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Abstract

Whether sleep problems of menopausal women are associated with vasomotor symptoms and/or changes in estrogen levels
associated with menopause or age-related changes in sleep architecture is unclear. This study aimed to determine if poor sleep in
middle-aged women is correlated with menopause. This study recruited women seeking care for the first time at the menopause
outpatient department of our hospital. Inclusion criteria were an ageX40 years, not taking any medications for menopausal symptoms,
and no sleeping problems or depression. Patients were assessed with the Pittsburgh Sleep Quality Index (PSQI), modified Kupperman
Index (KI), and Menopause Rating Scale (MRS). A PSQI score of o7 indicated no sleep disorder and X7 indicated a sleep disorder.
Blood specimens were analyzed for follicle-stimulating hormone and estradiol levels. A total of 244 women were included in the study;
103 (42.2%) were identified as having a sleep disorder and 141 as not having one. In addition, 156 (64%) women were
postmenopausal and 88 (36%) were not menopausal. Follicle-stimulating hormone and estradiol levels were similar between the
groups. Patients with a sleep disorder had a significantly higher total modified KI score and total MRS score (both, Po0.001) compared
with those without a sleep disorder. Correlations of the PSQI total score with the KI and MRS were similar in menopausal and non-
menopausal women. These results do not support that menopause per se specifically contributes to sleep problems.
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Introduction

Sleep complaints are common among the general
population, with approximately 35% of individuals having
problems falling asleep, staying asleep, awakening early, or
not feeling refreshed after sleep (1). Conditions associated
with difficultly sleeping include old age, stress, alcohol and
drug abuse, depression, lower educational and socioeco-
nomic status, disease, and female sex (2). Sleep disorders
have a significant effect on quality of life, as well as societal
and economic effects with respect to lost productivity,
accidents, and health care costs (3). Insomnia is defined
as difficulty initiating or maintaining sleep, accompanied by
irritability or fatigue during wakefulness (4). Insomnia is
estimated to affect up to 30% of the general population and
women are almost twice as likely as men to develop it (5,6).
Sleep difficulties among women also increase during the
peri- and postmenopausal periods.

Menopause is characterized by a marked decrease in the
production of female sex hormones, most specifically estro-
gen, which results in vasomotor symptoms, such as hot
flashes and night sweats (7). The prevalence of insomnia has
been shown to increase in women at the age of transition from
pre- to postmenopausal stages, and menopausal women are
more than three times as likely to have a sleep disorder as

those who are premenopausal (8). Some studies has shown
that insomnia is more closely associated with psychological
than somatic symptoms of menopause (9). Despite consider-
able research, whether sleep problems are associated with
hormonal status, vasomotor symptoms of menopause, or age-
related changes in sleep architecture remains unclear (10).

Evaluation and quantification of menopausal symptoms
in a standardized manner are important for diagnosis and
treatment. Two of the most commonly used instruments are
the Kupperman Index (KI) (11) and the Menopause Rating
Scale (MRS) (12). Both of these instruments are self-
administered questionnaires designed to measure meno-
pausal symptoms, they are widely accepted, and the
correlation between the two instruments is strong (13,14).
The Pittsburgh Sleep Quality Index (PSQI) is a validated
self-administered questionnaire that assesses sleep quality
and disturbances. The PSQI can be used to categorize
people as good or poor sleepers (i.e., those affected by a
sleep disorder) (15).

This study aimed to determine if poor sleep, as
evaluated using the PSQI, is correlated with menopause
and quality of life, as evaluated with the KI and MRS, in
pre- and postmenopausal women.
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Material and Methods

Participants and testing
Women who were seen for the first time at the

menopause outpatient department of the Department of
Gynecology, the Sixth Affiliated People’s Hospital of
Shanghai Jiao Tong University, Shanghai, China, between
January 2011 and June 2011 were recruited. The study
was approved by the Institutional Review Board of the
Sixth Affiliated People’s Hospital of Shanghai Jiao Tong
University (#2010-06). All of the patients provided written
informed consent for participation in the study.

Inclusion criteria were an age X40 years, not taking
hormone replacement therapy or any other medications
for menopausal symptoms, not taking medications for
sleeping problems, not taking antidepressants, no severe
systemic diseases, and willingness to complete the study
questionnaires. Patients with severe diseases, and those
who underwent hysterectomy or oophorectomy were
excluded. Overweight was not an exclusion criterion.

All of the participants completed a form to provide
demographic data, including age, education level, income,
marital status, occupation, menopausal status, and disease
history. Pre-menopause was defined as patients who still had
menstrual flow and postmenopause was defined as no
menstrual flow. The length of time since periods ceased was
recorded. All of the patients were categorized based on the
2001 Stages of Reproductive Aging Workshop (STRAW)
simplified bleeding criteria for early and late menopausal
transition (16). At the visit, patients were required to provide a
blood sample for determination of follicle-stimulating hormone
(FSH) and estradiol (E2) levels. Blood specimens were
analyzed according to standard procedures. Participants’
height and weight were measured, and their body mass index
(BMI, kg/m2) was calculated. Systolic blood pressure and
diastolic blood pressure were recorded.

All of the participants completed the Chinese versions
of the PSQI (15), the MRS (12,17), and the modified KI
(14) questionnaires. The PSQI and MRS have been
validated in the Chinese language (18,19). The order in
which the questionnaires were completed was random.
Two experienced interviewers (SHF and LCB) provided all
of the surveys, and answered any questions that were
raised by the participants.

The PSQI assesses sleep quality and disturbances over a
1-month period (15). This instrument consists of 19 items that
are used to generate seven component scores: subjective
sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication,
and daytime dysfunction. Answers are scored on a 0–3 scale,
with 0 indicating no dysfunction and 3 indicating the worst
dysfunction. The sum of the scores is considered as the
global score. A higher global score indicates a "worse"
sleeper. In this study, a PSQI global score o7 was
considered to indicate no sleep disorder and a PSQI global
score X7 was used to indicate a sleep disorder.

The MRS consists of 11 items that are categorized into
three subscales: 1) somatovegetative symptoms: sweating/
hot flashes, heart discomfort, sleep problems, and joint and
muscle problems, 2) psychological symptoms: depressive
mood, irritability, anxiety, and physical/mental exhaustion,
and 3) urogenital symptoms: sexual problems, bladder
problems, and vaginal dryness (12). Severity is scored as
none (no points), mild (one point), moderate (two points),
severe (three points), and very severe (four points), with
a range in total score from 0–44. Scores ranging from 0–4,
5–8, 9–15, and 16+ are typically used to rate menopausal
symptoms as none/minimal, mild, moderate, and severe,
respectively (20).

The original KI consists of questions regarding 11 items,
including sweating/hot flashes, palpitation, vertigo, head-
ache, paresthesia, formication, arthralgia, and myalgia
(categorized as somatic symptoms), as well as fatigue,
nervousness, and melancholia (categorized as psychologi-
cal symptoms) (11). The modified KI (14) consists of 13
items. In addition to the 11 items in the original KI, the
modified version adds items regarding urogenital symptoms,
such as urinary tract infection and sexual complaints. The
severity of each symptom is rated on a scale from 0 to 3 for
no, slight, moderate, and severe complaints, respectively,
and the highest potential score is 63.

Data analysis
Continuous data are reported as means±SD or

medians with interquartile range (IQR, 25th and 75th
percentile), depending on normality of data distribution.
Categorical data are shown as frequencies and percent-
ages. The differences between women with a sleep disorder
(PSQI X7) and those without (PSQI o7) were detected by
the independent t-test or the Wilcoxon rank sum test for
continuous data, and by the chi-square test or the Fisher’s
exact test for categorical variables, as appropriate. The
relationships between the PSQI total score and modified KI
score, as well as the MRS score, were measured item-by-
item using Spearman’s rank correlation coefficient for a)
total patients (denoted as ra), b) patients not in menopause
(denoted as rb), and c) patients in menopause (denoted as
rc). The correlation strength was evaluated based on the
following scale: very weak (0–0.19), weak (0.20–0.39),
moderate (0.40–0.59), strong (0.60–0.79), and very strong
(0.80–1.00). Statistical analyses were performed with the
SAS software version 9.2 (SAS Institute Inc., USA). A two-
tailed value of Po0.05 indicated statistical significance.

Results

Patients’ characteristics
A flow diagram of selection of the patients is shown

in Figure 1. Of 357 patients screened, a total of 244 women
with a mean age of 51.65±4.78 years (range, 40–67 years)
were included in this study (Table 1). All of the patients were
–2 to +2 based on the 2001 STRAW +10 staging system.
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A total of 103 (42.2%) women were identified as having a
sleep disorder (PSQI X7) and 141 were categorized as
not having a sleep disorder (PSQI o7). Most of the women
(178 subjects, 73.0%) were aged between 45 and 55 years,
and 97.5% were married. Approximately half (51.2%) of the
subjects were retired. Age, BMI, systolic blood pressure,
diastolic blood pressure, marital status, occupational status,
educational status, monthly income, age at menarche, and
menopausal status were not different between women with a
sleep disorder and those without (all P40.05, Table 1).

FSH and E2 levels
The median serum FSH and E2 levels of women

without a sleep disorder were 58.7 IU/L (29.7–80.3 IU/L)
and 55.1 pmol/L (23.0–121.1 pmol/L), and 54.1 IU/L
(33.4–84.8 IU/L) and 51.4 pmol/L (23.0–164.4 pmol/L) for
those with a sleep disorder, respectively. No significant
differences in serum FSH and E2 levels were found
between the two groups (Table 1, both P40.05).

Modified KI scores
Comparison of the item-by-item modified KI scores of

women with and without a sleep disorder is shown in
Table 2. Unsurprisingly, women with a sleep disorder had
a significantly higher score for insomnia compared with
those without a sleep disorder (4.47±1.29 vs 1.35±1.38,
Po0.001). KI scores for sweating, hot flashes, nervous-
ness, melancholia, vertigo, fatigue, headache, heart palpita-
tions, formication, and sexual complaints were significantly
greater in women with a sleep disorder compared with
those without a sleep disorder (all Po0.05). Overall, even
without the inclusion of insomnia, those with a sleep
disorder had a significantly higher total modified KI score
compared with those without (23.54±9.05 vs 17.59±8.24,
Po0.001).

MRS scores
Comparison of the item-by-item MRS score of women

with and without a sleep disorder is shown in Table 2.
Similar to the modified KI score, women with a sleep
disorder had a significantly higher score for sleeping
problems (MRS 3) compared with those without a sleep
disorder (2.60±0.80 vs 0.55±0.50, Po0.001). MRS
scores for hot flashes, sweating, heart discomfort,
depressive mood, irritability, anxiety, physical and mental
exhaustion, sexual problems, and bladder problems were
significantly greater in women with a sleep disorder than in
those without (all Po0.05). Women with a sleep disorder
had a significantly higher total MRS score compared with
those without (15.75±6.68 vs 9.30±5.44, Po0.001), and
this finding persisted with exclusion of the MRS sleep
problems score (13.15±6.41 vs 8.75±5.39, Po0.001).

Relationship between the PSQI total score and the
modified KI score according to menopausal status

Spearman’s rank correlation coefficient indicated a
strong positive correlation between the PSQI total score
and the KI insomnia score for all of the patients (ra=0.791,
Po0.001), women not in menopause (rb=0.834, Po0.001),
and those who were menopausal (rc=0.762, Po0.001,
Table 3). The PSQI total score for all of the patients was also
very weakly (0–0.19) to weakly (0.20–0.39) positively
correlated with the KI scores for sweating, hot flashes,
nervousness, melancholia, fatigue, headache, heart palpita-
tions, formication, and sexual complaints. In addition, the
PSQI total score was significantly correlated with the KI
score for hot flashes, headache, heart palpitations, and
formication for women in menopause, but these correlations
were not significant for women who were not menopausal. In
contrast, the correlation between the PSQI total score and
the KI score for sexual complaints and urinary tract infection

Figure 1. Flow chart of selection of patients. PSQI:
Pittsburgh Sleep Quality Index.
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was significant for women who were not menopausal, but
not significant for women who were menopausal. Overall,
the PSQI total score had a moderately positive correlation
with the modified KI total score (ra=0.453, rb=0.474, and
rc=0.430), but the strength of correlations became weaker
if the KI insomnia score was excluded (ra=0.320, rb=0.352,
and rc=0.286).

Relationship between the PSQI total score and the
MRS score according to menopausal status

Spearman’s rank correlation coefficient indicated
a strongly positive correlation between the PSQI total
score and the MRS sleep problems score for all of the
patients (ra=0.820, Po0.001), those not in menopause
(rb=0.843, Po0.001), and those who were menopausal

Table 1. Characteristics of women according to a Pittsburgh Sleep Quality Index (PSQI) score o7 and X7.

No sleep disorder
(PSQIo7) (n=141)

Sleep disorder
(PSQIX7) (n=103)

P

Age (years) 51.92±4.85 51.28±4.68 0.302+

Age group (years)

o45 9 (6.4) 9 (8.7) 0.785y

45–55 104 (73.8) 74 (71.8)
455 28 (19.9) 20 (19.4)

BMI (kg/m2) 22.0 (20.5-23.9) 22.0 (20.3-24.2) 0.549=

SBP (mm Hg)a 120.0 (110.0-120.0) 120.0 (116.5-120.0) 0.924=

DBP (mm Hg)a 80.0 (70.0-80.0) 80.0 (70.0-80.0) 0.835=

Marital status

Married 139 (98.6) 99 (96.1) 0.255z

Divorced 1 (0.7) 3 (2.9)
Widowed 1 (0.7) 0 (0.0)

Never married 0 (0.0) 1 (1.0)
Occupational status
Employed 65 (46.1) 48 (46.6) 0.513z

Unemployed 2 (1.4) 4 (3.9)
Retired 74 (52.5) 51 (49.5)

Educational status (years)
o10 (primary school) 29 (20.6) 26 (25.2) 0.669y

10–15 (middle school) 66 (46.8) 44 (42.7)
415 (university) 46 (32.6) 33 (32.0)

Income (US dollars/per month)

o480 84 (59.6) 64 (62.1) 0.871y

480–800 37 (26.2) 24 (23.3)
4800 20 (14.2) 15 (14.6)

Age at menarche (years) 14.0 (13.0-16.0) 14.0 (13.0-16.0) 0.886=

Menopause status
Non-menopause 54 (38.3) 34 (33.0) 0.084y

Post-menopause, o1 year 10 (7.1) 16 (15.5)
Post-menopause, 1–5 years 48 (34.0) 39 (37.9)
Post-menopause, 5–10 years 21 (14.9) 7 (6.8)
Post-menopause, 410 years 8 (5.7) 7 (6.8)

FSH (IU/L)c n=89 n=62
58.7 (29.7-80.3) 54.1 (33.4-84.8) 0.816=

E2 (pmol/L)d n=83 n=57

55.1 (23.0-121.1) 51.4 (23.0-164.4) 0.550=

Data are reported as means±SD, median (interquartile range), or number (%). BMI: body mass index; SBP:
systolic blood pressure; DBP: diastolic blood pressure; FSH: follicle-stimulating hormone; E2: estradiol.
+Independent t-test; =Wilcoxon rank sum test; ychi-square test; zFisher’s exact test. aData were not
available for 30 subjects because of missing values. Therefore, n=122 for the group with a PSQI score
o7 and n=92 for the group with a PSQI X7. cData were not available for 93 subjects because of missing
values or refusal to provide blood samples. dData were not available for 104 subjects because of missing
values or refusal to provide blood samples.
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(rc=0.807, Po0.001, Table 3). The PSQI total score for
all of the patients was very weakly (0–0.19) to weakly
(0.20–0.39) positively correlated with the MRS scores
for hot flashes, sweating, heart discomfort, depressive
mood, irritability, anxiety, physical and mental exhaus-
tion, sexual problems, and bladder problems. The
PSQI total score was significantly correlated with heart
discomfort and physical and mental exhaustion only for
women who were menopausal. Overall, the PSQI total
score was moderately positively correlated with the MRS
total score (ra=0.466, rb=0.473, and rc=0.458), but the
strength of correlations became weaker if the MRS sleep
problems score was excluded (ra=0.356, rb=0.353, and
rc=0.349).

Discussion

Our study showed that correlations between the PSQI
total score and insomnia and sleep problems scores were
similar in menopausal and non-menopausal women. In
addition, FSH and E2 levels were not associated with the
presence of a sleep disorder in middle-aged women.
These data do not support the hypothesis that menopause
has a specific contribution to causing sleep problems.

The prevalence of sleep difficulties is increased in
middle-aged and postmenopausal women (5,8,10,21).
The reason for the association between sleep disorders
and menopause is not clear (i.e., whether the increased
incidence of sleep difficulties is associated with aging,

Table 2. Modified KI score and MRS score (item-by-item) of women with a PSQI score X7 and those with
a PSQI score o7.

Item description No sleep disorder
(PSQIo7) (n=141)

Sleep disorder
(PSQI X7) (n=103)

P

KI Items
1. Sweating, hot flashes 4.68±3.82 5.86±3.62 0.015

2. Paresthesia 1.70±1.90 1.79±1.79 0.704
3. Insomnia 1.35±1.38 4.47±1.29 o0.001
4. Nervousness 1.96±1.73 3.15±1.79 o0.001
5. Melancholia 0.52±0.70 1.04±1.04 o0.001

6. Vertigo 0.84±0.90 1.11±0.93 0.023
7. Fatigue 1.30±0.82 1.69±0.83 o0.001
8. Arthralgia, myalgia 1.23±0.95 1.32±0.95 0.483

9. Headache 0.67±0.78 1.13±1.04 o0.001
10. Heart palpitation 0.99±0.82 1.48±0.95 o0.001
11. Formication 0.35±0.69 0.67±0.92 0.003

12. Sexual complaints 2.43±2.24 3.10±2.04 0.017
13. Urinary tract infection 0.93±1.81 1.22±1.96 0.227
Total score 18.94±8.51 28.01±9.44 o0.001
Total score without KI #3 17.59±8.24 23.54±9.05 o0.001

MRS Items
1. Hot flashes, sweating 1.09±1.03 1.40±0.98 0.018
2. Heart discomfort 0.89±0.88 1.48±0.98 o0.001

3. Sleep problems 0.55±0.50 2.60±0.80 o0.001
4. Depressive mood 0.71±0.86 1.40±1.19 o0.001
5. Irritability 0.73±0.98 1.23±1.16 o0.001

6. Anxiety 0.62±0.84 1.38±1.23 o0.001
7. Physical and mental exhaustion 1.33±0.96 1.87±1.01 o0.001
8. Sexual problems 1.02±1.24 1.39±1.19 0.021

9. Bladder problems 0.37±0.65 0.70±0.87 0.001
10. Dryness of vagina 0.80±1.01 0.93±1.05 0.327
11. Joint and muscular discomfort 1.19±1.08 1.37±1.20 0.228
Total score 9.30±5.44 15.75±6.68 o0.001

Total score without MRS #3 8.75±5.39 13.15±6.41 o0.001

Data are reported as means±SD. PSQI: Pittsburgh Sleep Quality Index; KI: Kupperman Index; MRS:
Menopause Rating Scale. An independent t-test was used for statistical analyses.
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or more specifically, with menopause). The Wisconsin Sleep
Cohort Study used a probability sample of 589 premeno-
pausal, perimenopausal, and postmenopausal women, and
showed that menopause was not associated with diminished
sleep quality as measured by polysomnography (22). This
previous study also showed that although perimenopausal
and postmenopausal women were less satisfied with their
sleep relative to premenopausal women, menopause was
not a strong predictor of specific sleep-disorder symp-
toms (22). The authors concluded that sleep abnormalities
in midlife women should not be primarily attributed to
menopause before ruling out underlying sleep disorders.

Some studies have reported that menopause has no
effect on quality of sleep (23,24). However, some studies
have shown that menopausal hot flashes and night
sweats are associated with increased difficulty with sleep

(25,26), and increased daytime sleepiness (23). The
Study of Women’s Health Across the Nation showed that
vasomotor symptoms moderated the associations of
anxiety with electroencephalographic sleep measures of
sleep latency and sleep efficiency, and were associated
with a longer duration of sleep (27). A recent population-
based, 14-year, follow-up study of midlife women by
Freeman et al. (28) reported that overall poor sleep did not
increase around menopause and frequently occurred in
the absence of hot flashes. The authors concluded that
sleep difficulties in the perimenopausal period are not
associated with ovarian decline.

Vasomotor symptoms are common during menopause,
where hot flashes are the most frequent and are described
as the most troublesome (7). Studies have generally
shown that sleep disturbances during menopause may be

Table 3. Spearman’s correlation (r) of the PSQI total score and the modified KI and MRS scores.

Total (n=244) Menopause

No (n=88) Yes (n=156)

KI Item No. 0.173** 0.142 0.173*

1. Sweating, hot flashes 0.173** 0.142 0.173*
2. Paresthesia 0.073 0.090 0.056
3. Insomnia 0.791*** 0.834*** 0.762***

4. Nervousness 0.293*** 0.342** 0.270**
5. Melancholia 0.258*** 0.244* 0.267**
6. Vertigo 0.112 0.119 0.101

7. Fatigue 0.247*** 0.247* 0.235**
8. Arthralgia, myalgia 0.015 0.148 –0.073
9. Headache 0.213** 0.196 0.221**
10. Heart palpitation 0.256*** 0.164 0.308***

11. Formication 0.228*** 0.192 0.225**
12. Sexual complaints 0.161* 0.273* 0.072
13. Urinary tract infection 0.082 0.222* 0.002

Total score 0.453*** 0.474*** 0.430***
Total score without KI #3 0.320*** 0.352** 0.286***

MRS item No. 0.142* 0.107 0.136

1. Hot flashes, sweating 0.142* 0.107 0.136
2. Heart discomfort 0.310*** 0.194 0.372***
3. Sleep problems 0.820*** 0.843*** 0.807***

4. Depressive mood 0.340*** 0.275** 0.384***
5. Irritability 0.242*** 0.220* 0.272**
6. Anxiety 0.319*** 0.383*** 0.286***
7. Physical and mental exhaustion 0.266*** 0.196 0.309***

8. Sexual problems 0.164* 0.185 0.135
9. Bladder problems 0.209** 0.269* 0.176*
10. Dryness of vagina 0.041 –0.026 0.048

11. Joint and muscular discomfort 0.061 0.125 0.015
Total score 0.466*** 0.473*** 0.458***
Total score without MRS #3 0.356*** 0.353** 0.349***

KI: Kupperman Index; MRS: Menopause Rating Scale; PSQI: Pittsburgh Sleep Quality Index.
* Po0.05; ** Po0.01; *** Po0.001.
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associated with vasomotor symptoms (29). Joffe et al. (30)
reported that quality of sleep, but not interruption of sleep,
is worse in depressed than in nondepressed menopausal
women with vasomotor symptoms. The authors also
reported that the type of sleep disturbance observed in
depressed participants was not consistent with the etiology
of depression secondary to awakening associated with
vasomotor symptoms. Vasomotor symptoms tend to
positively correlate with a decline in estrogen levels during
menopause. However, estrogen levels do not appear to be
the only factor associated with vasomotor symptoms
because these levels can be similar between asympto-
matic and symptomatic women (31). Using the PSQI,
Hung et al. (32) reported that menopause was associated
with poor sleep quality in menopausal women without
vasomotor symptoms.

The current study showed no difference in FSH or E2
levels in women with or without a sleep disorder. Other
studies have provided varying results. Kalleinen et al. (33)
studied older versus younger women and reported that
sleep efficiency decreases with age and is not associated
with decreasing estrogen levels. In contrast, other studies
have shown greater difficulty in initiation and maintenance
of sleep in postmenopausal woman than in premenopau-
sal women, suggesting that sleep difficulties in middle-
aged women are related to a decline in estrogen levels
(34,35). Studies that examined the effect of estrogen
supplementation on sleep disturbances in postmenopau-
sal women have provided conflicting results. Some
of these studies have indicated an improvement in
sleeping and others have indicated no effect or a negative
effect (10).

Depression and anxiety are common during meno-
pause, and are both associated with sleep disturbances
in otherwise healthy, non-menopausal women (36–38).

Terauchi et al. (9) reported that insomnia in peri- and
postmenopausal women was more closely associated
with psychological than somatic symptoms. Their study
also reported that difficulty initiating sleep was strongly
correlated with anxiety, and non-restorative sleep was
strongly correlated with depression. Correlation of depres-
sion and non-restorative sleep was also reported in a
study by Ohayon et al. (39) that included more than
25,000 subjects from 7 European countries.

Some limitations of this study should be considered.
Objective polysomnographic evidence of a sleep disorder
was not obtained in the current study. We only evaluated
sleep quality based on the PSQI. We did not evaluate
patients for specific sleep disorders that are relatively
common among middle-aged and menopausal women,
such as obstructive sleep apnea, restless leg syndrome,
periodic limb movement disorder, and fibromyalgia.
Because this was not a cross-sectional study, the effect
of menopause cannot be fully excluded. Furthermore, we
did not consider a category of perimenopausal women,
and some women who were classified as premenopausal
may have been in the early stages of menopause instead.
Pairing between groups was not performed. An objective
laboratory measure, such as FSH levels, was not used to
define patients who were postmenopausal. However,
STRAW criteria do not require an FSH level to define
menopause (16). Finally, further analysis of factors asso-
ciated with good or poor sleepers in pre- and postmeno-
pausal women would be of value. However, this analysis
was beyond the scope of the current study.

Our study suggests that menopause per se does not
appear to be important with respect to inducing sleep
problems. Menopausal women with sleeping problems
should be evaluated for other medical or psychological
causes of poor sleep.
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