the hours of 10 PM and 6 AM. Sleep stages were
monitored using surface EEG activity af the central and occipital
regions, submental surface electromyographic activity, and left
and right electro-oculographic activity. Leg movement was de-
tected using surface electromyographic activity of the right and
lelt tibialis anterior muscle. Airflow at the nose and mouth was
monitored with a thermocouple. Thoracoabdominal movement
was monitored with piezoelectric belts. Oxvhemoglobin satura-
tion was monitored at the finger using a pulse oximeter,
continnous ECG monitored heart rate and rhythm, All of the data
were converted from analog to digital and stored on a computer
for analysis by a board-certified sleep physician.

H{Jﬂplmmw events were defined as any combination of apnea
and hypopnea lasting at least 10 s and associated with an arousal.
Apnea was defined as a decrease of inspiratory airflow to < 20%
of waking levels, and hypopnea was defined as a decrease in
inspiratory airflow to < 50% of waking levels. The clinical
diagnosis of OSA/H was established by an apnea/hypopnea index

(AHL) of at least 10 events per Lour ol sleep. Patients presenting

with symptoms of sleep-disordered breathing, but with an ATIT of

< 10/h received a presumptive diagnosis of UARS. The diagnosis

uf UARS was confirmed alfter further evaluation with a diagnostic
nasal continuous positive airway pressure (CPA ') st ld}f.

Nusal CPAP Study: All patients with a presumptive diagnosis of
UARS underwent a nasal CPAP study to demonstrate inspiratory
airflow limitation during non-rapid eye movement (NREM ) sleep
(conlirming UARS) and ta determine a t’herapl—ruﬁt level of nasal
CPAFP

During the nasal CPAT study, each patient slept wearing a
nasal CPAP mask (Respironics; Murrysville, PA). The mask was
attached via a breathing circuit and a bi-directional valve to a
source of CPAP and to a source of negative pressure (a modified
Rem-Star unit; Respironics). Using the dual Pressure Sources, we
were able to vary the mask pressure between — 20 e HyO and
20 em H,0. The monitoring of sleep stages, leg movements,
heart rhythm, and oxvhemoglobin saturation during the nasal
CPAP study was the same as for polysomnography. Nasal airflow
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was measured with a heated pneumotachograph (model 3813;
Hans Rudolph; Kansas City, MQO) and transducer (model MP45—
14-871 S/N 45534; Validyne Engineering; Northridge, CA) inter-
posed between the bi-directional valve and the nasal mask.
Inspiratory eftort was measured as esophageal pressure using a
saline solution-filled infant teeding tube with side ports at its
distal 1 em attached to a disposable pressure transducer (model
00-041576504A; Maxxim; Athens, TX). The distal 1 em of the
feeding tube was positioned in the middle third of the esophagus.
Nasal mask pressure (Pmask) was monitored directly from a port
in the mask using a differential pressure transducer (model 231D;
Spectramed: Oxnard, CA) referenced to atmosphere.

Our methods lor evaluating upper airway pressure/flow rela-
tionships have been described previously.2 To demonstrate sleep-
related inspiratory flow limitation, Pmask is set at atmospheric
pressure (hetween 1 em HyO and — 1 em Hy0). Inspiratory flow
limitation is considered to occur when inspiratory airflow be-
comes maximal despite an increasing driving pressure lor airflow
(a decreasing Eﬁnl'}h:lgﬁ.'-ﬂ pressure),

Because our laboratory does not place an esophageal catheter
for every clinical polysomnogram, we cannat establish the diag-
nosis of UARS by demonstrating respiratory effort-related arous-
als during full-night polysomnography.2? In our lahoratory, the
combination of excessive daytime sleepiness/fatigne, an AHI
< 10/h, and evidence of inspiratory flow limitation during
NREM sleep with Pmask at atmospheric pressure establishes the
diagnosis of UARS.

Symptoms and Signs: We chose and defined the following
symptomns/signs to investigate:

1. Sleep-onset insommia: a subjective inability to {all asleep
in << 30 min.

2. Headaches: a diagnosis of migraine headaches established by
a physician or the oceurrence of any headache (other than a
morning headache on awakening) at least once weekly.

3. Rhinitis: any two of the following: the chronie presence of
nasal stuffiness, the chronic presence of postnasal drip,
chronic or seasonal nasal allergies.

4. Gustroesophageal reflux: a diagnosis of gastroesophageal

reflux established by a physician or the presence of

heartburn (every week) for which the patient regularly
receives antacids or histamine type-2 blocking agents.

Asthmu: 4 diagnosis of asthma established by a physician

or the presence of wheezing during our physical exami-

nation of a nonsmoker,

6. Depression: The diagnosis of depression by a psychiatrist

or psychologist, or the diagnosis by an internist associated

with the prescription of antidepressant medication.

Hypothyroidism: diagnosed by a physician and treated

with thyroid replacement.

8. Bruxism: the observation by a bed partner of “tooth
grinding” ar the ohservation by a dentist of the character-
istic tooth wear.

9.  Alpha-delta sleep: a polysomnographic EEG pattern char-
acterized by the superimposition of alpha rhythm on the
delta rhythm of slow-wave sleep (Fig 1). The presence of
alpha-delta sleep was determined hy a board-certified
sleep physician evaluating the full-night polysomnogram
(first sleep study).

10. IBS: a diagnosis of 1BS established by a physician or the
regular occurrence of two of the following symptoms:
diarrhea alternating with constipation, abdominal pain/
urgency, or gaseous bloating,

11. Orthostatic syncope: the frequent experiencing of “light
headedness” (not a sensation of “spinning”) on arising
from a seated or supine position in a patient not being
treated with diuretics or antihypertensives.
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We chose the first nine symptomsisigns because our clinical
experience suggested that their prevalence would be greater in
patients with UARS than in patients with OSA/H. We included
the last two symptoms/signs because they have heen ohserved in
the functional somatic syndromes. We had not previously
screened our patients with sleep-disordered breathing for symp-
toms of either IBS or orthostatic syncope. Only enrrent symp-
toms/signs were considered present. Symptoms/signs that had
been experienced prior to our consultation, but that did not
continue, were considered absent,

Experimental Design: To ensure a broad range of sleep-
disordered breathing severity in our patients, we collected 25
consecutive patients at each of three levels of severity of AHI:
UARS (AHI < 10/h), mild-to-moderate OSA/H (AHI = 10 to
< 40/h), and moderate-to-severe OSA/H (AHI = 40/h), We
reviewed each patient’s questionnaires, history, physical exami-
nation, and palysomnogram to abstract the needed information.
Whenever our review determined that information was missing,
the physician who performed the consultation obtained the
missing information during the next clinical contact (usually
within 1 month of palysomnography). The designation of symp-
toms/signs as “present” or “absent” according to the criteria listed
above was done by individuals blinded to the severity ol the
patient’s sleep-disordered breathing,
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FIGURE 1. Alpha-delta sleep in a 53-year-old woman with
snoring, severe sleepiness, an AHI of 0/, and an arousal
trequency ol 28/h. The centrul EEG channels (C4-Al and
C3-A2) demonstrate low-frequency (< 2 cyeles per second),
high-amplitude (> 75 wV) delta waves with superimposed 7 to 11
cycle per second a waves characteristic ol aﬂp{:—du tu sleep. The
airflow channel (flow) demonstrates a plateau of inspiratory
airflow (downgoing; curved arrow) despite a continuing increase
in the pressure driving airflow, the decreasing intrathoracic
Fr&ssure (PES; downgoing arrow), characterizing inspiratory flow
imitation. ROC/LOC are right and left electro-oculograms;
EMGCHIN/EMGTaA are surface electromyograms of the chin and

tibialis anterior muscle, respectively.
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Statistical Analysis: Demographic differences between groups
were tested on continuous outcomes with one-way analysis of
variance, Dillerences on categorical outcomes were tested with
the x* stalistic. The correlation between the prevalence of the
specilied symptoms/signs and decreasing severity of AHT group-
ing was tested nonparametrically with the Cochran-Mantel-
Haenszel (CMH) test of zero correlation. A statistically signifi-
cant p value would indicate a significant positive or negative
correlation between prevalence of a symptomy/sign and decreas-
ing severity of AHI group.

RESULTS

The anthropometric and AHI data of our three
groups of patients with sleep-disordered breathing
are shown in Table 1. The patients with UARS were
significantly younger than the patients with mild-to-
moderate OSA/H (p = 0.036), but were not signifi-
cantly younger than the patients with maoderate-to-
severe OSA/II. The patients with UARS had a
significantly lower body mass index (BMI) than
either group of patients with OSA/H (p < 0.02 for
each comparison). Female patients constituted a
signilicantly larger portion of the UARS group than
of either OSA/H group (p << 0.02 for each compari-
son), with the prevalence of women among the
patients progressively decreasing as the severity of
AHI group increased (p = 0.0005, CMH test of zero
correlation).

The sleep-related symptoms of our 75 patients are
shown in Table 2. Nearly all of our patients had
complaints of both sleepiness/fatigue and snoring.
The three patients with UARS who did not have a
history of snoring presented with sleepiness/tatigue
and fitful, restless sleep. The two patients with mild-
to-moderate OSA/H who did not complain of sleep-
iness/fatigue both had histories of snoring and wit-
nessed apnea.

The relationship between the decreasing severity
ot AHI group and the prevalence of symptoms/signs
of sleep-disordered breathing is demonstrated in
Figure 2. There was a significant correlation be-
tween decreasing severity of AHI group and the

Table 1—Anthropometric and AHI Data*

Mild-to-Moderate Mu:.leretv-tu—ﬂevelt-

Variables UARS Uf:. P.." H OSA/H
Age, yr 43 (15)1 I: d} 48 (14)
BMI 29.9(6)1 3:5.6 (9) 358.4 (8)
Male/female 13/124 5/20) 2/23

EL"III.I.L‘I'
AHI, 1.5(2.3) 25.1(10.2) 8.8 (174}

events

*Data are presented as mean (SD} or No.
tp = 0.036 vs mild-to-moderate OSA/H group.
ip < 0.02 vs hoth OSA/H gronps.

920

Table 2—Sleep-Related Symptoms*

Mild-to-Moderate  Maderate-to-Severe

Variahles UARS OSAH OSA/
Sleepiness’ 25 (100) 29 (92) 25 (100)
fatigue
Snoring 29 (KK) a5 (100) 25 (100]
Witnessed 9 (36) 16 (64) 21 (K4)
apnea
Fitful, restless 16 (64) 17 (65) 16 (64)
sleep

*Data are presented as No, (% of group).

prevalence of sleep-onset insomnia (p = 0.04), head-
ache (p =0.01), IBS (p =0.01), and alpha-delta
sleep (p = 0.01). Nonsignificant trends were present
for the prevalence of bruxism (p = 0.16) and rhinitis
(p = 0.16). Unlike the symptoms/signs that in-
creased in prevalence with decreasing severity of
AHI, the prevalence of rhinitis tended to decrease as
severity of AHI decreased. There was no signiticant
correlation between the prevalence of depression,
GERD, asthma, hypothyroidism, or orthostatic syn-
cope and the severity of AHI.

Alpha-delta sleep was present in six of our patients
with UARS (8.9 % 8.5% of total sleep time), in three
of our patients with mild-to-moderate OSA/H
(13.7 = 7.4% of total sleep time), and in none of our
patients with moderate-to-severe OSA/H. In patients
with alpha-delta sleep, the finding was present in all
slow-wave sleep observed during polysomnography.
Furthermore, each patient with alpha-delta sleep
during full- mght polysomnography also had the find-
ing during the CPAP study. Each patient without
alpha-delta sleep during polysomnography did not
display alpha-delta sleep during the CPAP study.

To evaluate whether the symptoms/signs whose
prevalence were greatest in patients with UARS were
widely distributed among those patients, or whether
they were clustered in a small group of patients with
numerous symptoms/signs, we chose {ive symptoms/

signs that tended to be most prevalent in patients with
UARS (sleep-onset insomnia, headache, IBS, alpha-
delta sleep, and bruxism) and counted the frequenc-}'
of these symptoms/signs in each patient with sleep-
disordered breathing (Fig 3). We found that the five
sympta NNS/signs tended to be "r'h"idﬁl}" distributed among
patients with UARS. More than 96% of the patients
with UARS had at least one symptom/sign, with 72%
having from two to four symptoms/signs, Despite their
decreased prevalence, the symptoms/signs were also
widely distributed among patients with OSA/H, with
64% having at least one symptom/sign. Thus, the
symptoms/signs that tended to be more prevalent in
patients with UARS were breudl}f' distributed among

Clinical Investigations
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FIGURE 2. Prevalence of the various symptoms/signs in our paticnts with sleep-disordered breathing.
The prevalence ol slecp-onset insommia, headache, 1BS, and alpha-delta sleep increased with
decreasing severity of AHI group to a statistically significant degree. Mad = moderate: Sev = severe.

patients with sleep-disordered hreathing and not just
clustered in a small subset of patients with numerous
svmptoms/signs.

Because the [unctional somatic syndromes have a
predilection tor female subjects,!! and the percent-
age of women among our patients with sleep-
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disordered breathing incrcased with decreasing
severity of AHI group, it could be argued that the
differences observed in the prevalence of symptoms/
signs between severity of AHI groups may have
resulted from the gender differences between
groups.® To investigate whether the increased prev-

Number of Symptoms/Signs

FIGURE 3. For the five symptoms/signs whose prevalence was greatest among UARS patients
(sleep-onset insomnia, headache, IRBS. alpha-delta sleep, und bruxism), this graph illustrates the
clustering of those symploms in individual patients, The signs and svmptoms were widely distributed
among patients with UARS (dotted line with triangles), patients with mild-to-moderate OSA/H (dashed
line with diamonds), and patients with moderate-to-severe OSA/H (solid line with cireles). See Figure

2 tor expansion of abhreviations,

www.chestjournal.org
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alence of women among our patients with UARS
accounted for the 51gn1hr.dnth higher prevalence of
some symptoms/signs in the same group, we exam-
ined the prevalence of those symptoms/signs in our
patients with sleep-disordered breathing as a func-
tion of gender using the CMH test of zero correla-
tion controlled for gender (Table 3). We found that
the significant correlation between decreasing sever-
ity ol AHI group and the prevalence of sleep-onset
insomnia, headache, and alpha-delta sleep in Figure
2 remained apparent. The correlation became weak-
cned for IBS (p value increased from 0.01 to 0.10;
IBS was cormmon in women with OSA/H). but was
greatly strengthened for bruxism (p value decreased
[rom 0.16 to 0.05). On the whole, the impression
from Table 3 is that the prevalence of the indicated
symptoms/signs increases as severity of AHI de-
Creases.

DISCUSSION

In this series of patients with sleep-disordered
breathing, we have investigated the relationship
between the severity of sleep-disordered breath-
ing and the prev alence of a variety of symptoms/
signs, many of which are associated with [unctional
somatic syndromes. We have found that the per-
centage of women and the prevalence of sleep-
onset insommia, headache, TBS, and alpha-delta
sleep are high among patients with UARS and

decrease progressively with increasing severity of

sleep-disordered breathing. These symptoms/signs
appear to be widely distributed among patients
with sleep-disordered breathing rather than re-
stricted to a partifulcnr subgroup. The prevalence
differences in the various symptoms/signs re-
mained largely intact when differences between
the groups in gender distribution were accounted
for. These findings confirm our impression that
UJ’&H‘:} differs from moderate-lo-severe OSA/H in
its symptoms/signs, and it shares common symp-
toms/signs with the functional somatic syndromes.

Table 3—Relationship Between Gender and the Prevalence of Symptoms/Signs*

In our previous study of upper airway collapsibility
in patients with UARS and OSA/H, we found that
patients with UARS, mild-lo-moderate OSA/H, and
moderate-to-severe OSA/LI represent a continuum
of increasing upper airway collapsibility.? Our find-
ings in this study suggest that the symptoms/signs of
sleep-disordered breathing also constitute a contin-
uum. At the extremes of sleep-disordered breathing
severity (UARS vs moderate-to-severe OSA/H), we
found clear differences in clinical features. Our
UARS patients were 50% female, with a high prev-
alence of sleep-onset insomnia, headache, IBS, and
alpha-delta sleep. In contrast, our patients with
moderate-to-severe OSA/H were 8% female, with a
lower prevalence of sleep-onset insommia, headache,
IBS, and alpha-delta sleep. Consistent with a contin-
uous progression of symptom/sign prevalence, our
patients with mild-to-moderate OSA/H were 20%
female, with an intermediate prevalence of sleep-
onset insomnia, headache, 1BS, and alpha-delta
sleep. These findings suggest that the physiologic
contimuum of Lpper airway ct}llapsibﬂilv du ring EIEEP
that characterizes sleep-disordered breathing is par-
alleled by a continuous progression of the prevalence
of symptoms/signs. There does not appear to be a
discrete UARS.

While it is evident that the prevalence of symp-
toms/signs among patients with sleep-disordered
breathing of varying severity constitutes a contin-
uous progression, the direction of that progression
appears ¢ ounterintuitive. In pdhi—?]lt‘ﬁ with the least
severe sleep-disordered breathing (UARS), the
prevalence of sleep-onset insomnia, headaches,
IBS, and-alpha-delta sleep is highest, while in
patients with the most severe sleep-disordered
breathing (moderate-to-severe OSA/H), the prev-
alence of the same symptoms is lowest. Why does
the prevalence of sleep-onset insomnia, headache,
IBS, and alpha-delta sleep decrease as the severity
of sleep-disordered breathing increases? r't]thmlu;]l
our data do not answer this question, they may
provide a clue. The increased prevalence of alplm—

Sleep-Onset

r‘llplm Delta

Insomnia Headache IBS Sleep Brixism
| ] [ | | ] 1 I |
Variables F M [ M F M K M I M
UARS 23 a0 33 5() 53 33 23 25 34 1]
Mild-to-moderate OSA/H 15 30 15 10} 315
25 14 43 14 14
Moderale lo-severe DSA/H 11) 17 17 0 35
ip = 0.04) (p = 0.01) (p = 0.101 kp = ().02) (p = 0.05]

*Data are presented as %. Becanse only seven women had OSA/H, we did not subdivide women with OSA/H into AHI groups. p Values were
obtained using the CMIT test of zero correlation controlled for gender. F = female; M = male.
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delta sleep in patients with UARS indicates that
the quality ol their sleep is dilferent [rom that of
patients with moderate-to-severe OSA/H. In pa-
tients with functional somatic syndromes, the
marked intrusion of alpha rhythm into slow-wave
sleep is known to be associated with alpha intru-
sion into other NREM sleep stages and a high
frequency of subjective sleep complaints.2* There-
tore, alpha-delta sleep may represent a diminution
in the quality of sleep of patients with UARS. The
adulterated sleep of patients with UARS may
explain their complaints of sleep-onset insomnia,
and it may contribute to autonomic dysfunction
manifested as headache and IBS. The reason for
the increasing prevalence of alpha-delta sleep,
sleep-onset insomnia, headache, and IBS with
decreasing severity of AHI warrants further study.

While onr study indicates a difference between
the symptoms/signs of UARS and those of moderate-
to-severe OSA/H, we have no data comparing the
symptoms/signs of UARS with those of gender-
matched outpatients without sleep-disordered breath-
ing. Such a comparison is needed to know whether
the symptoms/signs more prevalent in patients with
UARS result from inspiratory flow limitation during
sleep. It is possible that having moderate-to-severe
OSA/H protects against having functional somatic
syndrome symptoms/signs. The absence of the symp-
toms/signs in a gender-matched group of outpatients
without sleep-disordered breathing would suggest
that inspiratory flow limitation during sleep is
nceded for the development of functional somatic
syndrome symptoms/signs. U nfortunately, finding a
gender-matched sample of outpatients known to be
without sleep-disordered breathing was heyond the
scope of our study. Thus, we cannot be certain that
the symptoms/signs associated with UARS are
uniqgue to patients with in:wpi ratory airtflow limitation
cduring sleep.

The presence of alpha-delta sleep in several of our
patients with UARS and the apparent comorbidity
between UARS and the functional somatic syn-
dromes led to our interest in examining the relation-
ship  between the severity of sleep-disordered
breathing and the functional somatic syndrome
symptoms/signs. Patients with functional somatic
syndromes constitute a large group seen by internists
specializing in rheumatology, infectious disease, and
gastrocnterology, and by mental health professionals.
[n the United Kingdom, it is estimated that func-
tional somatic syndrome symptoms constitute 20 to
25% of the complaints of patients seen in outpatient
internal medicine practices.!! The functional somatic
syndromes are a large group of disorders of uncer-
tain etiology. Included among these syndromes are
chronic tatigue syndrome, fibromyalgia, IBS, tem-
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poromandibular joint syndrome, and migraine/
tension headache syndrome. The syndromes attect
temale patients more commonly than male patients
and tend to overlap, sharing many common symptoms/
signs. Among these symptoms are fatigue, sleep-onset
and maintenance insomnia,”!? unrefreshing sleep, 12,13
EEG anomalies during sleep,™% body pain and ten-
derness, 2151618 heartburn, abdominal painfurgency
and diarrhea 415 headaches,”1%16 and depres-
sion.!?16 Treatment of the functional somatic syn-
dromes is largely symptomatic and of limited effi-
cacy, relying heavily on analgesics, psychotropic
medication, physical therapy, and psychotherapy 1!
Thus, the symptoms/signs of patients with UARS are
similar to those of a large group of patients with
syndromes of uncertain etiology whose treatments
are of limited etficacy.

The tunctional somatic syndromes are thought to
be multiaxial syndromes in which psychological fac-
tors (depression), neurologic factors (increased pain
sensitivity), hormonal factors (orthostatic hypoten-
sion and alterations in the hypothalamic-pituitary-
adrenal axis), and sleep-related factors (frequent
arousals and alpha frequency intrusion into sleep)
interact to produce a complex clinical presentation.?
By demonstrating that the symptoms/signs of UARS
resemble those of the functional somatic syndromes,
we have introduced the possibility that unrecognized
inspiratory flow limitation during sleep plays a role in
the development of tunctional somatic syndromes.
Specifically, the [requent arousals and alpha wave
intrusion into the sleep of patients with functional
somatic syndromes and the nonrestorative sleep
associated with these syndromes may resnlt from
inspiratory flow limitation. Determining if inspira-
tory tlow limitation during sleep causes the sleep
fragmentation of the [unctional somatic syndromes
will require turther study.

While the significance of finding the symptoms
of functional somatic syndromes in patients with
sleep-disordered breathing is uncertain, several
studies have found a high prevalence of sleep-
disordered breathing in samples of patients with
tunctional somatic syndromes. Buchwald and as-
sociates26 studied the sleep of patients with
chronic fatigune syndrome and found that nearly
halt of these patients had OSA/II. Kumar and
associates?? studied the sleep of patients with TBS
and observed OSA/H in three of six patients with
[BS, but in none of six control subjects. In studies
of the sleep of patients with fibromyalgia, investi-
gators have demonstrated the presence of recur-
rent oxyhemoglobin desaturations,?® periodic
breathing,? and OSA/H.2' All of the previous
studies screened patients for OSA/H as the only
manitestation of sleep-disordered breathing. Had
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previous investigators sereened patients for milder
inspiratory airflow limitation, it is possible that
they would have observed an even stronger asso-
ciation between sleep-disordered breathing and
the functional somatic syndromes.

Although our study provides usetul informa-
tion concerning the clinical presentation ol sleep-
disordered breathing, our methods have a limitation.
Specifically, we did not confirm each patient’s med-
ical history by obtaining the patient’s medical record.
We do not believe, however, that our study is greatly
limited by this factor. Nearly all the patients utilizing
our suburban, sleep-disorders center are sophisti-
cated individuals with health insurance and primary
care providers. Thus, our patients had ready access
to evaluation of their health-related complaints and
knowledge of their medical histories. Moreover, for
subjective  symptoms like sleep-onset insomnia,
headache, and IBS, obtaining the medical record
would provide little support for the patients’ histo-
rics. Thus, we do not believe that our not obtaining
the patients’ medical records limits the conclusions
that we can draw from this study.

The sample size of our study (75 patients) limited
our capacity to control for covariance and limited the
conclusions we can draw from our data. Although we
were able to control for gender, we were not able to
concomitantly control for BMI. which increased with
increasing AHI group. 1t can be al'g‘ued, however,
that while it is necessary to control for gender
differences (because gender is known to be corre-
lated with the symptoms/signs of the functional
somatic syndromes), it is not necessary to control for
BMI. Differences in BMI have not been associated
with the prevalence of [unctional somatic syndrome
symptoms/signs. Nevertheless, our sample size does
limit our capacity to be certain that the AHI (and not
other factors) is responsible for the prevalence of the
symptoms/signs of the functional somatic syndromes
in patients with sleep-disordered breathing.

In conclusion, our findings suggest that the clinical
presentation of UARS ditfers from that of moderate-
to-severe OSA/H, while it resembles the clinical
presentation of the l[unctional somatic S}T][lmmes‘
Our findings, however, do not prove that the func-
tional somatic syndromes are caused by msplrdtﬂw
flow limitation thlrm o sleep. Rather, th“«f raise many
questions. How are upper airway IL‘.D”dpbf:‘- dunnb
sleep and symptoms/signs such as sleep-onset insom-
nia, headaches, IBS, and alpha-delta sleep related?
How would treatment of sleep-disordered breathing
affect concomitant symptoms/signs other than sleep-
iness/fatipne? Does unrecognized inspiratory airflow
limitation play a role in the functional somatic
syndromes? The answers to these questions may lead
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to improvements in the diﬂgnnsis and management
of sleep-disordered breathing and the [unctional
somatic syndmmes.
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