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ABSTRACT

The study was conducted to evaluate the correlation between menstrual cycle irregularities and Body Mass Index (BMI)
among residential female students of Mawlana Bhashani Science and Technology University, Santosh, Tangail. This study
was at university female halls, different female hostels and different faculty of the university using a validated questionnaire
which was developed for this study. A total 250 female students, at the age of (18-26) years were participated. Collected
information was analyzed using SPSS version 20.0 and MS Excel 2007, out of the 250 respondents, 72.4% had regular
menstrual cycles and 27.6% had abnormal and irregular cycles. According to the BMI categorization, underweight is 62
(24.8%), normal is 147 (58.8%), overweight is 32 (12.8%) and obese reported in 9 (3.6%) respondents. Among the students,
24% respondents had reported in menorrhagia, 12% polymenorrhea, 37.2% oligomenorrhea, 14% hypomenorrhea, 77.2%
had dysmenorrhea and 72% had premenstrual syndrome. Irregular menstrual cycle, were found in underweight (10.4%) and
overweight students. About (8.4%) were underweight and they faced their menstrual cycle once in three months. 3.6%, 7.6%
and 0.8% were underweight, normal and overweight respectively and they had polymenorrhea. 9.6%, 18.4%, 6.8% and 2.4%
were underweight, normal, overweight and obese respectively and they had oligomenorrhea. 2%, 3.6% and 0 .4%
respondents were underweight, normal, overweight and respectively and they had hypomenorrhea. 3.2%, 7.6%, 2% and 0.4%
respondents were underweight, normal, overweight and respectively and the duration of menstrual flow of them were greater
than 7 days. This study shows a strong positive correlation between BMI and menstrual profile as menstrual cycle (r=0.651),
menstrual cycle irregularities (r=0.820) and premenstrual syndrome (r=0.646). There was weak positive correlation between
BMI and menstrual profile as cycle length (r=0.044), duration of menstrual flow (r=0.434), amount of menstrual flow
(r=0.185) and dysmenorrhea (r=0.106).
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INTRODUCTION

Menstruation is a woman’s monthly bleeding caused by the
reduction of hormones, estrogen and progesterone at the end
of the monthly ovarian cycle [1,2]. When menstruation
occurs repeatedly, it is called the menstrual cycle [3]. The
menstrual cycle is important as female reproductive function
which prepares the female body for conception and
pregnancy [2,3]. In recent years, there is an escalation of
menstrual disorders in both developing and developed
countries. However, the exact prevalence or incidence of
menstrual dysfunction is still very scarce [1]. Example of
menstrual disorders are amenorrhea, which is lack of
menstrual period, dysmenorrheal (painful periods), irregular
cycles, heavy and excessive bleeding called menorrhagia
[1,3-5].

Factors that often play a role in the regularity and flow of a
woman's menstrual cycle include hormonal changes,
genetics, serious medical conditions and body mass index
(BMI). Of all these factors, BMI had the most control over
menstrual irregularity. Having a high or low BMI may cause
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to experience an absence of menstruation, irregular
menstruation and painful menstruation [6,7]. Menstrual
cycle irregularities and an ovulation have been found to
occur with increased frequency in women who deviate
considerably from normal weight.

Obesity is becoming a growing public health issue and is
one of the leading causes of morbidity and mortality in many
diseases. Obesity also increases the risk for developing
gynecological diseases including infertility and menstrual
dysfunction [8], although a variety of sex hormones also
play an important role in these disorders. The gynecological
diseases include a wide range of abnormalities including the
length of menstrual cycle, length of menses, irregular
menstrual cycle and menstrual blood loss. It was reported
that obese women had more irregular and longer menstrual
cycle [9-15]. There is growing evidences also suggesting
that menstrual cycle dysfunction in women is linked to
breast cancer, endometrial cancer, cardiovascular disease
and neurologic disorders [16-18]. The risk of developing
endometrial hyperplasia is significantly increased in
overweight women.

A number of studies have shown that higher obesity grades
were associated with higher probabilities of irregular pattern
of menstrual cycles [19,20]. The increasing trends in the
prevalence of childhood obesity, early puberty and
menarche, and ethno racial differences in the effect of BMI
on the reproductive characteristics of young females around
the world, warrant continuous evaluation.

Disorders in menstrual cycle have multiple etiologies and
studies of associated variables have found relationships with
body mass index (BMI). Regulation of reproduction affected
by body fat, an extreme body mass undesirably affects
reproduction, starting from pubertal development, menstrual
function and fertility [12,21,22]. Body mass index
influenced the age at menarche, duration and regularity of
menstrual cycle and significantly associated with the
menstrual problem as dysmenorrhea, hypomenorrhea,
oligomenorrhea, amenorrhea and premenstrual syndrome
[23]. Menorrhagia denotes regular cycles with bleeding
either excessive in amount (>80ml) &/or, in duration with
flow lasting >7 days. Hypomenorrhea is scanty menstrual
flow which lasts for <2 days. In polymenorrhea, the interval
between two consecutive cycles is <21 days and in
oligomenorrhea, this interval may extend to>35 days.

Therefore, this study was conducted to assess the body mass
index and menstrual disorders among the residential students
of Mawlana Bhashani Science and Technology University.
Also shows a correlation between BMI and irregularities of
menstrual cycle.
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MATERIALS AND METHODS
Study design

A cross-sectional study which assesses the menstrual
disorders of residential students of Mawlana Bhashani
Science and Technology University. In this study data were
collected among 250 individuals from residential students to
assess their menstrual abnormalities. The ranges of age of all
participants were 20-25 years. The data had been collected
by face-to-face interview.

Questionnaire Formation

A self-administered questionnaire prepared by the author.
The questionnaire consisted of previously validated
menstrual disorders knowledge-based published surveys.

Statistical analysis

Data were analyzed using Statistical Packages for Social
Sciences (IBM SPSS version 20.) software. The correlation
between menstrual disorders and BMI were assessed by ‘r’
test. The prevalence of menstrual disorders was counted by
frequency. Graphical representation of the results was done
with Microsoft Excel programme 2007 and SPSS.

RESULTS

A total 250 students completed the questionnaire. The age,
BMI, qualification of study, marital status, menarche age,
menstrual cycle, cycle length, duration of menstruation,
menstrual flow, PMS, painful menstruation, treatment for
menstruation abnormalities, any other major diseases,
exercise, meal and hygiene management of individual were
recorded.

Table 1 represents socio-demographic characteristics of
respondents. It shows that, the mean age of the participants
was 23.48 years (SD 1.038) with range 20-25 years. Among
250 students, 36% were undergraduate, 52.4% were
graduate and 11.6% were postgraduate. It was also observed
that, 17.6% were married and 82.4% were unmarried.
According to the BMI categorization, 24.8% of the
respondents were underweight, 58.8% were normal, 12.8%
were overweight and 3.6% were obese (Figures 1 and 2).

Table 2 represents some life style habits of the students. Out
of the 250 respondents, the meals components (52.4%)
respondents were balanced and 47.6% respondents were
balanced. 70.4% respondents had breakfast and 29.6% are
not. 86% student have meal 2- 3 times per day and 14% have
>3 times per day. It was also observed that 14.4% student
practicing exercise regularly, 38% students were irregular
and most of the students (47.6%) were not.

Table 3 represents that, the mean age of the menarche of the
respondent was 12.73 (SD 1.140). Out of the 250
respondents, 72.4% have regular menstrual cycles and
27.6% have abnormal and irregular cycles. Moderate blood
flow was reported by 62% of respondents, 24% had heavy
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Table 1. Socio-demographic data of the sample.

Age (years) Frequency Percent (%)
20-21 11 4.4
22-23 101 40.4
24-25 138 55.2
Study level
Under Graduate 90 36
Graduate 130 52.4
Post Graduate 29 11.6
Marital status
Married 44 17.6
Unmarried 206 82.4
BMI
Underweight 62 24.8
Normal 147 58.8
Overweight 32 12.8
Overweight 9 3.6
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Figure 1. Graphical representation of the age of
respondents.
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Figure 2. Graphical representation BMI of the respondents.
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Table 2. Food and exercise of the students.

Meal component Frequency Percent
(%)
Balanced 131 52.4
Imbalanced 119 47.6
Breakfast
Yes 176 70.4
No 35 29.6
Number of meals per day
2-3 215 86
>3 35 14
Practicing exercise
Regular 36 14.4
Irregular 95 38
No 119 47.6

blood flow and 14% had scanty or little blood flow. The
length of the menstrual cycle of the 127 respondents (50.8%)
were 21-35, of the 93 respondents (37.2%) were greater than
35 and of the 30 respondents (12%) were less than 21. Most
of them reported their menstruation duration range between
4-7 days (80.8%), 13.2% were greater than 7 and 6% were
less than 3. 77.2% dysmenorrhea (painful menstruation) and
72% premenstrual syndrome were reported by the
respondents. Figure 3 shows that 72.40% had regular
menstrual cycle and 27.60% had irregular menstrual cycle.

Figure 4 shows that, 3.6% respondents faced their menstrual
cycle twice in one month. Once in three months were
reported in 19.6% respondents, once in six months were in
1.6% and twice in three months were reported in 2.8%
respondents out of the 69 respondents (27.6%).

Figure 5 shows the menstrual disorders experienced by the
study population. Dysmenorrhea reported in 193 (77.2%),
premenstrual syndrome reported in 180 (72%), heavy
menstrual flow reported in 60 (24%), hypomenorrhea
reported in 15 (14%), polymenorrhea reported in 30 (12%)
and oligomenorhea reported in (37.2%) of the respondents.

Figure 6 shows that 8% respondents whose menstrual cycle
were regular and 4% respondents whose menstrual cycle
were irregular and menstrual length of them were less than
21 days. Most of the respondents (48.8%) whose menstrual
cycle were regular and only 2% of the respondents whose
menstrual cycle were irregular and menstrual length of them
were normal range (21-35 days). that 15.6% respondents
whose menstrual cycle were regular and 21.6% respondents
whose menstrual cycle were irregular and menstrual length
of them were less than 21 days.

Figure 7 shows that 1.2%, 3.2% and 0.8% respondents had
regular menstrual cycle and duration of menstruation were
less than 3 and amount of flow of menstruation were little,
moderate and heavy respectively. 0.8% respondents had
irregular menstrual cycle and duration and amount of flow of
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Table 3. Menstrual patterns and abnormalities of the
respondents.

Variables Frequency Percent (%)
Age at menarche
8-11 23 9.2
12-13 180 72
14-16 47 18.8
Menstrual cycle
Regular 181 72.4
Irregular 69 27.6
Irregular menstrual cycle
Twice in 1 9 3.6
month
Once in 3 49 19.6
months
Once in 6 4 1.6
months
Twice in 3 7 2.8
months
Cycle length
<21 30 12
21-35 127 50.8
>35 93 37.2
Duration of flow
<3 12 6
3-7 202 80.8
>7 33 13.2
Amount of flow
Little 35 14
Moderate 155 62
Heavy 60 24
PMS
Yes 180 72
No 70 28
Dysmenorrhea
Yes 193 77.2
No 57 22.8
menstruation was less than 3 and moderate

respectively.8.8%, 38.4% and 12.8% respondents had
regular menstrual cycle and duration of menstruation were
3-7 and amount of flow of menstruation were little,
moderate and heavy respectively. 2.8%, 12.8% and 5.2%
respondents had irregular menstrual cycle and duration of
menstruation were 3-7 and amount of flow of menstruation
were little, moderate and heavy respectively. 0.4%, 6.4%
and 0.4% respondents had regular menstrual cycle and
duration of menstruation were greater than 7 and amount of
flow of menstruation were little, moderate and heavy
respectively. 0.8%, 0.4% and 4.8% respondents had irregular
menstrual cycle and duration of menstruation were greater
than 7 and amount of flow of menstruation was little,
moderate and heavy respectively.
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Figure 3. Distribution of respondents according to menstrual
cycle.
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Figure 4. Graphical representation of irregularities of
menstrual cycle of the respondents.
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Figure 5. Graphical representation of prevalence of
menstrual disorders among the students.

Table 4 represents PMS symptoms of the respondents. Out
of the 180 students most of the students were experienced by
joint or muscle pain (44%), breast tenderness (42.8) and
abdominal bloating (42%). More than one symptom was
reported in one respondent before the menstruation (Figure
8).
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Figure 6. Distribution of students according to their
menstrual cycle and length of cycle.
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Figure 7. Distribution of students according to their
menstrual cycle and duration of the menstrual cycle and
amount of flow.

Table 5 represents dysmenorrhea of the students. Out of the
193 participants, most of the students were suffered from
abdominal pain (84.4%). 33.7% hip pain, 15.5% arm pain,
46.1% leg pain, 18.7% join pain and chest pain 13.5% of the
respondent were reported. One respondent was suffered
from different pain and various intensity. Abdominal in pain
were most intense among the students. The pain was lasting

Zohora FT, Shila MS & Khanam R

Table 4. Distribution of students according to PMS
symptoms.

Variables Frequency Percent (%)
Breast 107 42.8
tenderness
Joint or muscle 110 44
pain
Abdominal pain 106 42.4
Abdominal 9 3.6
bloating
Fatigue of low 15 6
energy
Headaches 31 12.4
Irritability 23 9.2
Sadness, anxiety 21 8.4
Trouble 24 9.6
concentrating
Digestive 31 12.4
changes
Lack of interest 59 23.6
in daily activities
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Figure 8. Graphical representation of the PMS symptoms
among respondents.

Table 6 shows that, out of 250 students, most of the student
known about hygiene and 8.4% of the students don’t know
about hygiene. 6.8% of the students did not use sterile
sanitary pad during menstruation. Most of the students used
1-2 pads per day (56%), 33.2% used 3-4 pads and 10.8%
used more than 5 pads per day.

Table 7 shows that there was positive correlation between
BMI of students and their menstrual cycle (r = 0.651). 10.4%
respondents were underweight, 8.8% respondents whose
BMI were normal, 6.8% respondents were overweight, 1.6%
respondents were obese and their menstrual cycle were

in various range 51.8% of the student’s 1** day, 28.5% 1" 2 jrregular. 14.4% respondents are underweight. 50%
days, 16.6% 1st 3 days and 3.1% all day suffered from pain  respondents were normal, 6% were overweight, 2%

(Figure 9).
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Table 5. Distribution of students according to
dysmenorrhea.
Variables Frequency Percent (%)
Location of pain
Abdominal 163 84.4
Intense 71 43.6
Less intense 52 31.9
Sometimes 40 24.5
Hip 65 33.7
Intense 12 18.5
Less intense 23 35.4
Sometimes 30 46.2
Arm 30 15.5
Intense 5 16.7
Less intense 11 36.7
Sometimes 14 46.7
Leg 89 46.1
Intense 20 22.5
Less intense 42 47.2
Sometimes 27 30.3
Joint 36 18.7
Intense 7 194
Less intense 17 47.2
Sometimes 12 33.3
Chest 26 135
Intense 4 154
Less intense 7 26.9
Sometimes 15 57.7
Days of pain
1%t day 100 51.8
1%t 2 days 55 28.5
1%t 3 days 32 16.6
All day 6 3.1
180
160
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Figure 9. Graphical representation of dysmenorrhea among
respondents.
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Table 6. Usual personal hygiene during menstruation among
respondents related to menstruation.

Characteristics Frequency Percent (%0)
Knowing hygiene

Yes 229 91.6
No 21 8.4
Using sterile sanitary pads

Yes 233 93.2
No 17 6.8
Pads use per day

1-2 140 56
3-4 83 33.2
>5 27 10.8

respondents were obese and their menstrual cycles were
regular.

Table 8 shows that there was strong positive correlation of
body mass index and menstrual cycle irregularities of
students (r = 0.820). 1.6% respondents were underweight
and normal BMI, 0.4% respondents were overweight and
they faced their menstrual cycle twice in one month. Most of
the respondents (8.4%) were underweight and they faced
their menstrual cycle once in three months. 2% respondents
were normal and they faced their menstrual cycle twice in
three months.

Table 9 shows that there was very weak positive Correlation
of body mass index and menstrual cycle length of students (r
= 0.044). Most of the respondents (32.8%) whose BMI were
normal and they faced their menstrual cycle 21-35. 3.6%,
7.6% and 0.8% were underweight, normal and overweight
respectively and they had polymenorrhea. 9.6%, 18.4%,
6.8% and 2.4% were underweight, normal, overweight and
obese respectively and they had oligomenorrhea.

Table 10 shows that there was positive correlation of body
mass index and duration of menstrual flow of students (r =
0.434). 2%, 3.6% and 0 .4% respondents were underweight,
normal, overweight and respectively and they had
hypomenorrhea. 19.6%, 47,6%, 10.4% and 3.2%
respondents were underweight, normal, overweight and
respectively and they have normal duration of menstrual
flow. 3.2%, 7.6%, 2% and 0.4% respondents were
underweight, normal, overweight and respectively and the
duration of menstrual flow of them were greater than 7.

SciTech Central Inc.
J Pharm Drug Res (JPDR)

475



J Pharm Drug Res 4(1): 470-479 Zohora FT, Shila MS & Khanam R

Table 7. Correlation of body mass index and menstrual cycle of students.

Menstrual BMI Total no Value of r
cycle Under w. Normal Over w. N=32 Obese N=9

N=62 N=147
Regular 36(14.4%) 125(50%) 15(6%) 5(2%) 181 0.651
Irregular 26(10.4%) 22(8.8%) 17(6.8%) 4(1.6%) 69

Table 8. Correlation of body mass index and menstrual cycle irregularities of students.

Menstrual cycle BMI Total no Value of r
irregularities Under w. Normal Over w. N=32 Obese N=9
N=62 N=147
Twice in 1 month 4(1.6%) 4(1.6%) 1(.4%) 0 9
Once in 3 months = 21(8.4%) 12(4.8%) 12(4.8%) 4(1.6%) 49 0.820
Once in 6 months 2(0.8%) 0 2(0.8%) 0 4
Twice in three 0 5(2%) 2(0.8%) 0 7
months

Table 9. Correlation of body mass index and menstrual cycle length of students.

Menstrual BMI Total no Value of r
cycle length Under w. Normal Over w. N=32  Obese N=9
N=62 N=147
<21 9(3.6%) 19(7.6%) 2(0.8%) 0 30
21-35 29(11.6%) 82(32.8%) 13(5.2%) 3(1.2%) 127 0.044
>35 24(9.6%) 46(18.4) 17(6.8%) 6(2.4%) 93

Table 10. Correlation of body mass index and duration of menstrual flow of students.

Duration of BMI Total no Value of r
menstrual Under w. Normal Over w. N=32  Obese N=9
flow N=62 N=147
<3 5(2%) 9(3.6%) 1(0.4%) 0 15
3-7 49(19.6%) 119(47.6%) 26(10.4%) 8(3.2%) 202 0.434
>7 8(3.2%) 19(7.6%) 5(2%) 1(0.4%) 33

Table 11 shows that there was weak positive Correlation of  (r = 0.185). Most of the respondents whose BMI were
body mass index and amount of menstrual flow of students  normal and they had moderate menstrual flow.

Table 11. Correlation of body mass index and amount of menstrual flow of students.

Amount of BMI Total no Value of r
menstrual flow Under w. Normal Over w. N=32  Obese N=9

N=62 N=147
Little 7(2.8%) 21(8.4%) 7(2.8%) 0 35
Moderate 44(17.6%) 91(36.4%) 16(6.4%) 4(1.6%) 155 0.185
Heavy 11(4.4%) 35(14%) 9(3.6%) 5(2%) 60

Table 12 shows that there was positive correlation of body = Most of the respondents who experienced PMS symptoms
mass index of students and their premenstrual syndrome (r = were normal (40.4%), underweight (19.6%), overweight
0.646). (3.2%) and obese (3.2%).
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Table 12. Correlation between BMI of students and their premenstrual syndrome.

PMS BMI Total no Value of r
Under w. Normal Over w. N=32 Obese N=9
N=62 N=147
Yes 49(19.6%) 101(40.4%) 22(8.8%) 8(3.2%) 180 0.646
No 13(5.2%) 46(18.4%) 10(4%) 1(0.4%) 70
Table 13 shows that there was weak positive correlation of ~ There was very weak relation between BMI and
body mass index of students and dysmenorrhea (r = 0.106).  dysmenorrhea.
Table 13. Correlation between BMI and dysmenorrhea of students.
Dysmenorrhea BMI Total no Value of r
Under w. Normal Over w. N=32  Obese N=9
N=62 N=147
Yes 54(21.6%) 108(34.2%) 25(10%) 6(2.4%) 193 0.106
No 8(3.2%) 39(15.6%) 7(2.8%) 3(1.2%) 57
DISCUSSION greater than 7 days. Most of the respondents who

Menstruation is a female phenomenon and an important
component of the active reproductive life of a woman. It
starting with menarche in young girls and terminates with
menopause. Thereby it becomes a regular monthly event that
culminates into social, sexual, and reproductive life. It is
considered as indicator of women’s health [24,25].
Menstrual problems include menstrual cycle irregularities
(of duration or length), hyper-or hypomenorrhea, poly-or
oligomenorrhea, dysmenorrhea, amenorrhea, menorrhagia
and premenstrual syndrome [16]. In this study, out of the
250 respondents, 72.4% had regular menstrual cycles and
27.6% had abnormal and irregular cycles. According to the
BMI categorization, underweight reported in 62 (24.8%),
normal reported in 147 (58.8%), overweight reported in 32
(12.8%) and obese reported in 9 (3.6%) respondents. In this
study, 24% respondents had heavy menstrual blood flow and
lasting more than 7 days, these students were reported in
menorrhagia, 12% polymenorrhea, 37.2% oligomenorrhea,
14% hypomenorrhea (scanty or little blood flow) were
reported by the students. Here, 77.2% had dysmenorrhea and
72% had premenstrual syndrome were reported by the
students among 250 participants. The students whose have
irregular menstrual cycle, most of them were underweight
(10.4%) and overweight. In this study, most of the students
(8.4%) were underweight and they faced their menstrual
cycle once in three months. 3.6%, 7.6% and 0.8% were
underweight, normal and overweight respectively and they
had polymenorrhea. 9.6%, 18.4%, 6.8% and 2.4% were
underweight, normal, overweight and obese respectively and
they had oligomenorrhea. 2%, 3.6% and 0.4% respondents
were underweight, normal, overweight and respectively and
they had hypomenorrhea. 3.2%, 7.6%, 2% and 0.4%
respondents were underweight, normal, overweight and
respectively and the duration of menstrual flow of them were

experienced PMS symptoms were normal 40.4%,
underweight 19.6%, overweight 3.2% and obese 3.2%. Most
of the student known about hygiene and 8.4% of the students
don’t know about hygiene. 6.8% of the students did not use
sterile sanitary pad during menstruation. Most of the
students used 1-2 pads per day (56%), 33.2% used 3-4 pads
and 10.8% used more than 5 pads per day. A study reported
a positive correlation between body mass index and
menstrual profile as duration, length and amount of
menstruation (r = 0.138, 0.313, 0.144) respectively. This
study shows a strong positive correlation between BMI and
menstrual profile as menstrual cycle (r = 0.651), menstrual
cycle irregularities (r= 0.820) and premenstrual syndrome (r
= 0.646). There was weak positive correlation between BMI
and menstrual profile as cycle length (r = 0.044), duration of
menstrual flow (r = 0.434), amount of menstrual flow (r =
0.185) and dysmenorrhea (r = 0.106). A study found that
37.67% girls seek the treatment for their menstrual problems
[9]. Another study showed that 6% girls from Dhaka seek
the treatment from physician for common menstrual problem
[26]. In my study, 30.4% students were used various type of
treatment like drug, hormone and other types. The
respondents were used various type of drugs like
Paracetamol Butapen, Nospa, Algine, Losectine, Met500,
Norvis, Hprds, Neso, Sonap, Bigmet and so on. Some of the
respondents have any other major disease like asthma,
hormonal problem and migraine problem. A few
respondents (3.1%) have asthma. There were some
limitations of this study including a small group of
populations from a particular area and age limitation.
Menstrual irregularities associated with multiple factors.
Menstrual cycle regulated by different hormones. This study
only symptom-based prevalence study. In these study
molecular and genetic factors were not analyzed. Further
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more precise study will be required to take this consideration
into account.

CONCLUSION

This population based cross-sectional study demonstrated
menstrual profile and BMI and correlation of menstrual
irregularities with BMI of some populations. The result
showed that there was a significant positive correlation
between menstrual cycle irregularities and BMI. The result
also showed that there was a significant positive correlation
between BMI and menstrual profile. Therefore, objective
and findings of this study are very much relevant to the
public health concern of Bangladesh.
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