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Abstract

Background: Premenstrual syndrome is one of the common disorders in women, which occurs periodically in the luteal phase of
the menstrual cycle. High blood pressure seems to be one of the problems that can occur with premenstrual syndrome.
Objectives: This study aimed to compare blood pressure changes in two groups with and without premenstrual syndrome.
Methods: This is a descriptive-comparative study. The population of the study was the students of Tehran Islamic Azad University of
Medical Sciences. Data were collected using a premenstrual syndrome screening questionnaire and blood pressure measurement
that were then analyzed with SPSS at a significance level of α = 0.05.
Results: According to 1,408 questionnaires collected, 580 people had the premenstrual syndrome. Comparison of blood pressure
before menstruation showed a significant difference between the two groups with and without premenstrual syndrome (P < 0.001).
Conclusions: An increase in blood pressure in the group with premenstrual syndrome requires investigating hypertension and
planning for educational programs for preventing and controlling blood pressure in people with premenstrual syndrome.
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1. Background

According to the World Health Organization Constitu-
tion, health is one of the most obvious human rights and
needs. All countries must consider different groups in so-
ciety to achieve health (1). One of the most important prob-
lems of girls is the symptoms of the premenstrual syn-
drome after puberty (2). Premenstrual syndrome (PMS) is a
set of physical and emotional symptoms usually occurring
one week before menstruation. These symptoms signifi-
cantly impair occupational, family, and academic respon-
sibilities (3). According to a meta-analysis study, the preva-
lence of PMS was 48% in the world (4), 48% in Italy, 25% in
Thailand, 61.4% in Turkey, and 25.7% in Brazil (5). According
to the report from the World Health Organization, more
than 100 million women in Asia suffer from monthly men-
strual symptoms (6).

The definitive cause of PMS is unknown (7). Nu-
merous studies have shown that fluctuations in estro-
gen and progesterone hormones, neurological disorders,
endocrine disruption, diversity of estrogen receptor and
prostaglandin synthesis, pyridoxine deficiency (vitamin

B6), changes in glucose metabolism, and electrolyte imbal-
ance in body fluids can affect the biological incidence of
PMS (8, 9). These mechanisms can also affect blood pres-
sure changes. In this regard, Dunne et al. (10) showed that
blood pressure increased at the onset of menstruation and
was lower on days 17 - 26 of the menstrual cycle (10, 11).
The results of a prospective study conducted by Bertone-
Johnson et al. (12) showed that women with PMS were 40%
more likely to develop hypertension than women without
PMS

Hypertension is a gender-sensitive disease, and its
prevalence has increased three times among women aged
18 to 39, especially in recent years in a way that it has
reached more than 7% (13, 14). Besides, the risk of heart
attack, stroke, and kidney diseases has increased signifi-
cantly among women suffering from hypertension, espe-
cially after menopause (15). However, there are different
health care and effective treatments for controlling hyper-
tension. Thus, identifying the syndromes associated with
hypertension can have important implications for improv-
ing women’s general health in the future.
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2. Objectives

Therefore, we decided to compare the changes in hy-
pertension in people with PMS and without PMS after ana-
lyzing the epidemiology of this disease.

3. Methods

This descriptive-comparative study was approved by
the Ethics Committee of Islamic Azad University of Medi-
cal Sciences, Tehran, Iran, with identification code 081.1988.
Sample collection began after getting permission from the
research assistant of the university in 2019. The study pop-
ulation included all students studying at the Islamic Azad
University of Medical Sciences, Tehran, Iran. The subjects
were explained that they could withdraw from the study
anytime they liked and were assured that the information
obtained would remain confidential. The subjects were se-
lected by a convenience sampling method. The inclusion
criteria included ages of 18 - 30 years, no history of hyper-
tension, no smoking, no pregnancy, no limitation of right
arm blood pressure measurement such as right arm fistula
or mastectomy, no history of ovariectomy, no kidney dis-
ease, no antihypertensive drugs, no medication to relieve
PMS, including corticosteroids and propranolol.

Data were collected using a demographic question-
naire, a premenstrual syndrome screening tool, and a dig-
ital blood pressure monitor. The demographic informa-
tion questionnaire included age, marital status, physical
activity, education level, PMS history in the immediate fam-
ily, age at menarche, regular menstruation, history of ill-
nesses, and medication use. The premenstrual symptom
screening tool (PSST) consisted of 19 questions in two sec-
tions. A four-point scale was considered for each question:
not at all, mild, moderate, and severe, scored from one to
four. Three conditions were required to diagnose moder-
ate or severe PMS: (A) At least one of the first four questions
should be moderate or severe; (B) In addition to the previ-
ous one, among questions 1 to 14, at least four should be
moderate or severe; and (C) One question in the section
on the symptoms of life (the last five questions) should
be moderate or severe. The Likert-type response spectrum
was 4-item, and each question was answered completely,
no, mildly, moderately, with scores of 1, 2, 3, and 4, respec-
tively. Accordingly, the severity of the symptoms was di-
vided into three categories of mild (scores 1 to 33), moder-
ate (scores 33 to 66), and severe (scores 66 or more) (16).

The validity of PSST was assessed by surveying 10 fac-
ulty members at Tehran Islamic Azad University of Medi-
cal Sciences and adjusting the tool according to their opin-

ions. Before the study, 35 questionnaires were completed
by the students to assess the reliability of the question-
naire. Cronbach’s alpha was 0.98, which was calculated
after re-testing the questionnaire. Hashemi et al. exam-
ined the psychometric properties of the Persian version
of PSST. The sensitivity and specificity coefficients were 0.9
and 0.77, respectively. Cronbach’s alpha was 0.91, and the
test-retest reliability was 0.56 for the total scale (17).

Another tool used in this study was a Japanese OMRON
M3 digital blood pressure monitor. Inter-rater reliability
was used to check the measurement accuracy of the de-
vice. For this purpose, the blood pressure of 10 individuals
was measured by a researcher once using the device and
again with a Richter mercury sphygmomanometer. Then,
the Pearson correlation coefficient was calculated. During
the research period, the accuracy of the digital blood pres-
sure monitor was assured by comparing it with the mer-
cury sphygmomanometer, and their equivalence was as-
sessed before the study.

At the beginning of sampling, 1,550 questionnaires
were distributed to medical students. A total of 1,408 ques-
tionnaires were returned by the students. After examin-
ing the questionnaires, 580 students had the syndrome. At
this point, no more questionnaires were distributed. Af-
ter checking the questionnaires, 330 people with PMS who
met the criteria for the second phase of the study were se-
lected. The blood pressure in the right arm of them and
330 healthy volunteers was measured half an hour after
rest while they were sitting. For this purpose, the cuff was
closed one to two centimeters above the elbow. After deflat-
ing the cuff, the numbers displayed by the monitor were
recorded as systolic and diastolic blood pressures, respec-
tively. Blood pressure was measured two days before men-
struation and two days after menstruation in the first and
fourth cycles. The obtained data were analyzed by SPSS 23
using chi-square, independent t-test, and paired sample t-
test at a significance level of P < 0.05.

4. Results

According to the results of this study, the prevalence
of PMS was 37.4%. Out of 1,408 students, 82 had mild PMS,
and 248 had moderate PMS, both having the inclusion cri-
teria. There were no significant differences in age, marital
status, physical activity, education level, age at menarche,
regular menstruation, and menstrual cramp between the
two groups with PMS and without PMS. However, there was
a statistically significant difference in the history of PMS in
the family (P = 0.01) (Table 1).
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Table 1. The Frequency Distribution of Students in Two Groups with and without Premenstrual Syndrome According to Demographic Characteristics in 2019

Variable Without PMS, No. (%) With PMS, No. (%) Chi-Square Test P-Value

Age 2.97 0.23

18 - 20 106 (32.90) 127 (39.40)

21 - 23 180 (55.90) 162 (50.30)

> 24 36 (11.20) 33 (10.30)

Marital status 3.05 0.22

Single 240 (74.50) 222 (68.90)

Married 80 (25.50) 99 (31)

Physical activity 0.46 0.50

Yes 179 (55.80) 171 (53.10)

No 142 (44.20) 151 (46.90)

Education level 0.04 0.85

BS 308 (95.70) 307 (95.30)

MS 14 (4.30) 15 (4.70)

History of PMS in the family 8.99 0.01

Yes 134 (41.60) 172 (53.40)

No 188 (58.40) 150 (46.60)

Age at menarche 0.05 0.81

< 12 156 (48.40) 153 (47.50)

> 12 166 (51.60) 169 (52.50)

Regular menstruation 2.01 0.16

Yes 230 (71.40) 212 (66.30)

No 92 (28.60) 108 (33.80)

According to the statistical analysis, systolic and di-
astolic blood pressures in all samples were higher be-
fore menstruation than after menstruation. Systolic blood
pressure was higher in the group with PMS than in the
group without PMS before and after menstruation. In
the group with PMS, there were statistically significant
changes in the premenstrual diastolic blood pressure in
the first cycle and after menstruation in the fourth cycle (P
< 0.001). However, in the group without PMS, the changes
in diastolic blood pressure before menstruation in the first
cycle and after menstruation in the fourth cycle were not
statistically significant (P = 0.055). The main purpose of
this study was to compare systolic and diastolic blood pres-
sures between the two groups with and without PMS in the
first and fourth menstrual cycles. According to the find-
ings in Table 2, before menstruation, there was a significant
difference between systolic blood pressure and diastolic
blood pressure between the two groups, but after menstru-
ation, in the fourth cycle of the study, there was no signif-
icant difference in systolic blood pressure (P = 0.062) and

diastolic blood pressure (P = 0.730).

5. Discussion

Most women experience PMS-related mood and behav-
ioral changes during their menstrual cycles. In 3% - 5% of
women with ovulation, the symptoms are so severe that
they need to be diagnosed with the premenstrual dyspho-
ric disorder (7). In this study, the prevalence of PMS in 1,408
students was 37.4%. Nooh et al. (18) reported a 56% preva-
lence of PMS among female students in Egypt. Another
study by Tolossa and Bekele (19) in Ethiopia on 258 students
with a mean age of 21 years showed a PMS prevalence of
37% (19, 20). Ranjbaran et al. (4) estimated the prevalence
of PMS in Iranian students to be 68.9%. Cheng et al. (21)
estimated the prevalence of PMS in Taiwanese students to
be 39.85%, and based on Raval et al. (22), the prevalence
of PMS in Indian students was 18.4% (16, 22). A review of
previous studies shows that the prevalence of PMS varies
from country to country. This discrepancy may be due to
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Table 2. Comparison of Blood Pressure Before and After Menstruation in Studentsa

Group
Time

P-Value
After Menstruation Before Menstruation Mean Difference Paired t-test

Systolic blood pressure

Without premenstrual
syndrome

114.03 ± 12.46 128.61 ± 11.32 -14.57 ± 11.68 -22.392 < 0.001

With premenstrual
syndrome

116.01 ± 12.47 133.23 ± 14.04 -17.22 ± 11.93 -25.902 < 0.001

t-test 1.873 3.602 -2.841 - -

P-value 0.062 < 0.001 < 0.001 - -

Diastolic blood pressure

Without premenstrual
syndrome

75.15 ± 9.99 76.11 ± 9.95 -0.96 ± 8.83 1.929 0.055

With premenstrual
syndrome

75.85 ± 9.21 79.36 ± 10.29 -3.51 ± 9.73 -6.465 < 0.001

t-test -0.341 -5.264 -3.483 - -

P-value 0.730 < 0.001 < 0.001 - -

aValuues are expressed as mean ± SD.

differences in culture and lifestyles or the use of different
tools to measure PMS. Because the study population was
medical students, they would be familiar with the physi-
ological characteristics of the menstrual cycle and related
hormonal changes. In addition, they may have a less nega-
tive attitude toward menstruation. Therefore, they would
consider changes in the menstrual cycle to be normal. Ac-
cording to the results of this study, systolic and diastolic
blood pressure was higher before menstruation than af-
ter menstruation. In a study of the prevalence of PMS
and blood pressure changes in students, Danborno et al.
(23) showed that premenstrual arterial blood pressure was
significantly higher than postmenstrual blood pressure.
Deshpande and Mehvish (24) reported that premenstrual
systolic and diastolic blood pressure increased compared
to the postmenstrual period. The change in blood pressure
may be due to changes in sex hormones during menstru-
ation. Bertone-Johnson et al. (25) suggested that changes
in estrogen and progesterone during the menstrual cy-
cle can lead to renin-angiotensin-aldosterone (RAAS) disor-
ders and micronutrient deficiencies.

The results also showed that premenstrual systolic
blood pressure was significantly higher in the group with
PMS than in the group without PMS. Rosenfeld et al. (26)
found that luteal phase plasma levels and aldosterone ac-
tivity were significantly higher in women with PMS than in
women without PMS. A study by Stamatlopoulos et al. (27)
showed that peripheral and central venous pressure and
moderate arterial pressure increased in patients with PMS

in the luteal phase, but no change was observed in patients
without PMS.

In this study, in the group with PMS, the differences
between diastolic blood pressure and systolic blood pres-
sure were statistically significant before and after menstru-
ation (P < 0.001). This finding is consistent with the re-
sults of an experiment by Okeahialam et al. (28). They
reported that systolic and diastolic blood pressure of the
luteal phase increased significantly in women with PMS
but did not increase in women without PMS.

The main findings of this study showed that there was a
statistically significant difference in premenstrual systolic
and diastolic blood pressure between groups with PMS
and without PMS (P < 0.001), but no significant difference
was observed in postmenstrual systolic and diastolic blood
pressure between the groups. According to Table 2, in the
fourth month after menstruation, slight changes in dias-
tolic and systolic blood pressure were observed between
the groups with and without PMS, but ultimately diastolic
and systolic blood pressures were always higher in the PMS
group than in the group without PMS. Probably this slight
increase may gradually lead to hypertension in the future.
A case-control study (29) was conducted at a high blood
pressure clinic in California, and women were asked about
their history of PMS. Women in the control group had nor-
mal blood pressure compared to the case group. The re-
sults showed that PMS was higher in women with hyper-
tension than in women of the control group (P < 0.05)
(29). In a cohort study, women with this syndrome had
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higher blood pressure than women without the syndrome
(25). The difference between this study and the above-
mentioned studies may be because the present study was
conducted in one semester in students with an average age
of 21.3 years, with a descriptive research method. In addi-
tion, systolic and diastolic blood pressures were studied
separately in the present study. Therefore, it is suggested
that a descriptive-comparative study be performed for sev-
eral months in different age groups. It is also proposed
to consider educational programs for girls and women of
childbearing age, as well as appropriate treatments to re-
duce the effects of the syndrome.

5.1. Conclusions

Systolic and diastolic blood pressures were higher in
all people in the premenstrual period than in the postmen-
strual period, and people with PMS were more likely to
have high blood pressure.
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