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Summary
Aim. The objective of the study was to evaluate the prevalence of sleep continuity disorders in women during menopausal transition, to evaluate the relationship between disturbances
of sleep continuity and the severity of menopausal syndrome and the occurrence of various
symptoms of this syndrome, as well as to evaluate the association between the presence
of sleep disturbances and serum concentrations of gonadotropins, prolactin and sex hormones.
Methods. Consecutive 140 women (mean age 54.4 ± 4.7 years) searching for the treatment in the Clinic for Gynaecological Endocrinology who reported symptoms of menopausal
syndrome were investigated. The type and severity of disturbances of sleep continuity were
evaluated using a survey based on the sleep related questions from Hamilton Depression Rating
Scale. The severity of symptoms of menopausal syndrome was assessed using the Kupperman Index. The concentration of the following hormones in blood serum was tested: FSH,
LH, 17β-estradiol, PRL, total testosterone, DHEAS and SHBG.
Results. Disturbances of sleep continuity were a prevalent complaint in the studied
group of women. Difficulties in falling asleep were found in 57.8% of women, difficulties
in maintaining sleep in 70%, waking up too early in 60.7%. The severity of all three types
of sleep continuity disturbances was related to the severity of menopausal syndrome as
measured with Kupperman Index (Spearman correlation coefficient r = 0.63, r = 0.61, r = 0.52,
respectively; p < 0.001). Difficulties in maintaining sleep were negatively correlated with
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the concentration of FSH (r = – 0.19; p < 0.05), 17β-estradiol (r = – 0.19; p < 0.05) and SHBG
(r = – 0.18; p < 0.05), difficulties in falling asleep negatively correlated with the concentration
of 17β-estradiol in the blood serum (r = – 0.19; p < 0.05).
Conclusions. Sleep continuity disturbances are frequently reported by women during
the menopausal transition. Interventions aimed at reducing the symptoms of menopausal
syndrome should be considered as important action to improve sleep quality in this population of patients.
Key words: menopause, climacteric syndrome, disturbances of sleep continuity

Introduction
Insomnia is a common health problem in women during menopause [1–4]. Its
occurrence significantly impairs the quality of life [5], is associated with the presence of climacteric symptoms (hot flashes, night sweats), mood disorders and anxiety.
It increases the risk of coronary heart disease, metabolic disorders and obesity, and
thereby significantly increases the cost of health care.
Frequent occurrence of insomnia during menopause is related to typical for this
period of life hormonal changes, which are also the major cause of climacteric symptoms. In women during menopausal transition the presence of menopausal syndrome
is an indication for assessment of hormonal levels and hormone replacement therapy.
Such approach, combined with cognitive-behavioural therapy and pharmacotherapy,
allows for effective treatment of sleep disturbances in menopausal women [6–8].
Aim
The objective of the study was to evaluate the following: the frequency of the
occurrence of disturbances of sleep continuity in women during the menopausal
transition, the relationships between disturbances of sleep continuity and the symptoms
of menopausal syndrome, and the link between disturbances of sleep continuity and
the woman’s hormonal status.
Material
Consecutive 140 women seeking treatment for symptoms of menopausal syndrome
in the Department of Gynecological Endocrinology were investigated. The mean age
of the examined women was 54.4 ± 4.7 years (range 42–65 years). 45 of the examined women still menstruated and 95 reported that it has been at least one year since
their last menstrual period. The mean BMI value of the participants was found to be
26.7 ± 4.5 kg/m2. Two of the studied women were diagnosed as being underweight
(BMI: < 19 kg/m2), 52 were diagnosed as having the proper BMI (BMI: 19–25 kg/m2),
58 were overweight (BMI: 25–30 kg/m2) and 28 were obese (BMI > 30 kg/m2).
The inclusion criteria was to exclude the presence of conditions that influence
the concentrations of the tested hormones, such as hypertension, neurological and
mental diseases, gastrointestinal and endocrine diseases, ischemic heart disease, history
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of ischemic attacks on the CNS, peripheral vascular lesions, alcohol abuse, smoking,
use of drugs that affect the serotonergic, and the use of hormone replacement therapy
within 6 weeks before the start of the study.
Method
The severity of the symptoms of menopausal syndrome was evaluated using
the Kupperman Index (Table 1).
Table 1. Kupperman Index
Menopause symptoms

Scores*

Hot flashes

4

Sweating

2

Sleep disorders

2

Irritability

2

Depressed mood

1

Dizziness

1

General weakness

1

Joint pains

1

Headaches

1

Heart pounding or palpitations

1

Paraesthesia

1

*Kupperman Index is calculated by adding up the scores for the individual symptoms after multiplying
it by the multiplier, the value of which depends on the degree of the severity of a given symptom
(Lack of a symptom: multiplier 0, low severity of a symptom: multiplier 1, average severity
of a symptom: multiplier 2, high severity of a symptom: multiplier 3). A value of Kupperman Index
between 15 and 20 is interpreted as mild climacteric syndrome, between 21 and 35 as climacteric
syndrome of average severity, and more than 35 as severe menopausal syndrome

The degree of severity of disturbances of sleep continuity was evaluated using
a survey based on the following sleep related questions from the Hamilton Depression
Rating Scale (HDRS):
• difficulties in falling asleep:
0 no difficulty in falling asleep;
1 sporadic difficulty in falling asleep (more than 30 minutes before falling asleep);
2 frequent, significant difficulties in falling asleep;
• difficulties in maintaining sleep (light, interrupted sleep):
0 no difficulty;
1 anxiety, light, fitful sleep;
2 waking up at night, getting out of bed (other than due to physiological needs);
• waking up too early in the morning:
0 no difficulty;
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waking up and going back to sleep at dawn;
inability to fall asleep again after waking up too early.
The concentration of the following hormones in blood serum was tested in all
women undergoing the research: follicle-stimulating hormone (FSH), luteinizing
hormone (LH), 17β-estradiol, prolactin (PRL), total testosterone, dehydroepiandrosteron (DHEAS) and sex hormone binding globulin (SHBG). In all patients, blood
sample was taken in the morning on an empty stomach, in case of menstruating
women between 8th and 12th day of menstrual cycle. The blood was centrifuged for
10 minutes at 3 500 revolutions per minute and then the test for concentrations of the
hormones in serum were performed. Tests of the blood serum concentration of the
hormones PRL, FSH, LH, 17β-estradiol, total testosterone and SHBG were carried
out using the immuno-enzymatic method (Roche Diagnostics, Mannheim, Germany).
The ranges of the intra- and inter-assay coefficient of variation (CV) were: PRL:
1.8–4% and 0.8–1.7%; FSH: 1.4–2.0% and 1.3–2.8%; LH: 0.8–1.8% and 0.6–1.2%;
17β-estradiol: 1.6–5.7% and 1.4–3.3%; total testosterone: 1.2–4.7% and 2.1–14.8%;
SHBG: 2.1–2.7% and 1.1–1.7%. The concentration of DHEAS was determined using
the radio-immunological method (Diagnostic Products Corporation, Los Angeles, CA).
The range of the intraassay was 5.1%, and the interassay was 11%.
The statistical analysis included: the assessment of the frequency of occurrence
of the three studied types of disturbances of sleep continuity, the assessment of the
relationships between the three investigated types of disturbances of sleep continuity
and the severity of climacteric syndrome, as well the occurrence of symptoms of climacteric syndrome, and the assessment of the relationships between the three types
of disturbances of sleep continuity and the concentration of the tested hormones in
the blood serum. The strength of the investigated relationships were measured by
calculation of the Spearman’s correlation coefficients. The level of significance was
defined as p < 0.05.
Results
Disturbances of sleep continuity were a prevalent complaint in the study group.
The frequency of occurrence of all three investigated types of sleep continuity
disturbances is shown in Table 2.
Table 2. Frequency of occurrence of three types of sleep continuity disturbances
in the examined group
Type of sleep continuity disturbances

Number of subjects (%)

Difficulties in falling asleep:

81 (57.8%)

– sporadic difficulty in falling asleep (more than 30 minutes before falling asleep)

30(21.4%)

– frequent, significant difficulties in falling asleep

51(36.4%)

Difficulties maintaining asleep (Light, interrupted sleep):

98 (70%)

– anxiety, light, fitful sleep

38 (27.1%)

– waking up at night, getting out of bed (other than due to physiological needs)

60 (42.9%)

table continued on the next page
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Waking up too early:

85 (60.7%)

– waking up and going back to sleep at dawn

31 (22.1%)

– inability to fall asleep again after waking up too early.

54 (38.6%)

The results of the Kupperman Index and the results of hormone tests carried out
in the examined group are presented in Table 3.
Table 3. The results of the Kupperman Index and hormone tests in the examined group
Tested parameter

Mean ± standard deviation

Kupperman Index

26 ± 13

BMI (kg/m )

26.7 ± 4.5

FSH (IU/l)

71.2 ± 35.6

LH (IU/l)

36.2 ± 17.8

17β-estradiol (pg/ml)

36.7 ± 65.2

PRL (ng/ml)

11.3 ± 4.7

Total testosterone (ng/ml)

0.27 ± 0.16

DHEAS (µg/dl)

1.34 ± 0.71

SHBG (nmol/l)

61.2 ± 38.6

2

Significant correlations were found between the degree of severity of all studied
types of sleep continuity disturbances and the score of the Kupperman Index, as
well as between each of the studied insomnia types and each symptom included in
the calculation of the Kupperman Index (Table 4).

Kupperman Index

Paraesthesia

Heart pounding
or palpitations

Headaches

Joint pains

General
weakness

Dizziness

Depressed mood

Irritability

Sleep disorders

Sweating

Type
of sleep
continuity
disturbances

Hot flashes

Table 4. The correlations between the severity of sleep continuity disturbances, the severity
of the menopausal syndrome (Kupperman Index) and the symptoms of the menopausal
syndrome (Person Correlation Test)

Difficulties in r=0.33 r=0.27 r=0.75 r=0.32 r=0.50 r=0.39 r=0.33 r=0.41 r=0.28 r=0.44 r=0.46 r=0.63
falling asleep
***
***
**
***
***
***
***
***
***
**
***
***
Difficulties in
maintaining
sleep

r=0.38 r=0.29 r=0.76 r=0.47 r=0.34 r=0.29 r=0.30 r=0.26 r=0.26 r=0.28 r=0.37 r=0.61

Waking up
too early

r=0.34 r=0.33 r=0.57 r=0.45 r=0.29 r=0.24 r=0.23 r=0.22 r=0.28 r=0.19 r=0.26 r=0.52

***
***

***
***

***
***

***
***

***
***

***
**

Spearman’s test: *p < 0.05, **p < 0.01, ***p < 0.001

***
**

**
**

**
**

**
*

***
**

***
***
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The severity of the studied types of sleep continuity disturbances was not related
to age, the time since the last period or the BMI. Regarding the relationship between
the severity of types of sleep continuity disturbances and the concentration of hormones
in blood serum, a negative correlation was found between the severity of difficulties in
maintaining sleep and the serum concentration of FSH (r = –0.19, p < 0.05). There were
also negative correlations between the severity of difficulties in falling asleep (r = –0.19,
p < 0.05), difficulties in maintaining sleep (r = –0.17, p < 0.05) and the serum concentration
of 17β-estradiol. Finally, there was a negative correlation between the severity of difficulties in maintaining sleep and the serum concentration of SHBG (r = –0.18, p < 0.05).
Discussion
The frequency of occurrence of sleep continuity disturbances in the examined
group of women during the menopausal transition was high (57.8%–70%). Other
authors have reported a high frequency of occurrence of sleep continuity disturbances in women in this period of life as well. In the analysis by the National Institutes
of Health, the frequency of the occurrence of insomnia during menopause was higher
than it was in younger women (39%–47% vs. 16%–42%) [1]. In the Penn Ovarian
Aging Study, the frequency of the occurrence of sleep disorders in women during
the menopausal transition was 43–53% [2], while in the Study of Women’s Health
Across the Nation (SWAN), the frequency of the occurrence of insomnia in women
aged 40–55 amounted to 37.3% [3]. Kravitz et al. found that menopausal women
experienced problems with sleep 29% more often than did pre-menopausal women [4].
The frequency of occurrence of sleep continuity disturbances in the current study
was higher than reported before [1–4]. It can be explained by at least two important
factors. Firstly, in the current study, assessment of sleep using questions taken from
the HDRS scale were related only to selected parameters of sleep continuity (falling
asleep, sleep maintenance, waking up in the morning), while in previous studies other
symptoms of insomnia were also evaluated. For this reason, we believe that the use
of scale that will allow for more specific assessment of insomnia would lead to obtain
lower results. Such a scale is, for example, Athens Insomnia Scale, which is also available in Polish [9]. Secondly, sleep continuity disturbance in surveyed women could
be a predictor of depression. It was shown that more than 19% of perimenopausal
women attending their gynaecologists suffer from depressive disorders [10]. For both
these reasons the high prevalence of sleep continuity disturbances found in the current
study should be regarded as a high prevalence of sleep related problems among women
in menopausal transition and not as a diagnosis of insomnia or other sleep disorders.
To diagnose nonorganic insomnia it is necessary to assess whether a reported disturbances of sleep continuity and sleep quality cause significant distress or impairment
in functioning during the day (Athens Insomnia Scale includes such questions), and
to exclude that sleep disturbances occur in the context of a mental disorder, somatic
or neurologic disease, substance use, or use of medication.
Cirignotta et al. [11] suggested that the factor underlying the increased level of insomnia in women during the menopausal transition is not the advancement of meno-
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pause, but age, given that around 45 years of age is a critical age for the occurrence
of insomnia. In our study, there was no correlation between the severity of insomnia
and age, which supports the findings in studies by other researchers [12].
With reference to the correlations between the occurrence of insomnia during
the menopausal transition and the occurrence of other symptoms of the menopausal
syndrome, this study, the SWAN study [3] and several other studies [13, 14] found
that the occurrence of vasomotor symptoms is connected with the deterioration of the
quality of sleep. Thurston et al. [5] concluded that there is a two-way correlation between hot flushes and insomnia. In the Penn Ovarian Aging Study [2], a more frequent
occurrence of insomnia during the menopausal transition was found in women with
depression symptoms.
In our study, a negative correlation between the degree of severity of difficulties in
maintaining sleep and the concentration of FSH in blood serum was found. This study
also found negative correlations between the severity of the difficulties in maintaining
sleep and the concentration of 17β-estradiol in blood serum. We also found a negative
correlation between the degree of severity of sleep maintenance disturbances and
the concentration of SHBG in the blood serum.
A potential relationship between sleep continuity disturbances and female sex
hormones is indicated by the more frequent occurrence of insomnia in women than
in men across each age bracket [15]. The Penn Ovarian Aging Study [2] did not
find a correlation between the occurrence of sleep disorders and the concentration
of 17β-estradiol, while sleep disorders were observed more often in women that had
a lower concentration of inhibin B. Kravitz et al. reported that not just the absolute
concentration of 17β-estradiol and FSH, but the changes in those concentrations are
related to sleep disturbances [14]. The decrease of the concentration of 17β-estradiol
in blood serum was linked to difficulties in falling asleep and to frequent awakenings
from sleep, while an increase of FSH correlated with more frequent awakenings at
night [14]. In another study, the same authors found a correlation between the increase
in the frequency of sleep disturbances and the increase of FSH in the blood serum
of premenopausal women, as well as a correlation between the increase in the frequency of the sleep disturbances and the increase in the level of pregnanediol-3-glucuronide (progesterone metabolite) in perimenopausal women [4]. The impact
of the changes in hormone levels on the occurrence of sleep disturbances was not
dependent on the vasomotor symptoms and mood swings [4].
Sowers et al. [16] found that the greater increase of FSH concentration within
the span of 5 to 7 years was connected with a longer duration of sleep, a higher percentage of delta waves (slow waves) in polysomnographic recordings, but a subjective
quality of sleep was poorer. On the other hand, the sleep of women with a slower
increase of FSH was much less efficient. The sleep parameters were not influenced
by the rapidity of the estradiol concentration changes, even though a higher initial
concentration of 17β-estradiol was connected with a slightly poorer sleep quality seven
years later. In this period of time, the changes within the testosterone concentration
were rather insignificant. However, the ratio of E2/T, which might reflect a growing
androgenemia caused by menopause, gradually decreased throughout the menopau-

622

Radosław Słopień et al.

sal transition. A lower ratio of E2/T was connected with a shorter period of being
awake after falling asleep (a sleep parameter referred to as “wake after sleep onset”,
or WASO), which would indicate decreased sleep fragmentation.
The menopausal status, as evaluated by changes in menstrual bleeding, did not
indicate a connection with the occurrence of sleep continuity disorders in the analysis
where hormones were also considered. This indicates that a better predictive factor for
sleep disorders during the menopausal transition involves sex hormones as opposed to
the menopausal status. Thus an assessment of hormonal status and, if needed, a hormonal therapy should be regarded as an important part of the treatment of insomnia
it this life period of women.
Conclusions
1. The occurrence of insomnia symptoms during the menopausal transition is related to the degree of symptom severity of the climacteric syndrome. Therefore,
interventions aimed at reducing the symptoms of climacteric syndrome should
be considered as important action to improve sleep quality in this population
of patients.
2. The occurrence of insomnia during the menopausal transition is not linked to age,
time since last period, nor to the BMI.
3. The severity of the difficulties in maintaining sleep during the menopausal transition is negatively correlated with the concentration of FSH, 17β-estradiol and
SHBG in the blood serum.
4. The severity of the difficulties in falling asleep negatively correlates with the concentration of 17β-estradiol in the blood serum.

References
1. National Institutes of Health State-of-the-Science Conference Statement: management of menopause-related symptoms. Ann. Intern. Med. 2005; 142: 1003–1013.
2. Freeman EW, Sammel MD, Lin H, Gracia CR, Pien GW, Nelson DB. et al. Symptoms associated
with menopausal transition and reproductive hormones in midlife women. Obstet. Gynecol.
2007; 110: 230–240.
3. Gold EB, Sternfeld B, Kelsey JL, Brown C, Mouton C, Reame N. et al. Relation of demographic and lifestyle factors to symptoms in a multi-racial/ethnic population of women 40-55 years
of age. Am. J. Epidemiol. 2000; 152: 463–473.
4. Kravitz HM, Janssen I, Santoro N, Bromberger JT, Schocken M, Everson-Rose SA. et al. Relationship of day-to-day reproductive hormone levels to sleep in midlife women. Arch. Intern.
Med. 2005; 165: 2370–2376.
5. Thurston RC, Bromberger JT, Joffe H, Avis NE, Hess R, Crandall CJ. et al. Beyond frequency:
who is most bothered by vasomotor symptoms? Menopause 2008; 15: 841–847.
6. Fornal-Pawłowska M, Szelenberger W. Terapia poznawczo-behawioralna w leczeniu bezsenności
przewlekłej. Psychiatr. Pol. 2013; 47: 269–279.

Disturbances of sleep continuity in women during the menopausal transition

623

7. Wichniak A, Murawiec S, Jernajczyk W. Pharmacological treatment of insomnia. Psychiatr.
Pol. 2006; 40: 563–577.
8. Wilson SJ, Nutt DJ, Alford C, Argyropoulos SV, Baldwin DS, Bateson AN. et al. British Association for Psychopharmacology consensus statement on evidence-based treatment of insomnia,
parasomnias and circadian rhythm disorders. J. Psychopharmacol. 2010; 24: 1577–1601.
9. Fornal-Pawłowska M, Wołyńczyk-Gmaj D, Szelenberger W. Walidacja Ateńskiej Skali Bezsenności. Psychiatr. Pol. 2011; 45: 211–221.
10. Wojnar M, Dróżdż W, Araszkiewicz A, Szymański W, Nawacka-Pawlaczyk D, Urbański R.
Rozpowszechnienie zaburzeń depresyjnych wśród kobiet w wieku okołomenopauzalnym zgłaszających się do lekarzy ginekologów. Psychiatr. Pol. 2003; 37: 811–824.
11. Cirignotta F, Mondini S, Zucconi M, Lenzi PL, Lugaresi E. Insomnia: an epidemiological
survey. Clin. Neuropharmacol. 1985; 8(supl. 1): S49–S54.
12. Kravitz HM, Ganz PA, Bromberger J, Powell LH, Sutton-Tyrrell K, Meyer PM. Sleep difficulty
in women at midlife: a community survey of sleep and the menopausal transition. Menopause
2003; 10: 19–28.
13. Joffe H, Massler A, Sharkey KM. Evaluation and management of sleep disturbance during
the menopause transition. Semin. Reprod. Med. 2010; 28: 404–421.
14. Kravitz HM, Zhao X, Bromberger JT, Gold EB, Hall MH, Matthews KA. et al. Sleep disturbance during the menopausal transition in a multi-ethnic community sample of women. Sleep
2008; 31: 979–990.
15. Manber R, Armitage R. Sex, steroids, and sleep: a review. Sleep 1999; 22: 540–555.
16. Sowers MF, Zheng H, Kravitz HM, Matthews K, Bromberger JT, Gold EB. et al. Sex steroid
hormone profiles are related to sleep measures from polysomnography and the Pittsburgh Sleep
Quality Index. Sleep 2008; 31: 1339–1349.
Address: Radosław Słopień
Department of Gynecological Endocrinology
Poznan University of Medical Sciences
60-535 Poznań, Polna Street 33

