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ABSTRACT

Objective: Sleep-disordered breathing (SDB) is currently mered as a unique condition,
but it has been suggested that the prevalencé&allipresentation, and associated conditions
may differ by sex or by menopausal status in worliée.aimed to assess the prevalence of
SDB and associated comorbidities in pre- and pasbpeusal women compared with men.
Methods: Participants of the population-based HypnolLausB@ehort study underwent
polysomnography in their home environmantl had extensive phenotyping for diabetes,
hypertension, metabolic syndrome, and depression.

Results: A total of 2121 subjects (age 40-85 [59 + 11] gebody mass index 25.6 + 4.1
kg/m?, 1024 men and 1097 women [769 postmenopausalp ineluded. SDB prevalence
based on an apnea—hypopnea index of >5/h, >150ih>@8nd>30/h, respectively, was
83.8%, 49.7%, 37.5%, and 22.0% in men; 35.1%, 83384, and 1.3% in premenopausal
women; and 71.6%, 29.4%, 20.7%, and 10.1% in postpeusal women. In multivariable
models, SDB severity was significantly associatéth Wypertension in womermp E 0.007)
(mainly in postmenopausal women) but not in merd(P65), with diabetes in mep €

0.021) but not in women overap) €0.853) or in postmenopausal womer=(0.725), with
metabolic syndrome in mep € 0.002) and womerp(< 0.001), and with depression in
women p = 0.007) but not in merp(E 0.853).

Conclusion: SDB prevalence in this middle-aged to-older popaitatvas high, particularly in
men and postmenopausal women. SDB was associatetiypertension and depression
exclusively in women, whereas an association widbhe&tes was present only in men. These
findings suggest that the SDB definition and manag@ recommendations may need to be

adapted to these groups’ specificities.



1. Introduction

Obstructive sleep apnea is the most common forsheefp-disordered breathing (SDB) and is
characterized by repetitive complete or partialagzses of the upper airway during sleep. The
prevalence of SDB has been increasing steadily tiwey, in part due to the global rise in
obesity [1-3]. Although SDB has traditionally bemonsidered a predominantly male
disease, with reported prevalence rates up to #98tiddle-aged to older men and up to 23%
in middle-aged to older women [4-6], there is imasiag interest in female SDB, how this
differs from the disease in males, and how thelferdnces might influence approaches to

diagnosis and treatment [7,8].

It has been suggested that discrepancies betweles aral females in the prevalence of SDB
could be a result of women being misdiagnosed derthagnosed [9]. This may be because
women present with different symptoms compared wiém [7], because other diagnoses are
preferentially considered over SDB in women witlcessive daytime sleepiness (eg,
depression) [9], because of lifestyle and sociocaltfactors [10], or because men might
have more severe SDB and are therefore more ltkdbg diagnosed and referred for
specialist care [9]. There are also physiologidhérences between males and females,
including a shorter upper airway [11] and a lediapsible airway [12] in women, and

differences in sleep architecture [13,14].

There is increasing awareness of the importancembrbidities in sleep-disordered
breathing. Women with SDB are more likely than timeale counterparts to develop a
number of comorbid conditions, including mood dibances (eg, anxiety and depression),
hypothyroidism, cognitive impairment, and demeft#, 16]. It is also possible that women
with moderate sleep apnea may be more susceptilte tadverse cardiovascular

consequences of SDB than men, having been shohawvemore marked endothelial



dysfunction [17]. A recent analysis of a large Healaims database highlighted sex
differences between SDB patients with respectéatiturrence of different comorbidities
[18]. Moreover, a prospective epidemiological stwdih a 13-year follow-up showed that
SDB was associated with incident heart failureeatd among women only [8]. However,
data regarding the prevalence of SDB and its impadtealth among women are scarce, as
well as the role of menopausal status in womenB-8lated comorbidities.

The HypnoLaus Sleep Cohort study was designedsesaghe prevalence of sleep disorders
such as SDB using state-of-the-art polysomnogragtiording techniques and updated
definitions in a general unselected populationsTmnalysis determined the prevalence and
characteristics of SDB in women, as well as theedéhces in SDB-related comorbidities

among men, premenopausal women, and postmenopauseain.

2. Patientsand methods

2.1. Study population
The HypnoLaus Sleep Cohort study, described prelyd6], included a random subset of
the population-based CoLaus/PsyColLaus cohort [19/2vhom sleep-related complaints
and habits were investigated using the Pittsbutga@BQuality Index [21], the Epworth
Sleepiness Scale (ESS) [22], as well as the Bguestionnaire [23], the NOSAS score [24],
and the STOP-Bang score [25]. The ethics commuttélee University of Lausanne approved
the CoLaus/PsyColaus cohort study and the HypnoS&ep Cohort study. Written
informed consent was obtained from all participants
Within the CoLaus/PsyColLaus cohort, various clihieats were performed to investigate the
association of SDB with cardiovascular, metabaitd psychiatric comorbidities. We
measured blood pressure three times on the lefaadrcalculated the average of the last two

readings. We defined arterial hypertension as egth&tolic blood pressure of 140 mm Hg or



higher, diastolic blood pressure of 90 mm Hg ohkig or current use of antihypertensive
drugs. We calculated the waist-to-hip ratio asrét® of the circumference of the waist to
that of the hip, as recommended by World Healtha@ization. We measured neck
circumference between the mid-cervical spine aedild-anterior neck, just below the
laryngeal prominence, if palpable. We obtainedséirig blood sample for various analyses,
including measurement of glucose concentrationlipids. We defined diabetes as either
fasting blood glucose of 126 mg/dL or higher orrent drug treatment for diabetes. We
defined metabolic syndrome according to the Ado#taiment Panel 11l (ATP-III) report
[26]. Participants self-reported their menopautatls and use of hormonal replacement
therapy (for women), and alcohol drinking habitgl #m number of alcoholic drinks taken
during the evening preceding the polysomnograptonding. We used the semistructured
Diagnostic Interview for Genetic Studies to diagnmascurrent major depressive episode,
which we defined according to criteria of the Diagtic and Statistical Manual of Mental

Disorders, 4th edition (DSM-1V).

2.2. Polysomnography
HypnoLaus participants underwent full polysomnograPSG) at home between September
2009 and June 2013 in Lausanne, Switzerland. @erti€échnicians equipped the subjects
with a PSG recorder (Titanium, Embla® Flaga, Reyikjalceland) between 17:00 and 20:00
at the Center for Investigation and Research ip(B(€IRS, University Hospital of
Lausanne, Switzerland). All sleep recordings tolakc@ in the subjects’ home environment
and in accordance with the American Academy ofsMedicine (AASM) 2007
recommended setup specifications [27]. Breathing rgaorded using nasal pressure sensors.
Subjects currently being treated for SDB (n = 38)yevasked to discontinue their treatment 1

week prior to the sleep recording. Two trained gleehnicians who were unaware of the



results of screening questionnaires manually sciive®SG recordings using Somnologica
software (Version 5.1.1, Embla® Flaga, Reykjavdeland). Each recording was reviewed
by an expert sleep physician, and random checks penformed by a second sleep expert.
Quiality control for the concordance rate betweentito PSG scorers was implemented
periodically to ensure that both scorers achievdeast a 90% level of agreement for sleep
stages and respiratory events and an 85% levegreement for arousals [28]. Apnea was
defined as a decrease in airflow of at least 9@ fbaseline, lasting 10 seconds or longer.
Hypopneas were scored using the 2012 AASM cri{@® (>30% drop in airflow, lasting at
least 10 seconds associated with either an arousal3% fall in oxygen saturation). The
average number of apneas and hypopneas per helaepf (apnea—hypopnea index [AHI])
was calculated. As in the previously reported asialgf overall SDB prevalence in the
HypnoLaus study population [6], this analysis dedirsignificant SDB as an AHI of >20

events per hour.

2.3. Satistical analysis

All statistical analyses were performed using Statsion 11 (Stata Corporation, College
Station, TX, USA) and R software. Data were sumpeakias the number of participants
(percentage or 95% confidence interval [Cl]), méaandard deviation [SD]), and median
(interquartile range [IQRY]). Bivariate analyses evperformed using the test, Studenttest,

or Wilcoxon rank-sum test. Logistic regression msdeere used to assess the associations
between various demographic and clinical variables significant SDB (AHI >20/h). AHI
guartiles were defined as follows: quartile 1, @-dvents per hour; quartile 2, 4.3-9.9 events
per hour; quartile 3, 10.0-20.6 per hour; qua#ile20.6 events per hour). Significant results

were considered for a two-sided test witk 0.05.



3. Reaults

3.1. Sudy population

A total of 3043 individuals from the CoLaus/PsyCakatudy cohort were invited to
undergo at-home PSG; 2168 (71%) of these indivglaetepted the invitation. Of the 2168
PSG recordings, 60 (3%) had technical problemdtregun insufficient data; 54 participants
underwent a second recording, and six participa@ttined. A total of 41 individuals with a
total sleep time of less than 4 hours were exclumErhuse of the risk of an unbalanced
representation of different sleep stages and boditipn; therefore, 2121 PSG recordings
were included in the analysis. A total of 38 sutgegere currently treated with continuous
positive airway pressure (CPAP), in whom PSGs \peréormed after 1 week of CPAP
withdrawal. Of the 769 menopaused women, 143 vakiag hormone replacement therapy.
Demographic and clinical characteristics of thalgtcohort, by sex and menopausal status,

are shown in Table 1.

3.2. Prevalence of SDB

The prevalence of SDB across a range of AHI cutralfies was higher in men than in
women, and in postmenopausal versus premenopaasanv(Fig. 1). For significant SDB
(AHI >20/h), the SDB prevalence was 37.5% in men, 15r6%0men, 3.3% in
premenopausal women, and 20.7% in postmenopausa¢mw(Fig. 1). Hypopnea was the
most common respiratory event in both men (69%vehts) and women (72% of events).
Obstructive, central, and mixed apneas comprisétl, #96, and 3% of events in men,
compared with 16%, 3%, and 1% of events in womdrgreas respiratory-related arousals
(RERAS) made up 5% of respiratory events in men8#dn women. None of the

participants had central sleep apnea (definedcasital sleep apnea index >5/h representing



>50% of the respiratory events). Overall, the caratdiproportion of hypopneas and RERAs

was higher, and full apneas lower, in women congpari¢éh men (bottp < 0.001).

Women with significant sleep apnea were older tin@n and had a slightly lower Epworth
Sleepiness Scale score and lower risk of sleepitigeavheel. They had more symptoms of
restless legs syndrome and a higher consumptisteeping pills (Table 2). Menopausal
women taking hormone replacement therapy had §lighwer AHI (mean = SD adjusted for

age and BMI) than the other menopausal women @R.4/h vs 10.2 + 0.7/lp = 0.006).

Age, neck circumference, and snoring were sigmtigaassociated with SDB in men and
postmenopausal women, but not premenopausal wddoely. mass index25 kg/m2 and
waist circumference in the highest quartile werly aignificantly associated with significant

SDB in men (Table 3).

3.3. Association with comorbidities

After adjustment for the main confounding variablesreasing AHI (quartiles 2, 3, and 4
compared with quartile 1) was significantly asstedavith diabetes and metabolic syndrome
(but not hypertension and depression) in men, atitddepression (especially among
premenopausal women), hypertension, and metabgldreme (but not diabetes) in women
(Fig. 2a, 2b). The association between AHI and bwia syndrome in postmenopausal

women was greater than that in men and premendpa&aszen (Fig. 2a).

4. Discussion



To the best of our knowledge, this is the firstoref the prevalence of SDB and risk of
associated comorbidities according to sex and maamsg status from an unselected general
population sample using current recording techrscared up-to-date scoring criteria (AASM
2012) [27]. The prevalence of SDB in this middledgo older population was higher in men
than in women, and in postmenopausal versus pregpaeisal women, and the clinical

presentation and associated comorbidities diffeetd/een these groups.

The SDB prevalence rates in our study were higheam previous estimations. In a large,
population-based cohort from the United Statesptiegalence of SDB (AHt10/h) was

3.9% in men and 1.2% in women [30], much lower ttieen49.7% in men and 23.4% in
women in our analysis even though we used a highércutoff of 15/h [6]. The two studies
were similar in that the lowest rate of SDB wasndin premenopausal women (0.6% in the
US cohort and 3.3% in our study). Our prevalentesravere also higher than those reported
using data from the Wisconsin Sleep Study and fhisdao Study [5,31]. In addition to the
different AHI cut-off values used to define SDBhet factors that might have contributed to
the different reported prevalence rates includeatie of the included subjects and especially
the increased sensitivity of the respiratory semg¢oasal pressure rather than a thermistor in
previous studies) and the more inclusive scoriitgria currently recommended for
respiratory events by the American Academy of SMegicine (AASM 2012) [29], as
discussed in a previous report about SDB in thendigaus study [6]. This analysis of data
from the HynoLaus cohort also showed that respiyadgents tended to be milder in women
versus men, with a greater proportion of hypopragasrespiratory effort-related arousals
(RERASs) and a lower proportion of full apnea eveifitdis may be due to differences in the
upper airway anatomy between the sexes, with wdmagmg a shorter and thus less
collapsible pharynx and less central obesity coegbés men [11,12,32]. Postmenopausal

women using hormonal replacement therapy had sfiggwer adjusted mean AHI compared

10



with those not taking this therapy. Although thiedtence was statistically significant, the

absolute difference of 2.2 events/h in AHI is prallganot clinically significant.

Differences between men and women in the prevaleh8®B decrease as age increases,
primarily because of a marked increase in the peeca and severity of SDB in women after
menopause [3,5,30,33]. Our findings confirmed akeadifference in the prevalence of
SDB in pre- versus postmenopausal women. Comparitiyopometric and demographic
characteristics of these two groups of women sugddabkat postmenopausal women tended
to show physical changes that are more similanasé of men, with a higher BMI, neck
circumference, and waist-to-hip ratio comparedrangenopausal women. It has previously
been reported that postmenopausal women have arHagjhmass than prior to menopause,
and fat distribution is more likely to be in thep@p body and trunk area compared with the
lower body [32,34]. Waist circumference has beewshto be associated with SDB in
postmenopausal women [35], but we were unablenéroo this in our study. Overall, our
data suggest that SDB in premenopausal women meyd& non—obesity-related causes
such as upper airway muscle dysfunction, high lgaip, or facial deformities. The pattern of
airway obstruction in postmenopausal women hasitlceeen shown to be different from
that of premenopausal women [36]. Available evidesitowing marked differences in SDB
prevalence and manifestations between pre- andngosipausal women suggest that simply
comparing subjects on the basis of sex does netde@n accurate picture, and that

menopausal status in women also needs to be tat@adcount in future studies of SDB.

A novel finding of our study was that SDB-relateshwrbidities differed between men and
women. The lack of association between SDB sevarityhypertension in men was
unexpected. However, it does provide a potentiplamation for the results of studies
including predominantly male populations in whiokatment of SDB has not had dramatic

effects on blood pressure [37-41]. In the same BnE3-year follow-up study on 752 men

11



and 893 women free of cardiovascular disease shawedsociation between SDB and
incident heart failure or death exclusively in wanj8]. Moreover, a recent randomized
control study on women with moderate to severepségmea in Spain showed that 12 weeks
of CPAP treatment could yield a significant redoctin diastolic blood pressure, especially
in sleepy and hypertensive women [42]. This shatildulate further studies focusing on the
effect of SDB treatment on blood pressure spedifiga women, which could yield better

results than the studies currently available inclvhmostly men were included.

The data from our study could also help inform diecis about whether to treat SDB as part
of comorbidity management. Although SDB severitys\sggnificantly associated with the
metabolic syndrome in all subjects, and particylpdstmenopausal women, we found no
relationship between SDB severity and depressionan, suggesting that reductions in the
AHI during treatment might have only a minor effeatthis comorbidity. Conversely, SDB
was associated with diabetes exclusively in meggeasting that SDB treatment could have a
greater effect in this group. Similarly, the preszif moderate to severe sleep apnea in
women with a history of hypertension or depressimth of which were significantly
associated with SDB severity in our study, shotfgher a more urgent need for effective
SDB therapy. This association between mood diseraled SDB in women was also
confirmed in a recent randomized controlled triedwing that treating symptomatic SDB in
women with continuous positive airway pressure3fononths was able to significantly
improve depression, mood state, and anxiety, asaselaytime sleepiness and quality of

life, compared with conservative treatment [43].

Overall these differences in the prevalence, dinpcesentation and comorbidities of SDB
may question the current concept of a single dafimiof the disease for both sexes and all
ages, as proposed by the International Classibicaif Sleep Disorders (ICSD lll). The

“normal” apnea—hypopnea index may be different #redassociation with comorbidities will

12



also vary among men, premenopausal women, and pospausal women, suggesting that
the management strategy and treatment recommensdtiothis condition should probably

be adapted accordingly.

The main limitations of this study are the crosstis@al setting and the population studied,
which was within a prespecified age range (40-&03s)e almost exclusively of white
European origin, and with a low prevalence of afyedihis limits the generalizability of our
findings to other populations, including those watlyounger age, a high prevalence of
obesity, or higher proportions of subjects fronfatiént ethnic backgrounds. Selection bias
might have resulted from almost one-third of sutsj€29%) declining to undergo PSG.
However, this bias would be very limited, as tharelteristics of the HypnoLaus population
were similar to those included in the wider popolatbased cohorts from which they were
identified, suggesting that our sample was repitasigr of the general population in the
Lausanne area [6]. The interval between clinicakasment and PSG varied between
subjects. However, given that the comorbiditieslistth are all chronic conditions, this is
unlikely to materially influence the study findinganally, menopausal status was self-

reported, and women in perimenopausal transition ma&e misclassified themselves.

5. Conclusion

Our analysis shows that the prevalence of SDB inresglected cohort of middle-aged to
older subjects varied by sex and women’s menopatsais. We also report important
differences in the relationship between SDB seyeiid various comorbidities for men and
pre- versus postmenopausal women. These findirggidint the importance of taking sex

and women’s menopausal status into account whessimgating and treating SDB.
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Fig. 1. Prevalence of sleep-disordered breathing by in amehwomen, and by menopausal

status in women
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Fig. 2. (a) Estimated risk (odds ratio [OR] with 95% confidemaervals) of diabetes and
metabolic syndrome according to sleep-disorderedthing severity, sex, and menopausal
status (the models could not be applied to premaumsg women due to the low prevalence

of SDB in this group). Model 1, adjusted for agepdél 2, adjusted for age and for alcohol
and tobacco consumption; Model 3, adjusted for algehol and tobacco consumption, and
body mass index; Model 4, adjusted for age, alcahdltobacco consumption, body mass
index, and neck circumference and waist/hip ratial{ietes analyses only, because this is part
of the metabolic syndrome definition). Thealue for trend refers to the trend across AHI

guartiles (quartile [Q] 1, 0-4.2/h; Q2, 4.2-9.908, 9.9-20.6/h, Q4, >20.6/h).
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(b) Estimated risk (odds ratio [OR] with 95% comdinte intervals) of hypertension (HTA)
and depression according to sleep-disordered bngagkverity, sex, and menopausal status
(the models could not be applied to premenopausaien due to the low prevalence of SDB
in this group). For HTA: Model 1, adjusted for agpdel 2, adjusted for age and for alcohol
and tobacco consumption; Model 3, adjusted for algehol and tobacco consumption, and
body mass index; Model 4, adjusted for age, alcahdltobacco consumption, body mass
index, and neck circumference and waist/hip rd&ter.depression: Model 1, raw data; Model
2, adjusted for age; Model 3, adjusted for agelmmtodiazepine use; Model 4, adjusted for
age and use of benzodiazepine and antidepressatgsal hypertension was defined as
systolic blood pressurel40 mm Hg and/or diastolic blood pressu®® mm Hg or current
use of antihypertensive medication. Diabetes wéseatkas fasting blood glucose levél
mmol/L (126 mg/dL) or current use of antidiabetiedrcation. Metabolic syndrome was
defined according to the Adult Treatment Panetdfdort. Diagnosis of depression was made
based on DSM-IV criteria with information collectading the French translation of the
semi-structured Diagnostic Interview for Genetiadi¢s (DIGS). The value for trend refers
to the trend across AHI quartiles (quartile [QP%4.2/h; Q2, 4.2-9.9/h; Q3, 9.9-20.6/h, Q4,

>20.6/h).
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Tablel

Subject demographic data and characteristics alibas

Women
Men
Premenopausal Postmenopausal
(n = 1024)
(n = 302§ (n = 769§

Age, years 58 + 11 A7+4 64+9°
Body mass index, kg/m 26.2+3.7 24.4+4 B 25.4+4.6’
Neck circumference, cm 39.8+2.38 33.84%4 34.2+2.4
Waist-to-hip ratio 0.96 + 0.06 0.87+0.b6 0.89+0.06
Alcohol use, n (%) 325 (32.2) 66 (22°3) 160 (21.1F
Current smokers, n (%) 192 (18.9) 61 (20.4) 134Q)1.7
Hypertensiof} n (%) 497 (48.6) 42 (13.9F 330 (43.0§
Diabete§ n (%) 145 (14. 2) 4 (1.8f 62 (8.1f
Metabolic syndronien

366 (35.7) 35 (11.6)° 236 (30.7§
(%)
Depression, n (%) 156 (18.5) 103 (426) 186 (28.6Y
ESS score 6 (4-9) 7 (4-10) 5 (3-7)°
ESS score >10, n (%) 143 (15.2) 55 (19.2) 54 (7.7Y
PSQI score 4 (3-6) 4 (3-7) 5 (3-8)°
Apnea-hypopnea index 14.9 (7.1-27-1p.8 (1.5-7.3) 9.0 (4.2-17.1)
Berlin score>2, n (%) 315 (30.9) 43 (15.2§ 160 (20.9%
STOP-Bang3, n (%) 728 (89.7) 46 (20.05 292 (58.5%
NOoSAS>8, n (%) 640 (73.6) 20 (8.2 216 (38.3%

Values are mean * standard deviation, number géstgx(%), or median (25th to 75th

percentile). ESS, Epworth Sleepiness Scale; PS8bBrgh Sleep Quality Index.
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& Menopausal status was unknown for 26 women.

P Comparison of women (premenopausal or postmenof)asaus men.

“Comparison premenopausal women versus postmendpausan.

d Arterial hypertension was defined as a systoliotlpressure (SBR140 mm Hg and/or a
diastolic blood pressure (DBPY0 mm Hg, or current use of antihypertensive mditina
°Diabetes was defined as a fasting blood glucosa #&/mmol/L (126 mg/dL), or current
use of antidiabetic medication.

"Metabolic syndrome was defined according to thelteatment Panel Il report (ATP-

).
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Table?2

Characteristics and symptoms of subjects with ah ARO/h.

Women (n = 167)

Men
Premenopausal Postmenopausal

(n=2382) (n = 10§ (n = 157§
Age, y 62(11) 47(3)¢ 68(9)°
Snoring, n (%) 277 (83.2) 8 (88.9) 95 (86.4)
ESS score 6 (4-9) 8 (6-10) 5 (2-8)
ESS score >10, n (%) 53 (15.3) 2 (20.0) 12 (9.0)
PSQI score 4 (3-6) 4 (2-13) 6 (3-8)
Depression, n (%) 53 (16.9) 5 (71°4) 40 (30.1)
Insomnia, n (%) 111 (28.8) 4 (40.0) 50 (31.8)
Nocturia, n (%) 166 (43.5) 4 (40.0) 76 (48.4)
Nightmares, n (%) 43 (11.3) 4 (40%) 20 (12.7)
Poor sleep quality, n (%) 54 (14.1) 3 (30.0) 27.2)7
Sleeping pill use, n (%) 42 (11.0) 3 (30°0) 39 (24.8f
Witnessed apnea, n (%) 54 (14.1) 2 (20.0) 11 (7.0Y
Morning fatigue, n (%) 60 (15.7) 4 (40%) 31 (19.7)
Sleep at the wheel, n (%) 62 (12.6) 1 (10.0) 8)(5.1
RLS, n (%) 37 (12.0) 2(22.2) 37 (28"9)

Values are number of subjects (%) or median (2b{fbth percentile). ESS, Epworth

Sleepiness Scale; PSQI, Pittsburgh Sleep Qualitg{nRLS, restless legs syndrome.

#Menopausal status was unknown for 26 women.

P Comparison of women (premenopausal or postmenofawesaus meng(< 0.05).
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¢Comparison of premenopausal women versus postmasalpaomeng < 0.05).
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Table3

Risk of significant sleep-disordered breathing @g+hypopnea index >20/h) according to related facto

Women
Men
Premenopausal Postmenopausal
OR (95% ClI) p OR (95% ClI) p OR (95% CI) p
1.05 (1.04— 1.00 (0.83—- 1.06 (1.03-
Age, 1y <0.001 0.986 <0.001
1.07) 1.20) 1.09)
BMI
<25 kg/nt 1 1 1
1.60 (1.04— 4.30 (0.41- 1.31 (0.70-
25-30 kg/m 0.032 0.223 0.397
2.46) 44.98) 2.47)
3.11 (1.65- 2.83(0.11- 1.90 (0.82—
>30 kg/nf <0.001 0.532 0.136
5.85) 73.67) 4.40)
Neck 1.10 (1.02- 1.22 (0.77- 1.13 (1.00-
0.012 0.394 0.053
circumference 1.19) 1.93) 1.28)

Waist-to-hip
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ratio

Q1 1 1 1
1.43 (0.90- 0.41 (0.05- 1.12 (0.48-
Q2 0.128 0.391 0.800
2.27) 3.15) 2.62)
1.38 (0.85— 0.39 (0.05- 2.02 (0.95-
Q3 0.197 0.345 0.066
2.26) 2.75) 4.27)
1.88 (1.15—- 1.63 (0.72—
Q4 0.013 NA 0.239
3.08) 3.68)
1.04 (0.74— 1.30 (0.20- 1.36 (0.75—
Alcohol use 0.818 0.784 0.307
1.45) 8.46) 2.47)
1.01 (0.97- 1.01 (0.81- 0.98 (0.91-
ESS 0.639 0.912 0.588
1.05) 1.26) 1.05)
2.15 (1.41- 5.08 (0.53- 3.98 (2.03-
Snoring 0.000 0.157 <0.001
3.28) 48.35) 7.83)

BMI, body mass index; ClI, confidence interval, EEBworth Sleepiness Scale; NA, not available; QRisaratio; Q, quartile.



Highlights

- Sleep disordered breathing (SDB) is currently aber®d as a unique condition.

- SDB prevalence was highly different among men, gropausal women, and
postmenopausal women.

- SDB was associated with hypertension and depressilyrin women and not in men.

- SDB was associated with diabetes exclusively in ar@hnot in women.

- Definition and management of SDB may need to betadao these groups’

specificities.



