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Abstract
Objective. The aim of the study was evaluation of the relationship between severity of symptoms of climacteric syndrome,
depressive disorders and sleep problems, and the self-rated work ability of peri-menopausal and post-menopausal women
in non-manual employment. 
Materials and method. The study included 287 women aged 45–60 years, employed in various institutions as non-manual
workers. Work Ability Index, Greene Climacteric Scale, Beck Depression Inventory, and Athens Insomnia Scale were used. 
Results. The examined peri-menopausal and post-menopausal women in non-manual employment obtained good
work ability on the Work Ability Index. The severity of menopausal syndrome, according to the Greene Climacteric Scale,
was moderate, placing the examined women between results for the general population of women and the pattern for
menopausal women. Depressive disorders ranked between low mood and moderate depression. No depression was
observed in 59% of the women, whereas moderate depression was observed in 39%, and severe depression in only 2%.
Sleep disorders were on the border of normal range. As many as 46% of the women had no sleep problems, which was
on the border of normal range in 36%. Only 19% of the examined women suffered from insomnia. Work ability correlated
negatively with depression and insomnia severity, as well as with psychological and vasomotor symptoms of climacteric
syndrome, but not to its somatic symptoms. 
Conclusions. Preventing the occurrence and treatment of menopausal symptoms, sleep and mood disorders may contribute
to maintaining the work ability of women in peri- and post-menopausal age.

Key words

depression, insomnia, peri- and post-menopausal women, work ability index, Greene Climacteric Scale, Beck Depression
Inventory, Athens Insomnia Scale, climacteric syndrome

INTRODUCTION
According to current estimations, women constitute
42.0% of the working population in the European Union
[1]. In recent decades, as a result of longer life span and
demographic changes, women remain occupationally active
for a longer time. In the United Kingdom, more than 3.5
million workers are women aged 50–65 [2], whereas in the
United States, Canada and Sweden, more than one-third of
women are aged over 45 [3]. It is estimated that in Western
countries the number of older working women will continue
to increase [1].
Menopause occurs between the ages 50–51, on average,
and may last up to 10 years, which means that a considerable
percentage of occupationally active women will be during
the time of or after menopause [4]. This creates the need
for better understanding of possible connections between
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the problems experienced by women while going through
menopause and their work ability.
The results of many studies indicate that menopause
exerts a negative effect on work ability [3], and during this
period of life, the highest annual decrease in work ability was
observed [5]. A study of 896 women in the United Kingdom
showed that such symptoms as poor concentration, fatigue,
poor memory, depression and decreased confidence in own
abilities had a negative effect on the work ability of women
during the menopausal period [6]. However, the results of
studies concerning the effect of menopause on work ability are
unequivocal and show the presence of complex relationships.
Limitation of work ability and difficulties with performing
occupational tasks may be due to changes taking place in the
woman’s body, which occur during peri- and post-menopausal
period. These are caused by hormonal changes developing as
a result of the cessation of the generative ovarian function.
In accordance with the changes of the hormonal profile in
women during this time, there may occur such symptoms
as: hot flushes and sweats, insomnia, headaches, symptoms
of dysuria, and emotional disorders [7].
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Studies indicate that severe symptoms of the climacteric
syndrome are significantly related with decreased work
ability [8]. Similarly, sleep disorders and symptoms of low
mood and depression may exert a negative effect on work
ability. Many studies show that during the perimenopausal
and post-menopausal period, women report the occurrence
of sleep disorders [9]. These disorders include difficulty with
falling asleep, waking up several times at night, and waking
up earlier than desired [10]. Poor quality of sleep and an
inadequate duration of sleep are related with negative health
effects and the poor quality of life of women [11].
The objective of the study was evaluation of symptoms
of climacteric syndrome, depressive disorders and sleep
disorders, and their relationship with work ability in perimenopausal and post-menopausal women in non-manual
employment.
MATERIALS AND METHOD
Study group. The study was conducted in 2016 at Institute
of Rural Health in Lublin, Poland. The study included 287
women aged 45–60 years with non-manual employment
in various institutions. A list of over 250 institutions in the
Lublin region of eastern Poland was drawn up, in which
women potentially interested in participating in the study
performed non-manual, i.e. not physical work.
Subsequently, letters were sent by post to women in the
institutions who met the inclusion criteria (age 45–60,
non-manuto participate the health survey programme.
Participation was voluntary and informed consent for
participation was obtained from all volunteers.
At the first stage of the programme, socio-demographic
and health interviews, as well as a medical examination, were
conducted to verify compliance with the inclusion criteria
and to exclude women who did not comply. At the second
stage, blood samples were taken to determine the FSH and
estradiol concentrations; ultrasonography of reproductive
organs was also perfo5rmed. At the third stage, the women
were asked to complete questionnaires according to the
Greene Climacteric Scale, Beck Depression Inventory, Athens
Insomnia Scale, Work Ability Index.
The group of women surveyed was homogeneous in terms
of their type of work. All of them performed non-manual
work, defined as: work requiring the participation of tracking
and control activities, and also requiring the use of various
types of technical devices, performed on the basis of fixed
algorithms [12]. All the examined women performed nonmanual work of a similar nature: imitative, regular, 8-hour
work day, 5 days a week, without night and not shift work,
including night shift.
In menstruating women, FSH and estradiol concentrations
were measured twice between days 3 and 5 of the cycl, in two
consecutive cycles. In women who had not menstruated for
at least 12 months, two measurements of FSH and estradiol
concentrations were performed within one month. Next,
the mean of two measurements was calculated and used to
assess the reproductive stage of the women. As in the criteria
of the Stages of Reproductive Aging Workshop (STRAW) [13,
14], the concentrations of FSH and estradiol, the ultrasound
assessed number of antral follicles, and the regularity of
menstrual cycles were included in the assessment of the
reproductive stage. Due to financial limitations, AMH

and inhibin B concentrations were not determined. Five
reproductive periods were distinguished: late reproductive
(-3), early peri-menopause (-2), late peri-menopause (-1), early
pos-tmenopause (+1) and post-menopause (+2). According
to the aim of the study, women in the late reproductive
period were not included. Due to the small number of
women in the period of +2 (n = 12), the +1 and +2 groups
were combined into one group of post-menopausal women
for further analysis. In this way, three groups of women at
different periods of reproductive stage were obtained: early
peri-menopause (N=98), late peri-menopause (N=43) and
post-menopause (N=146).
The study was approved by the Ethics Committee of
Institute of Rural Medicine in Lublin, Poland.
Greene Climacteric Scale. Cconsists of 20 items (answers to
each question from 0 – 3) and is used to examine the severity
of symptoms of climacteric syndrome in three sub-scales:
a) psychological (total result maximum 33 scores);
b) somatic (21 scores);
c) vasomotor (6 scores) [15].
Beck Depression Inventory (BDI) by Aaron Beck
[16]. Consists of 21 items. Respondents provide answers
independently choosing statements which best describe their
well-being. Level of depression is determined by summingup the number of scores obtained: lack of depression or low
mood (0–10 scores), moderate depression (11–27 scores), and
severe depression (28 scores or more).
Athens Insomnia Scale (AIS). An 8-item scale which allows
quantitative measurement of the symptoms of insomnia
according to the ICD-10 criteria [17]. The total result is within
0–24 scores. After calculating the results obtained from
eight questions, respondents are qualified into three groups:
normal range, most probably not suffering from insomnia
(≤5 scores); border of normal range, complying with the
principles of sleep hygiene, and in the case of deterioration,
consulting a doctor (6–10 scores); probably suffering from
insomnia, requiring a doctor's consultation to supplement
diagnostics and develop a strategy for therapy (>10 scores).
Work Ability Index (WAI). An instrument to assess selfrated work ability by the workers themselves [18], calculated
based on answers to a series of questions which consider
physical and psychological occupational requirements and
state of health, as well as functional abilities of an employee.
The result of the Index within 7–49 scores is classified as
follows: 7–27 – low (restore work ability), 28–36 – moderate
(improve work ability), 37–43 – good (support work ability),
44–49 – very good work ability (maintain work ability).
Statistical methods. Mean values (M) with standard
deviations (SD) for continuous variables, and absolute (n) and
relative numbers (%) of occurrence of items for categorical
variables, were estimated using STATISTICA 13 software.
Test F analysis of variance, χ2 test and Pearson’s correlation
coefficient were used. Regression analysis was not used
because independent variables correlated with each other.
Value of p < 0.05 was considered as a significant difference.
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RESULTS

The numerical results (in scores) and score ranges of the
Athens Insomnia Scale and Beck Depression Inventory did
not significantly differ between the three examined periods
of reproductive life.

Characteristics of the study group. The examined women
were aged 45–60 and their age significantly differed among
the three examined periods. The level of education of the
examined women in early and late peri-menopausal period
was similar, but the women in post-menopausal period
were less educated than those at peri-menopausal age. The
majority of the examined women were married (77%), and
their marital status did not significantly differ among the
analyzed periods of reproductive life (Tab. 1).

Work Ability Index. The examined women obtained the
work ability index from 26 – 49 scores; the mean 39.1±5.0,
meaning good work ability, on average (Tab. 5). The largest
number of respondents (54%) obtained good work ability,
which should be supported. Fewer women (23%) obtained
moderate work ability, which should be improved. Even fewer
respondents (20%) obtained very good work ability, which
should be maintained, while the least number of women (3%)
obtained low work ability, which should be restored. Both
numerical results (in scores) and intervals of work ability
index did not significantly differ between the three periods
of reproductive life.

Severity of symptoms of climacteric syndrome. The severity
of psychological and vasomotor symptoms of climacteric
syndrome, based on the Greene Climacteric Scale, was
significantly lower in early peri-menopausal women than
in late peri-menopausal and post-menopausal women. The
severity of somatic symptoms did not significantly differ
among the analyzed periods of reproductive life and,
on average, was 5.0, which placed the examined women
between the results for the general female population and
the standards for menopausal women (Tab. 2).

Correlations of work ability index with severity of
depression, insomnia and symptoms of climacteric
syndrome. Self-rated work ability of all the examined
women negatively correlated with severity of depression,
insomnia and psychological and vasomotor symptoms of
climacteric syndrome, i.e. the respondents’ work ability
was better, the lower the severity of depression, insomnia
and psychological and vasomotor symptoms of climacteric
syndrome.. However, no correlation was found between the
self-rated work ability and severity of somatic symptoms of
climacteric syndrome (Tab. 6).
The early per-menopausal women’ self-rated work ability
did not correlate with severity of depression, insomnia and
symptoms of climacteric syndrome. The late peri-menopausal
women’ self-rated work ability correlated negatively with the
severity of insomnia, but not with the severity of depression
or symptoms of climacteric syndrome. Self-rated work ability
of the post-menopausal women correlated negatively with
severity of depression, insomnia and psychological symptoms
of climacteric syndrome.

Depressive and sleep disorders. The examined women
obtained the mean result 9.8±7.4 scores in the Beck
Depression Inventory (Tab, 3), which places them between
low mood and moderate depression. No depression or low
mood was observed in 59% of the examined women, while
in 39% – moderate depression, and in 2% – severe depression
were observed.
The examined women obtained the mean result 6.8±4.7
scores in the Athens Insomnia Scale (Tab. 4). Nearly a half
of the examined women (46%) did not suffer from insomnia.
Insomnia on the border of normal range was found in
36% of respondents, which indicted compliance with the
principles of sleep hygiene, and in the case of deterioration
– consultations with a doctor. 19% of respondents suffered
from insomnia and required a doctor’s consultation in order
to supplement diagnostics and develop a therapeutic strategy.
Table 1. Characteristics of the study group
Variable
Age

Category

Parameter

Total
(N=287)

Early peri-menopause
(N=98)

Late peri-menopause
(N=43)

Post-menopause
(N=146)

Comparison between
groups

years

M±SD

52.8±4.5

48.7±2.7

51.6±3.3

56.0±3.1

F=181.024, p<0.001

1 (0.33)

0 (0.0)

0 (0.0)

1 (0.7)

11 (3.8)

4 (4.1)

2 (4.6)

5 (3.4)

90 (31.4)

19 (20.0)

9 (20.9)

62 (42.5)

primary
Level of
education

Marital status

basic vocational
secondary

(%)

χ2=19.199, p=0.004

tertiary

185 (64.5)

75 (76.5)

32 (74.4)

78 (53.4)

married

220 (76.7)

73 (74.5)

29 (67.4)

118 (80.8)

never married

21 (7.3)

12 (12.2)

3 (7.0)

6 (4.1)

28 (9.8)

8 (8.2)

8 (18.6)

12 (8.2)

widowed

12 (4.2)

3 (3.1)

3 (7.0)

6 (4.1)

separated

6 (2.1)

2 (2.0)

0 (0.0)

4 (2.7)

divorced

n (%)

χ2=12.454, p=0.132

Table 2. Severity of climacteric symptoms in the women examined (M±SD)
Greene Climacteric Scale symptoms:

Total

Early perimenopause

Late perimenopause

Postmenopause

Comparison between groups

psychological

9.6±6.6

8.3±6.1

9.7±7.3

10.5±6.7

F=3.199, p=0.042

somatic

5.0±3.8

4.5±3.6

5.0±3.9

5.3±4.0

F=1.273, p=0.282

vasomotor

1.7±1.9

0.9±1.4

2.0±1.8

2.2±1.9

F=16.296, p<0.001
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Table 3. Severity of depressive disorders (BDI) in the women examined
Depression

Parameter

Total

Early perimenopause

Late perimenopause

Postmenopause

Comparison between groups

M± SD

9.8±7.4

8.9±8.3

9.0±6.2

10.5±7.1

F=1.622, p=0.199

170 (59.2)

66 (67.4)

25 (58.1)

79 (54.1)

111 (38.7)

28 (28.6)

18 (41.9)

65 (44.5)

6 (2.1)

4 (4.0)

0 (0.0)

2 (1.4)

scores
lack of depression or low mood
moderate depression

n (%)

severe depression

χ2=8.854, p=0.065

Table 4. Severity of insomnia (AIS) in the women examined
Insomnia
scores

Parameter

Total

Early perimenopause

Late perimenopause

Postmenopause

Comparison between groups

M± SD

6.8±4.7

6.2±4.5

6.8±5.4

7.2±4.6

F=1.237, p=0.292

131 (45.6)

50 (51.0)

22 (51.2)

59 (40.4)

102 (35.5)

35 (36.0)

11 (25.6)

56 (38.4)

54 (18.8)

13 (13.3)

10 (23.3)

31 (21.2)

normal range
border of normal range

n (%)

insomnia

χ2=5.819, p=0.213

Table 5. Work Ability Index (WAI) in the women examined
WAI
scores

Parameter

Total

Early perimenopause

Late perimenopause

Postmenopause

Comparison between groups

M±SD

39.1±5.0

39.4±5.0

38.9±5.0

38.9±5.0

F=0.305, p=0.737

8 (2.8)

2 (2.0)

1 (2.3)

5 (3.4)

low (restore work ability)
moderate (improve work ability)
good (support work ability)

n (%)

very good (maintain work ability)

66 (23.0)

22 (22.50)

12 (27.9)

32 (21.9)

156 (54.4)

54 (55.1)

22 (51.1)

80 (54.8)

57 (19.9)

20 (20.4)

8 (18.6)

29 (19.9)

χ2=1.124, p=0.981

Table 6. Correlation coefficients of WAI with severity of depression, insomnia and symptoms of climacteric syndrome in the women examined
Severity of

Total
r

Early perimenopause
p

r

p

Late perimenopause
r

Postmenopause

p

r

p

depression

-0.186

0.002

-0.052

0.611

-0.270

0.080

-0.266

0.001

insomnia

-0.237

<0.001

-0.072

0.480

-0.296

0.050

-0.318

<0.000

psychological symptoms

-0.216

<0.001

-0.175

0.085

-0.236

0.128

-0.227

0.006

somatic symptoms

-0.078

0.190

-0.167

0.100

0.111

0.478

-0.070

0.404

vasomotor symptoms

-0.121

0.040

-0.156

0.124

-0.196

0.207

-0.070

0.402

DISCUSSION
In this study, the women in peri- and post-menopausal period
with non-manual employment obtained the mean Work
Ability Index (WAI), indicating good work ability (39.1±5.0
scores), not significantly correlated to reproductive life stages.
Almost 75% of the women obtained good or moderate work
ability. The results of the study are similar to those obtained
by other researchers. The WAI, on average, was 37.5 ± 7.7,
and did not correlate with age or gender in a Polish study of
a working sample population [19]. In Australia, very good
or good work ability was observed in 81.5% of women aged
40–65, whereas moderate or low – in 18.5%. In general, four
per five examined women functioned well at work [20].
In general, women evaluated their productivity at work
as high, and did not feel that the symptoms of menopause
disturbed their work ability [21]. Therefore, it may be
concluded that a considerable part of women maintain their
work ability on a good level during the peri-menopausal
and post-menopausal periods. Also, this period of life is not
significantly associated with the degree of engagement in
work and satisfaction with work [21].
The results of this study indicate that there exist factors
which may significantly decrease the work ability on some

women in the peri-menopausal and post-menopausal periods.
These are: occurrence of symptoms of climacteric symptoms,
depression and sleep disorders.
In the examined group of women, the severity of symptoms
of climacteric syndrome was moderate – respectively, 9.6;
5.0; 1.7 (psychological, somatic, vasomotor), which places
these women between the results for the general population
of women and the standards for menopausal women. The
severity of psychological and vasomotor symptoms of
climacteric syndrome negatively correlated with the Work
Ability Index. This means that in the examined women, the
higher the work ability, the lower the severity of psychological
and vasomotor symptoms of climacteric syndrome.
Studies conducted in France, Germany, Italy, Spain and
the United Kingdom (N=3,801) showed that more than
a half of respondents (50.3%) experienced mild (24.6%),
moderate (17.6%), or severe (8.1%) vasomotor symptoms.
Severe vasomotor symptoms negatively correlated with work
ability [22]. Similar results were obtained in other studies
where women with the symptoms of climacteric syndrome
obtained significantly lower WAI values. Women who had
high results according to the Greene Climacteric Scale
were 8.4 times more exposed to low work ability, than the
remaining women [3]. In Australian women, the intensity of
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vasomotor symptoms was significantly related to the degree
to which their work was affected. This was especially true in
the case of women with severe vasomotor symptoms, who
reported by approximately 12%-27% more problems at work,
compared to women who experienced only mild vasomotor
symptoms [20]. It may therefore be concluded that severe and
moderate vasomotor symptoms are strong predictors of low
self-rated work ability.
It is an interesting observation that nearly 40% of women
who were asked whether in their opinion the symptoms of
climacteric syndrome exert a negative effect on their selfrated work ability, answered Yes, whereas 37% disagreed
or definitely disagreed, and the remaining 23% considered
that these problems did not concern them [23]. This was
confirmed by the results of other studies where the majority
of women also did not believe that menopause symptoms
negatively affected their work [24].
The risk of occurrence of depressed mood is twice to three
times higher in peri-menopausal women than among those
before menopause [24,25]. The prevalence of the symptoms
of depression in women during menopause is ~ 5.9%-23.8%
[26,27].
In the current study, the examined women in peri- and postmenopausal periods with non-manual employment obtained
the mean BDI indicating low mood or moderate depression.
Severe depression was found only in 2% of women. The
higher the work ability in the women, the lower the severity
of depression. Similarly, in other studies of Polish women
in the menopausal period, no respondents were identified
with severe depression. The vast majority of respondents
were placed within the ranges of lack of symptoms of
depression or a mild form of depression. On average, the
respondents obtained 10.64 scores in the BDI [28]. Thus, it
may be presumed that depressive disorders are predictors of
decreased work ability in peri-menopausal women.
In the current study, the majority of peri- and postmenopausal women with non-manual employment did not
suffer from sleep disorders. These disorders were found in
only 19% of the women examined, among whom the higher
the self-rated work ability, the lower the severity of sleep
disorders.
The results of studies by other researchers confirmed that
sleep disorders are among the most frequently reported
symptoms of menopause. More than a half of the women
suffered from insomnia, poor quality of slee, or both [24]. In
the United Kingdom, fatigue (59.0%) and insomnia (50.0%)
were the most prevalent symptoms affecting work ability in
peri- and post-menopausal women [29].
The frequency of sleep disorders increased with the
women’s age (from 39.7% in those aged 40–44 to 45.2% in
those aged 55–59 [30]. The greatest sleep disorders occurred
in the women after menopause [31,32]. Nearly 2/3 of the
women perceived sleep disorders as significantly decreasing
work ability [33]. Therefore, sleep disorders are one of the
factors which may exert a negative effect on the work ability
of peri- and post-menopausal women. Prevention and, if they
occur, treatment of menopausal symptoms, sleep and mood
disorders may contribute to maintaining the work ability of
women at peri- and post-menopausal age.
In this study, selected methods were used to assess the
symptoms of menopausal syndrome, depression, insomnia
and work ability. Other tests and questionnaires could be
also used in another study. It could also include a group

of younger women, or at different stages of life, so that all
variables and relationships between them in different age
groups could be examined. The group for comparison could
also be women working physically and men of similar age,
which is a limitation of the current study.
CONCLUSIONS
1. Peri-menopausal and post-menopausal women in nonmanual employment obtained the Work Ability Index
(WAI), indicating good self-rated work ability.
2. The severity of climacteric syndrome symptoms, based on
the Greene Climacteric Scale, was moderate and placed
the examined women between the results for the general
population of women, and the standards for menopausal
women.
3. The average severity of depressive disorders (BDI) was on
the level between the results for low mood and moderate
depression.
4. Average severity of sleep disorders (ASI) was on the border
of normal range.
5. Work ability negatively correlated with the severity of
psychological and vasomotor symptoms of climacteric
syndrome, depressive disorders and sleep disorders.
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