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Background: Sleep disorders and sleep-apnea/hypopnea syndromes are very frequent in women, being
misdiagnosed in many cases. The menopause, regardless of age, is associated to poor sleep quality and
daytime sleepiness that can lead to impaired quality of life, and reduced productivity and functioning.
Objective: To assess daytime sleepiness and related risk factors among middle aged Ecuadorian women
using the Epworth Sleepiness Scale (ESS).
Methods: In this cross-sectional study 149 women aged 40–59 years were assessed for hot flush presence
and intensity using the Menopause Rating Scale (MRS) and requested to fill out the ESS and a questionnaire
containing personal and partner data.
Results: Mean age of surveyed women was 47.6 ± 5.5 years, with 67.8% having less than 12 years of
schooling, 33.6% being postmenopausal, and 2.7% on hormone therapy. A 10.1% were current smokers
and 20.8% were sedentary. According to the MRS (item 1) 51.7% presented hot flushes, which were graded
as severe–very severe in 42.8% of cases. Regarding the partner (n = 132), erectile dysfunction was present
in 10.6%, premature ejaculation 6.1% and 17.4% abused alcohol. Mean total ESS score was 8 ± 4.4 (median

8), with 33.6% considered having some degree of daytime sleepiness (ESS score ≥10). Logistic regression
analysis determined that postmenopausal status (OR 6.58, CI 95% [2.51–17.23], p = 0.001), sedentarism
(OR 3.43, CI 95% [1.14–10.26], p = 0.02) and hot flush presence (OR 2.61, CI 95% [1.02–6.65], p = 0.04)
among women were risk factors for increased daytime sleepiness (ESS total score ≥10) whereas partner
faithfulness decreased this risk (OR 0.47, CI 95% [0.24–0.90], p = 0.02).
Conclusion: Increased daytime sleepiness in this middle aged series was related to female (hormonal

nd p
status and sedentarism) a

. Introduction

There are a number of factors that may affect female qual-
ty of sleep: neurologic diseases, metabolic alterations, elevated
ody weight and low degree of exercise, depression, stress, drugs,

ifestyle and changes in hormone levels [1–9]. Regarding the lat-
er, pregnancy, menstrual-related fluctuations and the menopause
ay cause sleeping disturbances such as difficulty of falling asleep,
ractioned sleep, night-time awakening, inability of resuming sleep,
roblems in waking up, fatigue and daytime sleepiness. Sleep
isorders are more common during the menopausal transition

∗ Corresponding author at: Academic and Research Department, Hospital Gineco-
bstétrico Enrique C. Sotomayor, Pedro Pablo Gómez s/n y 6 de Marzo, Guayaquil,
cuador. Tel.: +5934 241 3300x3079; fax: +5934 220 6958.

E-mail address: pchedraui@jbgye.org.ec (P. Chedraui).

378-5122/$ – see front matter © 2009 Elsevier Ireland Ltd. All rights reserved.
oi:10.1016/j.maturitas.2009.11.003
artner factors; several which are susceptible of intervention.
© 2009 Elsevier Ireland Ltd. All rights reserved.

as compared to premenopausal years [1,10,11]. Many women
during the menopause achieve less than 6 h of sleep on a regu-
lar basis, becoming at higher risk for short-term (fatigue-related
accidents) and long-term problems (hypertension, diabetes and
cardiovascular disease) [12–14]. Epidemiological data have con-
sistently shown a higher prevalence of sleep-apnea/hypopnea in
men, possibly reflecting the fact that women are being misdiag-
nosed [15–17]. In addition, women report more fatigue or difficulty
in initiating and maintaining sleep [18,19]; those who work report-
ing more daytime sleepiness even in cases of mild sleep-apnea
[20].

Daytime sleepiness imposes difficulty in performing daily tasks

and cause irritability, moodiness and memory problems. Hot flush
frequency and severity and night sweats have been associated with
severe sleep disorders, night-time wakefulness and sleep fragmen-
tation in postmenopausal women [21]. Despite this, many women
refer sleep disorders many years before the onset of the menopause

http://www.sciencedirect.com/science/journal/03785122
http://www.elsevier.com/locate/maturitas
mailto:pchedraui@jbgye.org.ec
dx.doi.org/10.1016/j.maturitas.2009.11.003
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22–24] and treating hot flushes has not always solved the problem
8,25].

The Epworth Sleepiness Scale (ESS) is a short and effective
nstrument developed at the Australian Epworth Hospital to assess
xcessive daytime sleepiness [26–28] and discriminate when clin-
cal intervention is required. The score is claimed to represent a
erson’s average sleep propensity which is different from fatigue
r tiredness which is the focus of other sleep scales (i.e. Stanford
leepiness Scale). A Spanish version of the ESS has been validated
nd demonstrated appropriate internal consistency, reliability, and
videnced measuring validity [29,30]. The objective of the present
tudy was to assess daytime sleepiness and related risk factors
mong middle aged Ecuadorian women with the Spanish version
f the ESS.

. Materials and methods

.1. Participants

From February 2009 to March 2009 a cross-sectional study
imed to assess beliefs and risk factors for the presence and sever-
ty of hot flushes (Primary Research Branch) among middle aged

omen was carried out at one of the associated teaching facilities
f the Medical Faculty of the Universidad Católica de Guayaquil,
cuador (The Enrique C. Sotomayor Obstetrics and Gynecology Hos-
ital). During the study period, healthy non-black Hispanic women
ged 40–59 years visiting inpatients at the different wards of the
ospital (visiting hours: 12 pm to 14 pm/day) were requested to fill
ut a questionnaire containing personal and partner data. Subjects
ere additionally assessed for hot flush presence and severity using

he Menopause Rating Scale (MRS, item 1). Sotomayor Hospital is a
ajor referral center providing reproductive healthcare basically to

ow income women of Guayaquil and surrounding peripheral areas
31]. Women excluded from the study were those refusing partic-
pation or were incapable of understanding the items included in
he questionnaire.

The study had two secondary branches the first aimed to assess
elf-esteem and the second daytime sleepiness. In order to fulfill
he second secondary aim women were additionally requested to
ll out the ESS. This document presents data exclusively related to
aytime sleepiness. Research protocol of the primary (The National
cuadorian Study regarding hot flushes) and secondary branches of
he study was reviewed and approved by the Bioethics Committee
f the Medical Faculty of the Universidad Católica. All participants
ere informed about the research and its purposes and written

onsent obtained.
Sample size calculation was focused on the aim of the primary

ranch of the study, determining risk factors for hot flush presence
nd severity. Hence, using EPI-INFO statistical software, a minimal
ample of 94 subjects was calculated considering that the hospital
overs for an estimated population of 5000 women aged 40–59 and
ssuming that, as we have previously reported [32,33], at least 50%
f surveyed women would present hot flushes with an estimated
0% error and a 95% confidence interval.

.2. General data questionnaire

.2.1. Female data
Age (years), parity, menopausal status (pre-, peri- or post-

enopausal), marital status, educational level (expressed in years),

ccessed healthcare system (free-minimal cost or paid), smoking
abit (current, sometime, and non-smoker), partner status, church
ttendance, history of sexual abuse, psychiatric consultation, and
he use of drugs (psychotropic, hormone therapy [HT], and phy-
oestrogens) for the menopause. Women were asked about how
as 65 (2010) 75–80

they perceived their health status and that of their partner. Those
(men or women) capable of performing daily routine activities were
defined as healthy. Sedentarism was considered if subjects carried
out less than 15 min of physical activity twice a week [34].

2.2.2. Partner data
Data related to partner was obtained from women and included:

age (years), educational level (total years), health status, faith-
fulness, presence of alcoholism and sexual dysfunction (erectile
dysfunction or premature ejaculation). Alcoholism was defined as
a chronic conduct disorder manifested by repeated and excessive
alcohol consumption which interferes with health, economic or
social relationships. For surveyed women and their partners less
than 12 years of schooling was considered as low [35].

2.3. Hot flush assessment

The Menopause Rating Scale (MRS) was used to assess hot flush
presence and severity. The MRS is a menopause specific health
related quality of life instrument composed of 11 items divided
into three subscales: somatic, psychological and urogenital. For the
purpose of this research item one of the somatic subscale was used,
which was graded by the subject from 0 (not present) to 4 (1 = mild;
2 = moderate; 3 = severe; 4 = very severe) [36].

2.4. Menopausal status definitions

The following definitions were used: premenopausal, women
having regular menses; perimenopausal, those presenting irreg-
ularities >7 days from their normal cycle and postmenopausal,
no more menses in the last 12 months [37]. Those with bilateral
oophorectomy were considered as postmenopausal. For statistical
purposes hysterectomized women were considered as a separate
group.

2.5. The Epworth Sleepiness Scale (ESS)

The ESS is a patient rated 8-item instrument which quantifies
on a 3-point scale the perceived severity of daytime sleepiness and
insomnia-related interference with daytime functioning. A global
score is obtained by summing the graded 8 items. A score of 10 or
more is considered sleepy whereas 18 or more as very sleepy [28].
For the purpose of this research the validated Spanish version of the
ESS was used which has shown appropriate internal consistency,
reliability, and evidenced measuring validity [29,30].

2.6. Statistical analysis

Analysis was performed using EPI-INFO 2000 statistical soft-
ware (Centers for Disease Control, Atlanta, GA, USA; WHO, Basel,
Switzerland). Data are expressed as mean ± standard deviations,
medians, percentages, odds ratios and confidence intervals. Con-
tinuous data were compared using ANOVA (parametric) and
Mann–Whitney’s U-test (non-parametric) whereas chi-square and
Fisher’s exact tests were used for categorical data. ESS total scores
were re-grouped according to cut-off values 10 and 16 and pre-
sented as frequencies.

Risk factors for increased sleepiness (ESS ≥ 10) were analysed
using logistic regression. For this, total ESS scores, as continuous
variables, were transformed into a categorical one, now considered
as cases those exhibiting scores equal or above 10. Independent

variables to be entered in the regression model related to sur-
veyed women included: older age (≥47, median), higher parity
(≥3, median), marital status (married or not), low schooling (<12
years), postmenopausal status, hot flush presence, smoking status,
sedentarism, perceived health status, drug use (HT, phytoestrogens
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Table 1
Characteristics of surveyed women (n = 149) and their partners (n = 132).

Female n (%)

Marrieda 91 (61.1)
Premenopausal 47 (31.5)
Perimenopausal 52 (34.9)
Postmenopausal 50 (33.6)
Bilateral oophorectomy 2 (1.3)
Hysterectomized 10 (6.7)
Hot flush (present) 77 (51.7)
Severe to very severe hot flushes 33/77 (42.8)
Low schooling (<12 years) 101 (67.8)
Currently smoking 15 (10.1)
Sedentary 31 (20.8)
Access to free healthcare 137 (91.9)
Hormone therapy use 4 (2.7)
Phytoestrogen use 1 (0.7)
Psychotropic drug use 3 (2.0)
Currently on psychiatric care 9 (6.0)
History of sexual abuse 1 (0.7)
Currently has a partner 132 (88.6)
Healthy (perceived by women) 133 (89.3)
Church assistance 124 (83.2)

Partner n = 132
Low schooling (<12 years) 74 (56.0)
Alcoholism 23 (17.4)
Healthiness 109 (82.6)
Erectile dysfunction 14 (10.6)
Premature ejaculation 8 (6.1)
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Table 3
Factors related to increased daytime sleepiness (ESS score ≥10): logistic regression
analysis (n = 149).

Odds ratio (CI 95%) p value

Female
Postmenopausal status 6.58 (2.51–17.23) 0.001
Sedentarism 3.43 (1.14–10.26) 0.02

T
E

Faithfulness 69 (52.3)

a Those not married were either single (5.4%), divorced (4.7%), widowed (6.0%) or
ohabited with partner (22.8%).

nd psychotropic), partner status, free healthcare access, church
ssistance and if currently attending a psychiatrist. Those related
o partner were age, low schooling, alcoholism, healthiness, faith-
ulness and sexual dysfunction (premature ejaculation or erectile
ysfunction). Entry of variables (female and partner) into the model
as considered with a 20% significance level and the back step-
ise procedure performed. A p value of <0.05 was considered as

tatistically significant.

. Results

A total of 22 women requested to participate were excluded due
o refusal (13%, 22/169), leaving 149 who completely filled out the
urvey. Characteristics of surveyed women and their partners are
hown in Table 1. Women had a mean age and educational level
f 47.6 ± 5.5 (median 47) and 8.3 ± 3.7 years (median 8) respec-
ively, with a median parity of 3; 67.8% had less than 12 years of
chooling and 33.6% were postmenopausal. At the moment of the

urvey 2.7% were on HT, and 2% were taking psychotropic drugs.
low percentage of women (8.1%) accessed the private healthcare

ystem. Regarding habits 10.1% were current smokers and 20.8%
ere sedentary. According to item 1 of the MRS 51.7% presented
ot flushes, which were graded in 42.8% of cases as severe to very

able 2
SS scores for all women and according to menopausal status and years after menopause

Parameter Total EES score (mean) Sc

All (n = 149) 8.0 ± 4.4 99

Menopausal phase
Premenopausal (n = 47) 6.7 ± 4.0 37
Perimenopausal (n = 52) 7.8 ± 3.9 36
Postmenopausal (n = 50) 9.4 ± 4.8* 26

Postmenopausal stage
Early (<5 years) (n = 29) 8.7 ± 4.1 15
Late (≥5 years) (n = 21) 10.1 ± 5.6 11

* p < 0.05 for the whole trend.
Hot flush presence 2.61 (1.02–6.65) 0.04

Male
Faithfulness 0.47 (0.24–0.90) 0.02

severe. Regarding the partner (n = 132), mean age was 51.0 ± 6.7
years (median 50.5) with an average schooling of 9.3 ± 4.0 years
(median 10). Erectile dysfunction was present in 10.6%, premature
ejaculation in 6.1%, 17.4% abused alcohol and 47.7% were unfaithful
(Table 1).

Mean total EES score was 8.0 ± 4.4 (median 8). A total of 33.6%
presented an ESS score equal or above 10, considered to have some
degree of daytime sleepiness. ESS scores for all women and accord-
ing to menopausal status and years after the menopause onset are
depicted in Table 2. ESS total scores, expressed as means and per-
centages of those with scores ≥10, significantly increased from one
menopausal stage to the other. No differences were found when
comparing early and late menopausal women.

Logistic regression analysis determined that postmenopausal
status (OR 6.58, CI 95% [2.51–17.23], p = 0.001); sedentarism (OR
3.43, CI 95% [1.14–10.26], p = 0.02); and the presence of hot flushes
(OR 2.61, CI 95% [1.02–6.65], p = 0.04) among women were risk
factors for increased daytime sleepiness (ESS score 10 or more)
whereas male faithfulness decreased this risk (OR 0.47, CI 95%
[0.24–0.90], p = 0.02) (Table 3).

4. Discussion

Sleep is a protective mechanism early developed during man’s
evolution. In the primitive era sleep protected men during dark-
ness from being selected by nocturnal predators. Many learning
processes are largely inactivated during sleep allowing the brain
to reorganize and store more efficiently the daily gathered infor-
mation. Moreover, sleep obviously aids the body to recuperate
physically and consolidate memory knowledge and emotions
[38,39]. Daytime sleepiness and fatigue are consequences of sleep
disorders and breath-related sleep disturbances. Although sleep
difficulties are very frequent in the peri-/postmenopausal period
(30–60%) [4,10,40], controversy exists whether gonadal hormonal
changes are in fact directly related with insomnia, sleep-breathing
disorders and sleepiness. It would seem that daytime sleepiness

occurs in an age-related fashion rather than on a hormone-related
basis. In fact, sleep complaints and sleepiness during the peri-
/postmenopausal period are highly correlated with factors such as
psychological distress, headaches, dizziness, palpitations, depres-
sion, and weight gain than with the hormonal status per se [40].

onset.

ore 0–9 n (%) Score ≥10 n (%) Score ≥16 n (%)

/149 (66.4) 50/149 (33.6) 8/149 (5.4)

/47 (78.7) 10/47 (21.3) 2/47 (4.3)
/52 (69.2) 16/52 (30.8) 0/52 (0.0)
/50 (52.0)* 24/50 (48.0)* 6/50 (12.0)

/29 (51.7) 14/29 (48.3) 2/29 (6.9)
/21 (52.4) 10/21 (47.6) 4/21 (19.0)
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There are many tools (prospective/retrospective) available to
haracterize the patterns, frequency, and severity of daytime
leepiness, many capable of determining the current status of
he problem and monitoring spontaneous changes and treatment-
elated evolution. Sleep diaries are the gold standard for research,
lthough difficult to carry out in the daily clinical setting [41]. In this
ense, the ESS is a brief sleepiness screening tool, which can ren-
er an outcome measure, has adequate internal consistency and

s reliable in detecting changes in sleepiness [26–28]. The ESS is
very popular tool in the study of sleepiness and although not

xempt of limitations, as described by the original author and
thers [27,28,42,43], it is much more a discriminating daytime
leepiness test when compared to other popular tools such as the
ultiple Sleep Latency Test and the Maintenance of Wakefulness

est [44]. In fact, versions in other languages (i.e. Spanish) have
een validated [29,30]. In one study, Jansson et al. [45] included
he ESS as an additional test during the assessment of climacteric
ymptoms in Swedish pre- and postmenopausal women. In this
tudy, the prevalence of sleepiness in pre- and postmenopausal
omen (HT users and non-users) was lower when compared to

ur studied Ecuadorian population. In addition, in Jansson’s study
otal ESS scores were divided into three categories (0–7, 8–15, and
6–24), the polarities corresponding to true absence or presence
f obstructive sleep-apnea syndrome. The authors reported that
he prevalence of this syndrome (EES scores ≥16) was similar in all
tudied groups. Same trend has been observed in the present series
espite small number of participating women. Recently, assess-
ent with the ESS and polysomnography, in a small number of

razilian postmenopausal women, determined that several sleep
ymptoms were more frequent in late postmenopausal ones [46]. In
he present series the absence of a specific questionnaire regarding
octurnal sleep disorders, somnographic assessment and anthro-
ometric data does not allow performing any strong hypothesis on
he causes of sleepiness and its changes with the menopausal state.
rospective studies are needed to overcome the limitations of the
resent study.

Since racial, cultural, and ethnical differences have been
eported for daytime sleepiness and early morning awakening [47],
he present study was undertaken in a homogeneous low income

id-aged Ecuadorian female income population. Sotomayor Hos-
ital provides healthcare for low income women of Guayaquil and
urrounding peripheral areas [31], hence women surveyed in this
tudy are of equal background. Using several tools we have previ-
usly described within this population increased menopausal and
epressive symptoms related not only to female yet also partner
actors [48–51], with sleep problems ranging from 45.6% to 68.4%
32,51]. Social difficulties, economical disadvantages, and stress
an cause preoccupation and anxiety that may favor sleepiness
mong our population and hence explain higher encountered rates
s compared to populations with a much more favored social and
conomical background [24,45,52].

The logistic regression model of the present research showed
hat among surveyed women postmenopausal status, sedentarism
nd hot flushes were risk factors for increased daytime sleepi-
ess (ESS score 10 or more). Although sleep difficulties and
leepiness may either coexist with other conditions, they are
ore prevalent in mid-aged women. The relationship between

ot flushes/night sweats and disturbed sleep has been described
53]. However, the hormonal changes associated with poor sleep
uring the menopause may be affecting women earlier than pre-
iously thought. To highlight this one study found that 17% of

remenopausal women aged 45–49 reported poor sleep in associa-
ion to a higher rate of hot flushes, higher depression level, greater
affeine consumption and lower estradiol level [22]. Our study was
ot designed to address sleep characteristics but rather one of the
onsequences of sleep disturbances: sleepiness. Our data showed
as 65 (2010) 75–80

a very important, and significant, increment of sleepiness in post-
menopausal women, although no differences were found in terms
of the postmenopausal stage (early or late). Despite this, we cannot
ascertain if this finding is related to the chronic and accumula-
tive evolution of sleepiness or to other factors. It is reasonable to
assume that both hormonal and behavioral factors would augment
sleepiness moreover if the problem is not neutralized.

Treating severe hot flushes with hormones could improve sleep
quality and minimize the consequences of sleep disorders [24].
Although HT may benefit mild degree sleep disorders [2,3,54,55],
controlling every co-morbid condition by means of HT is not usually
possible. In addition, HT use has been limited due to several poten-
tial adverse effects [14,56]. The Women’s Health Initiative study
[57] reported that HT produced modest improvement in sleep. In
the SWAN, women with high levels of sleep impairment had more
improvement in bodily pain after initiating HT and tended toward
improving emotional functioning and vitality [58]. Despite this, the
negative effects of HT on other health outcomes have reduced its
routine use among peri- and postmenopausal women. In our pop-
ulation, few women were on HT hence no specific conclusion can
be drawn in this regard.

We have previously reported among postmenopausal women
screened for the metabolic syndrome that obesity (a risk factor for
sedentarism) [59] increased the risk for hot flushes and depres-
sion [60]. Although body mass index was not determined in the
present series, sedentarism was found to increase the risk for day-
time sleepiness situation that correlates with the findings of others
[7,61,62].

Another aspect worth mentioning is the male component.
As we have previously reported in low income mid-aged
women, male sexual dysfunction, alcoholism and sexual behav-
ior have correlated with female sexual dysfunction and increased
menopausal/depressive symptoms, and hence impaired quality
of life [48–51]. Results of the present series well correlate with
our previous findings, as women with a faithful partner were at
decreased risk for daytime sleepiness. Although the exact mecha-
nisms by which the male component negatively impacts mid-aged
women’s life are complex and perhaps uncertain, however most
surely these must be linked to problems in the relation as a couple.

Prevalence of sleep-disordered breathing, restless legs syn-
drome and periodic limb movement disorder, fibromyalgia, and
narcolepsy increases among mid-aged women [17,63,64]. The ESS
has often been used to assess sleep disorders such as sleep-
apnea/hypopnea syndromes [26,65] with scores 16–24 being
highly indicative. In the general population the prevalence of such
syndromes is 2.5% [45,66]. In patients with sleep-apnea/hypopnea
syndromes the sensitivity of the ESS is associated with an elevated
ESS index. When the cut-off is 10 there is a low sensitivity (66%) as
compared to a cut-off of 8 which increases sensitivity to 76% [65].
In the present series, mean total ESS score significantly increased
from one menopausal stage to the next.

Finally, as for the limitations of the present study one can men-
tion its cross-sectional nature and small sample size, which always
imposes certain degree of selection bias; we are aware of this fact.
Although risk factors for daytime sleepiness have been delineated
in our regression model we still cannot rule out the precise causes
of sleepiness (i.e. apnea, hypopnea, obesity, metabolic alterations,
etc.). As an explanation, one can mention that assessing daytime
sleepiness was a secondary aim of the whole primary research and
sample size was calculated on the basis of the primary objective
(determining hot flush prevalence). Hence, determining the pre-

cise causes of sleep disorders was not contemplated in the original
methodological design; moreover if it has a cross-sectional nature.
Not determining body mass index may be seen as another poten-
tial limitation, even more if one considers increased weight as a risk
factor for increased menopausal symptoms and sleeping disorders
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60,67–69]. Despite this, one can presume that increased weight
e involved, as sedentarism (a delineated risk factor for sleepiness

n this series) is usually linked to obesity in the majority of cases
61,62]. As a strength one can mention that this series adds to the
ew assessing daytime sleepiness among mid-aged women.

Despite the outlined limitations we conclude that increased
aytime sleepiness in this middle aged series was related to female
hormonal status and sedentarism) and partner factors; several
hich are susceptible of intervention. More research in this regard

s required to define links between co-morbid conditions and risk
actors. In light of our findings we encourage that sleep habits,
noring, daytime sleepiness, and fatigue information be routinely
ncluded in menopausal healthcare protocols.
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