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Abstract

Background: Disturbed sleep and menstrual symptoms are prevalent health conditions with limited successful
treatments. This study aimed to detect the association between sleep problems and menstrual symptoms among
young women in Upper Egypt. In this cross-sectional study, 4122 young women aged 12 to 25 years and residing
in Beni-Suef City were recruited using a multi-stage random method. The participants were interviewed for their
premenstrual disorders, dysmenorrhea, average daily hours of sleep, and insomnia during the previous 6 months.

Results: Young women who reported sleep < 8 and < 7 h/day had more premenstrual spasm than those who
slept ≥ 8 h/day: OR 1.3, 95% CI 1.1–1.5 and OR 1.3, 95% CI 1.1–1.6, respectively. Hours of sleep were not associated
with other menstrual symptoms. Compared with those without insomnia, young women with insomnia were more
likely to report premenstrual spasm (OR 2.3, 95% CI 18–2.8), nervousness (OR 2.3, 95% CI 1.9–2.8), fatigue (OR 2.9,
95% CI 2.4–3.6), headache (OR 2.6, 95% CI 2.2–3.2), breast pain (OR 1.9, 95% CI 1.5–2.3), weight gain (OR 2.6, 95% CI
2.0–3.3), GIT disturbance (OR 2.8, 95% CI 2.2–3.6), and dysmenorrhea (OR 2.6, 95% CI 1.6–4.3).

Conclusion: Insomnia has been shown to be significantly associated with premenstrual symptoms and
dysmenorrhea, but no substantial relationship has been indicated between hours of sleep and most menstrual
symptoms.
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Background
Abnormal menstrual symptoms are common complaints
among young women. Significant physical, psychological,
social, educational, and occupational drawbacks were
identified among women with premenstrual syndrome
and dysmenorrhea [1, 2]. The additional healthcare pay-
ments and sick leaves related to menstrual symptoms
add extra burden on the health care system [3].
At the same time, sleep disturbance has many health,

behavioral, occupational, and academic consequences in
otherwise healthy individuals as well as those with
underlying medical conditions [4]. In comparison with
men, women report more sleep disorders and pose a
greater risk of insomnia [5–7].
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A few numbers of studies investigated the relationship
between sleep disorders and menstrual symptoms. One
study showed that women with significant emotional pre-
menstrual symptoms were sleepier during the late luteal
phase than those with minimal symptoms [8]. Another
study suggested an abnormal homeostatic regulation of
the sleep-wake cycle attributed to altered melatonin secre-
tion among women with premenstrual disorders [9].
Gupta et al. concluded that women with possible premen-
strual disorders had poorer sleep than those without pre-
menstrual disorders [10]. On the other hand, a study
investigating sleep patterns in women with menstrual pain
showed that menstrual pain and pain killers did not sig-
nificantly affect sleep patterns [11].
However, the previous studies focused on detecting the

psychomotor sleep performance and reproductive hormonal
changes rather than the subjective sleep and menstrual
symptoms and reached even inconclusive findings. We,
therefore, conducted this study to investigate the association
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between each of sleep duration and insomnia with men-
strual symptoms among young women in Upper Egypt.

Methods
Study design and settings
This cross-sectional analytical study was conducted on
young women (12–25 years) residing in Beni-Suef City
in Upper Egypt during the period between August 2016
and April 2017. Beni-Suef City is an urban metropolitan
occupied surrounded by rural villages.

Sample size calculation
The sample size was calculated using the Epi-Info version
7 StatCalc, which is available from the Centers for Disease
Control (CDC) and the World Health Organization
(WHO). After reviewing previously published reports, we
chose the following: a confidence level of 95% and a mar-
gin of error of 5%. In order to overcome the expected low
response rate, we more than tripled the least required
sample size.

Sampling methods
In this study, a multi-stage random technique was
adopted. First, we classified the urban metropolitan to 3
socio-economic strata: low, middle, and high. Then, out
of each stratum, we selected 2 quarters by card with-
drawal, and out of each quarter, almost 100 households
were chosen using a random start. Later, we stratified
the rural villages geographically to North, West, and
South villages, and 2 villages were selected by card with-
drawal from each direction. The 6 selected villages were
further clustered roughly to 3 areas, and their residents
were asked to participate in the study. Eventually, a total
of 6000 young women (3600 from urban areas and 2400
from rural areas) were invited to participate after the
householders were briefed on the purpose and steps of
the study.

Research ethics
Young women who showed their readiness to participate
were asked to sign their informed consents while the
guardians of young women < 18 years were asked to sign
on behalf of their daughters. In addition to the accept-
ance of their guardians, young women < 18 years were
required to give their verbal assent before participation.
The study protocol was approved by the Research Ethics
Committee of Beni-Suef University.

Data collection
We interviewed all young women who experienced a men-
strual period at least for 1 year using an Arabic question-
naire comprised of four sections. The first section included
socio-demographic questions: age, education or work, mari-
tal status, residence, parental education, physical activity,
exposure to passive smoking, and preference for salty-fatty
food. The second section included gynecological history
questions: circumcision, the age of menarche, menstrual
flow days, and menstrual cycle duration. The third section
included questions about premenstrual symptoms and dys-
menorrhea during the previous 6months. The premen-
strual symptoms were defined as physical and emotional
symptoms experienced within 7 to 10 days before menstru-
ation. These symptoms included spasm, fatigue, headache,
irritation or nervousness, breast pain, GIT disturbance, and
weight gain. Dysmenorrhea was defined as a painful cramp-
ing sensation in the groin during flow days. The fourth
section assessed the average hours of sleep per day in
addition to insomnia during the previous 6months. Insom-
nia was defined as a difficulty to initiate or maintain sleep.
A scale of never, rarely, sometimes, and always was used to
assess the presence of insomnia.

Statistical analyses
We used the software Statistical Package for Social Science
(SPSS Inc. Released 2009, PASW Statistics for Windows,
version 18.0: SPSS Inc., Chicago, IL, USA) for statistical
analysis. Binary logistic regression analyses were conducted
to determine whether sleeping < 8 or < 7 or < 6 h/day in
reference to sleeping ≥ 8 h and insomnia versus never to
rarely insomnia could be associated with different premen-
strual symptoms and dysmenorrhea. Only those who re-
ported insomnia by the choices sometimes or always were
considered having insomnia. The following covariates
were included in the regression models: gynecological
age (chronological age-age of menarche), residence,
educational and occupational status, marriage, parental
education, passive smoking, diet, and circumcision. The
manuscript was reported according to the STROBE
checklist (Additional file 1).

Results
With 4122 participating young women, the response rate
was 68.7%. Being not interested in participation and fear
of sharing personal experiences were the main reasons
for the relatively low response rate. Of the participants,
27.4% were school students, 46.3% university students,
and 15.4% employees. Their mean age was 20.0 ± 3.3
years, menarche age 13.1 ± 1.4 years, gynecological age
6.9 ± 3.5 years, menstrual cycle duration 28.2 ± 6.8 days,
menstrual flow days 5.2 ± 1.4, and 58.7% were circum-
cised. Only 19.4% reported physical activity while 46.1%
reported passive smoking. Participants reported an aver-
age sleep duration of 8.3 ± 1.7 h/day and 11.6% had in-
somnia during the previous 6 months (Table 1).
Compared with young women who reported sleeping

≥ 8 h/day, sleeping < 8 h/day and < 7 h/days is associated
with premenstrual spasm (OR 1.3, 95% CI 1.1–1.5 and
OR 1.3, 95% CI 1.1–1.6, respectively), while sleeping < 6



Table 1 Socio-demographic, lifestyle, and gynecological
characteristics of the participating young women

Characteristics N = 4122 (%)

Age; mean ± Sd (range) years 20.0 ± 3.3 (12–25)

Residence Urban 1846 (44.8)

Rural 2276 (55.2)

Occupational status School student 1130 (27.4)

University student 1908 (46.3)

Employee 634 (15.4)

None 450 (10.9)

Married 405 (9.8)

Father’s education Illiterate 646 (15.7)

Literate 3476 (84.3)

Mother’s education Illiterate 1049 (25.4)

Literate 3073 (74.5)

Passive smoking 1901 (46.1)

Preference for salty-fatty diets 2786 (67.6)

Physical activity 799 (19.4)

Circumcision 2420 (58.7)

Sleeping hours/day; mean ± Sd (range) 8.3 ± 1.7 (4–16)

Insomnia 477 (11.6)

Menarche age; mean ± Sd (range) years 13.1 ± 1.4 (9–18)

Gynecological age; mean ± Sd (range) years 6.9 ± 3.5 (0–16)

Menstrual cycle duration; mean ± Sd (range) days 28.2 ± 6.8 (14–90)

Menstrual flow duration; mean ± Sd (range) days 5.2 ± 1.4 (1–15)

Table 2 Multivariable-adjusted odds ratios and confidence intervals
sleep duration

Symptoms ≥ 8 h (Ref) < 8 hours OR (95% CI)

Irregular cycle 695 (23.9) 353 (29.2) 1.1 (1.0–1.3)

Premenstrual

Spasm 1790 (61.4) 821 (67.9) 1.3 (1.1–1.5)

Nervousness 1135 (39.0) 469 (38.8) 1.0 (0.8–1.1)

Fatigue 1060 (36.4) 433 (35.8) 1.0 (0.9–1.2)

Headache 630 (21.6) 286 (23.7) 1.1 (0.9–1.3)

Breast pain 639 (21.9) 234 (19.4) 0.8 (0.7–1.0)

Weight gain 417 (14.3) 166 (13.7) 0.9 (0.7–1.1)

GIT symptoms 396 (13.6) 149 (12.3) 0.9 (0.7–1.1)

Menstrual

Menses > 4 days 2000 (68.7) 815 (67.4) 0.9 (0.8–1.0)

Dysmenorrhea 2677 (91.9) 1116 (92.3) 1.0 (0.8–1.3)

Adjusted for gynecological age, residence, educational and occupational status, ma
Reference: ≥ 8 h
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h/day is associated with premenstrual fatigue (OR 1.4,
95% CI 1.1–2.1). Sleeping hours were not related to other
premenstrual symptoms or dysmenorrhea (Table 2).
On the other hand, insomnia was associated with all

investigated premenstrual symptoms: spasm (OR 2.3,
95% CI 18–2.8), nervousness (OR 2.3, 95% CI 1.9–2.8),
fatigue (OR 2.9, 95% CI 2.4–3.6), headache (OR 2.6, 95%
CI 2.2–3.2), breast pain (OR 1.9, 95% CI 1.5–2.3), weight
gain (OR 2.6, 95% CI 2.0–3.3), and GIT disturbance (OR
2.8, 95% CI 2.2–3.6). Also, women with insomnia re-
ported more dysmenorrhea than women without insom-
nia (OR 2.6, 95% CI 1.6–4.3) (Table 3).

Discussion
This study indicated a significant association between in-
somnia and menstrual symptoms. Young women with
insomnia were more likely to report premenstrual symp-
toms and dysmenorrhea. Yet, no substantial relationship
was established between hours of sleep and different
menstrual symptoms.
In line with our findings, Mauri et al. compared the

sleeping disturbances between women with and without
premenstrual syndrome and concluded that those with
premenstrual syndrome had more awakenings, unpleas-
ant dreams, and morning tiredness [12]. Baker et al.
showed that dysmenorrhea significantly reduced subject-
ive sleep quality, sleep efficiency, and rapid eye move-
ment of young women compared with pain-free phases
of the menstrual cycles of the same women and com-
pared with controls [13]. Gupta and colleagues assessed
sleep during bedtime, sleep quality, sleep-onset latency,
sleep maintenance, and wake time and found that
women with severe premenstrual symptoms were more
likely to experience poor sleep than those without these
of the premenstrual and menstrual symptoms according to

< 7 h OR (95% CI) < 6 h OR (95% CI)

142 (27.2) 1.1 (0.9–1.3) 35 (26.7) 1.0 (0.7–1.5)

361 (69.2) 1.3 (1.1–1.6) 88 (67.2) 1.2 (0.8–1.7)

201 (38.5) 0.9 (0.7–1.1) 53 (40.5) 0.9 (0.6–1.3)

201 (38.5) 1.1 (0.9–1.4) 59 (45.0) 1.4 (1.1–2.1)

134 (25.7) 1.2 (1.0–1.5) 36 (27.5) 1.4 (0.9–2.0)

119 (22.8) 1.0 (0.8–1.2) 40 (30.5) 1.4 (0.9–2.1)

88 (16.9) 1.1 (0.9–1.4) 29 (22.1) 1.5 (0.9–2.3)

68 (13.0) 0.9 (0.7–1.2) 23 (17.6) 1.3 (0.8–2.1)

363 (69.5) 1.0 (0.8–1.2) 79 (60.3) 0.7 (0.4–1.0)

475 (91.0) 0.9 (0.6–1.2) 121 (92.4) 1.1 (0.5–2.0)

rriage, parental education, passive smoking, diet, and circumcision



Table 3 Multivariable-adjusted odds ratios and confidence
intervals of the premenstrual and menstrual symptoms
according to insomnia

Symptoms No insomnia (Ref) Insomnia OR (95% CI)

Irregular cycle 922 (25.3) 126 (26.4) 1.0 (0.8–1.3)

Premenstrual

Spasm 2238 (61.4) 373 (78.2) 2.3 (1.8–2.8)

Nervousness 1353 (37.1) 251 (52.6) 2.3 (1.9–2.8)

Fatigue 1215 (33.3) 278 (58.3) 2.9 (2.4–3.6)

Headache 728 (20.0) 188 (39.4) 2.6 (2.2–3.2)

Breast pain 727 (19.9) 146 (30.6) 1.9 (1.5–2.3)

Weight gain 462 (12.7) 121 (25.4) 2.6 (2.0–3.3)

GIT symptoms 423 (11.6) 122 (25.6) 2.8 (2.2–3.6)

Menstrual

Menses > 4 days 2484 (68.1) 331 (69.4) 1.1 (0.9–1.3)

Dysmenorrhea 3333 (91.4) 460 (96.4) 2.6 (1.6–4.3)

Adjusted for gynecological age, residence, educational and occupational
status, marriage, parental education, passive smoking, diet, and circumcision
No insomnia includes never and rarely; insomnia includes sometimes
and always
Reference: no insomnia
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symptoms [10]. However, Araujo et al. reported that the
presence of premenstrual disorders or even the usage of
medications to alleviate the subsequent spasmodic pains
did not affect sleep patterns as measured by polysomno-
gram [11].
Theoretically, insomnia may function as an ante-

cedent, concomitant, or consequence of severe men-
strual symptoms. While sleep deprivation can lead to
hormonal imbalances that disturb the menstrual cycle,
the pain and stress related to menstrual symptoms can
prevent good sleep [14, 15]. However, the cross-sectional
design of the current study cannot answer the question
of which came first sleep disturbance or menstrual
problems.
Biologically, the physical and emotional changes of the

menstrual cycle are controlled by several hormones such
as estrogen, progesterone, prolactin, and growth hormone.
These hormones do not only regulate the reproductive
functions but affect the circadian rhythm and sleep as
well. Therefore, the disturbance of these hormones can
lead to both poor sleep and menstrual irregularities [16].
Besides, physical inactivity, obesity, stress, and depressive
symptoms are considered significant risk factors for both
insomnia and menstrual disorders [17, 18].
Further, although detecting the prevalence of insomnia

is beyond the aim of this study, our results showed that
11.6% of the young women had insomnia during the
previous 6 months. In agreement with our findings, a
study conducted on 554 working women in Egypt esti-
mated the prevalence of insomnia with 12.5% [19]. The
prevalence of severe insomnia ranged between 4 and
22% in 5 northern European countries and was higher in
women than men [20]. Other studies showed relatively
higher prevalence rates of insomnia. Among 299 young
women in Switzerland, the prevalence of 2-to 3-week in-
somnia was 14.4% and 1-month insomnia was 31.1%
[21]. More than a third of women visiting a family prac-
tice in India and more than half of women veterans re-
ceiving health care in the USA had insomnia [22, 23].
However, the previous studies were conducted on popu-
lations with dissimilar socio-demographic and lifestyle
characteristics and used a wide variety of insomnia defi-
nitions, assessment tools, and durations.
Although this study assessed the association between

each of sleep duration and insomnia with menstrual
symptoms among a large cohort of young women, some
limitations should be considered. First, the assessment of
sleep duration and menstrual symptoms was based on
self-report during the previous 6 months which makes
the study vulnerable to misclassification bias and recall
bias. Second, we had no data on the nature of sleep apart
from insomnia. Third, the cross-sectional design of the
study cannot imply causality and cannot determine
whether this relationship was unidirectional or bidirec-
tional. Fourth, some psychological factors that could
modify the association between sleep duration and men-
strual symptoms such as anxiety and depression were
not controlled for in the regression models. Fifth, the
low response rate in addition to the high parental educa-
tion rate of the participants that disagrees with the low
education rate in Upper Egypt may indicate a sort of
participation bias. In this regard, the cultural perspective
of the participating young women should be considered.
In conservative communities, such as that of Upper
Egypt, emotional and psychiatric disturbances are con-
sidered taboos that people do not want to discuss. Fur-
ther, women in Upper Egypt, especially young ones, feel
reluctant before sharing their personal experiences with
others. This could explain the low response rate and jus-
tify why the majority of participants came from educated
families.

Conclusion
This study detected a significant relationship between
insomnia and each of premenstrual symptoms and
dysmenorrhea. No conclusive association was identi-
fied between sleeping hours and menstrual disorders.
Future cohort studies investigating large populations
are recommended.
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