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Background. Insomnia is the most common sleep disorder among adult people. It causes tiredness, difficulties in focusing, 
loss of energy, increased sensitivity, and irritability. Insomnia may develop into a chronic sleep disorder which has a direct negative 
impact on the quality of life of the affected person and it limits their capabilities of functioning in society.
Objectives. The study objective was to seek relationships between age, the use of HRT, occurrence of depression symptoms and 
chronic conditions and insomnia in postmenopausal women.
Material and methods. The study was conducted on 128 women, students of the University of the Third Age in Stargard. The median 
age was 65 years and ranged from 47 to 82 years old. The study was conducted with the use of the Insomnia Severity Index, the Beck 
Depression Inventory and the authors’ own questionnaire.
Results. Various degrees of insomnia were diagnosed in 69 women (53.91%). A statistically significant relationship was found between 
insomnia and age (x2 = 27.48; p = 0.007), occurrence of depression (x2 = 12.93; p = 0.005), and depression symptoms (x2 = 81.86;  
p < 0.001). The study revealed no statistically significant relationship between insomnia and the use of HRT, or the existence of chronic 
conditions.
Conclusions. Age and depression symptoms have a significant impact on the occurrence of insomnia. However, the use of HRT or pre-
existing chronic conditions have no key influence on the occurrence of insomnia. 
Key words: insomnia, Insomnia Severity Index (ISI), Beck Depression Inventory (BDI), chronic conditions, HRT.
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Background

In previous studies the authors dealt with insomnia in 
60-year-olds, where a statistically significant association of in-
somnia with hypertension, asthma/COPD, atherosclerosis and 
depression was found. In this study the severity of insomnia 
was directly related to the age of the respondents. It has been 
shown that severe and moderate insomnia were more common 
among people aged 70 years and more. In the following work 
the researchers narrowed the study group to postmenopausal 
women. This was due to the well-known effects of menopause 
and the time after this period, and its effects on women’s lives, 
including their sleep [1]. In the contemporary world, sleep dis-
orders have become very common due to modern technologies, 
unhealthy lifestyles and social development [2]. Sleep disorders 
include: conditions related to increased sleepiness, insomnia 
and disturbances in the sleep-wake cycle [3]. One of the most 
common health problems in adults, constituting 90% of all sleep 
disorders, is insomnia. Due to the common nature of this condi-
tion, it may be considered a civilization disease of the 21st cen-
tury [2]. In ICD-10 insomnia is defined as an insufficient amount 
and/or quality of sleep occurring at least 3 times a week for at 
least a month [4, 5]. The causes of insomnia include: stress, per-
sonal problems, improper lifestyle, and using psychoactive sub-
stances. These causes may be related to professional or family 
life, as well as various personal failures and problems. People 
all around the world suffer from insomnia, but there are differ-
ences at the international level revealing the influence of geo-
graphical and socio-cultural factors on insomnia. These factors 
include, among others, climate, the pace of life of people, politi-
cal conflicts, economic crisis, and the popularity of psychoactive 
substances. Insomnia causes tiredness, difficulties in focusing, 

loss of energy, increased sensitivity, and irritability. Incidental 
sleep disorders should not be a cause for alarm, but if their fre-
quency increases and they become prolonged, they may impact 
an individual’s quality of life and limit their ability to function 
in society [6]. Insomnia may be a result, symptom or cause of 
underlying condition, for example, an insufficient amount or 
quality of sleep are prodromal symptoms of depression [7]. In 
women undergoing menopause insomnia is one of many symp-
toms of that stage in their life [8]. Insomnia may also be the 
outcome of respiratory system conditions [9].

Sleep disorders become more pronounced in people older 
than 65. This is related to a decrease in the number of neurons, 
and shortening of the deep sleep stage, while the light sleep 
stage becomes longer. While the amount of sleep remains the 
same, the rapid eye movement stage becomes extended. This 
leads to a shortening of sleep and frequent waking up in the 
second part of the night [10]. Insomnia in older people is mostly 
caused by various conditions rather than the process of ageing. 
For this reason, it is considered that insomnia is caused by medi-
cal conditions which include chronic pain, somatic conditions of 
the respiratory, neurological and cardio-vascular systems, men-
tal health disorders (depression) and taken medication [10, 11]. 

Insomnia among older people is twice more frequently di-
agnosed in women than men. Sleeping disorders in women may 
be related to menopause [8]. Problems with falling asleep, bad 
quality of sleep or irregular sleep are caused by an increase in 
the concentration of follicle-stimulating hormone (FSH), lutein-
ising hormone (LH), and a decrease in oestrogen and progester-
one secretion [8, 10, 11]. Sleep disorders may have their origins 
in hormonal changes due to menopause. Vasomotor symptoms 
and sleep disorders are often associated with perimenopausal 
and postmenopausal women. These are the key menopause 
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symptoms occurring in this stage of women’s life. Insomnia is 
one of many symptoms of menopause which may be regulated 
with hormone replacement therapy (HRT) [8].

Based on the collected data the researchers would like to 
broaden their knowledge regarding the occurrence of insom-
nia-predisposing risk factors in postmenopausal women. The 
hypothesis stands that age, chronic conditions and depression 
symptoms have a strong influence on the occurrence of sleep 
disorders in postmenopausal women. The second hypothesis 
states that the use of HRT is an efficient sleep disorder preven-
tive measure for women.

Objectives
The study objective was to seek relationships between age, 

the use of HRT (hormone replacement therapy), occurrence of 
depression symptoms and chronic conditions and insomnia in 
postmenopausal women.

Material and methods
128 women participated in the study – students of the Uni-

versity of the Third Age in Stargdard, Zachodniopomorskie re-
gion. The study was conducted in March 2015. The median age 
was 65 years and ranged from 47 to 82 years. The Shapiro–Wilk 
test was performed to show that there was no normal distri-
bution for the respondents’ age in the study. The Insomnia Se-
verity Index (ISI), the Beck Depression Inventory (BDI), and the 
authors’ own questionnaire were used.

The Insomnia Severity Scale is often used in studies related 
to menopause. With the use of this tool an increase of insomnia 
in postmenopausal women is noticeable up to 60%, and up to 
40% in postmenopausal women. This scale is also a reliable tool 
in measuring the influence of HRT on sleep disorders. It consists 
of 7 questions. Each of them is based on a 5-point Likert scale 
(from 0 to 4). The respondent scores from 0 to 28 points. The 
results of the Insomnia Severity Scale are interpreted in the fol-
lowing way: 0–7 indicates lack of insomnia, 8–14 points is mild 
insomnia, 15–21 points is moderate insomnia, and 22–28 indi-
cates severe insomnia [12–14]. The Beck Depression Inventory 
(BDI) is a scale used in diagnosing depression. It consists of 21 
questions, where each one has 4 possible answers. The scale is 
interpreted in the following way: severe depression (28 points 
and more), moderate depression (11–27 points), and lack of 
depression/bad mood (0–10 points) [15, 16]. The authors’ own 
questionnaire contains questions regarding the age of respon-
dents, existing chronic conditions, and the use of HRT. In this 
questionnaire the question of the occurrence of chronic dis-
eases included: osteoporosis, asthma or COPD, hypertension, 
diabetes, depression, neoplasms and unclassified arthritis of  
a broader nature. The incidence of malignancy was included in 
the neoplasms (benign and malignant neoplasms were includ-
ed) and their duration (current and past). As for the concept of 
unclassified arthritis, it refers to situations of seropositive and 
seronegative arthritis, osteoarthrosis process and joint pain.

The study received the positive opinion of the Bioethical 
Commission (no. KB-0012/63/16). 

Statistical methods

The obtained results were statistically analysed with the 
use of PQStat software and Excel sheet. The article contains de-
scriptive statistics and a statistical test. The first stage involved 
creating a database, followed by the Pearson chi2 test for inde-
pendence. A statistical significance of p < 0.05 was established 
in the study.

Table 1. Characteristics of the respondents
Variable n (%)
Age [years] median = 65 years

min = 47 years
max = 82 years

Chronic diseases:
•	 neoplasms 
•	 unclassified arthritis
•	 osteoporosis
•	 asthma/COPD
•	 hypertension 
•	 diabetes 
•	 depression

8 (6.25%)
30 (23.44%)
37 (28.91%)
27 (21.09%)
62 (48.44%)
24 (18.75%)
12 (9.38%)

Hormone replacement therapy:
•	 yes
•	 no

15 (11.72%)
113 (88.28%)

	

Results

Insomnia of various severity was diagnosed in 69 women 
(53.91%). In 4 respondents (3.12%) severe insomnia was diag-
nosed, in 20 people (15.63%) moderate insomnia, mild insom-
nia in 45 women (35.16%), and 59 women did not suffer from 
insomnia.

Figure 1. Results of Insomnia Severity Scale

Figure 2 presents the influence of age on insomnia occur-
rence in postmenopausal women. The results indicate that in-
somnia increases in women aged 61–70. Analysis showed that 
there is a statistically significant relationship between age and 
insomnia, where x2 = 27.48, and p = 0.007. Severe insomnia oc-
curs in respondents in the age range 51–60 (1 person – 25%) 
and 61–70 (3 people – 75%). Moderate insomnia occurs in all 
age ranges: 0–50 (5 people – 25%), 51–60 (2 people – 10%), 
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Figure 2. Influence of age of respondents on insom-
nia occurrence
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Lack of insomnia occurs with: severe depression (1 person  
– 1.69%), moderate (10 people – 16.95%) and lack of depression 
(48 people – 81.36%) (Figure 3).

Discussion

The authors’ own research indicates the occurrence of in-
somnia in postmenopausal women, and existing relationships 
between this disorder and age, chronic conditions, HRT, and de-
pression symptoms. 

This study emphasised the fact that insomnia occurs in al-
most 54% of women. Severe insomnia was diagnosed in 3.12% 
of the women, moderate in 15.63%, and mild in 35.16% of the 
women. More than one-third of a woman’s life is the meno-
pausal and postmenopausal period, and for this reason Zhang 
et al. have conducted studies on the quality of sleep of women 
according to their stage of life. Results have shown 4 meno-
pausal statuses (early Menopausal Transition, late Menopausal 
Transition, early Postmenopause, late Postmenopause), with in-
dications that women in the early Menopausal Transition (early 
MT) stage had the best quality of sleep. The worst quality of 
sleep was observed in respondents in the late Postmenopause 
(late PM) stage. The above data indicate that the group with 
the highest risk of sleep disorder occurrence is comprised of 
postmenopausal women [17]. Studies conducted by Kalleinen 
et al. revealed a higher frequency of insomnia occurrence in the 

61–70 (4 people – 20%), 71–80 (8 people – 40%) and 81–90 
(1 person – 5%). Mild insomnia can be found in 4 age ranges: 
0–50 (1 person – 2.22%), 51–60 (7 people – 15.56%), 61–70 (25 
people – 55.56%), 71–80 (12 people – 26.67%). Lack of insomnia 
can be found in all age ranges: 0–50 (6 people – 10.17%), 51–60 
(21 people – 35.59%), 61–70 (22 people – 37.29%), 71–80 (9 
people – 15.25%) and 81–90 (1 person – 1.69%).

A statistically significant relationship was found between the 
occurrence of insomnia and depression in women (x2 = 12.93;  
p = 0.005). The most common chronic condition among respon-
dents was high blood pressure – 62 people (48.44%). The least 
common condition was cancer – 8 women (6.25%) (Table 2).

In the study sample 15 respondents used HRT (11.2%). In 
this group of women mild insomnia was diagnosed in 4 respon-
dents (26.7%), and 11 respondents (73.3%) did not indicate any 
sleeping disorders.

A statistically significant strong relationship was found be-
tween insomnia and the occurrence of depression symptoms 
(x2 = 81.86; p < 0.001). The conducted studies suggest a strong 
relationship between severe depression and severe insomnia. 
Severe insomnia coexists only with severe depression (4 people 
– 100%). Moderate insomnia coexists with 3 types of depres-
sion: severe (3 people – 15%), moderate (15 people – 75%), and 
lack of depression (2 people – 10%). Mild insomnia coexists with 
all types of depression: severe (2 people – 4.44%), moderate (20 
people – 44.44%) and lack of depression (23 people – 51.11%). 
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Figure 3. Comparison of Beck Depression Inventory and Insomnia Severity Index

Table 2. Relationship between insomnia and selected chronic diseases

Variable Insomnia Severity Scale x² p

no insomnia subthreshold moderate insomnia severe insomnia

Chronic diseases  

Depression yes 2 (3.39%) 4 (8.89%) 4 (20%) 2 (50%) 12.93 0.005

no 57 (96.61%) 41 (91.11%) 16 (80%) 2 (50%)

Diabetes yes 11 (18.64%) 9 (20%) 3 (15%) 1 (25%) 0.33 0.95

no 48 (81.36%) 36 (80%) 17 (85%) 3 (75%)

Hypertension yes 23 (38.98%) 25 (55.56%) 13 (65%) 1 (25%) 6.10 0.11

no 36 (61.02%) 20 (44.44%) 7 (35%) 3 (75%)

Asthma/COPD yes 10 (16.95%) 12 (26.67%) 5 (25%) 0 (0%) 2.70 0.44

no 49 (83.05%) 33 (73.33%) 15 (75%) 4 (100%)

Osteoporosis yes 15 (25.42%) 14 (31.11%) 7 (35%) 1 (25%) 0.85 0.84

no 44 (74.58%) 31 (68.89%) 13 (65%) 3 (75%)

Unclassified 
arthritis

yes 11 (18.64%) 10 (22.22%) 9 (45%) 0 (0%) 7.20 0.07

no 48 (81.36%) 35 (77.78%) 11 (55%) 4 (100%)

Neoplasms yes 3 (5.08%) 3 (6.67%) 1 (5%) 1 (25%) 2.60 0.46

no 56 (94.92%) 42 (93.33%) 19 (95%) 3 (75%)
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quality of sleep. The occurrence of bad quality of sleep in RA pa-
tients (78.6%) was higher than in the control group (18.7%) [25]. 
Based on studies conducted by Wu et al., a conclusion can be 
drawn that female gender, older age and psoriatic arthritis were 
independent risk factors in the occurrence of insomnia and de-
pression [26]. George et al. conducted studies on 56 patients 
with various types of cancer. The most frequent types were 
colon cancer (18 people), lung cancer (12 people) and breast 
cancer (8 people). Researchers have indicated differences in in-
somnia occurrence in relation to the type of chemotherapy [27]. 
The results of Taylor et al.’s studies indicate that respondents 
suffered from serious sleep disorders. Increase in insomnia 
symptoms occurred with negative thoughts about the cancer 
the respondent was diagnosed with [28]. 

In the authors’ own research no statistically significant re-
lationship was found between the use of HRT and insomnia. In 
the evaluated group only 15 people (11.2%) had used HRT, and 
among them 11 women did not suffer from insomnia. The low 
number of people using HRT may be the result of complications 
after hormonal therapy, for example, increased blood density or 
cancer development, mostly ovarian and breast. The above ad-
verse effects prevent women from making the decision related 
to the use of HRT which could help them eliminate symptoms, 
decrease the risk of osteoporotic fractures, or the frequency of 
colon cancer occurrence [29]. Similar result were obtained by 
Xu et al., where female respondents using HRT did not reveal 
significantly better sleep than respondents not using HRT. How-
ever, hormone level evaluation in a larger sample of women 
may become the subject of future studies [30]. Studies con-
ducted by Saletu-Zyhlarz et al. revealed that the total amount 
of sleep and its efficacy increased after applying Climodien and 
Estradiol, but they remained unchanged with the placebo. Un-
fortunately, the described changes did not reach a statistically 
significant level [31].

The authors’ own research has revealed a strong statistically 
significant relationship between insomnia occurrence and de-
pression symptoms found with the Beck Depression Inventory. 
Similar results were obtained by Desai et al., where depression 
and anxiety symptoms were the key risk factors in insomnia oc-
currence. They claim that the above results may recommend 
depression and anxiety treatment which would improve sleep 
[32]. In Toffol et al.’s studies on perimenopausal and postmeno-
pausal women, depression symptoms were related to sleep 
disorders [7]. Sleep disorders such as waking up too early or 
problems with falling asleep are typical depression symptoms. 
Studies conducted by Wolińska et al., where a statistically sig-
nificant relationship was found between these two variables, 
suggest that insomnia may increase depression symptoms [1].

Limitations of the study

Only respondents who were students at the University of 
the Third Age were invited to participate in the study, and for 
this reason this sample was not representative for the entire 
population of postmenopausal women in Poland.

Conclusions

Risk factors predisposing patients to the occurrence of in-
somnia are age and depression symptoms. However, the use of 
HRT and pre-existing chronic conditions have no key influence 
on the occurrence of insomnia.

postmenopausal stage (p = 0.023) rather than in the perimeno-
pausal stage. These results confirm the assumption that studies 
related to the monitoring of sleep disorders in postmenopausal 
women are of high value to the scientific world [18].

The results of the authors’ own research indicate a statisti-
cally significant impact of age on insomnia occurrence. In Zhang 
et al.’s studies the unidimensional logistic regression showed a 
significant correlation of age and quality of sleep [17]. In turn, 
Alföldi et al. noticed a significant co-dependence of higher 
level of ISI in adults aged 25–64 in comparison to seniors (65 
and older) and teenagers (14–24 years old), where the level 
of ISI values is lower [19]. An increasing tendency of the rela-
tionship between age and insomnia occurrence was recorded 
by Dudzińska et al. Despite p = 0.06, this relationship was close 
to being statistically significant [3]. In the representative Polish 
population of 2413 people (1245 women) aged 18–79 – Nowicki 
et al.’s studies proved that age has a key influence on the fre-
quency of sleep disorder occurrence [11]. Studies conducted by 
Ruiz et al. indicate that sleep disorders increase with age. Peo-
ple who are 65 and older had such complaints 1.7 times more 
often than people aged 18–44. Based on the presented results 
a conclusion may be drawn that older people are more likely to 
suffer from insomnia than younger people. The probability of 
insomnia occurrence increases with the age of respondents [2]. 
The relationship between age and insomnia occurrence has a 
different interpretation in Léger et al., where differences were 
revealed resulting from the respondent’s region of residence. In 
Western Europe and the US there is a higher frequency of sleep 
disorder occurrence in the group of respondents aged 25–44. In 
Japan this problem occurs in people aged 55–64 [20]. A differ-
ent opinion in this matter is presented by Dragioti et al., whose 
studies have not shown a statistically significant relationship be-
tween age and insomnia or its symptoms [21]. Similar results 
were obtained by Foley et al., where no significant relationship 
was found between the age of respondents and frequency of 
sleep disorder occurrence. In their studies an increase in insom-
nia occurrence along with the age of respondents was only re-
corded in Iowa [9].

The results of the authors’ own research indicate the pres-
ence of a statistically significant relationship between insomnia 
and depression revealed by respondents. The remaining chronic 
conditions included in the questionnaire had no significant im-
portance in relation to insomnia occurrence. However, studies 
conducted by Foley et al. put emphasis on the fact that sleep 
disorders increase to ca. 40% along with co-occurring respira-
tory symptoms such as coughing, wheezing and phlegm [9]. Oc-
currence of the above symptoms may indicate asthma or COPD. 
Studies conducted by Błaszczyk et al. on a group of 1003 people 
(610 women), residents of Lublin, have indicated that there is 
a key relationship between high blood pressure and insomnia 
(x2 = 120.69; p < 0.001) [22]. Work conducted by Green et al. 
has proven the existence of a statistically significant relation-
ship between occurrence of insomnia and Type 2 diabetes in 
a group of 1444 respondents [23]. Niu et al.’s studies present 
a sceptical point of view regarding the impact of shorter sleep 
cycle and symptoms of insomnia on lower mineral density of 
bones (BMD). However, scientists point out the need to per-
form such studies in the future on a larger sample and with an 
objective evaluation of the sleep of respondents, which would 
have a positive impact on the development of science [24]. Guo 
et al.’s studies indicate that 131 respondents (112 women) suf-
fered from rheumatoid arthritis (RA), and 103 of them have bad 

Source of funding: This work was funded by the authors' resources.
Conflict of interest: The authors declare no conflict of interests.
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