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Abstract

Background: Premenstrual syndrome (PMS) and premenstrual dysphoric disorder (PMDD) represent a range of both
psychiatric and physical symptoms that impair quality of life and interfere with daily activities in females.

Aims: To assess the prevalence of PMS and PMDD in Egypt, Jordan and Syria, its demographic associations and the
potential link to sexual harassment (SH).

Methods: We used an Arabic version of the premenstrual symptoms screening tool (PSST) to assess the prevalence
of PMS and PMDD. Another two-part questionnaire was used to assess the harassment experience.

Results: 22,021 women agreed to fill the questionnaire; the majority (65%) aged 18-25 years old. PMS was more
prevalent in Egyptian women 77.7% followed by women from Jordan 72.9% then Syria 66.3%. PMDD prevalence fol-
lowed the same order (40%, 34.7% and 28.2%). Both conditions were significantly associated with obesity and work-
ing in medical careers (P=.001). 5733 women agreed to share their sexual harassment experience. Results showed

a significant association between the diversity and frequency of sexual harassment and the frequency of the pre-
menstrual conditions, PMS Frequency was 87.6%, 80.7% and 78% in participants who were harassed on daily basis Vs.
once weekly or monthly vs. few times in their lifetime (p=.04). A similar statistically significant difference was noticed
regarding having PMDD (66.4% vs. 47.6% vs. 42.5%).

Conclusion: The study showed high levels of both PMS and PMDD. The data provided by this study also sheds light
on a potential link between SH and developing Pre-menstrual disorders.
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Introduction

Premenstrual syndrome (PMS) is a group of psychiatric
and physical symptoms that occur during women’s repro-
ductive period mostly on a cyclic basis, with a world-
wide mean prevalence of 47.8% [1]. It starts within the
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social, and occupational life [3]. Also, Lower scores on
Work-related quality of life Scale were observed in PMS
patients [4].

Premenstrual dysphoric disorder (PMDD) is defined
as a constellation of mood, behavioral, and somatic
symptoms that is included in the diagnostic and statisti-
cal manual of mental disorders 5th edition (DSM-5) as
one of the depressive disorders, which require 4 crite-
ria for diagnosis [5]. It has some established comorbidi-
ties such as, anxiety disorders and major depression [6].
Women with PMS and PMDD may experience a variety
of different mental and physical symptoms such as mood
instability, anxiety, increased appetite, back pain, breast
tenderness and bloating [2]. It is a multifactorial condi-
tion, as some studies propose hormonal, genetic and
environmental factors, but the exact mechanism is not
clear [7].

Despite the serious burden that this disease has on
women’s lives, there is little data from the Arab countries
in the Middle East about its actual prevalence and associ-
ated factors, this is owing to the conservative nature of
these communities, and the taboo this disorder and other
menstrual disorders and sexual concepts represent in
people’s cultures which make it harder for women to dis-
cuss this gender-related conditions in public.

Sexual harassment is one of these big taboos that is
dramatically underreported although it is very prevalent
among adolescents in the middle east [8]. It is defined as
an unwelcome sexual advances in the form of verbal or
physical nature either implicitly or explicitly [9]. Recent
studies have linked sexual harassment with many psy-
chological disorders including depression, anxiety, and
posttraumatic stress disorder (PTSD) [10]. Certain physi-
ological changes occur with sexually harassed women
that can account for these diseases. In a study by Lemieux
et al,, they discovered that females diagnosed with PTSD
after sexual abuse have chronic elevation of neuroendo-
crine mediators such as norepinephrine and cortisol [11].
Also, Girdler et al. found a neuroendocrine dysfunction
and sympathetic hyperactivity in women who had PMDD
after prior exposure to sexual abuse [12]. This indicates
that women with history of sexual abuse have aggra-
vated response to mental stressors, and hence increase
PMS and PMDD. Many observational studies reported
an association between history of sexual harassment and
diagnosis of PMS or PMDD in different populations [13—
16]. However, data are lacking from the Arab counties
despite being notorious for having a relatively high rate
of sexual abuse.

In Egypt, the limited data on PMS prevalence are col-
lected from small groups of students or nurses, which
can’t be generalized to the population. For example, the
prevalence is estimated to be 51.5% among secondary
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school girls [17]. Prevalence is also reported in individual
governorates as (56.1%) [18] and (86.3%) [19]. Numbers
are not widely different in Jordan as it is reported to be
80.2% in one Jordanian college [20], and 92.3% among
college girls in Jordan as a whole [21]. There is no data
regarding prevalence from Syria. As observed, most of
these results from the individual studies are limited to
very specific group sample and are not representative of
the country’s burden of the disease.

So, in this study, we aim primarily to estimate the
prevalence of pre-menstrual disorders in Egypt, Jordan
and Syria, in addition to its association with different
demographic factors. As a secondary objective, we aim to
investigate the possible association between prior expo-
sure to major event such as sexual harassment and diag-
nosis of PMS and PMDD.

Methods

Study design, aim and hypothesis

This study was designed as an online, survey-based cross-
sectional study that aims to assess the prevalence and the
demographic pattern of pre-menstrual syndrome (PMS)
and pre-menstrual dysphoric disorder (PMDD) among
young females in three Arab countries. Also, this study
aims to explore the potential association with sexual
harassment.

Presentation of the hypothesis

In addition to the intended estimation of the prevalence
of pre-menstrual disorders in the study sample, this
study hypothesized the presence of a demographic pat-
tern in the frequency of pre-menstrual disorders with
some demographic groups expected to show higher fre-
quency than others. As a secondary objective, this study
also hypothesized that an association exists between pre-
menstrual disorders and sexual harassment based on pre-
vious observations in the literature as discussed earlier.
Relevant data was collected and appropriate statistical
tests were implied to test these hypotheses.

Setting

The study was conducted via an online questionnaire dis-
tributed on social media platforms (Facebook, Twitter,
and linked-in), targeting participants from Egypt, Jordan,
and Syria. The data collection was done from 1st Novem-
ber to 14th November 2020.

Participants

Inclusion criteria

Females aged 18-35 from Egypt, Jordan, and Syria
were invited to participate in the study by filling out the
questionnaire.



AbdelQadir et al. BMC Women's Health (2022) 22:536

Exclusion criteria

Responses from those aged below 18 or above 35, those from
outside the three included countries, and those diagnosed
with a mental health condition or a hormonal disorder or
those on hormonal birth control were excluded before the
analysis. Responses with missing data were also excluded.

Instruments used to measure the variables of the study
We used a three-part questionnaire to measure the vari-
ables in the study.

« First part aimed to assess the demographics of the
study participants and included questions about (age,
country, height, weight, marital status, academic
degree, job, number of work hours, and whether or
not they were previously diagnosed with a mental
health condition or a hormonal disorder). For those
who were ever married, questions about hormonal
birth control, number of pregnancies, and number of
births were added.

o Second part Aimed to assess the prevalence of PMS
and PMDD. We used the “Pre-menstrual symp-
toms screening tool (PSST)” [22]. The tool assesses
PMS and PMDD by asking about 14 different symp-
toms and five different life domains with which
these symptoms might interfere. The screening tool
was translated from English to Arabic by two inde-
pendent translators, then backward translation of
the Arabic version to English was done by a third
translator so that a final translated version could be
agreed upon. The translated version was piloted on
20 women from each country for clarity. Validity and
internal consistency of an Arabic culturally adapted
version of the screening tool was reported previ-
ously in the literature [24], internal consistency of the
questions in this current study was 0.86.

o Third part aimed to assess the harassment experience
in the participating women. First, the respondents
were directed to another page to explain and define
the meaning of sexual harassment. Then, the women
would be asked if they have had such experience that
matches the description and if they are willing to
share it with the investigators for scientific purposes.
The women who agreed to share their experience
would be directed to a questionnaire that consisted
of two parts:

1. The first part aimed to quantify the diversity of the
harassment experience. In this part, women were
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asked yes/no questions to assess if they experi-
enced 13 different acts of harassment (Chronbach’s
alpha=0.7) as follows:

« Two types of verbal harassment (direct sexual phrases
— Commentary on their body, look, clothes, or life-
style).

« Four types of non-verbal harassment (sexually sugges-
tive looks or gestures — exposure to printed photos
with sexual content- exposure to a direct indecent
appearance — being followed closely by someone)

o Three types of physical harassment (inappropriate
touches — an attempt of rape — complete rape).

o Four types of cyber-harassment (exposure to sexual
photos or videos without their consent — exposure
to online blackmail to do online sexual acts — expo-
sure to bullying using sexual misogynistic phrases
— receiving requests to perform sexual acts without
proper context and consent).

» They were also asked about the frequency of getting
harassed (once daily — once monthly, once weekly — a
few times in their lifetime).

The questions were reproduced from Fitzgerald et al.
[23]. They were revised for comprehensiveness, clar-
ity, and relevance (face validity) by the public health and
community medicine staff at the faculty of medicine of
Alexandria University.

2. The second part asked yes/No questions about the
setting of harassment (work/ school or college/ pub-
lic transport/ street or public place/home), the type
of harasser (A friend/ a colleague/ a teacher, boss
or power holder/ a family member/ a stranger), the
feelings associated with the situation (fear/ embar-
rassment/ anger or desire to revenge/ defeat/neutral
feeling), and the type of support given if any (Friends/
family/ counseling service/police or governmental
office). The public health and community medicine
staff at faculty of medicine at Alexandria University
revised the questions.

A full Arabic and English version of the questionnaire
can be found in Appendix.1

Sampling and sample size calculation

We used convenience sampling to acquire the partici-
pants’ responses via online survey distribution. An Inde-
pendent sample size was calculated for each age group in
each country separately using the equation # =z?P(1—P)/
d? [25]. Under a 95% CI 50% response distribution, and
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0.05 margin of error, a sample of 384 participants can
be considered a minimal sample representing big popu-
lations. However, due to the limitations of convenience
sampling and online surveying of the potential par-
ticipants, we included a design effect (DE) factor in the
equation. DE is the ratio of the variance of the estimate
observed with a certain type of sampling to the expected
variance of the estimate had the sample been collected
using simple random sampling (SRS).it was recom-
mended to be 2 to 4 by some Studies [26]. So we used
a design effect of 2 to 4 multiplied by the minimal sam-
ple size calculated by the previous equation as a correc-
tion factor to adjust the sample size. Finally, a minimum
sample of 768 to 1536 participants was considered for
sampling each age group (18-25, 25-30, 30-35) in each
country.

Ethical considerations

The ethical approval was obtained from the IRB com-
mittee in the Faculty of Medicine, Alexandria Uni-
versity, Egypt, on 15th October 2020, under serial
number 0304838. And all the methods were per-
formed according to the relevant guidelines and reg-
ulations. All the participants gave informed consent
that they agreed to complete the questionnaire for
research purposes.

Table 1 Demographic characters of the study sample (n=22,021)
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Statistical analysis

» Descriptive statistics (Frequency and percentages)
were used to describe the participants’ demographic
characteristics and the prevalence of both PMS and
PMDD after properly scoring the responses to the
screening tool.

+ The Chi-square test was used to compare the fre-
quency of PMS and PMDD according to the different
demographic characteristics of the participants.

+ For the Assessment of the association with harass-
ment, a score was developed to assess “the diversity
of the harassment experience” of the participants by
giving a score of 1 or 0 to each type of harassment
according to whether or not it was experienced by
the participant yielding a score range from 0 to 13
for each participant. The Shapiro-Wilk test tested
the normality of the score, and accordingly, the
Mann-Whitney test was used to compare the scores
between those who had PMS/PMDD and those who
did not. In addition, chi-square analysis was used to
compare the frequencies of PMS and PMDD con-
cerning the frequency of harassment, types of har-
assers reported, the setting of harassment, feelings
encountered, and who presented support.

Basic characteristics Egypt (n=10,264)

Jordan (n=4665)

Syria (n=7092) Total n (%)

Age

18-25 years 6531 2808
25-30 years 2189 1015
30-35 years 1544 842
BMI 279 227
Underweight 4935 2962
Normal 3301 1104
Over-weight 1749 372
Obese
Work

Employed 5069 1825
Unemployed 1219 1334
Student 3976 1506
Education level

Below College 871 894
College degree 7525 3380
above college degree 1868 391
Marital status

Single or separated 7396 3349
married 2713 1250
widow/divorced 156 66

4996 14,335 (65.1%)
1366 4570 (20.8%)
730 3116 (14.2%)
585 1091 (5%)
4926 12,823 (58.2%)
1271 5676 (25.8%)
310 2431 (11%)
2544 9438 (42.9%)
1197 3750 (17.0%)
3351 8833 (40.1%)
773 2538 (11.5%)
5725 16,630 (75.5%)
594 2853 (13%)
5652 16,397 (75.9%)
1339 5302 (24.1%)

101 323 (1.5%)
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Results

Demographic characters of the study sample

The total study sample was 22,021 female participants

from the three included countries. 46.6% of them were

from Egypt, 21.2% from Jordan and 32.2% from Syria.
Most of the study sample (65.1%) aged 18-25 years

old. 75.5% had a college degree and 75.9% were single

or separated. See Table 1 for full details.

Prevalence of Premenstrual syndrome (PMS)

and Premenstrual dysphoric disorder (PMDD)

among the study participants

Amongst the total 22,021 participants, a total number of
16,079 fulfilled the criteria for premenstrual syndrome
(73%), whereas 7727 fulfilled the PMDD criteria (35%).

Relationship between PMS and PMDD prevalence

and the participants’ demographic characters

The frequency of PMS was significantly higher among
obese and overweight participants than normal and
underweight participants (P=0.0001), also the preva-
lence of PMS was significantly higher among partici-
pants from Egypt (77.7%), followed by those from Jordan
(72.9%) then Syrians (66.3%). Table 2.

Participants with higher educational levels had sig-
nificantly higher PMS prevalence, and those who work
in the medical field had a higher prevalence than other
professions. Age, marital status, and number of hours
spent working did not significantly affect the frequency
of PMS. Table 2.

The Frequency of PMDD was also higher among those
with higher body weight (the overweight and obese) than
those who are normal or underweight. The prevalence
was significantly higher among Egyptians (40%), followed
by Jordanians (34.7%) then Syrians (28.2%). Table 3.

The Age, Education level, marital status and number
of hours of work did not significantly affect the PMDD
frequency, whereas those who worked in a medical job
showed a higher frequency of PMDD than other profes-
sions. Table 3.

Relationship between PMS, PMDD and harassment

among the study participants

A total number of 5733 participants reported that they
were harassed before and consented to fill the part of the
questionnaire assessing harassment. The prevalence of
PMS among this sample was 78.9% and the prevalence
of PMDD was 44.3%. The score reflecting the diversity
of the harassment experience was significantly higher
among those who fulfilled the criteria for PMS and
PMDD than those who did not. Table 4.
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Also, the frequency of having PMS was higher in those
who reported being harassed on daily basis (87.6%) than
those who were harassed once weekly or monthly (80.7%)
and those harassed few times in their lifetime (78%),
the differences were statistically significant (P=0.004).
A similar statistically significant difference was noticed
regarding having PMDD (66.4% VS 47.6% VS 42.5%).

Regarding the setting of harassment, being harassed at
School/college or public transportation was significantly
associated with a higher frequency of both PMS and
PMDD among the women who have been harassed, while
being harassed at home did not.

Regarding the type of harasser, being harassed by a
family member was significantly associated with higher
frequency of both PMS and PMDD. And being harassed
by a friend or a colleague was associated with higher fre-
quency of PMDD.

Regarding the feelings felt during harassment, report-
ing a feeling of fear, embarrassment, Anger/desire to
revenge, or defeat was significantly associated with
higher frequency of both PMS and PMDD. Reporting
feeling neutral did not reach such significant association.

Also, women who reported receiving support from
a professional counseling service showed significantly
higher levels of having PMS and PMDD, while those who
were supported by their families or the police did not.
See Additional file 1: Supplementary File 1 for full details.

Discussion

Our results indicate a very high prevalence of Premen-
strual disorder among women from the included Arab
countries, which is much higher than the general prev-
alence (77.7%, 72.95, 66.3% Vs 47.8%). This is the first
study to target a considerable sample with multiple age
groups. This study also sheds light on a potential asso-
ciation between sexual harassment and PMS. This asso-
ciation was first proposed in a study by Romito et al.[15].
However, it is immediately unclear how sexual harass-
ment might lead to pre-menstrual disorders.

Due to the difference in the methods of collecting data
and Criteria for diagnosing the condition, there is a wide
difference in the previously published data from the
included countries. Most of the Egyptian published data
were from adolescent or very young females at secondary
schools. The largest study reported a PMS prevalence of
65% [17]. A study on Jordanian university students and
workers reported PMS and PMDD prevalence of 80.2%
and 10.2 respectively [20].

The large prevalence we found in our study may carry
an overestimation of the actual prevalence. Studies
showed that different factors affect symptom reporting
rates among patients. Paying attention to the symptom
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Table 2 Association between the frequency of PMS among the participants and their demographics (Chi-square test)
Have PMS (n=16,079) PMS Free (n=5942) P value

Age 26
18-25 years 10,408 (72.6%) 3927 (27.4%)

25-30 years 3401 (74.4%) 1169 (25.6%)

30-35 years 2270 (72.8%) 846 (27.2%)

BMI .000*
Underweight 776 (71.1%) 315 (28.9%)

Normal 9271 (72.3%) 3552 (27.7%)

Over-weight 4195 (73.9%) 1481 (26.1%)

Obese 1837 (75.6%) 594 (24.4%)

Country .000*
Egypt 7977 (77.7%) 2287 (22.3%)

Jordan 3400 (72.9%) 1265 (27.1%)

Syria 4702 (66.3%) 2390 (33.7%)

Education level .002*
Below College 1814 (71.5%) 724 (28.5%)

College degree 12,118 (72.9%) 4512 (27.1%)

above college degree 2147 (75.3%) 706 (24.7%)

Marital status 46
Single or separated 12,187 (72.9%) 4532 (27.1%)

married 3892 (73.4%) 1410 (26.6%)

Job .000*
Medical Job 4502 (76.1%) 1415 (23.9%)

Office Job 1131 (71.9%) 442 (28.1%)

Service Job 1211 (70.8%) 499 (29.2%)

Business owner 171 (71.8%) 67 (28.2%)

Student 6388 (72.3%) 2445 (27.7%)

Never worked before 2676 (71.4%) 1074 (28.6%)

Number of work hours 16
Less than 20 h 3906 (73.7%) 1397 (26.3%)

20-40h 6215 (73%) 2298 (27%)

40-60 h 1152 (73.8%) 409 (26.2%)

More than 60 244 (68.9%) 110(31.3%)

No current job 4562 (72.5%) 1728 (27.5%)

Number of Pregnancies** 76
Zero 965 (72.7%) 363 (27.3%)

1 1150 (74.8%) 387 (25.2%)

2 1131 (72.4%) 431 (27.6%)

Three or more 873 (74.2%) 303 (25.8%)

Number of births** 16
Zero 1262 (71.9%) 494 (28.1%)

1 1158 (74.9%) 389 (25.1%)

2 1124 (73.3%) 409 (26.7%)

Three or more 558 (75%) 186 (25%)

The * indicates statistical significance, ** the number of pregnancies is reported for 5603 participants and the number of births is reported for 5580 participants

and long-term experience of the disease showed the
greatest effect. Also longer recall periods may share
in overestimation [29]. All of these were particularly
observed in our study. In the last decade, there has been

a great change in the Arab cultures regarding discussing
normal physiological female body changes whether dur-
ing PMS or pregnancy and postpartum. Women have
become more aware of their own bodies. PMS and other
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Table 3 Association between the frequency of PMDD among the participants and their demographics (Chi-square test)

Have PMDD (n=7727) PMDD Free (n=14,294) P value

Age 9
18-25 years 5006 (34.9%) 9329 (65.1%)

25-30 years 1646 (36%) 2924 (64%)

30-35 years 1075 (34.5%) 2041 (65.5%)

BMI 001*
Underweight 372 (34.1%) 719 (65.9%)

Normal 4363 (34%) 8460 (66%)

Over-weight 2121 (37.4%) 3555 (62.6%)

Obese 871 (35.8%) 1560 (64.2%)

Country .000*
Egypt 4106 (40%) 6158 (60%)

Jordan 1620 (34.7%) 3045 (65.3%)

Syria 2001 (28.2%) 5091 (71.8%)

Education level 24
Below College 874 (34.4%) 1664 (65.6%)

College degree 5827 (35%) 10,803 (65%)

above college degree 1026 (36%) 1827 (64%)

Marital status 8
Single or separated 5859 (35%) 10,860 (65%)

married 1868 (35.2%) 3434 (64.8%)

Job .000*
Medical Job 2271 (38.4%) 3646 (61.6%)

Office Job 484 (30.8%) 1089 (69.2%)

Service Job 578 (33.8%) 1132 (66.2%)

Business owner 83 (34.9%) 155 (65.1%)

Student 3087 (34.9%) 5746 (65.1%)

Never worked before 1224 (32.6%) 2526 (67.4%)

Number of work hours

Less than 20 h 1879 (35.4%) 3424 (64.6%) 371
20-40h 3004 (35.3%) 5509 (64.7%)

40-60 h 547 (35%) 1014 (65%)

More than 60 101 (28.5%) 253 (71.5%)

No current job 2196 (34.9%) 4094 (65.1%)

Number of Pregnancies** 8
Zero 466 (35.1%) 862 (64.9%)

1 552 (35.9%) 985 (64.1%)

2 549 (35.1%) 1013 (64.9%)

Three or more 422 (35.9%) 754 (64.1%)

Number of births** 19
Zero 598 (34.1%) 1158 (65.9%)

1 552 (35.7%) 995 (64.3%)

2 563 (36.7%) 970 (63.3%)

Three or more 266 (35.8%) 478 (64.2%)

The * indicates statistical significance, ** the number of pregnancies is reported for 5603 participants and the number of births is reported for 5580 participants

sexual topics have been brought up on public platforms is accentuated by the fact that the largest group of par-
like social media. This has made more women primed to ticipants in our study is highly educated.
report symptoms that they hadn’t recognized before. This
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Table 4 Relationship between PMS and PMDD and the "Harassment experience" score (Mann-Whitney test), (n=15733)
PMS p PMDD p
Have PMS PMS free Have PMDD PMDD free
Harassment experience score 44(2.2) 3.8(2.1) 000* 46 (2.3) 40 (2.1) .000*

Data presented as Mean (SD), * indicates significance

In line with our results, a significant association was
established between the medical profession and PMS
prevalence. Among medical students, 35.6% of Saudi girls
[30], 39.4% of Iranian girls [31], and 51% of Pakistani girls
[32] reported PMS symptoms. In fact, higher educational
levels, in general, are associated with higher PMS preva-
lence [33, 34]. Women who engage in a more professional
environment showed more recognition and percep-
tion of their own symptoms, and thus higher reporting
rate. Both associations could be accounted for by the
increased level of stress, which is the main risk factor for
PMS. The severity of the premenstrual symptoms in each
cycle is associated with the level of stress during the pre-
vious month [35]. Women exposed to high stress were
25 times more likely to report severe symptoms than
those who weren’t exposed [35]. And in this aspect, we
were Concerned about Data collection timing During the
Covid-19 Pandemic and after a long period of lockdown.
Studies showed that psychological symptoms are trig-
gered during outbreak times causing an increase in the
severity of symptoms [36]. These effects were observed in
both people with previous pathologies and healthy indi-
viduals and thus it may have affected the reported num-
bers of disease prevalence [37].

The association between obesity and PMS prevalence
we observed in our results was also documented. With
each 1 kg/m2 increase in BMI, PMS risk increases by 3%
[38]. That was best explained by the effect of gonadal hor-
mones on the serotonin level, which is involved in PMS
symptoms development [39, 40]. The type of diet also
showed to have a strong influence on symptom report-
ing. Symptoms increased in women with high caloric
food intake that contains high amounts of fat, sugar, and
salt, while greatly decreased with increased healthy food
intake like fruit [41].

Although we found no significant association between
age of the patients and prevalence of PMS, several studies
confirmed this association. Bianco et al. found that PMS
is more common the young age group [42]. Similarly,
Tarannum et al. stated that PMS was 2.9 times more com-
mon in the late adolescence (15-19 years) [43]. Another
cross-sectional study by farahmand et al. disputes with
our results and suggests a significant correlation between
age of the patients and their marital status and increased

severity of PMS symptoms[44]. Marital status was also
found to affect PMS symptoms severity in another study
on Jordanian women by Hamaideh et al. [20].

This study provided data about the association between
Sexual harassment and the prevalence of premenstrual
disorders. Trauma following sexual harassment (SH) is
associated with higher post-traumatic stress symptoms,
depressive symptoms, and suicidal attempts [45]. Sexual
Harassment has become a trending issue in the Arab
region in the last decade; a national survey found that
40% of Egyptian young women reported SH in 2014. In
a more recent report that involved 12 Arab countries,
Egypt ranked first in both Verbal and physical harass-
ment with 42% and 29% of the population sample respec-
tively while Jordanian women reported 21% and 6% in
the two aspects [46]. It is unclear why increased sexual
harassment experience is associated with increased levels
of premenstrual disorders, but this study sheds light on a
potential link that needs to be further investigated. This
study also provided data on the association between pre-
menstrual disorders and the setting of harassment, type
of perpetrator, feelings encountered and type of support
presented. These reported associations can be helpful in
providing some sort of insight about how the specifica-
tions of the harassment experience might lead to devel-
opment of premenstrual disorders.

Strengths and limitations of the study

Strength points of the study include reporting data about
a sensitive topic from an under-studied population as the
Arab region, in addition to the large sample size and diverse
demographics of the study sample. Main limitations are
the use of convenience online based sampling, and only
recruiting women within the 18—-35 age range, these limita-
tions stand against the generalization of the study results.

Conclusion

In conclusion, PMS and PMDD are highly prevalent
conditions among Arab women according to this study
sample. The conditions are more prevalent in Egypt
than Jordan and Syria. There is no significant association
between the prevalence of the condition and Age, mari-
tal status or Number of work hours, while it’s associated
with multiple factors such as body mass index, higher
educational levels, and working in medical professions.
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Sexual harassment is suggested to be linked to pre-men-
strual disorders but further work is still needed to estab-
lish such association and track its dynamics. Our results
are substantial to the raise the awareness of PMS and
PMDD in the clinical practice, and to provide the basis
for future research to investigate the prevalence of PMS
and PMDD and prove the association with SH in a larger
samples including more age groups.
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org/10.1186/512905-022-02130-0.

Additional file 2. Supplementary table (1): Relationship between PMS
and PMDD frequency in the people who reported harassment and the
type of harasser and setting of harassment.

Acknowledgements

Not applicable.

Mariam Salah Moris®'°, Batool Emad AL_Masri®'", Dina M. EI-Sherif*'2, Yomna
Mohamed Goudy®'?, Asmaa Khaled Alsiouty®'*, Maysa Madny Mahmoud®'?,
Hazem Metwally Faragalla®'#, Manar Ahmed Kamal*°, Ebtehal Ahmed
Abdelazim*?, Nadine Abdel-Hamied Mohamed®'®, Sarah Ibrahim Elsayed®'®,
Hala Hassan Shehata*®, Sara Mohamed Hasan?, Rana Hanafy Mahmoud®'”,
Israa Ashraf Fathy>®, Eman Mohamed Gomaa®'®, Sara Abdallah Ezz”'°, Dana
Algatawneh?? Yasmin Salah Hrezat>?°, Kawther Saleem Alhefnawi®?',

Lina Omar Hasan®??, Hadeel Naem Saleh??, Ayah AbdEIWaley Abed®?3,
Tharwah Mohammad Rashed®?*, Nedaa yousef ahmad ikhlaif®?3, Rand Adnan
Bashir®?® Sallam Mohammad Alrosan®?, Merana khalil Ayyoub®?*, Muna
Mowafaq Labeeb®?*, Orjuwan Omar AbuShanab®”*, Noor Y. Fraihat™**, Haya
Al Jabban®?°, Amina Ahdab °%°, Homam Alolabi®?°, Sandy Adel AL Khalil®%,
Mohamad klib%%, Wisam Azzouz™’, Inas A.Haza'a Allazkani®?®, Lana Talal
Wannes®?¢, Maya Abdullah Naem®?%, Nada M. Molham Al Barudi®*¢, Shatha
Alassi®?®, Joudi Saadeddin Tarabishi®??, Rami Anadani®?®, Hasan M.Masoum
Hamoud“,

1OFaculty of Medicine, Assiut University, Assiut, Egypt. ''Factually of Medicine,
Jordan University, Amman, Jordan. '“National Institute of Oceanography and
Fisheries (NIOF), Cairo, Egypt. 13Facu\ty of Medicine, South Valley Univer-

sity, Qena, Egypt. “Faculty of Medicine, Ain Shams University, Cairo, Egypt.
"SFaculty of Medicine, Beni Suef university, Beni Suef, Egypt. '®Faculty of
Medicine, Zagazig University, Zagazig, Egypt. '’Faculty of Physical Therapy, Kafr
El-Sheikh University, Egypt. '®Faculty of Medicine, Al-Azhar University, Cairo,
Egypt. °Faculty of Pharmacy, Ain Shams University, Cairo, Egypt. °Factually
of Medicine, Jordan University, Amman, Jordan. 21 Factually of Rehabilitation,
Jordan University, Amman, Jordan. ’Faculty of Dentistry, University of Jordan,
Amman, Jordan. 23Faculty of Medicine, Hashemite University, Al-Zarqa, Jordan.
4Faculty of Pharmacy, University of Jordan, Amman, Jordan. ?°Faculty of
Dentistry, Damascus University, Damascus, Syria. °Faculty of Medicine, Syrian
Private University, Damascus, Syria. 2Faculty of Medicine, Damascus University,
Damascus, Syria. 28Faculty of Medicine, Al-Kalamoon University, Deir Atiyah,
Syria. ’Faculty of Medicine, Aleppo University, Aleppo, Syria. *°Faculty of
Dentistry, Al-Kalamoon University, Deir Atiyah, Syria.

Author contributions

YHA, AA, YAA: idea conception, study design. YHA, AA: questionnaire formula-
tion, validation and translation. AA, MAK, MSZ, SME: data curation, analysis
and interpretation. YHA, AA, YAA, MAK, KMR, AEN, NAG: manuscript drafting.
YHA, AA, NAG: study design, analysis planning and supervision. All authors
contributed to data collection and all involved investigators reviewed the
manuscript and approved it for publication. All authors read and approved by
the final manuscript.

Funding
No funding was obtained for this study.

Availability of data and materials
All data are available from the corresponding author upon reasonable request.

Page 9 of 10

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate

The ethical approval was obtained from the IRB committee in the Faculty of
Medicine, Alexandria University, Egypt on 15th October 2020, under serial
number 0304838. And all the methods were performed in accordance to
the relevant guidelines and regulations. All the participants gave informed
consent that they agree to fill the questionnaire for research purposes.

Consent for publication
Non-applicable.

Competing interests
The authors declare no conflict of interest.

Author details

'Faculty of Medicine, Alexandria University, Alexandria, Egypt. 2Faculty of Med-
icine, Menoufia University, Menoufia, Egypt. 3Faculty of Medicine, Benha Uni-
versity, Benha, Egypt. “Faculty of Medicine, Al-Azhar University, Assiut, Egypt.
°Faculty of Medicine, October 6 University, Giza, Egypt. °Faculty of Medicine,
Minia University, Minia, Egypt. Faculty of Medicine, Al Andalus University

for Medical Sciences, Tartus, Syria. 8 ecturer of Public Health and Community
Medicine, Faculty of Medicine, Alexandria University, Alexandria, Egypt. °Inter-
national Medical Research Association (IMedRA), Cairo, Egypt.

Received: 6 June 2022 Accepted: 14 December 2022
Published online: 21 December 2022

References

1. Direkvand-Moghadam A, Sayehmiri K, Delpisheh A, Satar K. Epidemiology
of premenstrual syndrome, a systematic review and meta-analysis study.
J Clin Diagnostic Res. 2014;8(2):106-9.

2. Yonkers KA, O'Brien PMS, Eriksson E Premenstrual syndrome Seminer
Lancet 05_04p1200_1210Gindd. Lancet. 2008;371:1200-10 https://doi.
0rg/10.1016/50140-6736(08)60527-9.

3. Schmelzer K, Ditzen B, Weise C, Andersson G, Hiller W, Kleinstauber M.
Clinical profiles of premenstrual experiences among women having
premenstrual syndrome (PMS): affective changes predominate and
relate to social and occupational functioning. Health Care Women Int.
2015;36(10):1104-23.

4. Kahyaoglu Sut H, Mestogullari E. Effect of premenstrual syndrome on
work-related quality of life in Turkish nurses. Saf Health Work [Internet].
2016;7(1):78-82. https://doi.org/10.1016/j.shaw.2015.09.001.

5. Hantsoo L, Epperson CN. Premenstrual dysphoric disorder: epidemiol-
ogy and treatment. Curr Psychiatry Rep. 2015. https://doi.org/10.1007/
s11920-015-0628-3.

6. Kim DR, Gyulai L, Freeman EW, Morrison MF, Baldassano C, Dubé B.
Premenstrual dysphoric disorder and psychiatric co-morbidity. Arch
Womens Ment Health [Internet]. 2004;7(1):37-47.

7. Reid RL, Yen SSC. Premenstrual syndrome. Am J Obstet Gynecol.
1981;139(1):85-104.

8. Elghossain T, Bott S, Akik C, Ghattas H, Obermeyer CM. Prevalence of key
forms of violence against adolescents in the Arab region: a systematic
review. J Adolesc Health [Internet]. 2019;64(1):8-19.

9. Academic and workplace sexual harassment: a resource manual
- michele antoinette Paludi, Richard B. Barickman - «uiS Google [Internet].
[cited 2022 Oct 26]. Available from: https://books.google.com.eg/books?
id=Vx4ghVPOYUUC&pg=PA2&redir_esc=y#v=onepage&q&f=false

10. Chen LP, Murad MH, Paras ML, Colbenson KM, Sattler AL, Goranson
EN, et al. Sexual abuse and lifetime diagnosis of psychiatric disor-
ders: systematic review and meta-analysis. Mayo Clin Proc [Internet].
2010;85(7):618-29.

11. Lemieux AM, Coe CL. Abuse-related posttraumatic stress disorder: evi-
dence for chronic neuroendocrine activation in women. Psychosom Med
[Internet]. 1995,;57(2):105-15.


https://doi.org/10.1186/s12905-022-02130-0
https://doi.org/10.1186/s12905-022-02130-0
https://doi.org/10.1016/S0140-6736(08)60527-9
https://doi.org/10.1016/S0140-6736(08)60527-9
https://doi.org/10.1016/j.shaw.2015.09.001
https://doi.org/10.1007/s11920-015-0628-3
https://doi.org/10.1007/s11920-015-0628-3
https://books.google.com.eg/books?id=Vx4qhVPOYUUC&pg=PA2&redir_esc=y#v=onepage&q&f=false
https://books.google.com.eg/books?id=Vx4qhVPOYUUC&pg=PA2&redir_esc=y#v=onepage&q&f=false

AbdelQadir et al. BMC Women's Health (2022) 22:536

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

Girdler SS, Sherwood A, Hinderliter AL, Leserman J, Costello NL, Straneva
PA, et al. Biological correlates of abuse in women with premenstrual
dysphoric disorder and healthy controls. Psychosom Med [Internet].
2003;65(5):849-56.

Allsworth JE, Clarke J, Peipert JF, Hebert MR, Cooper A, Boardman LA. The
influence of stress on the menstrual cycle among newly incarcerated
women. Womens Health Issues [Internet]. 2007;17(4):202-9.

Vink CW, Labots-Vogelesang SM, Lagro-Janssen ALM. Menstruation
disorders more frequent in women with a history of sexual abuse. Ned
Tijdschr Geneeskd. 2006;150(34):1886-90.

Romito P, Cedolin C, Bastiani F, Beltramini L, Saurel-Cubizolles MJ.

Sexual harassment and menstrual disorders among Italian university
women: a cross-sectional observational study. Scand J Public Health.
2017;45(5):528-35.

Segebladh B, Bannbers E, Kask K, Nyberg S, Bixo M, Heimer G, et al.
Prevalence of violence exposure in women with premenstrual dysphoric
disorder in comparison with other gynecological patients and asympto-
matic controls. Acta Obstet Gynecol Scand [Internet]. 2011;90(7):746-52.
Abdelmoty Hl, Youssef MA, Abdallah S, Abdel-Malak K, Hashish NM, Samir
D, et al. Menstrual patterns and disorders among secondary school ado-
lescents in Egypt. Cross-Sec Surv BMC Womens Health. 2015;15(1):1-6.
Nooh AM, Abdul-Hady A, El-Attar N. Nature and prevalence of menstrual
disorders among teenage female students at Zagazig University, Zagazig.
Egypt J Pediatr Adolesc Gynecol. 2016;29(2):137-42.

Arafa AE, Senosy SA, Helmy HK, Mohamed AA. Prevalence and patterns of
dysmenorrhea and premenstrual syndrome among Egyptian girls (12-25
years). Middle East Fertil Soc J. 2018;23(4):486-90.

Hamaideh SH, Al-Ashram SA, Al-Modallal H. Premenstrual syndrome and
premenstrual dysphoric disorder among Jordanian women. J Psychiatr
Ment Health Nurs. 2014;21(1):60-8.

Hussein Shehadeh J, Hamdan-Mansour AM. Prevalence and association
of premenstrual syndrome and premenstrual dysphoric disorder with
academic performance among female university students. Perspect
Psychiatr Care. 2018;54(2):176-84.

Steiner M, Macdougall M, Brown E. The premenstrual symptoms screen-
ing tool (PSST) for clinicians. Arch Womens Ment Health. 2003;6(3):203-9.
Fitzgerald LF, Gelfand MJ. Basic and applied social psychology measuring
sexual harassment : theoretical and psychometric advances. Psychology.
2011;2010:37-41.

Mahfoud Z, Emam R, Anchassi D, Omran S, Alhaj N, Al-Abdulla S, et al.
Premenstrual dysphoric disorder in Arab women: validation and cultural
adaptation of the Arabic version of the premenstrual screening tool.
Women Health [Internet]. 2019;59(6):631-45.

Pourhoseingholi MA, Vahedi M, Rahimzadeh M. Sample size calculation in
medical studies. Gastroenterol Hepatol Bed Bench. 2013;6(1):14-7.
Wejnert C, Heckathorn DD. Web-based network sampling: efficiency

and efficacy of respondent-driven sampling for online research. Sociol
Methods Res. 2008;37(1):105-34.

Wejnert C, Pham H, Krishna N, Le B, DiNenno E. Estimating design effect
and calculating sample size for Respondent-driven sampling studies of
injection drug users in the United States. AIDS Behav. 2012;16(4):797-806.
Hussein AM, Dakhly DMR, Raslan AN, Kamel A, Abdel Hafeez A, Moussa
M, et al. The role of prophylactic internal iliac artery ligation in abnormally
invasive placenta undergoing caesarean hysterectomy: a randomized
control trial. J Matern Neonatal Med. 2019;32(20):3386-92.

Knduper B. Symptom awareness and interpretation. Int Encycl Soc Behav
Sci. 2001. https://doi.org/10.1016/B0-08-043076-7/03896-1.

Balaha MH, Amr MAEM, Saleh Al Moghannum M, Saab Al Muhaidab
N.The phenomenology of premenstrual syndrome in female medical
students: a cross sectional study. Pan Afr Med J 2010;https://doi.org/10.
4314/pamj.v5i1.56194.

Farrokh-eslamlou H, Oshnouei S, Heshmatian B, Akbari E. Sexual & repro-
ductive healthcare. Sex Reprod Healthc [Internet]. 2015;6(1):23-7. https://
doi.org/10.1016/j.srhc.2014.06.009.

Nisar N, Zehra N, Haider G, Munir AA, Sohoo NA. Frequency, intensity and
impact of premenstrual syndrome in medical students. J Coll Physicians
Surg Pak. 2008;18(8):481-4.

Marvan ML, Diaz-Erosa M, Montesinos A. Premenstrual symptoms in Mex-
ican women with different educational levels. J Psychol. 1998;132(5):517-
26. https://doi.org/10.1080/00223989809599284.

Page 10 of 10

34, Woods NF, Most A, Dery GK. Prevalene of perimenstrual symptoms. Am
JPublic Health. 1982;72(11):1257-64. https://doi.org/10.2105/ajph.72.11.
1257.

35. Gollenberg AL, Hediger ML, Mumford SL, Whitcomb BW, Hovey KM,
Wactawski-Wende J, et al. Perceived stress and severity of perimen-
strual symptoms: the biocycle study. J Womens Health (Larchmt).
2010;19(5):959-67.

36. Clemente-Suédrez VJ, Dalamitros AA, Beltran-Velasco Al, Mielgo-Ayuso J,
Tornero-Aguilera JF. Social and psychophysiological consequences of the
COVID-19 pandemic: an extensive literature review [Internet]. Front Psy-
chol. Frontiers Media S.A.; 2020. p. 580225. Available from: /pmc/articles/
PMC7772398/?report=abstract

37. Tsamakis K, Triantafyllis A, Tsiptsios D, Spartalis E, Mueller C, Tsamakis C,
et al. COVID-19 related stress exacerbates common physical and mental
pathologies and affects treatment (review). Exp Ther Med [Internet].
2020;20(1):159.

38. Bertone-Johnson ER, Hankinson SE, Willett WC, Johnson SR, Manson JE.
Adiposity and the development of premenstrual syndrome. J Womens
Health. 2010;19(11):1955-62. https://doi.org/10.1089/jwh.2010.2128.

39. Eikelis N, Lambert G, Wiesner G, Kaye D, Schlaich M, Morris M, Hastings
J, Socratous F, Esler M. Extra-adipocyte leptin release in human obesity
and its relation to sympathoadrenal function. Am J Physiol Endocrinol
Metabol. 2004,286(5):E744-52. https://doi.org/10.1152/ajpendo.00489.
2003.

40. Halbreich U.The etiology, biology, and evolving pathology of premen-
strual syndromes. Psychoneuroendocrinology. 2003;28 Suppl 3:55-99.
https://doi.org/10.1016/50306-4530(03)00097-0.

41. Hashim M, Abdelrahim DN, Ahmed S, Tahir B, Youssef M, Mousannef J,
Almazrouei M, Naja F, Al-Yateem N, Rahman SA, Faris MAIE. Knowledge,
awareness, and practices of university students toward the role of dietary
and lifestyle behaviors in colorectal cancer: A cross-sectional study from
Sharjah/UAE. Asian Pac J Cancer Prev: APJCP. 2022;23(3):815-22. https://
doi.org/10.31557/APJCP2022.23.3.815.

42. BiancoV, Cestari AM, Casati D, Cipriani S, Radici G, Valente |. Premenstrual
syndrome and beyond: lifestyle, nutrition, and personal facts. Minerva
Ginecol [Internet]. 2014:66(4):365-75.

43. Tarannum F, Khalique N, Eram U. Premenstrual syndrome: prevalence,
symptoms, and associated risk factors among adolescent girls in Aligarh,
Uttar Pradesh. Indian J Public Health [Internet]. 2021;65(4):396.

44. Farahmand M, Ramezani Tehrani F, Khalili D, Amin G, Negarandeh
R. Factors associated with the severity of premenstrual syndrome
among Iranian college students. J Obstet Gynaecol Res [Internet].
2017:43(11):1726-31.

45. Gross GM, Laws H, Park CL, Hoff R, Hoffmire CA. Meaning in life following
deployment sexual trauma: prediction of posttraumatic stress symptoms,
depressive symptoms, and suicidal ideation. Psychiatry Res [Internet].
2019;278:78-85.

46. Bouhlila DS. Sexual harassment and domestic violence in the middle East
and North Africa.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1016/B0-08-043076-7/03896-1
https://doi.org/10.4314/pamj.v5i1.56194
https://doi.org/10.4314/pamj.v5i1.56194
https://doi.org/10.1016/j.srhc.2014.06.009
https://doi.org/10.1016/j.srhc.2014.06.009
https://doi.org/10.1080/00223989809599284
https://doi.org/10.2105/ajph.72.11.1257
https://doi.org/10.2105/ajph.72.11.1257
https://doi.org/10.1089/jwh.2010.2128
https://doi.org/10.1152/ajpendo.00489.2003
https://doi.org/10.1152/ajpendo.00489.2003
https://doi.org/10.1016/s0306-4530(03)00097-0
https://doi.org/10.31557/APJCP.2022.23.3.815
https://doi.org/10.31557/APJCP.2022.23.3.815

	Prevalence and patterns of premenstrual disorders and possible association with sexual harassment: a cross-sectional study of young Arab women
	Abstract 
	Background: 
	Aims: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design, aim and hypothesis
	Presentation of the hypothesis
	Setting
	Participants
	Inclusion criteria
	Exclusion criteria

	Instruments used to measure the variables of the study
	Sampling and sample size calculation
	Ethical considerations
	Statistical analysis

	Results
	Demographic characters of the study sample
	Prevalence of Premenstrual syndrome (PMS) and Premenstrual dysphoric disorder (PMDD) among the study participants
	Relationship between PMS and PMDD prevalence and the participants’ demographic characters
	Relationship between PMS, PMDD and harassment among the study participants

	Discussion
	Strengths and limitations of the study

	Conclusion
	Acknowledgements
	References


