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The relationship between sleep quality and menopausal
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Objectives: To assess sleep quality and examine its
relationship with menopausal symptoms among
Saudi postmenopausal women.

Methods: We carried out a cross-sectional study of 410
postmenopausal women, aged 50-60 years, visiting
Prince Mutaib bin Abdulaziz Hospital, Maternity and
Children Hospital, and primary health care clinics,
Sakaka, Jouf, Saudi Arabia. The menopause rating
scale (MRS) was used to assess menopause symptoms
and severity, while the Pittsburgh sleep quality index
(PSQI) was used to assess sleep quality.

Results: The participants’ age was 53.04+4.15 years,
their mean age at natural menopause was 49.14+3.07,
and the meantime since their menopause was
6.50+3.84 years. The PSQI total mean score was
6.10+4.17, classified into good versus poor sleepers;
65.4% scored <5, and 34.6% scored >5. The Mann-
Whitney analysis revealed that somatic and urogenital
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symptoms, and total MRS score were associated with
poor sleep quality (p<0.001).

Conclusion: The study findings revealed that more
than one-third of Saudi postmenopausal women had
poor sleep quality.

Keywords: sleep quality, menopausal symptoms,
menopausal rating scale, Pittsburgh sleep quality
index, postmenopausal women
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Menopause is a natural physiologic event for women
in midlife, defined as the permanent cessation of
menses for at least one year of amenorrhea after the
final menstruation. This occurs due to the aging of
the ovaries leading to decrease secretions of estrogen
and progesterone and not including factors such as
chemotherapy, gland disorders, and hysterectomy.'
With increased life expectancy, women can spend
more than one-third of their lives in the postmenopausal
state.”® It is estimated that 1.2 billion women will be
menopausal by 2030, with 47 million new additions
each year globally.*> Women’s menopause can be
influenced by genetic, nutritional, environmental, and
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psychological factors.*” During menopause, women
may encounter declining physical well-being and
climacteric symptoms, including vaginal dryness, hot
flashes, sweating, nervousness, stress, mood swings,
poor concentration, difficulty with memory, and
sleeplessness.” The onset of menopause varies across
countries, but the average age is around 50-52 years and
most Saudi women reach menopause between the ages
of 51-55.7

Change in estrogen levels cause irregularities in
the menstrual cycle and is considered the first sign
of menopause. As estrogen deprivations increase,
major somatic and psychological problems originate
that influence a woman’s well-being. Early somatic
indicators of estrogen deprivation are hot flashes,
sweating, headache, and sleep disorders. In contrast, late
manifestations are mood swings, cardiovascular disease,
osteoporosis, urogenital changes, fatigue, decreased
sexual desire, stress incontinence, depressed mood,
crying, concentration difficulties, and poor memory.®

Sleep plays an essential role in the well-being of an
individual. It is a vital physiological process that affects
physical, neurological, and psychological functions.’
Sleep disorder is the most prevalent and clinically
prominent symptom observed during menopause and
among the elderly. It is linked to unfavorable health
outcomes, such as exhaustion, poor daytime function,
and increased visits to healthcare providers.'” Numerous
researches have sought to find out the causes of sleep
disturbances and have discovered that hormonal
changes, somatic symptoms, natural aging, and stressful
life events can all affect sleep quality.'™'"" Aging, obesity,
hypertension, smoking, and a lack of physical activity
have all been associated with sleep disturbances.'> The
prevalence of sleep disturbances affects 39-47% of
perimenopausal women and 35-60% of postmenopausal
women. These rates are concerning and may require
intervention by health care providers.'>"> Poor sleep has
various negative consequences, including poor physical,
psychological, cognitive, and social outcomes.” Sleep
duration strongly influences health, and various studies
support the association between sleep problems such as
sleeplessness, sleep disturbances, night arousals, excessive
daytime sleepiness, apnea, depression, and hot flashes
with menopause in women."” Moreover, insufficient
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sleep has been linked to an increased tendency to gain
weight and ultimately, develop diabetes, osteoporosis,
and increased fracture risk.'®!

Thus, health problems related to the postmenopausal
period are essential public health concerns in women
at the transitional period of life. Health care providers,
such as nurses, dietitians, midwives, and doctors must
be sensitive and responsive to a woman’s needs during
this stage of life. They should provide guidelines and
design health education programs that emphasize
adopting healthy and active lifestyles, including weight
reduction, physical activity, a healthy diet, maintaining
regular medical follow-up to improve the general
well-being, and minimize the severity of menopause
symptoms. The increased number of postmenopausal
women raising concerns regarding their health and sleep.
In addition, only few studies have researched the topic
in Saudi Arabia and there is limited literature available
from the Arab countries. This present study examines
the association between sleep quality and menopausal
symptoms in Saudi Arabian postmenopausal women.

Methods. A cross-sectional study of postmenopausal
women attending or accompanying patients visiting
outpatient clinics at Prince Mutaib bin Abdulaziz
Hospital, Maternity and Children Hospital, and
primary healthcare clinics, Sakaka, Jouf, Saudi Arabia,
between January and April 2021, were selected based
on personal interview for the study. The inclusion
criteria included all postmenopausal women between
50-60 years old, having menopause for at least one year
and voluntarily ready to participate in the study. The
exclusion criteria included women who received
psychiatric drugs, hormone replacement therapy,
undergoing hysterectomy, or having any acute or
chronic surgical conditions, cancer, and cognitive
impairments, or physical handicap. A sample of 373
was calculated using Roasoft sample size calculator.'®
The required sample size was computed using a total
population size of 12.704 women aged 50-60 years in
Sakaka, Jouf, Saudi Arabia, 5% margin of error, 95%
confidence interval, and 50% response rate. A large
convenience sample 0of410 postmenopausal women were
recruited to adjust to the dropout rate. The researchers
interviewed the eligible participants using a face-to-face
structured interview. The study questionnaire was self-
administered, and only if the participant could not read
or write, the researcher completed the questionnaire
based on the participant’s response.

To achieve the study objectives, a 3-structure
sectioned and validated questionnaire was used.
The questionnaire was administered in the Arabic
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language to verify that the items were understood by
the participants. Before the data collection process, the
structure and clarity of this Arabic version were piloted
with 40 Saudi postmenopausal women, and no changes
to the questionnaire were recommended and the pilot
study data were excluded.

Demographic characteristics included information
on the participants” age, education, occupation, marital
status, smoking habit, physical exercise, age at menopause
onset, time since the menopause onset, having chronic
illnesses, and parity were collected. In this section, each
participant’s height and weight were measured during
the interview to assess their body mass index (BMI)
that was calculated by dividing body weight (kg) by
height squared (m). Body mass index was classified into
4 groups based on World Health Organization cut-off
points: underweight (<18.5), healthy weight (18.5-
24.9), overweight (25-29.9), and obese (230)."

Menopausal rating scale (MRS) is a self-reported
standardized Likert scale covering 11 items related
to aging symptoms or complaints and was developed
by Schneider et al.*® Menopausal rating scale was
translated from English into simple, understandable
Arabic language, which is appropriate for Arab culture
by Sweed et al*! and was used in the present study. The
MRS was categorized into the following 3 subscales:
psychological symptoms (4 items that included
depressive mood, irritability, anxiety, physical, and
mental exhaustion), somatic symptoms (4 items that
included sweating/hot flashes, sleep problems, heart
discomfort, and joint and muscular discomforts), and
urogenital symptoms (3 items that included bladder
problems, sexual problems, and dryness of vagina). Each
item was scored on a 5-point Likert scale ranging from
0 (no symptoms) to 4 (very severe symptoms). The total
score was calculated by adding all the points from each
item. The scores ranged from 0 (asymptomatic) to 44,
indicating the highest level of complaint and reliability
(0.87)." The severity classification summation scores
were none (0-4), mild (5-8), moderate (9-16), severe
and very severe (=17). Menopausal rating scale validity
and reliability were preserved in the Arabic version; with
90% test-retest agreement.”’ In this study, Cronbach’s
alpha was 0.81 indicating good reliability.

Pittsburgh sleep quality index (PSQI) is an efficient
self-reporting  scale for measuring subjective sleep
quality and sleep patterns, developed by Buysse et al.?
An Arabic version is available.” The PSQI distinguishes
between “poor” and “good” sleeper by evaluating
different aspects of sleep using 7 components and 19
items. Responses were scored on a scale of 0-3. Whereas,
3 represented the adverse extreme of the Likert scale. The

researchers added the sum of 7 components to calculate
the global PSQI score, which ranged from 0-21; a
score of >5 denoted a “poor” sleeper, while a cut-off
point of <5 indicates a “good” sleeper. Thus, a score of
5-7 indicated the need for medical assessment; 8-14
recommended the need for care and medical treatment,
and 14-21 suggested a serious sleeping problem. The
Arabic version of the PSQI was tested with 35 Arabic
bilinguals, and the documented internal consistency
reliability was borderline acceptable (Cronbach’s alpha
0.65).* The scale had good internal reliability in this
study (Cronbach’s alpha of 0.83).

The Local Committee of Bioethics at Jouf University,
Saudi Arabia approved the study protocol (no.:
03-03-42) in accordance with the Helsinki Declaration
principles. The study was described to the director
and nurses’ supervisors at the hospital and clinics for
approval to carry out the study and facilitate the data
collection process. The study’s purpose, design, and
benefits were explained to the participants, and written
informed consents were collected before they were
asked to complete the questionnaire. The participants
were informed that the study was voluntary and that
they had a right to withdraw anytime. Code numbers
were created for each participant, and confidentiality of
data was maintained.

Statistical analysis. Statistical Package for the Social
Sciences for Windows, version 20.0 (IBM Corp.,
Armonk, NY, USA) was used for all statistical analyses.
Cronbach’s alpha was used to determine reliability.
The Kolmogorov-Smirnov test was used to verify
the normality of the distribution. Frequencies and
percentages were calculated for categorical variables;
means and standard deviations were measured for
continuous variables. Mann-Whitney test was used
to compare between 2 categories. Kruskal-Wallis test
was used to compare between more than 2 categories
and post hoc (Dunn’s multiple comparisons test) for
pairwise comparisons. The relationship between MRS
scores and PSQI scores was explored by Pearson’s
correlation coeflicient. A p-value of <0.05 was
considered significant.

Results. The characteristics of the 410
postmenopausal Saudi women are presented in Table 1.
Their mean age was 53.04+4.15 years. Their mean age at
natural menopause was 49.14+3.07, and the meantime
since their menopause was 6.50+3.84. Most of the
participants were married (86.8%) and housewives
(74.9%). The BMI was 29.09+5.62 kg/m?, and 77.3%
were overweight and obese. Aprroximately 70.2% could
not read and write and have a primary level of education.
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The mean number of children was 5.11+1.62. Most
participants (60.7%) had chronic illness and 96.8%
did not smoke. Hot flashes and sweating were reported
by 53.4% and 28.8% of the participants that varied
from once to more than 3 times per week. Pairwise

comparisons of frequency of hot flashes using Dunn’s
post-hoc test indicated that one time per week hot
flashes were observed to be significantly higher than not
repeated (p=0.002). The post-hoc tests also indicated
that poor sleep quality was seen more among the younger

Table 1 - Demographic characteristics and factors associated with sleep quality in postmenopausal women (N=410).

Characteristics Total Sleep quality
n (%) Mean+SD Median Test of sig. P-value
Age (years), mean+SD 53.04+3.15
50-52 202 (49.3) 7.28+4.28 5.0
53-55 128 (31.2) 6.97+4.38 4.0 H=24.779" <0.001"
56-60 80 (19.5) 5.08+3.75 3.0
Time since menopause onset, mean+SD 6.50+3.84
<5 years 181 (44.1) 4.85+3.46 3.0
5-10 years 153 (37.3) 7.86+4.54 10.0 H=27.713" <0.001"
210 years 76 (18.5) 6.71+4.32 5.0
Education
Cannot read and write/primary 288 (70.2) 5.78+4.02 4.0
Intermediate/secondary 73 (17.8) 6.25+4.26 4.0 H=1.350 0.509
University/Master - PhD 49 (12.0) 7.43+4.42 10.0
BMI, mean+SD 29.09+5.62
Underweight 15 (3.7) 5.93+4.22 4.0
Normal - health weigh 78 (19.0 4.69+3.23 3.5 . .
Overweight ¢ 165((40.2)) 5.80:4.24 40 H=19.682 <0.001
Obese 152 (37.1) 7.16+4.29 5.0
Parity, mean+SD 5.11£1.62
0 9(2.2) 10.33+4.00 11.0
1-4 136 (33.2) 5.86£3.97 4.0 H=9.338" 0.009
>5 265 (64.6) 6.57+4.72 4.0
Marital status
Single 9(2.2) 9.44+2.74 10.0
Married 356 (86.8) 6.08+4.22 4.0 H=5.785 0.055
Widowed or divorced 45 (11.0) 5.56+3.75 4.0
Occupation
Housewife 307 (74.9) 5.93+4.07 4.0
Employee 63 (15.4) 6.67+4.58 4.0 H=1.350 0.509
Retired 40 (9.8) 6.45+4.31 4.5
Smoking
Yes 13 (3.2 6.62+4.57 4.0
No 397 596.23) 6.08+4.16 4.0 U=2376.5 0.624
Exercise
Yes 98 (23.9 6.05+4.14 3.0
No 312((76. 1)) 6.24:4.29 40 U=490.5 0316
Having chronic illnesses
Yes 249 (60.7 6.71+4.32 5.0 . .
No 161 239,3; 5.15:3.75 3.0 U=15655.0° <0.001
Frequency of sweating
Not been repeated 292 (71.2) 5.96+4.10 4.0
Once a week 59 (14.4 5.76+4.02 4.0
Twice a week 45 El 1 .0; 6.42+4.09 5.0 H=7.720 0.052
3 times a week or more 14 (3.4) 9.29+5.58 11.0
Frequency of hot flashes
Not been repeated 191 (46.6) 4.48+3.39 3.0
Once a week 136 (33.2 5.90+3.93 4.0 . .
Twice a week 37 59.0) ) 10.27+2.78 11.0 H=83.673 <0.001
3 times a week or more 46 (11.2) 10.02+3.97 11.0

H: for Kruskal-Wallis test, pairwise comparison between each 2 groups was carried out using post hoc test (Dunn’s for multiple
comparisons test), U: Mann-Whitney test, ‘statistically significant at p<0.05, SD: standard deviation, sig.: significance,
BMI: body mass index
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participants (50-52 years) in the early years of the
postmenopausal period than other groups (p<0.001),
women who had menopause duration of 5-10 years had
poor sleep quality than other groups (p<0.001). The
obese participants (37.1%), had poor sleep quality than
normal and overweight (p<0.001; Table 1). The mean
night sleeping time was 6.20+1.40, indicating short
sleep duration, and the total mean scores of PSQI was
6.10+4.17. In categorizing good versus poor sleepers,
268 (65.4%) participants reported good sleep quality
and had global scores of <5, whereas 142 (34.6%)
reported poor sleep quality (PSQI score of >5).

Table 2 shows the total MRS and the subscale score
according to poor and good sleep quality. Somatic
(»<0.001), urogenital symptoms (p<0.001), and total
mean MRS score (p<0.001) were associated with poor
sleep quality. Several somatic symptoms including
hot flashes and sweating, sleep problems, and joint
and muscular discomfort, and urogenital symptoms
including bladder problems, vaginal dryness, and sexual
problems were significantly related to poor quality of
sleep. Psychological symptoms were not associated with
poor sleep quality (p=0.095).

Pearson correlation coefficient revealed significant
weak correlations with the total PSQI score, including
the total MRS score (r=0.210), the somatic symptoms
(r=0.228), and a very weak correlation with urogenital
symptoms (r=0.177), suggesting the worse menopausal
symptoms, the poor sleep quality (p<0.001; Table 3).

Discussion. The study results showed that most
participants (65.4%) had good sleep quality, which may
be related to the good living condition, high economic
status, and high quality of medical services in Saudi
Arabia. However, approximately one-third (34.6%) had
poor sleep quality that necessitated medical attention.
This finding was consistent with Kim et al** who
reported that 30.2% of South Korean postmenopausal
women had poor sleep quality. A Canadian longitudinal
study by Zolfaghari et al® showed that 32.4% of
women expressed poor sleep satisfaction, and Creasy et
al*® revealed that 35% of postmenopausal women had
short sleep duration of <6 hours per night in the United
States. While Valencia et al”® found that nearly half
(46.7%) of Argentinian women had poor sleep quality.
Middle-aged Chinese women had experienced sleep
disturbances with a total PSQI score of 8.58+4.37.%" In
an Iranian study, 56.3% of postmenopausal women were
identified as poor sleepers.?® A naturally postmenopausal
women among Shanghai residents, China, had
poor sleep quality by 12.5%.” The variations in the
results could be attributed to biological, psychosocial,
socioeconomic, cultural, and racial/ethnic factors.
Moreover, women are more likely to have disturbances
of sleep due to estrogen declining during menopause,
making them more sensitive to negative emotional
information.”® Poor sleep quality may increase the
risk of cardiovascular diseases, hypertension, obesity,
diabetes mellitus, increase healthcare usage, depression,
distress, and low quality of life."

Table 2 - Total menopausal rating scale and subscale scores with sleep quality in study participants (N=410).

Menopausal symptoms Sleep quality 6] P-value
Poor >5 (n=142) Good <5 (n=268)
Mean+SD Median Mean+SD Median

Somatic symptoms 4.77+2.87 5.0 3.44+2.56 3.0 13264.0° <0.001"
Hot flashes, sweating 1.58+1.17 2.0 1.01+1.06 1.0 13666.5' <0.001"
Heart discomfort 0.66+0.86 0.0 0.56£0.79 0.0 17942.0 0.279
Sleep problems 1.19+1.0 1.0 0.87+0.89 1.0 15666.0° 0.002"
Joint and muscular discomfort 1.34+1.12 1.0 1.0+1.07 1.0 15671.5° 0.002"

Psychological symptoms 4.0£3.48 4.0 3.40£3.45 3.0 17108.0 0.084
Depressive mood 0.90+1.01 1.0 0.77+1.01 0.0 17509.0 0.148
Irritability 1.23+1.14 1.0 1.03+1.12 1.0 17190.0 0.087
Anxiety 0.63+1.0 0.0 0.67+0.93 0.0 18156.5 0.383
Physical and mental exhaustion 1.22+1.10 0.0 0.94£1.07 0.0 16190.0° 0.009°

Urogenital score 4.88+2.37 5.0 3.93+2.64 4.0 14943.5° <0.001"
Bladder problems 1.87+0.89 2.0 1.60+1.04 1.0 15921.0° 0.004"
Vaginal dryness 1.53+1.0 2.0 1.29+1.23 1.0 16649.5° 0.031"
Sexual problems 1.49+1.14 1.0 1.04£1.14 1.0 14756.0° <0.001"

Total 13.75+6.77 13.0 10.71+6.52 9.0 13379.5° <0.001

“Statistically significant at p<0.05, U: Mann-Whitney test, SD: standard deviation
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Table 3 - Pearson correlation coefficient between subscales of menopause
rating scale and sleep quality.

Menopausal symptoms Total sleep

r P-value
Somatic symptoms 0.228' <0.001"
Psychological symptoms 0.082 0.098
Urogenital symptoms 0.177° <0.001"
MRS total scale 0.210° <0.001"

“Statistically significant at p<0.05, r: Pearson coefficient,
MRS: menopause rating scale

This study results were in the same alignment with
previous studies indicating a significant association
between poor sleep quality and sociodemographic
variables (p<0.001). Creasy et al*® and Bliimel et al*
stated that an inactive lifestyle had been linked with
insomnia in postmenopausal women. Wu et al*’ showed
that chronic disease was linked with sleep disturbance
in the middle-aged and elderly. Zhang et al” found
that the symptoms of menopause were more prominent
during early years of postmenopause.

The study findings revealed a statistically
significant association between somatic and urogenital
symptoms with poor sleep quality (»<0.001). Previous
studies have supported these findings which draw
a correlation between menopausal symptoms and
sleep disturbances.!"'#24332 It has been proposed that
menopause may have no negative impact on sleep
quality and there were other causes for poor sleep quality
among postmenopausal such as vasomotor symptoms,
estrogen reduction, and the process of aging.>* Women
with a low level of education or who were uneducated
were more susceptible to experiencing poor quality of
sleep. Therefore, the present study suggests that a higher
educational level positively influences sleep quality.
Educated women are less complaining and are more
worried on their physical well-being. They intend to
seek answers to their health problems, whether through
serious research or with the assistance of specialists,
and they more often have easier access to healthcare
strategies. This finding was consistent with Kim et al*
who reported that with increased education level in
middle-aged women, the sleep difficulties decreased.
Furthermore, there was a link between poor sleep quality
and BMI as 40.2% of all participants were overweight,
and 49.3% with poor sleep quality were obese with a
mean BMI of 30.415.87 kg/m’. In postmenopausal
women, sleep disturbances are caused by higher BMI
and abdominal obesity while increasing obstructive
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sleep apnea.>**3? Conversely, Zagalaz et al'? disagreed
with the link between high BMI and poor sleep quality.

Study limitations. The use of a convenience sample
and the inability to conclude cause and effect due to
the nature of the cross-sectional research design. In
addition, we could not rule out the possibility of
other intervening effects of the aging influencing the
quality of sleep. Furthermore, the study focused on
women from a specific geographic location, it cannot
be generalized to the whole Saudi middle-aged women
since they do not share the same characteristics as
the sample population. Self-reported questionnaires
were also used to assess sleep quality and menopausal
symptoms, implying the requirement for an objective
approach like polysomnography.

In light of this, there is a need to develop effective
management strategies to reduce menopausal symptoms
and other related factors that may improve sleep quality.
There should be more awareness on the importance
of education and having a healthy lifestyle. Further
interventional studies need to be carried out to establish
effective measures to improve sleep quality. The effect
of obesity and physical exercise on sleep quality and
menopausal symptoms among Saudi women must
be examined. A longitudinal study is crucial to assess
menopausal symptoms effect on sleep quality among
Saudi women, and large-scale national clinical studies
are recommended in the future.

In conclusion, more than one-third of Saudi
postmenopausal women had poor sleep quality, which
needs medical attention. Poor sleep quality seems to
be related to somatic and urogenital symptoms. In
addition, factors such as uneducated or lower-educated
women, obesity, and no physical exercise influence sleep
quality among Saudi postmenopausal women.

Acknowledgment. The authors gratefully acknowledge the
Deputyship for Research & Innovation, Ministry of Education, Kingdom
of Saudi Arabia for funding this study (Grant No.: 1384754968.)
We thank all study participants. Lastly we like to thank American
Manuscript Editors (www.americanmanuscripteditors.com) for English
language editing.

References

1. Malik E, Sheoran P, Siddiqui A. Health-promoting behaviors
and menopausal symptoms: an interventional study in rural
India. J Midlife Health 2018; 9: 200-206.

2. Kamal NN, Seedhom AE. Quality of life among postmenopausal
women in rural Minia, Egypt. East Mediterr Health ] 2017; 23:
527-533.

3. Naufel ME Frange C, Andersen ML, Girdo MJBC, Tufik S,
Beraldi Ribeiro E, et al. Association between obesity and sleep
disorders in postmenopausal women. Menopause 2018; 25:

139-144.


https://pubmed.ncbi.nlm.nih.gov/30692816/
https://pubmed.ncbi.nlm.nih.gov/30692816/
https://pubmed.ncbi.nlm.nih.gov/30692816/
https://pubmed.ncbi.nlm.nih.gov/29105043/
https://pubmed.ncbi.nlm.nih.gov/29105043/
https://pubmed.ncbi.nlm.nih.gov/29105043/
https://pubmed.ncbi.nlm.nih.gov/28926516/
https://pubmed.ncbi.nlm.nih.gov/28926516/
https://pubmed.ncbi.nlm.nih.gov/28926516/
https://pubmed.ncbi.nlm.nih.gov/28926516/

Sleep quality in postmenopausal women ... Abdelaziz et al

4. Johnson A, Roberts L, Elkins G. Complementary and

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

alternative medicine for menopause. J Evid Based Integr Med
2019; 24: 2515690X19829380.

. Dunneram Y, Greenwood DC, Cade JE. Diet, menopause and

the risk of ovarian, endometrial and breast cancer. Proc Nutr

Soc 2019; 78: 438-448.

. El Hajj A, Wardy N, Haidar S, Bourgi D, Haddad ME,

Chammas DE, et al. Menopausal symptoms, physical activity
level and quality of life of women living in the Mediterranean
region. PLoS One 20205 15: €0230515.

Jaber RM, Khalifeh SE Bunni E Diriye MA. Patterns and
severity of menopausal symptoms among Jordanian women. J

Women Aging 2017; 29: 428-436.

. Nural N, Giiner SG, Gen¢osman H, Dagli H, Kol M, Tezel

M, et al. Women’s health promotion behavior as related to
osteoporosis in the period of menopause. Int ] Health Sci 2017;
2 : 46-55.

. Al-Tannir M, Kobrosly SY, Al-Badr AH, Salloum NA, Altannir

YM. Characterizing sleeping habits and disturbances among
Saudi adults. Saudi Med J 2016; 37: 1372-1380.

Baker FC, Lampio L, Saaresranta T, Polo-Kantola P Sleep and
sleep disorders in the menopausal transition. Sleep Med Clin
2018; 13: 443-456.

El Khoudary SR, Aggarwal B, Beckie TM, Hodis HN, Johnson
AE, Langer RD, et al. Menopause transition and cardiovascular
disease risk: implications for timing of early prevention: a
scientific statement from the American Heart Association.
Circulation 2020; 142: ¢506-¢532.

Zagalaz-Anula N, Hita-Contreras F, Martinez-Amat A,
Cruz-Diaz D, Aibar-Almazin A, Barranco-Zafra R], et al. The
associations between menopausal symptoms and sleep quality
in Spanish postmenopausal women. Climacteric 2019; 22:
511-517.

Valiensi SM, Belardo MA, Pilnik S, Izbizky G, Starvaggi
AP, Castelo Branco C. Sleep quality and related factors in
postmenopausal women. Maruritas 20195 123: 73-77.
Mohamed AO, Makhouf HA, Ali SB, Mahfouz OT. Patterns of
sleep disorders in women. Egypt J Bronchol 2019; 13: 767-773.
Otte JL, Carpenter JS, Roberts L, Elkins GR. Self-hypnosis for
sleep disturbances in menopausal women. J Womens Health
(Larchmt) 2020; 29: 461-463.

American Diabetes Association. 2. Classification and diagnosis
of diabetes: standards of medical care in diabetes-2020. Diabetes
Care 2020; 43: S14-S31.

Lucassen EA, de Mutsert R, le Cessie S, Appelman-Dijkstra
NM, Rosendaal FR, van Heemst D, et al. Poor sleep quality and
later sleep timing are risk factors for osteopenia and sarcopenia
in middle-aged men and women: the NEO study. PLoS One
2017; 12: e0176685.

Raosoft. Sample size calculator. [Updated 2004; 2020 Nov 6].
Available from: http://www.raosoft.com/samplesize.html
World Health Organization. Body mass index - BMI. [Updated
2020; 2021 Jan 1]. Available from: hteps://www.curo.who.
int/en/health-topics/disease-prevention/nutrition/a-healthy-
lifestyle/body-mass-index-bmi

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Schneider HP, Heinemann LA, Rosemeier HP, Potthoff P, Behre
HM. The menopause rating scale (MRS): reliability of scores of
menopausal complaints. Climacteric 2000; 3: 59-64.

Sweed HS, Elawam AE, Nabeel AM, Mortagy K.
Postmenopausal symptoms among Egyptian geripausal women.
East Mediterr Health ] 2012; 18: 213-220.

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer
DJ. The Pittsburgh sleep quality index: a new instrument for
psychiatric practice and research. Psychiatry Res 1989; 28:
193-213.

Suleiman KH, Yates BC, Berger AM, Pozehl B, Meza ].
Translating the Pittsburgh sleep quality index into Arabic. Wesz
J Nurs Res 20105 32: 250-268.

Kim MJ, Yim G, Park HY. Vasomotor and physical menopausal
symptoms are associated with sleep quality. PLoS One 2018;
13: €0192934.

Zolfaghari S, Yao C, Thompson C, Gosselin N, Desautels
A, Dang-Vu TT, et al. Effects of menopause on sleep quality
and sleep disorders: Canadian longitudinal study on aging.
Menopause 2020; 27: 295-304.

Creasy SA, Crane TE, Garcia DO, Thomson CA, Kohler LN,
Wertheim BC, et al. Higher amounts of sedentary time are
associated with short sleep duration and poor sleep quality in
postmenopausal women. Sleep 2019; 42: z52093.

Chair SY, Wang Q, Cheng HY, Lo SW, Li XM, Wong EM, et
al. Relationship between sleep quality and cardiovascular disease
risk in Chinese post-menopausal women. BMC Womens Health
2017; 17:79.

Moudi A, Dashtgard A, Salehiniya H, Sadat Katebi M, Reza
Razmara M, Reza Jani M. The relationship between health-
promoting lifestyle and sleep quality in postmenopausal
women. Biomedicine (Taipei) 2018; 8: 11.

Wu W, Jiang Y, Wang N, Zhu M, Liu X, Jiang E et al. Sleep
quality of Shanghai residents: population-based cross-sectional
study. Qual Life Res 2020; 29: 1055-1064.

Niu J, Han H, Wang Y, Wang L, Gao X, Liao S. Sleep quality
and cognitive decline in a community of older adults in Daqing
City, China. Sleep Med 20165 17: 69-74.

English M, Stoykova B, Slota C, Doward L, Siddiqui E,
Crawford R, et al. Qualitative study: burden of menopause-
associated vasomotor symptoms (VMS) and validation of
PROMIS sleep disturbance and sleep-related impairment
measures for assessment of VMS impact on sleep. J Patient Rep
Outcomes 20215 5: 37.

Bliimel JE, Fica J, Chedraui P, Mezones-Holguin E, Zuniga
MC, Witis S, et al. Sedentary lifestyle in middle-aged women
is associated with severe menopausal symptoms and obesity.
Menopause 2016; 23: 488-493.

Zhang JP, Wang YQ, Yan MQ, Li ZA, Du XP, Wu XQ.
Menopausal symptoms and sleep quality during menopausal
transition and postmenopause. Chin Med ] (Engl) 2016; 129:
771-777.

Tao ME Sun DM, Shao HEF, Li CB, Teng YC. Poor sleep in
middle-aged women is not associated with menopause per se.

Braz ] Med Biol Res 2016; 49: €4718.

hetps://smj.org.sa  Saudi Med J 2022; Vol. 43 (4) 407


https://pubmed.ncbi.nlm.nih.gov/30868921/
https://pubmed.ncbi.nlm.nih.gov/30868921/
https://pubmed.ncbi.nlm.nih.gov/30868921/
https://pubmed.ncbi.nlm.nih.gov/30706844/
https://pubmed.ncbi.nlm.nih.gov/30706844/
https://pubmed.ncbi.nlm.nih.gov/30706844/
https://pubmed.ncbi.nlm.nih.gov/32208445/
https://pubmed.ncbi.nlm.nih.gov/32208445/
https://pubmed.ncbi.nlm.nih.gov/32208445/
https://pubmed.ncbi.nlm.nih.gov/32208445/
https://pubmed.ncbi.nlm.nih.gov/27629589/
https://pubmed.ncbi.nlm.nih.gov/27629589/
https://pubmed.ncbi.nlm.nih.gov/27629589/
https://www.gkpublication.in/IJSHR_Vol.2_Issue.2_April2017/IJSHR007.pdf
https://www.gkpublication.in/IJSHR_Vol.2_Issue.2_April2017/IJSHR007.pdf
https://www.gkpublication.in/IJSHR_Vol.2_Issue.2_April2017/IJSHR007.pdf
https://www.gkpublication.in/IJSHR_Vol.2_Issue.2_April2017/IJSHR007.pdf
https://pubmed.ncbi.nlm.nih.gov/27874154/
https://pubmed.ncbi.nlm.nih.gov/27874154/
https://pubmed.ncbi.nlm.nih.gov/27874154/
https://pubmed.ncbi.nlm.nih.gov/30098758/
https://pubmed.ncbi.nlm.nih.gov/30098758/
https://pubmed.ncbi.nlm.nih.gov/30098758/
https://pubmed.ncbi.nlm.nih.gov/33251828/
https://pubmed.ncbi.nlm.nih.gov/33251828/
https://pubmed.ncbi.nlm.nih.gov/33251828/
https://pubmed.ncbi.nlm.nih.gov/33251828/
https://pubmed.ncbi.nlm.nih.gov/33251828/
https://pubmed.ncbi.nlm.nih.gov/31079508/
https://pubmed.ncbi.nlm.nih.gov/31079508/
https://pubmed.ncbi.nlm.nih.gov/31079508/
https://pubmed.ncbi.nlm.nih.gov/31079508/
https://pubmed.ncbi.nlm.nih.gov/31079508/
https://pubmed.ncbi.nlm.nih.gov/31027681/
https://pubmed.ncbi.nlm.nih.gov/31027681/
https://pubmed.ncbi.nlm.nih.gov/31027681/
https://ejb.springeropen.com/articles/10.4103/ejb.ejb_41_19
https://ejb.springeropen.com/articles/10.4103/ejb.ejb_41_19
https://pubmed.ncbi.nlm.nih.gov/32186967/
https://pubmed.ncbi.nlm.nih.gov/32186967/
https://pubmed.ncbi.nlm.nih.gov/32186967/
https://pubmed.ncbi.nlm.nih.gov/31862745/
https://pubmed.ncbi.nlm.nih.gov/31862745/
https://pubmed.ncbi.nlm.nih.gov/31862745/
https://pubmed.ncbi.nlm.nih.gov/28459884/
https://pubmed.ncbi.nlm.nih.gov/28459884/
https://pubmed.ncbi.nlm.nih.gov/28459884/
https://pubmed.ncbi.nlm.nih.gov/28459884/
https://pubmed.ncbi.nlm.nih.gov/28459884/
http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://pubmed.ncbi.nlm.nih.gov/11910611/
https://pubmed.ncbi.nlm.nih.gov/11910611/
https://pubmed.ncbi.nlm.nih.gov/11910611/
https://pubmed.ncbi.nlm.nih.gov/22574473/
https://pubmed.ncbi.nlm.nih.gov/22574473/
https://pubmed.ncbi.nlm.nih.gov/22574473/
https://pubmed.ncbi.nlm.nih.gov/2748771/
https://pubmed.ncbi.nlm.nih.gov/2748771/
https://pubmed.ncbi.nlm.nih.gov/2748771/
https://pubmed.ncbi.nlm.nih.gov/2748771/
https://pubmed.ncbi.nlm.nih.gov/19915205/
https://pubmed.ncbi.nlm.nih.gov/19915205/
https://pubmed.ncbi.nlm.nih.gov/19915205/
https://pubmed.ncbi.nlm.nih.gov/29462162/
https://pubmed.ncbi.nlm.nih.gov/29462162/
https://pubmed.ncbi.nlm.nih.gov/29462162/
https://pubmed.ncbi.nlm.nih.gov/31851117/
https://pubmed.ncbi.nlm.nih.gov/31851117/
https://pubmed.ncbi.nlm.nih.gov/31851117/
https://pubmed.ncbi.nlm.nih.gov/31851117/
https://pubmed.ncbi.nlm.nih.gov/30994175/
https://pubmed.ncbi.nlm.nih.gov/30994175/
https://pubmed.ncbi.nlm.nih.gov/30994175/
https://pubmed.ncbi.nlm.nih.gov/30994175/
https://pubmed.ncbi.nlm.nih.gov/28893224/
https://pubmed.ncbi.nlm.nih.gov/28893224/
https://pubmed.ncbi.nlm.nih.gov/28893224/
https://pubmed.ncbi.nlm.nih.gov/28893224/
https://pubmed.ncbi.nlm.nih.gov/29806589/
https://pubmed.ncbi.nlm.nih.gov/29806589/
https://pubmed.ncbi.nlm.nih.gov/29806589/
https://pubmed.ncbi.nlm.nih.gov/29806589/
https://pubmed.ncbi.nlm.nih.gov/31782018/
https://pubmed.ncbi.nlm.nih.gov/31782018/
https://pubmed.ncbi.nlm.nih.gov/31782018/
https://pubmed.ncbi.nlm.nih.gov/26847977/
https://pubmed.ncbi.nlm.nih.gov/26847977/
https://pubmed.ncbi.nlm.nih.gov/26847977/
https://pubmed.ncbi.nlm.nih.gov/33900486/
https://pubmed.ncbi.nlm.nih.gov/33900486/
https://pubmed.ncbi.nlm.nih.gov/33900486/
https://pubmed.ncbi.nlm.nih.gov/33900486/
https://pubmed.ncbi.nlm.nih.gov/33900486/
https://pubmed.ncbi.nlm.nih.gov/33900486/
https://pubmed.ncbi.nlm.nih.gov/26818013/
https://pubmed.ncbi.nlm.nih.gov/26818013/
https://pubmed.ncbi.nlm.nih.gov/26818013/
https://pubmed.ncbi.nlm.nih.gov/26818013/
https://pubmed.ncbi.nlm.nih.gov/26996470/
https://pubmed.ncbi.nlm.nih.gov/26996470/
https://pubmed.ncbi.nlm.nih.gov/26996470/
https://pubmed.ncbi.nlm.nih.gov/26996470/
https://pubmed.ncbi.nlm.nih.gov/26577848/
https://pubmed.ncbi.nlm.nih.gov/26577848/
https://pubmed.ncbi.nlm.nih.gov/26577848/

	Title
	Authors
	Affiliation
	ABSTRACT
	Introduction
	Methods
	Acknowledgment

