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Introduction

Menopause is a life period during which women 

undergo significant physical and psychological 

changes. The beginning of menopause coincides 

with the start of symptoms related to hypertension, 

weight gain, hormonal modifications, osteoporosis 

and vascular disease. Hormonal changes could be 
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A B S T R A C T

Menopause in the female life cycle is a special period due to important hormonal, physical and psychological changes. Sleep 
disruption represents a common complaint for midlife and menopausal women, related to primary sleep disorders, including 
insomnia, sleep disordered breathing, restless legs syndrome (RLS), mood and anxiety disorder, other medical illness, hor-
monal-related vasomotor symptoms, and aging per se. Aims of our study were to evaluate the prevalence of sleep disorders in 
a sample of pre and post menopausal women, and to investigate the relationship between sleep and other medical disorders, 
and life habits. Among workers in the six participant centers, we enrolled 334 women, aged between 40 and 60 years, that 
completed a questionnaire that included screening on menarche, menstrual cycle, fertility, parity, menopause, life habits, per-
sonal medical and sleep history and related treatment, and self-administered scales for sleep quality (PSQI), excessive day-
time sleepiness [Epworth Sleepiness Scale (ESS)], mood disorder [Beck Depression Inventory (BDI)], Berlin Questionnaire 
for sleep disordered breathing (SDB), IRLS diagnostic interview and Rating Scale. Menopausal and perimenopausal women 
showed an increased prevalence of poor sleep, high risk of SDB, and mood disorder; menopausal women also reported 
increased RLS severity. Mood disorder had a significant impact on night sleep measures and excessive daytime sleepiness, as 
well as on RLS severity, and had a greater prevalence in hypertensive women. Sleep disturbances are frequent in menopausal 
women. Their aetiology is unclear, but probably multifactorial, and many factors contribute to the sleep disruption. Our data 
suggest the importance of correctly investigating and addressing sleep problems associated with menopause, through sleep 
history, possibly carring out a sleep study if clinically warranted. Pharmacological and behavioural treatment strategies 
should then be aimed at improving sleep and life quality in perimenopausal and menopausal women.
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responsible for certain sleep disorders, which play 
an important role during menopause. The prevalence 
of sleep disturbances is higher after menopause 
in women than before, independent of the effects 
of aging or other confounders (Xu et al., 2014). 
Women’s sleep exacerbates with age both in quality 
and in quantity and during the peri and post-meno-
pausal period, women very often experience insom-
nia, sleep disordered breathing (SDB) and restless 
legs syndrome (RLS) (Bruyneel, 2015). Insomnia 
is the most frequent sleep disorder in menopause. 
Primary or secondary insomnia can be due to vaso-
motor symptoms (hot flashes), mood disorders 
including depression and/or anxiety, and physical 
problems (bladder problems, low back pain, osteo-
arthritis, etc) (Culpepper, 2006). The SWAN study 
(Kravitz et al., 2003) found a significant association 
(OR 1,99, IC 95%) between sleep onset insomnia 
and hot flashes in a multicenter group study of 
12603 women aged between 40 and 55. Insomnia 
was present in 46-48% of menopausal versus 38% 
of premenopausal women.
SDB prevails in postmenopausal compared with to 
premenopausal women. Sleep apneas are predomi-
nant in males (M:F=8:1) with 3-4 fold increased 
SDB risk compared to premenopausal females. 
However, menopause increases the risk of develop-
ing Obstructive Sleep Apnea Syndrome (OSAS) 
(Guidozzi, 2013). In fact, menopausal women have a 
2.6 to 3.5 fold greater chance of developing the syn-
drome compared to premenopausal women (Young 
et al., 1993). The changes in body fat distribution, 
including increased abdominal fat, the increment in 
waist to hips ratio, and weight gain due to higher 
levels of testosterone could explain the increased 
prevalence of SDB. Increased circulating testoster-
one may also cause the volumetric augmentation of 
tongue muscles with consequential obstruction of 
upper respiratory airways at the base of the tongue. 
Moreover, the fall of progesterone, with loss of its 
protective role, could be relevant to SDB. However, 
the existing literature does not agree on a positive 
univocal role for estrogen and progesterone therapy 
in controlling post-menopausal SDB (Guidozzi, 
2013). SDB contributes to worsen sleep quality 
and quantity with appearance of daytime symp-
toms (sleepiness) and is known to play a role in the 
development of cardio and cerebrovascular diseases 
(Marin et al., 2005). Polesel et al. (2015) showed that 

SDB abounds in postmenopausal women, especially 
in late postmenopause, and this increased prevalence 
is linked to waist circumference. Reducing waist 
circumference may thus constitute an important 
strategy for managing SDB in women.
In a recent study (Taavoni et al., 2015) sleep qual-
ity, measured via the Pittsburgh Sleep Quality 
Index (PSQI), was impaired in 70% of the sam-
ple. Another important study regarding menopausal 
women (Hachul et al., 2015) reported that pre-
menopausal and post-menopausal women differ for 
apnea/hypopnea index (AHI) and for N3 sleep dura-
tion. Menopausal women had higher AHI and spent 
more time in N3 sleep compared to non-menopausal 
females. No differences were found between early 
and late menopausal women.
RLS is twofold more frequent in women than in 
men. Pregnancy and parity increase the risk of RLS. 
Some evidence suggests that dysfunction in iron 
metabolism and high estrogen levels might contrib-
ute to RLS during pregnancy. However, menopause 
is also related to an increased prevalence of RLS. 
Hormone replacement therapy (HRT) does not 
worsen RLS suggesting that the pathophysiology 
of this sleep disorder is not strictly linked to female 
hormones. Menopausal women who had previously 
experienced RLS symptoms often describe an exac-
erbation in the severity of the symptoms after meno-
pause. (Manconi et al., 2012). 

Objectives

Our study aimed to evaluate the prevalence of sleep 
disorders in a sample of pre and post-menopausal 
women, and to investigate the relationship between 
sleep, life habits and comorbidities in this population.

Methods

Population
Our sample was composed of women aged between 
40 and 60 years, recruited from six participating 
Centers: 1. Sleep Disorders Center, Department of 
Neurosciences, University of Pisa; 2. Department 
of Medicine, Pneumology, Physiology and Human 
Nutrition (DIMPEFINU), University of Palermo; 3. S. 
Maugeri Foundation, IRCCS Telese Terme, Benevento; 
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4. Casa di Cura Villa Serena, Città S. Angelo, Perugia; 
5. Department of Neurosciences, Catholic University, 
Rome; 6. Sleep Center of Messina, in the role of 
the coordinating center, Physicians, staff nurses and 
administrative staff were included in the cohort. The 
respective local Ethical Committees granted their 
approval of this study. All subjects signed a written 
informed consent form and all the data were anony-
mously sent to the collecting center. 

Data collected
We employed self-administered written question-
naires to obtain the following data: menarche, men-
strual cycles, fertility, parity, menopause [defined 
as the permanent cessation of menses for at least 
12 months, according to McKinkay et al. (2008)], 
life habits, personal medical and sleep history with 
related treatment, including neurological (headache, 
epilepsy), cardiovascular, metabolic and thyroid 
disease, and specific self-assessment questionnaires: 
-- Pittsburgh Sleep Quality Index (PSQI): an effec-

tive instrument that assesses sleep patterns and 
quality in adults, through 19 self-administered 
questions, regarding the previous month, from 
which 7 component scores are calculated and 
summed into a global score. These areas regard 
subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep distur-
bances, use of sleeping medications, and daytime 
dysfunction. Higher scores represent worse sleep 
quality: component scores range from 0 to 3, and 
global scores range from 0 to 21. A global PSQI 
score greater than 5 indicates poor sleep quality 
(Buysse, Reynolds et al., 1989). 

-- Epworth Sleepiness Scale (ESS): a self-adminis-
tered questionnaire designed to assess the global 
level of daytime sleepiness, through the likeli-
hood of falling asleep during eight normal, low 
activity daily life situations. Subjects rate their 
likelihood of dozing off on a scale of 0-3, with 0 
being “no chance of dozing” and 3 being “high 
chance of dozing”. The total score ranges from 0 
to 24, with higher scores corresponding to greater 
sleepiness. An ESS score greater than 10 indi-
cates daytime sleepiness and 18 or more is high 
daytime sleepiness (Johns, 1991). 

-- Berlin Questionnaire includes eleven questions, 
clustered into three categories, assessing sleep 
apnea risk. First category comprises five ques-

tions concerning snoring and witnessed apneas, 
and their frequency. Second category comprises 
four questions addressing daytime sleepiness, 
including a specific question on drowsy driving. 
Third category encompasses two questions con-
cerning high blood pressure (>140/90 mmHg) 
and BMI (>30 kg/m2). Category 1 and 2 are 
considered positive if there are two or more posi-
tive answers to each category, whereas category 
3 is considered positive in case of self-reported 
high blood pressure and/or a greater than 30 kg/
m2 BMI. Two or more of the three categories 
identify subjects at “high risk” of OSA (OSAS+), 
whereas less than two categories suggest a “low 
risk”. (Netzer et al., 1999).

-- IRLS diagnostic interview and Rating Scale (if 
RLS positive). RLS is diagnosed based on four 
diagnostic criteria: (1) an urge to move legs 
due to discomfort, (2) temporary relief with 
movement, (3) worsening symptoms at rest, and 
(4) worsening symptoms at night. International 
RLS (IRLS) Rating Scale is a 10-item scale that 
assesses RLS symptom intensity, frequency, and 
consequences on a 5-point scale. Global score 
ranges from 0 (no RLS) to 40 (very severe RLS) 
(Walters et al., 2003).

-- Beck Depression Inventory (BDI) is a 21 mul-
tiple-choice self-administered questionnaire that 
assesses cognitive, affective, somatic, and veg-
etative symptoms of depression. A 0 to 3 score 
is assigned to each answer and a higher global 
score indicates more severe depressive symp-
toms. Commonly accepted ranges are 0-14 (no 
depression), 15-30 (moderate depression), and 
higher than 30 (severe depression) (Beck, Steer 
& Carbin, 1988). 

Among all the enrolled women, 334 correctly com-
pleted and returned the questionnaire and were 
hence included in our final cohort. 

Statistical analysis
Statistical comparisons considered menopausal (no 
menses in the last 12 months: 105 women), peri-
menopausal (irregular cycles in the last 3 months: 42 
women) and non-menopausal status (regular cycles: 
187 women) as factors. Furthermore, life habits, 
medical history, and sleep data were examined, and 
different sleep comorbidities or drug use (sugges-
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tive of specific medical disorders) were considered. 
Insomnia was defined as difficulty in falling asleep 
(longer than 30 minutes sleep onset) and/or main-
taining sleep and/or less than six hours of total sleep 
time. Comparisons between two groups were con-
ducted through the Mann-Whitney non parametric 
test, whereas comparisons between three groups 
(menopausal, peri-menopausal and non-menopausal 
women) were executed through the employment of 
the Kruskal-Wallis test. Frequencies were compared 
using Pearson’s chi-square test. Binary logistic 
regression was applied to evaluate the association 
between menopausal status, demographic data, life 
and behavioral habits, and sleep, medical and psy-
chiatric variables, considering the various comor-
bidities and lifestyle habits as dependent variables. 
Univariate regression was employed to evaluate the 
impact of lifestyle habits on sleep and mood, apply-
ing sleep scales and BDI as dependent variables.
Data were reported as mean±standard deviation or per-
centage and were evaluated using the IBM Statistical 
Package for the Social Sciences, ver 13 (SPSS Inc, 
USA), considering a 2-sided p value <0.05 as statisti-
cally significant for comparisons. Correlations were 
computed according to Spearman’s ρ, considering a 
p value <0.01 as statistically significant.

Results

Menopausal status
Compared to non-menopausal women, perimeno-
pausal and menopausal subjects were older, present-
ing higher ESS and BDI scores. A trend towards 

shorter sleep duration and higher PSQI scores also 
emerged, with higher iRLS (Table 1a).
Compared to non-menopausal women, perimeno-
pausal and menopausal women did not show any 
statistically meaningful difference in the main 
comorbidities investigated, except for an increased 
prevalence of mood disorders and more severe 
RLS symptoms in affected menopausal women. 
However, a trend for increased arterial hypertension 
and OSAS+ was found in our population, as well as 
decreased headache prevalence (Table 1b).

Sleep disorders
Insomniac women reported worse PSQI (p<0.001) 
and BDI (p=0.01) scores. An increased prevalence 
of RLS (p=0.01; OR=2.99) and headache (p=0.03; 
OR=2.28) was highlighted in this subgroup, with a 
trend towards increased prevalence of mood disor-
ders (18.8 vs. 25.6%) and more frequent shift work 
(24.5 vs. 37.2%).
A poor sleep quality (as defined by PSQI>5) 
was associated with worse ESS (p=0.001), BDI 
(p<0.001), and IRLS (p=0.01) scores, as well as with 
mood disorders (p=0.002; OR=3.48), RLS (p=0.04; 
OR=1.79), and nicturia (p=0.028; OR=3.07). A 
trend towards increased OSAS+ prevalence (20.6 vs 
28.2%) and more frequent shift work emerged (20.8 
vs. 28.2%). 
Excessive daytime sleepiness (EDS), as defined by 
ESS>10, was associated with worse BDI (p<0.001) 
scores, as well as with increased prevalence of 
mood disorder (p=0.05; OR=3.30), RLS (p=0.006; 
OR=3.39), and hypertension (p=0.004; OR=3.74). 
A trend towards higher PSQI (p=0.067) score 

Table Ia. - Non-menopausal, perimenopausal, menopausal women.

Non-meno-
pausal
N=187

Perimeno-
pausal
N=42

Meno-
pausal
N=105

Non menopausal 
vs Menopausal

(K-W test)

Non menopausal 
vs Perimenopausal

(K-W test)

Menopausal vs 
Perimenopausal

(K-W test)

Age, years 48.4±2,8 51.6±3.1 52.0±2,1 0.000 0.000 0.002

Total sleep 
time, hours 6.3±1.1 6.8±1.1 6.1±1.2 N.S. N.S. N.S.

PSQI 6.1±2.8 7.6±2.6 6.2±2.5 N.S. N.S. N.S.

ESS 4.9±3.0 9.4±3.5 6.7±4.0 N.S. N.S. N.S.

BDI 9.4±6.8 15.8±7.0 11.5±6.0 N.S. N.S. N.S.

IRLS 13.4±5.2 14.8±3.6 16.8±5.8 N.S. N.S. N.S.

PSQI=Pittsburgh Sleep Quality Index; ESS=Epworth Sleepiness Scale; BDI=Beck Depression Inventory. KW=Kruskal-Wallis. Data 
are presented as mean±standard deviation.
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and increased menopausal status (30.8 vs. 40.0%) 
emerged.
An analysis of the sleep comorbidities associated 
with OSAS+ revealed higher BMI (p=0.001), PSQI 
(p=0.01), and BDI (p=0.03) scores, and a trend 
towards increased mood disorder (14.4 vs. 22.2%) 
prevalence. RLS patients displayed increased BMI 
(p=0.03) and BDI (p=0.04) scores, as well as 
an increased prevalence of insomnia (p=0.001; 
OR=2.99) and hypertension (p=0.04; OR=2.10); 
an increased presence of mood disorders was also 
observed in these subjects (14.4 vs. 23.2%).
We found several significant correlations between 
the scales applied, the most significant being those 
between BDI and PSQI scores (Table 2). 

Mood disorders
Women with mood disorders were older and exhib-
ited longer sleep latency, and shorter total sleep 
time; accordingly, they showed worse PSQI, ESS, 
and IRLS scores. Menopausal status was more 
frequent in this subgroup, as well as an increased 
prevalence of RLS, OSAS+, and more frequent shift 
work (Table 3a/b).

Other disorders and life habits
Hypertensive women were older (p=0.03) and had 
increased BMI (p<0.001), BDI score (p=0.03), and 
mood disorder prevalence (p=0.03; OR=2.27). A 
trend towards more frequent RLS (19.6 vs 32.4%), 

shift work (25.8 vs. 30.3%), and estroprogestinic use 
(11.2 vs. 17.1%) also emerged.
Headache comorbidity was associated with 
decreased total sleep time (p=0.03), and worse 
PSQI (p=0.02) and BDI (p=0.004) scores. Headache 
women, particularly those in menopause, showed 
an increased prevalence of RLS. Headache women 
showed increased RLS prevalence, particularly in 
menopausal headache women (p=0.04; OR=3.24).
Women reporting nicturia were older (p=0.007) and 
reported worse PSQI (p=0.008), ESS (p<0.001), BDI 
(p=0.002), and IRLS (p=0.02) scores. Furthermore, 
in this subgroup, an increased prevalence of mood 
disorders (p=0.004; OR=3.61) and hypertension 
(p=<0.001; OR=12.45) emerged, as well as a trend 
towards more frequent menopausal status (30.4 vs. 
47.6%), OSAS+ (23.3 vs. 33.3%) and RLS (20.5 vs. 
28.6%) comorbidity.
Shift work women presented increased BMI 
(p=0.01) higher BDI (p=0.04) and IRLS (p=0.01) 
scores, as well as increased prevalence of mood dis-
orders (p=0.036: OR=1.93) and a trend towards an 
increased prevalence of headaches (44.9 vs. 52.9%).
Binary logistic regression, considering insomnia, 
RLS, OSAS+, mood disorders and headaches as 
dependent variables and life habits (coffee, tea, 
smoking, alcohol, coke) as categorical independent 
variables, did not elicit significant associations. 
Univariate regression, considering the same inde-
pendent variables, and introducing sleep and mood 
scales as dependent variables, did not result in sig-

Table Ib. - Distribution of evaluated symptoms among non-menopausal, perimenopausal and menopausal women.

Non menopausal
N=187

Perimenopausal
N=42

Menopausal
N=105

OSAS+ 22.5% 21.4% 28.6%

RLS 21.9% 16.7% 20.2%

Insomnia 13.4% 9.5% 13.3%

ESS >10 5.9% 9.5% 9.5%

PSQI >5 44.0% 53.8% 55.3%

BDI>15 12.8% 16.7% 21.9%

Hypertension 10.8% 9.5% 11.4%

Thyroid disease 10.9% 9.6% 11.1%

Headache 51.7% 48.3% 40.3%

Epilepsia 1.3% 0.0% 1.5%

Diabetes 0.5% 0.0% 1.9%

Nicturia 3.8% 9.8% 9.6%

OSAS+=high risk of sleep apnea according to Berlin Questionnaire; RLS=Restless legs syndrome. Data are presented as %.
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nificant correlations for PSQI and BDI, whereas sig-
nificant negative correlations were found between 
smoking (B=-1.09, p=0.015) and coffee (B=-1.17, 
p=0.05) habits and ESS score.
We ran a binary logistic regression, considering 
hypertension as dependent variable, and sleep and 
mood scale scores as independent variables, finding 
a significant correlation for BDI (OR=1.1; p=0.027, 
B=0.062). 
A regression analysis conducted introducing the 
sleep comorbidities examined (insomnia, OSAS+, 
RLS) disclosed significant associations between 
OSAS+ (OR 2.0; p=0.05; B=0.69), and RLS 
(OR=2.2; p=0.041; B=0.790). 
Mood disorders, considered as an independent vari-
able, were associated with RLS (OR=1.8; p=0.05; 
B=0.615) when considering sleep disorders as 
covariates; whereas, when menopausal status, other 
disorders and life and behavioral habits were con-
sidered as covariates, mood disorders resulted cor-
related to menopause (OR=2.2; p=0.042; B=0.78), 
and headaches (OR=2.0; p=0.05; B=0.67). 
Headaches, considered as a dependent variable, 
were correlated with BDI score (OR=1.1; p=0.037; 
B=0.08), and showed an association with thyroid 
disease (OR=2.9; p=0.031; B=1.052) when sleep 
and medical disorders were employed as covariates.

Discussion

Sleep problems are common in both genders 
throughout the entire lifetime, but a series of epi-
demiological studies reported an increased risk, as 
high as twofold, for women to develop sleep prob-
lems compared to men (Li et al., 2011).
Although sleep problems represent a common issue 
for young individuals, their incidence increases 
in midlife (Kravitz et al., 2003), particularly after 
menopause. Many factors may underlie this relation-

ship, which is in part due to climacteric symptoms 
that are commonly associated with poor subjec-
tive sleep (Polo-Kantola et al., 1999), comorbidity 
with new onset or worsening primary sleep disor-
ders, pain, medical and psychiatric diseases, drugs, 
and age-related factors (Freedman et al., 2007). 
Psychosocial, behavioral and stress-related factors 
may further exacerbate sleep disruption.
In a large French study of women aged between 50 
and 64 years, 25% reported sleep problems, 15% of 
which were severe (Leger et al., 2000).

Insomnia
Insomnia is defined as difficulty in falling asleep 
or in maintaining sleep or as the feeling of non-
restorative or insufficient sleep, despite adequate 
opportunity (AASM, 2014).
Our population showed a significant prevalence of 
insomnia and disrupted sleep, particularly in peri-
menopausal women, although we could not confirm 
previous reports of progressive sleep disruption that 
paralleled the transition from pre to peri and post 
menopause (Kravitz et al., 2003; Li et al., 2003). 
This may be related to methodological differences 
and the smaller population.
Insomnia is often secondary to physical (pain, respi-
ratory or movements disorders, cardiovascular, neu-
rological, rheumatic disorders) or mental conditions, 
such as mood disorders, since epidemiological stud-
ies suggest associations as high as 66-77% (Soares, 
2005; Culpepper, 2006). 
Insomniac women showed increased prevalence of 
mood disorder, headache and more frequent shift 
work; poor sleep quality as assessed by PSQI was 
correlated with higher scores in ESS and BDI.

Daytime Sleepiness
Decreased sleep quality may be associated with EDS 
or impaired daytime performance. We found higher 
ESS score in perimenopausal and menopausal ver-

Table II. - Correlations between sleep and mood scales

PSQI ESS BDI

PSQI 0.198 0.499

ESS 0.198 0.265

BDI 0.499 0.265

PSQI=Pittsburgh Sleep Quality Index; ESS=Epworth Sleepiness Scale; BDI=Beck Depression Inventory. Correlations with p<0.01, 
according to Spearman’s ρ, are reported.
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sus non-menopausal women, and the same relation-
ship was true for pathological sleepiness (defined 
as ESS > 10). However, another questionnaire-
based study that evaluated insomnia and sleepiness 
reported an increased prevalence for insomnia, but 
no differences in sleepiness scores (Kalleinen et al., 
2008). The impact of comorbidities and life habits 
is emphasized by the greater prevalence of EDS in 
RLS, and in women suffering from mood disorders, 
nicturia, and hypertension. However, the lack of a 
significant association with SDB suggests a pecu-
liar pattern of presentation of this condition in the 
female population.

Obstructive sleep apnea
Prevalence of OSAS was estimated to be as high as 
9% in a general female-based population sample. 
This prevalence may increase in menopausal tran-
sition, increasing from 6.5% to 8.7%, and 16% 
in women in their 30s, 40s and 50s respectively 
(Young, 1993). Previous studies suggest a trend 
towards increased high risk of OSAS in menopausal 
women. In our cohort, OSAS+ women showed high-
er age and BMI. Although sleep apnea risk is related 
to both age and increasing BMI, a significant role for 
menopause transition as a risk factor per se in the 
development of OSAS emerged when controlling 
for age and BMI (Young et al., 2004). Our data do 
not support a significant association between OSAS 
and EDS, suggesting a peculiar clinical presentation 
for OSAS in female subjects. From a pathophysi-
ological point of view, respiratory events in female 
subjects may be less severe, with more common par-
tial upper-airway obstruction accounting for the dif-
ferential impact on EDS (Anttalainen et al., 2007).

RLS
Similarly to what has been observed in relation to 
migraine, RLS has been associated with high estro-
gen levels (Manconi et al., 2012). Accordingly, it is 
well known that RLS is more common in women 
than in men (Berger et al., 2004). Despite these 
facts, increasing prevalence with age has been 
reported (Nichols et al., 2003). Our data did not 
confirm increased RLS prevalence from pre to post-
menopausal condition, perhaps due to the size of 
the sample investigated. Albeit not statistically sig-
nificant, we nevertheless observed increased symp-
tom severity related to the menopausal transition. 
Although methodological differences have to be 
taken into account, such findings had already been 
reported in a previous study (Ghorayeb et al., 2008).

Mood disorders
More severe symptoms of depression  and anxiety 

have been associated with worse subjective sleep 
quality perception in middle-aged women (Owens 
et al., 1998). Since women are at increased risk for 
major depressive episodes during the perimenopausal 
period (Cohen et al., 2006), midlife sleep disturbances 
may constitute an early biomarker of mood disorder.
Although it is difficult to determine whether poor 
sleep precedes the onset of mood disorders, the 
association of the latter with sleep disruption seems 
likely and has been reported in several studies, 
although the nature of this association is yet to be 
fully understood. The “domino hypothesis” suggests 
that vasomotor symptoms, associated with decreas-
ing estrogen levels, translate into a sleep disruption 
that in turn may negatively impact mood (Campbell 
et at., 1977; Burleson et al., 2010).

Table IIIa. - Mood disorders (BDI≥15)

No mood disorder
(#280)

Mood disorder
(#54)

P
Mann-Whitney

Age, years 49.4±3.2 50.2±3.2 0.034

BMI 24.8±4.5 25.1±6.7 N.S.

Sleep latency, min 13.2±19.4 18.2±17.6 0.000

Total sleep time, hours 6.7±1.1 6.2±1.2 0.004

PSQI 5.7±2.8 9.3±5.0 0.000

ESS 5.0±3.3 6.4±3.7 0.005

iRLS 14.2±5.8 17.5±6.1 0.024

BMI=Body Mass Index; PSQI=Pittsburgh Sleep Quality Index; ESS=Epworth Sleepiness Scale; IRLS= The International Restless 
Legs Severity Scale. Data are presented as mean±standard deviation.
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Epidemiological studies suggest a strong relation-
ship between insomnia and depression, thus imply-
ing that insomnia is not only a typical core symptom 
of depression, but may also be considered an inde-
pendent risk factor for the development of mood 
disorders in the long run (Riemann et al., 2001).

Other disorders and life habits
Hypertensive women were older and had increased 
BMI, BDI score, and mood disorder prevalence. A 
trend towards increased IRLS scores, and more fre-
quent RLS, shift work, and estroprogestinic use was 
observed (Table 9a/b).
Sleep quality has been identified as a factor associ-
ated with hypertension (Calhoun et al., 2010).
Untreated sleep disorders such as insomnia, OSAS, 
and RLS with periodic leg movements during 
sleep (PLMS) may contribute, at least in part, as 
secondary causes of uncontrolled hypertension and 
cardiovascular disease (CVD) (Walters & Rye, 
2009). Epidemiological studies show an association 
between RLS and PLMS, hypertension and CVD, 
resulting in an increased prevalence and incidence 
of hypertension, CVD, and cerebrovascular disease 
in patients diagnosed with RLS/PLMS (Ferini-
Strambi et al., 2013). Observational studies provide 
additional physiologic evidence demonstrating that 
RLS/PLMS increases several CVD risk factors, 
such as blood pressure (BP) and heart rate, with 
reduced nocturnal BP dipping (Walters et al., 2010). 
Pharmacologic treatment of RLS/PLMS may reduce 
BP and the incidence of vascular complications in 
patients with RLS/PLMS. Insomnia and OSAS also 
contribute to an increased risk for hypertension and 
CVD, albeit likely through different mechanisms. 
Low levels of estrogen seem to have a marked influ-
ence on headaches as the prevalence of migraine and 
other headache types markedly decreases between 

the ages of 50 and 60 (Brandes, 2006). In agreement 
with the literature, we found a reduction of headache 
prevalence in the postmenopausal status.

Sleep disturbances are frequent during menopausal 
transition. The etiology is unclear, but probably 
multifactorial, including vasomotor symptoms, fluc-
tuating reproductive hormone levels, primary sleep 
disorders (primary insomnia, RLS, OSAS), mood 
disorders, medical conditions, lifestyle factors, etc.
It is imperative to investigate sleep problems asso-
ciated with menopause, by collecting basic sleep 
history and evaluating behavioral and circadian 
factors that may contribute to sleep disturbances. 
Ultimately, sleep recordings could be performed 
to help elucidate complex or controversial cases. 
Pharmacological and behavioral treatment strategies 
should be aimed at improving quality of sleep, and 
thus of life, in menopausal women.
Further research should be encouraged for a compre-
hensive evaluation of this delicate transitional phase 
in which sleep, through its major changes, plays a 
pivotal role.
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