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Physical activity improves sleep quality in women
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ABSTRACT
Objectives: The aim of the study was to check whether women with a higher level of physical activity are less likely to
experience sleep problems.
Material and methods: 80 women aged 45–65 from Silesia took part in the pilot study.
The research tool was a self-survey, the International Physical Activity Questionnaire (IPAQ), the Athens Insomnia Scale (AIS),
and the Menopause Rating Scale (MRS). The data was prepared in the STATISTICA 10 program.
Results: The mean age of the respondents was 51.75 ± 5.57. The most common symptoms were psychological problems
(mean MRS: 4.29 ± 3.25).
A sedentary lifestyle was reported in 57.14% of the respondents. There was a significant difference between women suffering from insomnia and women with normal sleep in terms of the level of physical activity (p = 0.025).
Conclusions: Physical activity significantly affects the quality of sleep among middle-aged women.
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INTRODUCTION
Physical activity (PA) is defined as any form of body
movement caused by muscle contractions, where energy
expenditure exceeds resting energy levels and physical
fitness is improved [1]. Regular physical activity has many
health benefits, so it is very important to do regular exercises every day. Nevertheless, despite the well-known benefits of regular exercise, most middle-aged women are not
physically active enough [2, 3]. What is more, the results
of the research show that the decline in physical activity begins in middle-aged women (45–65 years old) [2, 4].
According to the guidelines of the World Health Organization
(WHO), adults should engage in at least 150 minutes of moderate physical intensity (3–6 METs, where the metabolic equivalent of 1MET is defined as the amount of oxygen consumed
while sitting at rest and is 3.5 mL O2 per kg. body weight/min)
per week, or at least 75 minutes of intense intensity (6 METs)
per week, or a combination of moderate and high intensity
PA. Moreover, all adults should perform moderate to vigorous strength exercise two or more days a week that covers all
major muscle groups. The guidelines also encourage adults

to avoid a sedentary lifestyle, as any, even the smallest dose
of physical activity is better than total lack of PA [5]. The results
of the most recent studies show that approximately 27% of
middle-aged women meet the guidelines for physical activity [6, 7]. Middle-aged women may experience many mental
and somatic disorders that reduce their quality of life. Sleep
problems are very common among menopausal women [8, 9].
The results of studies on 12,603 menopausal women showed
that 38% of respondents had sleep problems [10]. The results
of another study, carried out on a group of 6,079 menopausal
women showed that 43% suffered from insomnia [11].
Sleep problems in menopausal women are associated
with numerous factors including age-related physiological
changes, menopausal symptoms, stress, mood disorders,
and chronic health problems [12]. Although sleep problems are common in middle-aged women, there is a lack
of research into the prevalence of this problem related to
women’s levels of physical activity.
The aim of the research was to verify, whether women
with higher levels of physical activity are less likely to experience sleep problems.
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MATERIAL AND METHODS
80 women aged 45–65 from Silesia took part in the
pilot studies. Participation in the study was voluntary and
anonymous. The inclusion criteria for the research were:
age 45–65 years, consent to participate in the research.
The exclusion criteria were depression in the history, contraindications to physical activity, incomplete completed
questionnaire. 17 people were excluded from the analysis.
The study protocol was reviewed and approved by the Bioethical Committee of the Medical University of Silesia in
Katowice (KNW/0022/KB/103/18).

The Athenian Insomnia Scale (AIS)
The Athenian Insomnia Scale (AIS) was used to assess insomnia, which is one of the most commonly used scales both
for diagnostic purposes and in research into the effectiveness
of treating insomnia [13]. The AIS is a short, eight-point scale
that measures the symptoms of insomnia [14]. The validation
studies showed high reliability and validity of this tool [15].
A score on the AIS scale of 6 or more points means a value
that allows to conclude the occurrence of insomnia (scale
sensitivity — 93%, scale specificity — 85%) [14].

The International Physical Activity
Questionnaire (IPAQ)
The International Physical Activity Questionnaire (IPAQ)
was used to assess the level of physical activity — short
form (IPAQ-SF). The International Physical Activity Questionnaire-Short Form (IPAQ-SF) is a self-report questionnaire
evaluating the physical activity level among adults ranging
from 15 to 69 years . The questionnaire consists of questions
about the frequency and duration of low, moderate and high
intensity physical activity for at least 10 minutes continuously in the last 7 days [16, 17]. Physical activity level was
expressed as MET-min (where the metabolic equivalent of
1 MET is defined as the amount of oxygen consumed when
sitting at rest and is 3.5 mL O2 per kg body weight/min)
per week and calculated by multiplying the MET assigned
to it (vigorous — 8 MET, moderate — 4MET and walking
— 3.3 MET), by the number of days it was performed during the previous 7 days. According to the IPAQ guidelines,
women were classified to group with low, moderate or high
levels of physical activity.

Menopause Rating Scale (MRS)
The validated and standardized MRS scale was used to
assess the severity of menopausal symptoms. MRS contains 11 descriptions of climacteric symptoms, including:
hot flashes, sweating, heart problems, sleep problems,
depressed mood, irritability, anxiety, physical and mental
exhaustion, sexual problems, bladder problems, vaginal
dryness, discomfort associated with joints and muscles.
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The intensity of each symptom is rated on a scale of 0 (no
symptoms) to 4 (very severe). The symptoms are presented
in 3 groups:
1. psychological symptoms described in questions 4 to 7,
2. somatic and vegetative symptoms — questions 1, 2,
3 and 11,
3. urogenital symptoms — questions 8, 9 and 10.
The total sum of points obtained on the MRS scale
ranged from 0, which meant no menopausal symptoms,
to 44, which was characterized by the highest intensity of
symptoms [18, 19].
Statistical analysis was performed using the Statistica
10 (Statistica v10, StatSoft, Krakow, Poland). Arithmetic
means, median, standard deviations, and range of variability (extreme values) were calculated for measurable
variables. Frequency of occurrence (percent) was calculated for qualitative variables. All quantitative type variables
were checked by Shapiro-Wilk test to determine the type
of distribution. The chi-square test was used to perform
the relationship between IPAQ and AIS value. The level of
α = 0.05 was used for all comparisons.

RESULTS
The mean age of the respondents was 51.75 ± 5.57. Women declared menopausal symptoms, with the least degree
of urogenital problems (mean 2.3 ± 2.5) and the highest
degree of psychological symptoms (4.29 ± 3.25). Most of
respondents had higher education (69.84%), lived in the city
(79.37%), led a sedentary lifestyle (57.14%). The problem of
insomnia concerned 44.44% of women (Tab. 1).
The results showed that there was a difference between
women suffering from insomnia and women with proper
sleep in terms of the level of physical activity (p = 0.025).
The greatest problem of insomnia concerned physically
inactive women (64.29%). Women with high physical activity
did not declare insomnia problem (Tab. 2).

DISCUSSION
Middle-aged women experience a wide range of symptoms associated with this period of life. The results of many
studies showed that women most often complained of
urogenital and somatic symptoms [7, 20–23]. The results
of our study showed that women most often declared the
occurrence of psychological and somatic symptoms, which
is confirmed by the results of other studies conducted on
a group of women during perimenopause [24, 25]. Low level
of physical activity affects more than half of middle-aged
women, which is confirmed by the results of our study [26].
In middle-aged women there is a decline in physical activity
[2, 4, 27]. Many authors have proven the effect of physical activity on the alleviation of menopausal symptoms [7, 26, 28].
Although many studies concern the issue of physical activity
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Table 1. Characteristics of the study group
Mean

Median

Min

Max

SD

Age

51.75

52.00

45.00

65.00

5.57

BMI

24.53

24.13

17.69

35.76

2.87

MRS psychological symptoms

4.29

4.00

0.00

12.00

3.25

MRS somatic symptoms

3.71

3.00

0.00

12.00

2.85

MRS urogenital symptoms

2.30

2.00

0.00

10.00

2.50

N

%

44
8
11

69.84
12.70
17.46

50
13

79.37
20.63

56
7

88.89
11.11

36
19
8

57.14
30.16
12.70

28
35

44.44
55.56

28
35

44.44
55.56

Variable
Educational level
University
High school
Elementary school
Place of living
Country
Village
A permanent partner
Yes
No
PA level (IPAQ)
Low
Moderate
High
Insomnia
Yes
No
Insomnia
Yes
No

BMI — body mass index; SD — standard deviation; MRS — menopause rating scale; IPAQ — International Physical Activity Questionnaire

Table 2. The level of physical activity and insomnia
Insomnia
(AIS)

Physical activity level (IPAQ)
Low

Moderate

High

Yes

64.29%

35.71%

0.00%

No

51.43%

25.71%

22.86%

p
p = 0.025

IPAQ — International Physical Activity Questionnaire; AIS — Athens Insomnia Scale

in perimenopausal women and its impact on menopausal
symptoms, there are no reports on the relationship between
AF in the context of sleep quality in this group of women.
The fact, that sleep worsens during the menopause is widespread among women and clinicians [29–32]. The results
of our study showed that insomnia affected a significant
part of middle-aged women (64.29%). This is confirmed by
the fact that this problem affects a significant percentage
of middle-aged women around the world, as about 44% of
Spanish women, 41% of respondents from Ecuador, 51% of
Japanese women, and 54% of respondents from Turkey suffer from insomnia [11, 33–35].The above data from different
regions of the world seem to be consistent and emphasize

the fact that about half of middle-aged women experience
sleep problems.
The aim of this study was to assess the relationship
between the level of physical activity and insomnia in middle-aged women. The results showed that women with
a high level of physical activity did not complain about the
problem of insomnia at all, while women with a sedentary
lifestyle were much more likely to suffer from insomnia.
The lack of reports in the literature makes it impossible to
compare this issue with the results of other authors, therefore the research will be continued on a larger population
of women.

CONCLUSIONS
Physical activity significantly affects the sleep quality of
middle-aged women.
The health benefits of physical activity are well known.
However, there is a need to educate women in this area to
present this non-pharmacological method of sleep improvement. The research will be continued on a larger group, taking into account other factors that may correlate with sleep.
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