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ABSTRACT

Background: Sleep-disordered breathing (SDB) and cardiometabolic risk factors are male prevalent.

Objective: This study investigated whether gender differences remained prominent after matching for
the apnea hypopnea index (AHI) and postmenopause.

Methods: In a retrospective analysis of 350 eligible SDB patients, female patients were matched with male
patients of the same age and body mass index (BMI) (age-BMI-matched [nAHImt]; n = 102 pairs) or were
matched with male patients of the same age, BMI, and AHI (age-BMI-AHI-matched [AHImt]; n = 66 pairs).
The nAHImt or AHImt patients were further separated into junior and senior subgroups.

Results: In the nAHImt/junior group, women had shorter neck circumferences, better sleep architecture,
and lower AHI, Epworth Sleepiness Scale (ESS) score, blood pressure (BP), total cholesterol (TC), triglyceride
(TG), and uric acid (UA) than nAHImt/junior men. In the AHImt/junior group, women had shorter neck
circumferences, lower waist/hip ratios, ESS, BP, TG, and UA than AHImt junior men. In the nAHImt/senior
group, women had lower AHI, neck circumferences, waist/hip ratios, diastolic BP, and UA than men. In
contrast, in the AHImt/senior group, most cardiometabolic parameters were similar between women and
men. After further matching for the AHI, many elements of gender differences disappeared.

Conclusions: Compared with AHImt men, women had lower UA, TG, BP, and daytime sleepiness before
menopause, but gender differences became indistinguishable postmenopause. We suggested that matching
sleep quality or adjusting AHI would be noteworthy and required for studying gender differences. (Gend
Med. 2012;9:9-20) © 2012 Elsevier HS Journals, Inc. All rights reserved.
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INTRODUCTION

Sleep-disordered breathing (SDB), characterized by
repetitive apneas or hypopneas, arterial oxygen
desaturation, and repetitive arousals during sleep,
has been shown to elevate serum C-reactive pro-
tein (CRP)," blood pressure (BP),” hyperglycemia,
and dyslipidemia.’® In other words, SDB appears to
be an independent risk for cardiovascular disease*
through cascades of neurohormonal and hemody-
namic mechanisms.

Across a variety of samples>® and races,”® men
appear to be more vulnerable to SDB than women.
However, a few studies focused on whether car-
diovascular impacts of SDB were gender variant.
Although sexual hormonal status during the pre-
menopausal stage may protect women from re-
spiratory dysfunction and upper-airway narrow-
ing during sleep, the lack of sexual hormones
after menopause increases the risk of SDB inci-
dence.”!'® Thus, it is rational to assume that
menopausal age may be a key factor in investi-
gating gender differences in SDB severities and
cardiometabolic risks. Furthermore, it is not
clear whether previously reported gender differ-
ences will be potentially co-affected by the se-
verity of SDB or SDB consequences, such as sleep
quality and daytime alertness.

Therefore, we hypothesized that women with
similar SDB severities (apnea hypopnea index
[AHI]) to men might lose preferences in sleep fea-
tures, daytime alertness, BP, proinflammatory sta-
tus, and metabolism, reflecting the independent
effects of sex hormones on these variables. Accord-
ingly, we retrospectively examined these parame-
ters between recruited eligible male and female
pairs from our sleep clinic. Pairs were either
matched for age and body mass index (BMI) (nA-
HImt), or matched for age, BMI, and AHI (AHImt)
in junior and senior patients.

METHODS
Patients

All patients who were diagnosed with SDB were
recruited for the study. However, those with seri-
ous medical or psychological problems, receiving
hormone replacement therapy, who could not
complete at least a 3-hour longpolysomnographic
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study, or were unwilling to join this study were
excluded. All patients received an explanation of
the research and signed informed consent forms
with approval from Institutional Review Board of
the China Medical University Hospital (CSMUH
No: CS07161) before their participation. This
study was under retrospective analysis.

Questionnaire, Anthropometry, Blood Pressure,
and Biochemical Analysis

Anthropometric parameters (weight, height,
neck circumference, waist circumference, hip cir-
cumference, BMI, waist/hip ratio), Epworth Sleep
Scale (ESS) score,'! life style questionnaire, and
blood biochemical analysis for fasting glucose, tri-
glyceride (TG), total cholesterol (TC), HDL, LDL,
uric acid (UA), and high sensitivity CRP (hs-CRP)
were completed in all patients as in a previous
study.'?

Polysomnography

Overnight laboratory-based polysomnographic
studies were completed in all SDB patients, and
sleep parameters were defined and quantified in a
manner identical to a previous report.'? Data on
sleep polysomnographic parameters, including to-
tal sleep time, AHI, arousal index, lowest oxygen
saturation, and duration of <90% oxygen satura-
tion (Sa0,), as well as the percentages of total sleep
time in non-rapid eye movement sleep (REM)
stages I and II (NREM [+11%), NREM II+IV%, and
REM sleep (REM%), were collected.

Matching of Male and Female Pairs

Four hundred sixty patients diagnosed with SDB
who underwent polysomnography and consecu-
tive anthropometric and biochemical measure-
ments in the sleep clinic were recruited between
2008 and 2009. After screening for the exclusion
criteria, 350 patients were eligible for gender-pair
matching. All male and female pairs were ran-
domly selected and stepwise matched for age and
BMI (nAHImt) as in most previous studies, or once
more matched for age, BMI, and AHI (AHImt),
from this 350 patient database. According to pre-
vious cutoff settings for Asian-Pacific obesity,'?
there were 4 BMI cutoffs for normal, overweight
(>23 kg/m?), obesity (>25 kg/m?), and severe obe-
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sity (>30 kg/m?). Four levels SDB severity were

defined as none (AHI <5), mild (5 = AHI <15), '

moderate (15 = AHI <30), and severe (AHI =30). 2 - e
For more precise matching, each 10-year age span, s 2| | &

4 stratified BMI ranges, and 4 levels of SDB severity 8 g Lé

were used (Table I). 7 3 g = % N

Menopause is a continuous process of declining
female sexual hormones,'* with an onset age of
around 50 years in Taiwan.'® Therefore, to inves-
tigate female menopause associated gender differ-
ences, we separated all patients into junior (<50
years old) and senior (>50 years old) groups and
compared their corresponding variables.
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Statistical Analysis

Data are expressed as mean (SD). A log transfor-
mation was used if variables were not normally
distributed. Pearson’s correlation was used to ex-
amine the relationship between each of the 2 pa-
rameters. Statistical analysis was performed with
paired Student ¢ tests for each variable. A P value <
0.05 was considered significant.
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RESULTS

The paired numbers in nAHImt/junior, nAHImt/
senior, AHImt/junior, and AHImt/senior groups
were 51, 51, 33, and 33 (Table I), respectively. In
the nAHImt/junior group, women had signifi-
cantly lower AHI values and shorter neck circum-
ferences, but had waist/hip ratios similar to men
(Table II). By polysomnographic study, women
had a significantly shorter stage 1+11%, a longer
stage II+IV%, a lower desaturation index, a
higher value of lowest oxygen saturation, and a
lower ESS score compared with men. No differ-
ences were found in values of total sleep time,
sleep efficiency, REM%, arousal index, and SaO,
<90%. Furthermore, women had significantly
lower systolic and mean BP, and lower serum lev-
els of TC, TG, and UA (Table III). However, their
gender counterparts had similar values of diastolic
BP, serum levels of fasting glucose, HDL, LDL, and
CRP and its log transformed value.

In the nAHImt/senior group, women had sig-
nificantly lower values of AHI, neck circumfer-
ence, and waist/hip ratios, and higher stage
[I1+IV%, lower arousal index, less frequent oxy-
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AHI = apnea hypopnea index; AHImt = pairs matched for age, BMI, and AHI; BMI = body mass index; nAHImt = pairs matched for age and BMI; pn = paired number of subjects.

Distributions of the male and female pairs matched for nAHImt or matched for AHImt in junior (<50 yrs old) and senior (=50 yrs old) groups.

Table I. Distribution of matched male and female pairs

AHImt AHI, events/h

Parameter
nAHImt
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Table Il. Anthropometric and sleep polysomnographic parameters

QUIDIPIW JopuUaD)

nAHImt AHImt
Junior (pn = 51) Senior (pn = 51) Junior (pn = 33) Senior (pn = 33)
Parameter Men Women Men Women Men Women Men Women
Age, y 35.7 (8.3) 35.5(8.1) 56.5(5.7) 56.3 (5.1) 38.9 (8.5) 38.6(7.9) 57.5(5.8) 56.9 (5.1)
BMI, kg/m? 24.4 (3.4) 24.1 (3.7) 24.7 (3.2) 24.5 (3.6) 24.3 (2.8) 23.9(2.9) 25.6 (3.6) 25.4 (4.4)
AHI, events/h 30.3 (24.3) 16.2 (17.5)% 39.2 (25.8) 22.6 (21.2)%%x* 23.2 (22.6) 22.1 (24.6) 26.6 (19.5) 28.9 (23.5)
Neck circumference, cm  38.1 (2.9) 34.0 (2.8)* 38.7 (2.6) 34.52.1)* 37.9(3.2) 34.1 (2.8)* 39.7 (2.4) 35.3 (1.9)*
WHR 0.87 (0.09) 0.84 (0.07) 0.94 (0.04) 0.87 (0.10)* 0.91 (0.06) 0.85 (0.07)* 0.86 (0.27) 0.87 (0.09)
Total sleep time, min 289 (52) 278 (51) 251 (67) 270 (59) 282 (49) 292 (36) 250 (82) 268 (67)
Sleep efficiency, % 80.7 (14.4) 79.9(13.2) 71.4(18.9) 75.8 (15.8) 79.5 (14.3) 82.9 (9.56) 70.0 (21.9) 74.5 (18)
NREM I and I, % 69.4 (12.5) 64.0 (12.1)* 66.7 (14.4) 66 1(13.9) 68.4 (16.6) 66 2(12.2) 63.1 (16.1) 63.9 (14.6)
NREM Il and IV, % 4.4 (6.4) 9.7 (9.3)* 1.4 (3.7) 4 (6. ) 6.1(7.4) 4(9.7) 3.4(7.9) 4.4 (7.0)
REM sleep, % 10.3 (6.9) 11.4 (6.2) 9.4 (13.7) 11 0 (6. 10.2 (6.8) 12 2 6.1) 11.1(16.2) 10.7 (6.7)
Arousal index, events/h 34.1(17.5) 33.1(17.1) 44.6 (19.3) 36.2 (16 6) 36.2 (18.7) 35 3(19.2) 43.4(18.7) 36.6 (16.9)
Desaturation index, 16.3 (21.2) 6.8 (9.5)* 27.9(22.8) 11.2 (14.9)* 10.2 (15.4) 0(9.5) 19.2 (19.2) 15.4(17.2)
events/h
Lowest oxygen 82 (13) 88 (7)* 79 (13) 86 (8)* 86 (6) 88 (8) 81(9) 85 (7)*
saturation, %
Sa0, <90%, min 17 (43) 4 (16) 26 (49) 5 (13)* 5(17) 5(20) 27 (56) 6 (10)*
ESS 7.8 (4.1) 6.4 (4.6)* 6.8 (5.0) 6.3 (3.8) 8.4 (3.8) 6.4 (4.9)* 6.7 (4.3) 6.5 (4.1)

AHI = apnea hypopnea index; AHImt = pairs matched for age, BMI, and AHI; BMI = body mass index; ESS = Epworth Sleep Scale score; nAHImt = pairs matched for age and BMI;
NREM = non-rapid eye movement sleep; pn = paired number of subjects; SaO, = oxygen saturation; WHR = waist/hip ratio.

Values are means (SD).

The parameters were presented from male and female pairs, matched for nAHImt or matched for AHImt in junior (<50 yrs old) and senior (=50 yrs old) patients.

*P < 0.05.

P <0.01.

*P <0.001 significance of difference in females from matched males.
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Table Il1. Blood pressures and biochemical parameters

nAHImt AHImt
Junior (pn = 51) Senior (pn = 51) Junior (pn = 33) Senior (pn = 33)

Parameter Men Women Men Women Men Women Men Women
Systolic BP, mm Hg 125 (16) 116 (14)* 135 (20) 132 (21) 128 (17) 117 (13)* 136 (16) 139 (20)
Diastolic BP, mm Hg 86 (14) 80 (12) 90 (12) 86 (12)* 9(12) 80 (13)* 90 (10) 88 (13)
Mean BP, mm Hg 99 (14) 90 (18)* 105 (14) 100 (13) 102 (13) 92 (12)* 105 (11) 105 (14)
TC, mg/dL 190 (37) 174 (38)* 194 (35) 194 (38) 185 (35) 177 (38) 190 (42) 201 (35)
TG, mg/dL 147 (142) 97 (51)* 128 (73) 128 (73) 142 (115) 95 (43)* 151 (118) 151 (87)
HDL, mg/dL 42.9(11.5) 47.3(10.8) 43.3(12.7) 47.1 (13.5) 46.3 (13.1) 47.8(12.0) 43.8 (13.5) 44.3 (14.0)
LDL, mg/dL 130 (40) 117 (37) 132 (35) 127 (33) 125 (39) 121 (34) 129 (40) 131 (25)
Glucose, mg/dL 100 (19) 99 (22) 115 (37) 107 (30) 100 (13) 106 (29) 116 (50) 109 (36)
UA, mg/dL 6.30(1.46) 5.09 (1.39)* 6.4 (1.7) 5.44 (1.95)* 6.41 (1.62) 4.73 (1.40)% 6.14 (1.37) 5.78 (2.09)
CRP, mg/dL 0.23 (0.38) 0.30 (0.60) 0.31(0.70) 0.18 (0.18) 0.21(0.37) 0.26 (0.71) 0.20(0.30) 0.19 (0.19)
Log CRP, mg/dL -1.00 (0.57) -0.90 (0.58) -0.93 (0.53) -0.98 (0.47) —-1.00 (0.50) -1.12 (0.48) —0.99 (0.46) -0.92 (0.45)

AHI = apnea hypopnea index; AHImt = pairs matched for age, body mass index, and AHI; BP = blood pressure; CRP = C-reactive protein; nAHImt = pairs matched for age and body
mass index; pn = paired number of patients; TC = total cholesterol; TG = triglycerides; UA = uric acid.

Values are means (SD).

The parameters were reported from male and female pairs, matched for nAHImt or matched for AHImt in junior (<50 yrs old) and senior (=50 yrsold) patients.

*P <0.05, T P <0.01.

*P <0.001 significance of difference in females from matched males.

‘e 3o Suil H



Gender Medicine

A B AHImt/Junior C

200 Men Women Men + Women
180

160

140
120

25 Tpeooos | LT
100 R=0.51 BN

P <0.001
R=0.39

200 Men
180

160
S IR
120
100

Systolic Blood Pressure (mm Hg)
Q

Ty,

AHImt/Senior

Women

F

Men + Women

P<005 | Lot
R=037 | =

2 4 6 8 1012 2 4 6 8 1012 2 4 6 8 10 12
Uric Acid (mg/dL)

Figure 1. Pearson’s correlation between plasma uric acid levels and systolic blood pressure in men (A, D), women (B, E),
and both genders together (C, F) in age-body mass index-Apnea Hypopnea Index (AHI) matched (AHImt)/junior

(A—=C) and AHImt/senior (D-F) groups.

gen desaturation, higher lower oxygen satura-
tion, and shorter durations of SaO, <90% than
men, although both genders had similar values in
total sleep time, sleep efficiency, NREM I+I11%,
REM%, and ESS scores. In variables of BP (Table
IIT) and metabolic and proinflammatory states, all
the previously mentioned variables were similar,
except diastolic BP, with women having lower
measurements than men.

In the AHImt/junior group (Table II), women
still had significantly lower values of neck circum-
ference, waist/hip ratios, and ESS score than men,
whereas no differences in polysomnographic vari-
ables were observed. Moreover, women had signif-
icantly lower systolic, diastolic, and mean BPs, and
lower serum values of TG and UA than junior
AHImt men (Table III). No differences were ob-
served among the values of fasting glucose, TC,
HDL, LDL, and CRP and its log transformed value.

In the AHImt/senior group, women had less dif-
ferences, but significantly shorter neck circumfer-
ences, higher lowest oxygen saturation, and a
shorter period of SaO, <90% (Table II). Interest-
ingly, all other parameters and parameters related
to BP and metabolic and proinflammatory states
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were similar between senior AHImt men and
women (Table III).

In the junior group, UA was positively corre-
lated with systolic BP (Figure 1A) and with TG
(Figure 2) in men and in men+women, whereas
in the senior group, UA was found to be posi-
tively correlated with systolic BP (Figure 1E) in
women and with TG (Figures 2E and 2F) in
women and men-+women. Further, waist/hip ra-
tio was positively correlated with UA in women
and men-+women of the junior group as well as
in women of the senior group (Figures 3B, 3C,
and 3E), although this correlated trend was still
found in men+women of the senior group (P =
0.057) (Figure 3F). Paradoxically, in the senior
group, waist/hip ratio (Figure 3D) was nega-
tively correlated with UA in men.

DISCUSSION

Being a physiologic watershed in female life,
menopause might be reasonably assumed to be a
confounding factor in epidemiologic studies in-
volving gender issues.'* However, to our knowl-
edge, few cardiometabolic studies of AHI matching
or adjusting risk factors have taken gender-related
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Figure 2. Pearson’s correlation between plasma uric acid levels and plasma triglyceride levels in men (A, D), women (B,
E), and both genders together (C, F) in age-body mass index-Apnea Hypopnea Index (AHI) matched (AHImt)/
junior (A-C) and AHImt/senior (D-F) groups.

SDB and female menopause into consideration.
This study appeared to be the first to examine
gender differences in sleep architecture, systemic

inflammation, hypertension, self-reported day-
time sleepiness, and metabolic aberration in gen-
der pairs by further matching for AHI, accounting
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Figure 3. Pearson’s correlation between waist/hip ratio and plasma uric acid level in men (A, D), women (B, E) and both
genders together (C, F) in age-body mass index-Apnea Hypopnea Index (AHI) matched (AHImt)/junior (A-C) and

AHImt/senior (D-F) groups.
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for menopausal effects, and considering various
potential biases.'® A recent prospective communi-
ty-based cohort study that recruited patients of
=40 years of age (median follow-up of 8.7 years)
showed that SDB was a significant predictor of
incident coronary heart disease in men =70 years
old as well as of incident heart failure in men, but
not in women.'” Although no direct evidence was
available, the authors attributed these differences
between the sexes to the lower prevalence of se-
vere SDB and less cumulative exposure to SDB,
possible better physiologic response, and better
unmeasured health behaviors, such as diet, exer-
cise, and obesity in women than in men, even
with a similar AHI. Although our data were not
observed longitudinally, our results might imply
that gender effects modulated cardiometabolic risk
factors independently of age, BMI, and AHI, par-
ticularly for younger than quasi-menopausal age
groups, leading to different incident coronary and
heart failure.

Interestingly, in a study of women compared
with age- and either AHI- or BMI-matched men,
Yukawa et al'® reported that, irrespective of meno-
pausal state, AHI levels were lower in women than
in men; this was associated with lower values of
ESS scores, BMI, and BP for women. We believed
that it was too early to conclude whether gender
affected hypertension, when multiple potential bi-
ases such as BMI, AHI, smoking, alcohol, exercise
habits, and diabetes mellitus might be present.'®

Female hormones, or estradiol, have been
known to play an important role in cardiovascular
protection.'” Moreover, estrogen depletion coin-
cides with androgen increases, which in post-
menopausal status lead to increases in peripheral
resistance and BP.'” The present finding that
women had lower BP exclusively at premeno-
pausal ages independent of BMI and AHI might
indicate that female sexual hormones have a “self-
reliant effect” in lowering BP beyond their con-
comitant preventive effects on SDB.

In animal studies, intermittent hypoxia in-
creased liver TG and phospholipids by upregulat-
ing genes of lipid biosynthesis.”’ Furthermore,
SDB patients were found to have poorer serum
lipid profiles.”"*> Women in premenopausal or
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postmenopausal states who are receiving estrogen
have a less atherogenic lipid profile, potentially
accounted for by sex hormones and body fat dis-
tribution, despite the effects of gender-related
SDB.?*%° In the AHImt groups, TG, but not HDL,
LDL, or TC levels, was significantly lower in the
junior/women group, whereas all of the aforemen-
tioned lipid profiles showed no gender differences
in the senior group. These findings might imply
that TG was more affected than other lipids by sex
hormones, independent of age, BMI, and SDB
severity.

Visceral fat, an important determinant of he-
patic lipase activity content, was shown to be re-
duced by continuous positive airway pressure ther-
apy in SDB patients.?®?” Furthermore, with less
visceral fat,”® premenopausal women were found
to be more insulin sensitive than men. Moreover,
the waist/hip ratio, which is well correlated with
visceral fat,?? was found to be a good predictor for
metabolic disorders in men and women.*? Again,
these gender issue studies of visceral fat distribu-
tion did not explore SDB concerns until recently.
By using energy x-ray absorptiometry, Simpson et
al*! found that percentages of neck fat in women
and abdominal fat in men were significant predic-
tors of AHI values. Unfortunately, menopausal im-
pact was not considered. In AHImt groups, men
had higher values of the waist/hip ratio, BP, TG,
and UA in the junior group, but not in the senior
one. This might suggest that beyond SDB, effects
of gender and sex hormones were still essential to
visceral fat accumulation, in the sequential order
of BP, UA, and a certain lipid profile.

Tissue hypoxia will degrade adenosine tripho-
sphate into UA, which might be reflected in SDB
patients with increases in the urinary UA/creat-
inine ratio during nighttime sleep.*? Further, hy-
peruricemia was found to be associated with
hypertension, menopause, and metabolic syn-
drome.?*73° Meanwhile, the visceral fat in el-
derly®738

with their serum UA levels, and this gender gap

women proved to correlate positively

narrowed with age.*”*° The findings of these
studies were consistent with our findings, sug-
gesting that the waist/hip ratio was positively



correlated with UA values in AHImt/junior and
senior/women or women+men (Figure 3).

Furthermore, in nonobese, hypertensive, and al-
coholic men, Collantes et al*' found asymptomatic
hyperuricemia to be associated with mixed hyperlip-
idemia or hypertriglyceridemia; it has been specu-
lated that purine metabolism flows through these
TG pathways. Interestingly, this phenomenon
was consistent with our findings that UA corre-
lated positively with TG in the junior/men, ju-
nior/men+women, senior/women, and senior/
men+women (Figure 2) tri-matching groups.
This gender effect on the UA-TG relationship
appeared substantially dependent on chrono-
logic menopausal age. In other words, the high-
androgen/low-estrogen related UA-TG associa-
tion in young men might shift to older women
as the result of postmenopausal hormonal
changes, which is possibly similar to the mech-
anisms of the UA-systolic BP association (Fig-
ure). Conversely, the linkages of systolic BP or
TG to UA were absent in junior/women and se-
nior/men of the tri-matching groups. We as-
sumed that some unclear compensatory or con-
founding mechanisms might counteract or
attenuate these associated relationships.

Paradoxically, in AHImt/senior/men, waist/
hip ratio was negatively correlated with serum
UA levels. The explanations of these phenomena
were complicated. We hypothesized that among
these senior men, the effect of long-term central
obesity on an increase of cardiac output,*? even
during sleep, might mitigate the tissue hypoxia
impact from SDB, meaning the greater the waist/
hip ratio, the lower the serum UA levels. How-
ever, their visceral fat (waist/hip ratio) might
have affected their BP and lipid profiles and, in
turn, diminished the systolic BP-UA and TG-UA
associations in the AHImt/senior/men group.
Further studies are required to confirm these
assumptions.

SDB women were observed to have more insom-
nia, hypothyroidism, and treatment for depression
than men matched for age, BMI, AHI, and ESS
score.*® In the general population, the presence of
excessive daytime sleepiness was strongly associ-
ated with depression, obesity, diabetes and SDB,

H. Ting et al.

age, exercise habits, and other covariates.'® The
predictors of sleepiness (ESS score = 13.5)** for
obese subjects (BMI 35-40 kg/m?) were depressive
mood and log AHI values. However, gender differ-
ences in excessive daytime sleepiness, after con-
trolling for age, BMI, AHI, and exercise, remained
obscure. The results of our study might indicate
that among slim patients in a sleep clinic, the
premenopausal women had lower ESS scores than
the men.

The serum CRP level, a potential marker of
cardiovascular disease,** could be elevated by
aging, smoking, obesity/visceral obesity, insulin
resistance, hypertension,*® or total/partial sleep
deprivation.*® Among clinical SDB patients, al-
though Guilleminault et al*” reported that only
BMI was significantly associated with high CRP
values without gender differences, Lui et al*®
showed that in men, the CRP levels were signif-
icantly predicted by each value of AHI, waist
circumference, and serum TG level. In our study,
after age-BMI-matching, no gender difference of
serum CRP levels was found in either the junior
or senior groups, independent of AHI values.
Our results appeared to be supported by the find-
ings of Guilleminault et al*’ while not conflict-
ing with the findings of Lui et al’s.*®

Further AHI matching in our study was mean-
ingful in attenuating gender discrepancies in sleep
architecture. This result suggested that the gender
impact disappeared with old age. In contrast, age
and BMI matching potentially diminished gender
differences in a major portion of the lipid profile
and the CRP-related proinflammatory state. From
the clinical perspective, our study might have un-
derscored the different weightings of impacts of
gender, BMI, SDB, and menopause on various car-
diometabolic risk factors.

There were still several limitations to the pres-
ent study. Transactional rather than longitudi-
nal, this research could not offer cause and effect
models, nor could it explore the dynamic
changes among the variables. Different preva-
lences of SDB in women, especially at younger
ages, and gender-different body features meant
that case number matches for age, BMI, and AHI
were lower and not evenly distributed. A huge

17



Gender Medicine

community-based rather than clinical based co-
hort study might offer more complete informa-
tion on gender issues.

CONCLUSIONS

Women of premenopausal age had observable
preferences over age- and BMI-matched men in
daytime alertness, BP, and serum levels of TG and
UA. Furthermore, matching for AHI values beyond
age and BMI attenuated gender discrepancies in
sleep architecture and TC serum levels in pre-
menopausal ages.Most differences disappeared in
postmenopausal age groups. After further match-
ing AHI, much of the gender difference disap-
peared. We suggest that researchers should be cau-
tious in interpreting gender difference findings
without considering sleep quality or the AHI. Our
findings imply that AHI matching or AHI adjust-
ing would be noteworthy and should be required
in studies of gender differences.
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