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Introduction. Obesity has been reported to be linked with menstrual abnormalities including abnormality in cycle length,
duration, and period blood loss. However, which anthropometric parameter is a better marker of menstrual abnormality is yet
unknown. This study aims to explore the association of BMI, waist-hip ratio (WHR), and waist-height ratio (WHtR) with
menstrual abnormalities. Methods. This was a cross-sectional study conducted among 240 nursing students on two nursing
campuses of Nepal. Demographic and menstrual characteristics related data were collected from the participants via the face-toface interview technique followed by anthropometric measurements. Binary logistic regression was used to study the association
of BMI, WHR, and WHtR with menstrual characteristics. Univariable and multivariable regression models were calculated at 95%
conﬁdence interval and a P value of 0.05 using a Statistical Package for Social Sciences, IBM SPSS v21 (IBM, Armonk, New York).
Results. Out of 240 participants, 52 participants (21.67%) were underweight (<18.5 kg/m2), and 47 participants (19.58%) were
either overweight (≥23 kg/m2) or obese (≥25 kg/m2). Overweight and obese BMI was associated with abnormality in menstrual
cycle length (AOR � 4.24; 95% CI � 1.77–10.17), duration of the menstrual period (AOR � 2.52; 95% CI � 1.09–5.81), and periodic
menstrual blood loss (AOR � 9.04; 95% CI � 3.55–23.01). Increase in WHtR (>0.5) was associated with abnormal cycle length
(AOR � 3.09; 95% CI � 1.09–8.80) and abnormal period duration (AOR � 3.05; 95% CI � 1.10–8.44). An increase in WHR (>0.8)
was associated with abnormal cyclical menstrual blood loss (AOR � 4.93; 95% CI � 1.55–15.71). Conclusions. Obesity predisposes
to menstrual irregularities. BMI is a better predictor of menstrual irregularity as the increase in BMI is associated with abnormality
in menstrual cycle length, period duration, and blood loss. Increased WHR was associated with periodic blood loss only. Increased
WHtR was associated with abnormal cycle length and period duration, but not menstrual blood loss.
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1. Introduction
Anthropometric indices encompass quantitative measurements of the muscle, bone, and adipose tissue and are used to
assess body composition and nutritional status of an individual [1]. Anthropometric parameters viz. height, weight,

and body circumferences (waist and hip) have been used to
calculate the anthropometric indices such as body mass
index (BMI), waist-to-hip ratio (WHR), and waist-to-height
ratio (WHtR). There are variations in body fat content
according to age, sex, race, ethnicity, and geography. Studies
show that obesity leads to a myriad of complications
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Number of participants
College I=125 and
College II=123
Total number of
participants=248

Remaining number of
participants after
exclusion:
College I=122
College II=121

Participants who were excluded:
• Pregnant females
• Females on hormonal
contraceptives or intrauterine
devices
• Females with organic disease
(3 excluded from College I and 2
from College II)

Those unwilling to participate or refusing
to give consent were excluded
(1 from College I and 2 from College II)

Final number of
participants in the study
College I=121 College
II=119

Total number of
participants in the study
(n=240)

Figure 1: Flow diagram showing the selection of participants.

including cardiovascular and cerebrovascular diseases,
gastroesophageal reﬂux, sleep disorders, dementia, and even
depression [2]. Obesity is also linked with infertility, abnormal menstrual cycle, and even endometrial carcinoma
[3, 4].
Menstruation is a physiological process characterized
by cyclical bleeding per vagina due to the shedding of the
endometrial lining following a decline in the level of estrogen and progesterone hormones. A normal menstrual
cycle occurs in the interval of 21–35 days, with a cycle
duration of 3–7 days, and blood loss of less than 80 ml
[5, 6]. A normal menstrual cycle indicates an intact hypothalamus-pituitary ovarian axis. It reﬂects a state of
hormonal balance and sound reproductive capacity [7]. The
menstrual cycle is aﬀected by several factors including
smoking, alcohol, stress, physical activity, nutritional status, ethnicity, and body build [8, 9]. A study among high
school girls showed that menstrual characteristics were
signiﬁcantly aﬀected by height, weight, BMI, and body
circumferences [10]. This study aims to check the

association of menstrual abnormality with BMI, WHR, and
WHtR among nursing students of Nepal and also aims to
explore which anthropometric parameter is a better predictor of menstrual abnormality.

2. Materials and Methods
2.1. Setting. Nepal is a landlocked developing country situated in Southeast Asia. It ranks 142 out of 189 countries in
terms of the human development index (HDI) and has an
HDI of 0.602 in 2019 [11]. With an area of 1,47,1516 sq. km,
Nepal is divided into 7 federal provinces, 77 districts, and
consists of 3 principal physiographic belts: Himalaya, Hilly,
and Terai regions.
2.2. Research Design and Participants. This was a crosssectional study conducted from July 2019 to October 2019 in
two nursing campuses, one each of Karnali province and
Bagmati province of Nepal. These two campuses were
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purposively selected. All the female nursing students with
ages ranging from 16 to 24 years who have had their
menarche and consented to participate were included in this
study. The participants who were pregnant, using hormonal
contraceptives or intrauterine devices, and with any known
organic diseases and/or under any medication were excluded
from this study. Participants who were missing during the
ﬁrst visit were covered during the next visit within a week to
increase the participation rate in the study. A total of 243
participants met the inclusion criteria. However, three
participants refused to participate in the study. Thus, the
ﬁnal sample size was 240. Figure 1 shows the ﬂow diagram of
the selection of participants.
2.3. Data Acquisition. Data were collected from each participant by the face-to-face interview technique. The
standard pretested and semistructured questionnaire was
used to collect the data related to current age in completed
years, age at menarche (in completed years), and menstrual
characteristics including length of the menstrual cycle,
duration of the menstrual period, and the number of pads
used per menstrual period to quantify the periodic menstrual blood loss. After the face-to-face interview, anthropometric measurements were taken. Height, weight,
hip circumference, and waist circumference were measured
by the same investigators to avoid interpersonal bias during
the measurements as per the criteria deﬁned by the WHO
[12].
2.4.
Assessment
of
Anthropometric
Parameters.
Asia-Paciﬁc classiﬁcation of BMI by Western Paciﬁc Regional Oﬃce was considered for categorization of BMI in
our study [13]. The cutoﬀ range for normal BMI is considered 18.5–22.9 kg/m2 with BMI <18.5 kg/m2 being
regarded as underweight, BMI of 23–24.9 kg/m2 as overweight, and BMI of ≥25 kg/m2 as obesity. Likewise, WHR
less than 0.8 and WHtR less than 0.5 are considered normal
for women, and levels above them were regarded as high
[14].
All the anthropometric indices were calculated as per
FANTA guidelines [14]. All measurements were taken with
minimum clothes. The weight and height were taken without
shoes, and hip and waist circumferences were measured in
anatomical position at the end of normal expiration. The
weight was measured to the nearest 0.1 kilograms (kg) using
a digital weighing machine (Nureca Inc., NY, USA). Height
was measured in centimeters with the help of a stadiometer
(Seca, Hamburg, Germany) with a precision of 0.1 centimeters (cm). The waist circumference and hip circumference
were measured in centimeters at the nearest 0.1 cm by using
an inelastic measuring tape (SellnShip Tailor Inch Tape,
India).
BMI was calculated as weight in kilograms divided by the
square of the height of the participant in meters. WHR was
calculated by dividing the waist circumference by the hip
circumference of the participant, and WHtR was calculated
by dividing the waist circumference by the height of the
participant.
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2.5. Assessment of Menstrual Characteristics. Participants
were asked about the characteristics of their menstrual cycle
based on their recall of the characteristics of the past three
months. The length of the menstrual cycle was deﬁned as the
period between the ﬁrst day of two consecutive menstruations, while the duration of the menstrual period was deﬁned
as the days of menstrual bleeding per menstrual cycle.
There is a lot of discrepancy in regards to the normal
length of the menstrual cycle, duration of the menstrual
period, and amount of blood loss during menstruation. We
had conducted an initial pretest among 25 students of a
nursing college. Based on the results of the pretest and
previous literature, we have considered the normal length of
the menstrual cycle as 21–35 days and the normal duration
of the menstrual period as 3–7 days [5, 15]. During our
pretest, the nursing students mentioned that they changed
their pads at least 3-4 times a day, even if they were partially
soaked. Thus, relating it to the normal duration of the
menstrual period, we have considered 15–20 pads as
moderate or normal menstrual bleed. Pads less than 15 and
pads more than 20 were considered as mild and heavy
bleeding, respectively, and were categorized into abnormal
menstrual blood loss.
2.6. Data Management and Statistical Analysis. The data
from the questionnaire and proforma were ﬁrst thoroughly
checked, coded, and entered into Microsoft Excel 2019 v16.0
(Microsoft, WA, USA). It was then transferred into a Statistical Package for Social Sciences, IBM SPSS v21 (IBM,
Armonk, New York) for the statistical calculations. Demographic, anthropometric, and menstrual characteristics
of study participants were presented in the table as frequency, proportions, mean ± SD, and range. The chi-square
test was used to test for group diﬀerences. For univariable
logistic regression analyses, odds ratios (OR) and 95%
conﬁdence interval (CI) were calculated. Multivariable logistic regression was used to determine independent anthropometric parameters associated with menstrual
characteristics, and adjusted odds ratios (AOR) were calculated at 95% conﬁdence interval (CI). All variables with
P < 0.20 were retained in the ﬁnal multivariable model.
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2.7. Ethical Approval. The aims and objectives, data collection procedure, possible risks, and beneﬁts of participating in this study were well explained to the participants,
and they were assured that their participation in the study
was voluntary and they may quit at any stage of ﬁlling the
questionnaire. Both written and verbal informed consent
were taken before the study. All procedures were approved
by Nepal Health Research Council (reference no. 890) and
were conducted under the Declaration of Helsinki for human studies of the World Medical Association.

3. Results
3.1. Demographic, Anthropometric, and Menstrual Characteristics of Study Participants. Out of 240 participants, most
of them belonged to the age group ≥20 years (161, 67.08%),
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Table 1: Demographic and anthropometric characteristics of study participants (N � 240).

S. no.

Demographic and anthropometric characteristics

1

Age group (mean ± SD � 19.2 ± 2.5), range (16–24)

2

Age of menarche (mean ± SD � 13.3 ± 1.5), range (7–19)

3

BMI (mean ± SD � 20.9 ± 3.1), range (14.5–32.46)

4

Waist-hip ratio (WHR) (mean ± SD � 0.9 ± 0.3), range (0.65–1.24)

5

Weight-height ratio (WHtR) (mean ± SD � 0.5 ± 0.3), range (0.28–0.63)

<20 years
≥20 years
≤10 years
11–14 years
≥15 years
Normal
Underweight
Over weight
Obese
Normal (≤0.8)
High (>0.8)
Normal (≤0.5)
High (>0.5)

Frequency
79
161
41
155
44
141
52
35
12
133
107
155
85

Proportion (%)
32.92
67.08
17.08
64.58
18.34
58.75
21.67
14.58
5.00
55.41
44.59
64.58
35.42

Table 2: Menstrual characteristics of study participants.
Menstrual characteristics of the participants
<21 days (polymenorrhea)
Length of the menstrual cycle
21–35 days (normal)
>35 days (oligomenorrhea)
<3 days
Duration of the menstrual period
3–7 days
>7 days
Mild (<15 pads)
Periodic menstrual blood loss1
Moderate (15–20 pads)
Heavy (>20 pads)

Frequency
38
146
56
65
126
49
59
156
25

Proportion (%)
15.83
60.83
23.34
27.08
52.50
20.42
24.58
65.00
10.42

1

Moderate category of periodic menstrual blood loss was taken as normal and the rest were categorized as abnormal.

Table 3: Relation of anthropometric parameters with the length of the menstrual cycle by using binary logistic regression analysis.
Anthropometric
parameters
BMI
Normal (n � 141)
Underweight (n � 52)
Overweight and
obese (n � 47)
WHR
Normal (n � 133)
High (n � 107)
WHtR
Normal (n � 155)
High (n � 85)
1

Univariable model
Odds ratio
95% CI P value
(OR)
<0.001
1
7.01
3.48–14.11 <0.001

Normal cycle1
(n � 146) (no. (%))

Abnormal cycle2
(n � 94) (no. (%))

113 (80.14)
19 (36.54)

28 (19.86)
33 (63.46)

14 (29.79)

33 (70.21)

9.51

112 (84.21)
34 (31.8)

21 (15.79)
73 (68.2)

1
11.45

123 (79.35)
23 (27.05)

32 (20.65)
62 (72.94)

1
10.36

4.49–20.13 <0.001

Multivariable model#
Adjusted
95% CI P value
OR
1.0
2.08

0.88–4.92

0.097

4.24

1.77–10.17

0.001

1.0
2.78

0.96–8.05

0.060

1.0
3.09

1.09–8.80

0.034

<0.001
6.17–21.26 <0.001
<0.001
5.59–19.19 <0.001

2

Normal length of menstrual cycle � 21–35 days of menstrual cycle. Abnormal length of menstrual cycle � less than 21 and more than 35 days of menstrual
cycle. #Adjusted for BMI, WHR, and WHtR.

and a majority of them (155, 64.58%) had their menarche at
age 11–14 years. Most of the participants had normal BMI
(141, 58.75%), followed by underweight (52, 21.67%),
overweight (35, 14.58%), and obese (12, 5.00%). Waist-tohip ratio (WHR) and waist-to-height ratio (WHtR) were
normal in about half of the participants (133, 55.41% and
155, 64.58%) (Table 1).
The length of the menstrual cycle was normal in threeﬁfths (146, 60.83%) followed by oligomenorrhea (56,
23.34%) and polymenorrhagia (38, 15.83%). Duration of the

menstrual period was normal in only about half of the
participants (125, 52.50%), while periodic blood loss was
normal in about two-thirds of the participants (156, 65.00%)
(Table 2).
3.2. Association of Anthropometric Parameters with Menstrual
Characteristics. Participants with overweight and obese
BMI had 4.24 odds of having an abnormal menstrual cycle
length compared to normal BMI (AOR � 4.24, 95%
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Table 4: Relation of anthropometric parameters with duration of the menstrual period by using binary logistic regression analysis.
Anthropometric
parameters
BMI
Normal (n � 141)
Underweight (n � 52)
Overweight and
obese (n � 47)
WHR
Normal (n � 133)
High (107)
WHtR
Normal (n � 155)
High (n � 85)

Univariable model
Odds ratio
95% CI P value
(OR)
<0.001
1
0.8
0.6–1.6 <0.001

Normal period1
(n � 126) (no. (%))

Abnormal period
(n � 114) (no. (%))

93 (65.96)
19 (36.54)

48 (34.04)
33 (63.46)

14 (29.79)

33 (70.21)

1.1

92 (69.17)
34 (31.78)

41 (30.83)
73 (68.22)

1
4.82

103 (66.45)
23 (27.06)

52 (33.55)
62 (72.94)

1
5.34

0.8–1.5

<0.001

Multivariable model#
Adjusted
95% CI P value
OR
1.0
1.35

0.59–3.08

0.482

2.52

1.09–5.81

0.030

1.0
1.47

0.54–4.05

0.453

1.0
3.05

1.10–8.44

0.032

<0.001
2.78–8.34 <0.001
<0.001
2.98–9.57 <0.001

1

Normal duration of the menstrual period � 3–7 days of menstrual period. 2Abnormal duration of menstrual period � less than 3 and more than 7 days of the
menstrual period. #Adjusted for BMI, WHR, and WHtR.

Table 5: Association of anthropometric parameters with periodic menstrual blood loss (deﬁned by no. of menstrual pads/cycle) by using
binary logistic regression analysis.
Anthropometric
parameters
BMI
Normal (n � 141)
Underweight
(n � 52)
Overweight and
obese (n � 47)
WHR
Normal (n � 133)
High (107)
WHtR
Normal (n � 155)
High (n � 85)

1

2

Univariable model
Odds
P
ratio
95% CI
value
(OR)
<0.001
1 (Ref.)

Normal bleeding
(n � 156) (no. (%))

Abnormal bleeding
(n � 84) (no. (%))

125 (88.65)

16 (11.35)

18 (34.62)

34 (65.38)

14.76

6.81–31.96 <0.001

13 (27.66)

34 (72.34)

20.43

8.96–46.59 <0.001

121 (90.98)
35 (32.71)

12 (9.02)
72 (67.29)

1 (Ref.)
20.74

131 (84.52)
25 (29.41)

24 (15.48)
60 (70.59)

1 (Ref.)
13.10

Multivariable model#
Adjusted
OR

95% CI

P
value

4.42

1.79–10.92

0.001

9.04

3.55–23.01 <0.001

1.0
4.93

1.55–15.71

0.007

1.0
2.22

0.74–6.66

0.154

1.0

<0.001
10.12–42.51 <0.001
<0.001
6.92–24.79 <0.001

1

Normal periodic menstrual blood loss � 15–20 pads/cycle. 2Abnormal periodic menstrual blood loss � less than 15 and more than 20 pads. #Adjusted for
BMI, WHR, and WHtR.

CI � 1.77–10.17, P value � <0.001). Participants with underweight BMI had 2.08 odds of having an abnormal
menstrual cycle length. However, the association was not
statistically signiﬁcant (AOR � 2.08, CI � 0.88–4.92, P value � 0.097). Length of menstrual cycle was not associated
with WHR but was positively associated with WHtR
(AOR � 3.09, 95% CI � 1.09–8.80, P value � 0.034) (Table 3).
Abnormal duration of the menstrual period was seen in
participants with increased BMI (AOR � 2.52, 95%
CI � 1.09–5.81, P value � 0.030) and increased WHtR
(AOR � 3.05, 95% CI � 1.10–8.44, P value � 0.032). Although
underweight individuals had 1.35 odds of having abnormal
duration of the menstruation period, the association was not
statistically signiﬁcant. (AOR � 1.35, CI � 0.59–3.08,
Pvalue � 0.482) (Table 4).
Periodic menstrual blood loss was higher in underweight
(AOR � 4.42, 95% CI � 1.79–10.92, P value � 0.001) as well
overweight
and
obese
individuals
(AOR � 9.04,
CI � 3.55–23.01, P value � <0.001) as compared to participants with normal BMI. Menstrual blood loss was not

associated with WHtR but was signiﬁcantly associated with
WHR (AOR � 4.93, CI � 1.55–15.71, P value � 0.007)
(Table 5).

4. Discussion
The average BMI of participants in our study was
20.3 ± 3.1 kg/m2. A cross-sectional study conducted in 2021
in Nepal showed that the average BMI of the overall population was 20.9 ± 1.8 kg/m2 [16]. Likewise, another descriptive cross-sectional study conducted among the medical
students of Nepal showed that the average BMI was
20.8 ± 2.4 kg/m2 [17].
In our study, the prevalence of overweight and obesity
was 14.58% and 5.00%, respectively, which was lower as
compared to other studies. Results from Nepal Demographic
Health Survey, NDHS 2016, showed that the prevalence of
overweight and obesity in Nepalese men and women was
28.77% and 32.87%, respectively, and the prevalence of
underweight was 17.27% [18]. Although a large cutoﬀ has
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been considered for obesity in the NDHS study (≥25 kg/m2),
the higher prevalence of obesity in this study could be because this study was done among individuals above the age
of above 50. Since this study comprised more of the adult
population, the prevalence of obesity was higher. In a study
done among adolescent girls in Bharatpur Metropolitan
City, 23.90% were overweight and 10.40% were obese [19].
The lower prevalence of overweight and obesity in our study
could be because our study was done among young girls
only, while the NDHS survey includes the adult population.
The prevalence of obesity increases with age with adults
being at a higher risk compared to young people. This could
be partly because insulin resistance increases with age [20].
On the other hand, the higher prevalence of overweight and
obesity in the adolescents-based study done in Bharatpur
could be due to variation in geography, climate, and ethnicity. Another pertinent reason for the diﬀerence could be
that this study was done among nursing students. Healthier
individuals are expected into nursing programs. Furthermore, we have excluded students with medical problems or
with those who use chronic medications, likely excluding
some of the heavier women (excluded based on hypertension, diabetes, and hypothyroid). In our study, the proportion of participants with abnormal menstrual cycle
length, abnormal menstrual period duration, and abnormal
periodic menstrual bleeding was 39.17%, 47.50%, and
35.00%, respectively. A study done among adolescent girls in
Pokhara, Nepal, showed that the proportion of girls with
abnormal menstrual cycle was relatively lower with 25.77%,
while those with abnormal period duration was 11.15% [21].
Likewise, in a study by Nazish et al., among young female
students studying health sciences, the proportion of participants with the abnormal menstrual cycle, abnormal
menstrual period, and abnormal periodic menstrual
bleeding was 21.60%, 29.20%, and 34.20%, respectively [22].
In a study by Karout et al., among female nursing students,
the proportion of participants with the abnormal menstrual
cycle and abnormal menstrual period was 59.49% and
13.59% [23]. Thus, the pattern of the menstrual cycle was
similar in most of the studies within and outside Nepal.
Our study showed that menstrual cycle abnormalities
including abnormal cycle length, period duration, and periodic blood loss was higher in overweight and obese individuals as opposed to those with normal BMI. Adipose
tissue in obese individuals increases the conversion of androgen into estrogen. Furthermore, the decreased level of sex
hormone-binding globulin in obese individuals leads to
higher free estradiol levels [24]. The raised estrogen level
causes thickening of the endometrial lining, thus contributing to heavy and prolonged menstrual bleeding. A higher
incidence of menstrual irregularity in overweight and obese
females can also be attributed to the higher incidence of
anovulatory cycles in them [25]. Polycystic ovarian syndrome (PCOS) which is a common endocrinopathy in
women of the reproductive age group is usually seen in obese
females, and irregular menstruation is one of the major
presenting complaints. The linear relation between obesity
and menstrual irregularity in PCOS is supported by the fact
that increased weight exacerbates the clinical features of
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PCOS including menstrual irregularity while weight loss
results in signiﬁcant improvement [26, 27].
Although there has been much research in regards to the
relation of menstrual irregularity and menstrual blood loss
with weight and BMI, only a few studies have incorporated
indices like WHR and WHtR. While BMI reﬂects overall
adiposity, WHR and WHtR are considered surrogate
markers for central adiposity. Central obesity is found to be
more closely linked with the complications of metabolic
syndrome, normal-weight central obesity being more deadly
than mere high BMI [28]. In regards to the menstrual cycle, a
study by Lakshmanan et al. among women of age 18–40
showed that waist-hip ratio was a better indicator of
menstrual irregularity than BMI [29]. However, in our study,
WHR did not show a signiﬁcant association with other
parameters of menstruation except periodic menstrual blood
loss. WHtR, on the other hand, did not aﬀect periodic
menstrual blood loss but was positively associated with
length of menstrual cycle and duration of a menstrual period. It is unclear why WHR and WHtR showed less causation with menstrual abnormality than BMI.
Our study showed that being underweight did not pose
the risk for abnormal menstrual cycle length and duration.
However, both extremes of BMI were associated with abnormal periodic blood loss compared to individuals with
normal BMI, although the risk of abnormal periodic
menstrual bleeding was higher in overweight and obese
compared to underweight individuals. In the study by
Yunhui Tang, the odds of having heavy menstrual bleeding
were less in underweight individuals as compared to those
with normal BMI [30]. Increased menstrual blood loss in
obese women is attributed to delayed endometrial repair
secondary to a proinﬂammatory local endometrial environment in obese women [31]. Likewise, delayed endometrial repair in underweight females could be liked with the
role of nutrition in healing. There is a paucity of literature
reporting the association of abnormal menstrual bleeding
with BMI.
We used logistic regression to study the strength of
association of menstrual characteristics with BMI, WHR,
and WHtR. The inclusion of participants from two diﬀerent
provinces with varied geographical settings helped to
minimize the bias of climate and geography in menstrual
characteristics. A face-to-face interview technique was used
in our study, which increased the authenticity of our data.
Our study had also certain limitations. We did not take into
account other characteristics such as pain during menstruation, menstruation-related symptoms, physical activity,
food habits, and perceived stress. We did not study the
association of age of participants and their menarcheal age
with menstrual characteristics.

5. Conclusion
Being overweight and obese had a positive association with
menstrual abnormalities. BMI is a better predictor of
menstrual irregularity as increased BMI was associated with
menstrual abnormality in terms of cycle length, period
duration, and periodic menstrual blood loss. Increased

Journal of Obesity
WHR was associated with periodic blood loss only. Increased WHtR was associated with abnormal cycle length
and period duration but not with periodic menstrual blood
loss. Thus, weight control is important in women for regular
and healthy menstruation.

Abbreviations
BMI: Body mass index
WHR: Waist-hip ratio
WHtR: Waist-height ratio.

Data Availability
The data used to support the ﬁndings of this study are
available from the corresponding author upon request and
are archived by the authors, as per the institutional review
board policies.

Conflicts of Interest
The authors declare that there are no conﬂicts of interest.

Authors’ Contributions
KA conceptualized the study design, collected and entered
data, and drafted the manuscript. PS and GKY entered data,
interpreted, and drafted and ﬁnalized the manuscript. SN
collected and entered data and drafted the manuscript. SK
collected and entered data and drafted and ﬁnalized the
manuscript. SS collected data and drafted the manuscript.

Acknowledgments
The authors would like to extend their sincere thanks to all
the nursing faculties of nursing colleges who helped them
during data collection.

References
[1] D. Segula, “Complications of obesity in adults: a short review
of the literature,” Malawi Medical Journal : The Journal of
Medical Association of Malawi, vol. 26, no. 1, pp. 20–24, 2014.
[2] K. Casadei and J. Kiel, Anthropometric Measurement [Internet]. StatPearls [Internet], StatPearls Publishing, Treasure
Island, FL, USA, 2021, https://www.ncbi.nlm.nih.gov/books/
NBK537315/.
[3] E. Weiderpass, I. Persson, H.-O. Adami, C. Magnusson,
A. Lindgren, and J. A. Baron, “Body size in diﬀerent periods of
life, diabetes mellitus, hypertension, and risk of postmenopausal endometrial cancer (Sweden),” Cancer Causes and
Control, vol. 11, no. 2, pp. 185–192, 2000.
[4] E. Silvestris, G. de Pergola, R. Rosania, and G. Loverro,
“Obesity as disruptor of the female fertility,” Reproductive
Biology and Endocrinology, vol. 16, no. 1, p. 22, 2018.
[5] B. G. Reed and B. R. Carr, “The normal menstrual cycle and
the control of ovulation,” in Endotext [Internet], MDText.com, Inc., South Dartmouth, MA, USA, 2000.
[6] D. K. Thiyagarajan, H. Basit, and R. Jeanmonod, Physiology,
Menstrual Cycle. In: StatPearls [Internet], StatPearls Publishing, Treasure Island, FL, USA, 2022, http://www.ncbi.nlm.
nih.gov/books/NBK500020/.

7
[7] V. E. Beshay and B. R. Carr, “Hypothalamic-pituitary-ovarian
axis and control of the menstrual cycle,” in Clinical Reproductive Medicine and Surgery: A Practical Guide [Internet]
Springer, Berlin, Germany. https://doi.org/10.1007/978-14614-6837-0_2, 2013.
[8] J. Bae, S. Park, and J.-W. Kwon, “Factors associated with
menstrual cycle irregularity and menopause,” BMC Women’s
Health, vol. 18, no. 1, p. 36, 2018.
[9] Y. Liu, E. B. Gold, B. L. Lasley, and W. O. Johnson, “Factors
aﬀecting menstrual cycle characteristics,” American Journal of
Epidemiology, vol. 160, no. 2, pp. 131–140, 2004.
[10] M. Rad, M. Torkmannejad Sabzevary, and Z. Mohebbi
Dehnavi, “Association between menstrual disorders and
obesity-related anthropometric indices in female high school
students: a cross-sectional study,” International Journal of
School Health, vol. 5, no. 2, 2018.
[11] United Nations Development Programme, Human Development
Report 2020: The Next Frontier—Human Development and the
Anthropocene, United Nations, New York, NY, USA, 2020,
https://www.un-ilibrary.org/content/books/9789210055161.
[12] Report of a WHO Expert Consultation, Waist Circumference
and Waist–Hip Ratio, World Health Organization, Geneva,
Switzerland, 2011.
[13] J. U. Lim, J. H. Lee, J. S. Kim et al., “Comparison of world
health rrganization and Asia-Paciﬁc body mass index classiﬁcations in COPD patients,” International Journal of
Chronic Obstructive Pulmonary Disease, vol. 12, pp. 2465–
2475, 2017.
[14] D. S. Prasad, Z. Kabir, J. Suganthy, A. Dash, and B. Das,
“Appropriate anthropometric indices to identify cardiometabolic risk in South Asians,” WHO South-East Asia
Journal of Public Health, vol. 2, no. 3, p. 142, 2013.
[15] M. L. Snook, L. C. Henry, J. S. Sanﬁlippo, A. J. Zeleznik, and
A. P. Kontos, “Association of concussion with abnormal
menstrual patterns in adolescent and young women,” JAMA
Pediatrics, vol. 171, no. 9, pp. 879–886, 2017.
[16] P. Baral, R. Shrestha, R. N. Shrestha, D. Banstola, and
R. Prajapati, “A study of height, weight and body mass index
in Nepalese,” Journal of Gandaki Medical College-Nepal,
vol. 14, no. 2, pp. 88–92, 2021.
[17] M. Amatya, B. Khanal, and S. R. Yadav, “Body mass index of
Nepalese medical students: a cross-sectional study,” International Journal of Development Research, vol. 4, 2014.
[18] L. B. Rawal, K. Kanda, R. A. Mahumud et al., “Prevalence of
underweight, overweight and obesity and their associated risk
factors in Nepalese adults: data from a nationwide survey,
2016,” PLoS One, vol. 13, no. 11, Article ID e0205912, 2018.
[19] P. Bhusal, S. Khatiwada, and P. Poudyel, “Age at menarche
and body mass index among school going adolescent girls in
Bharatpur metropolitan city Chitwan,” Journal of Chitwan
Medical College, vol. 11, no. 4, pp. 73–77, 2021.
[20] M. Jura and L. P. Kozak, “Obesity and related consequences to
ageing,” Age, vol. 38, no. 1, p. 23, 2016.
[21] S. Sharma, S. Deuja, and C. G. Saha, “Menstrual pattern
among adolescent girls of Pokhara Valley: a cross sectional
study,” BMC Women’s Health, vol. 16, no. 1, p. 74, 2016.
[22] N. Raﬁque and M. H. Al-Sheikh, “Prevalence of menstrual
problems and their association with psychological stress in
young female students studying health sciences,” Saudi
Medical Journal, vol. 39, no. 1, pp. 67–73, 2018.
[23] N. Karout, S. M. Hawai, and S. Altuwaijri, “Prevalence and
pattern of menstrual disorders among Lebanese nursing
students,” Eastern Mediterranean Health Journal, vol. 18,
no. 4, pp. 346–352, 2012.

8
[24] L. A. Cooper, S. T. Page, J. K. Amory, B. D. Anawalt, and
A. M. Matsumoto, “The association of obesity with sex
hormone-binding globulin is stronger than the association
with ageing—implications for the interpretation of total
testosterone measurements,” Clinical Endocrinology, vol. 83,
no. 6, pp. 828–833, 2015.
[25] A. J. Hartz, P. N. Barboriak, A. Wong, K. P. Katayama, and
A. A. Rimm, “The association of obesity with infertility and
related menstural abnormalities in women,” International
Journal of Obesity, vol. 3, no. 1, pp. 57–73, 1979.
[26] T. M. Barber, P. Hanson, M. O. Weickert, and S. Franks,
“Obesity and polycystic ovary syndrome: implications for
pathogenesis and novel management strategies,” Clinical
Medicine Insights. Reproductive Health, vol. 13, Article ID
1179558119874042, 2019.
[27] H. J. Teede, C. T. Tay, and A. E. Joham, “Polycystic ovary
syndrome: an intrinsic risk factor for diabetes compounded by
obesity,” Fertility and Sterility, vol. 115, no. 6, pp. 1449-1450,
2021.
[28] M. E. Tucker, “Normal-weight central obesity more deadly
than just high BMI,” 2022, https://www.medscape.com/
viewarticle/854150.
[29] G. Lakshmanan, V. Palanisamy, L. Jaishankar, F. Kamaludeen,
R. Umapathy, and N. Kirubamani, “Correlation between body
mass index, waist-hip ratio and menstrual abnormalities,”
Indian Journal of Science and Technology, vol. 10, no. 24,
pp. 1–5, 2017.
[30] Y. Tang, Y. Chen, H. Feng, C. Zhu, M. Tong, and Q. Chen, “Is
body mass index associated with irregular menstruation: a
questionnaire study?” BMC Women’s Health, vol. 20, no. 1,
p. 226, 2020.
[31] J. J. Reavey, C. Walker, A. A. Murray et al., “Obesity is associated with heavy menstruation that may be due to delayed
endometrial repair,” Journal of Endocrinology, vol. 249, no. 2,
pp. 71–82, 2021.

Journal of Obesity

