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Overweight and menstrual disorders
in girls aged 12-15 years

Siska Octaviani Purba, Karina Sugih Arto, Rina Amalia C. Saragih

Abstract

Background Several studies have noted a strong association
between fat distribution and menstrual disorders. Many studies
have evaluated the association between nutritional status and
menstrual disorders, but the results remain inconclusive.
Objective To assess for possible associations between overweight
and menstrual disorders in girls aged 12-15 years.

Methods A cross-sectional study was conducted in girls aged 12-
15 years who had undergone menarche. Nutritional status was
classified based on the Centers for Disease Control and Prevention
curve for body mass index (BMI) as overweight (P85-P95) and not-
mal weight (P3-<P85); those underweight (<P3) were excluded.
We recorded the subjects’ BMI, waist circumference (WC), waist
circumference-to-height ratio (WtHR), menstrual pain (using
the visual analog scale), menstrual cycle length, menstrual period
duration, and bleeding volume (estimated by the daily number
of menstrual pads used) and compared these variables between
normal weight and overweight subjects.

Results Of 73 subjects, 32.9% were overweight and 67.1% had
normal weight. There were significant associations between
overweight and menstrual disorders (prevalence ratio, PR=1.304;
P=0.027), irregular menstrual cycle (PR=4.696; P<0.001),
abnormal menstrual period duration (PR=2.45; P<0.001), and
excessive bleeding volume (PR=9.528; P<0.001). No significant
association was found between overweight and menstrual pain
(P=0.227). BMI, WC, and WtHR were significantly higher in
girls with irregularity and abnormal duration of menstrual cycles,
but not in girls with excessive menstrual pain.

Conclusion Overweight is significantly associated with menstrual
disorders, irregular menstrual cycle, abnormal menstrual period
duration, and abnormal volume of menstrual loss, but not
with menstrual pain. [Paediatr Indones. 2023;63:499-505;
DOI: https://doi.org/10.14238/pi63.6.2023.499-505 ].
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besity in children is one of the most serious
public health challenges of modern times.
Recent reports state that the incidence of
childhood obesity has increased tenfold
since 1975 and affects 41 million children under the
age of 5 years.!2 Children with obesity are at risk for
poor physical, emotional, and social health.!? Obesity
in childhood carries a high risk of obesity in adulthood.
There are considerable economic costs associated with
obesity because of increased health care spending.1*

Overweight and obesity in children are defined
as body mass index (BMI) between the 85% to 95t
percentile (P85-P95) and BMI >95th percentile
(>P95) for age and sex, respectively. BMI is generally
recommended as the best indicator of overweight
and obesity in children and adolescents in clinical
practice.’

To date, the problem of obesity in children in
Indonesia has not received sufficient attention due
to a larger focus on the problem of undernutrition.
Obesity in children can affect all ages, but is more
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common in older children or those approaching
puberty.®

One of the phases of human development is
adolescence, the period between childhood and
adulthood, in which puberty occurs. The first
menstruation, or menarche, is one of the signs of
puberty in adolescent girls.” Menstrual disorders
are a common complaint among adolescent girls.
An Australian study showed that about 25% of girls
experienced menstrual disorders that significantly
affected life activities, resulting in children being
unable to attend school. Menstrual disorders
may take the form of irregular menstrual cycles,
heavy menstrual bleeding (menorrhagia), or pain
(dysmenorrhea). Serious complications are usually
rare, and the menstrual cycle improves with age.8

Some studies have found that body weight can
affect a woman's menstrual cycle. Obese women
were noted to have irregular menstrual cycles with
an increased incidence of both oligomenorrhea and
amenorrhea.9 Several studies have also shown that
centralized distribution of body fat has a stronger
association with menstrual disorders and a more
adverse hormonal profile than peripheral distribution
of body fat.7*10 Obesity is associated with decreased
levels of sex hormone-binding globulin (SHBG),
which controls the bioavailability of estradiol and
testosterone. ! Fat tissue is also directly involved in the
production and metabolism of steroids; it influences
the production of androgens and estrogens.!! One of
the main factors causing menstrual disorders is the
hormone estrogen. Increased estrogen levels may
indirectly cause an increase in androgen hormones.
Increased androgen hormones interfere with follicle
development, preventing follicle maturation.!?

Although much research has been done on
the relationships between nutritional status and
menstrual disorders, the results remain inconclusive.
Thus, we aimed to assess for possible associations
between overweight and menstrual disorders such
as dysmenorrhea, irregular cycle length, abnormal
menstrual period duration, or abnormal volume of
menstrual blood loss.

Methods

This cross-sectional, analytic study was done to
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assess for associations between nutritional status and
menstrual disorders in girls aged 12-15 years who had
experienced menarche. The minimum sample size was
48 subjects. Subjects were students attending PAB I
Klumpang Junior High School, Hamparan Perak
District, Deli Serdang Regency, North Sumatera,
selected by purposive sampling. We sought participant
assent and parent consent before including students
in our study. Underweight girls were excluded from
the study.

We recorded subjects’ body weight (BW), body
height (BH), and waist circumference (WC). Their
nutritional status was determined based on BMI (kg/
m2) using the CDC BMI-for-age chart for girls.® BMI
was calculated by dividing weight in kilograms by
the square of height in meters. Waist-to-height ratio
(WtHR) was calculated by dividing WC by BH. Data
regarding age at menarche and history of menstrual
disorders were collected through questionnaires.
Subjects were classified according to nutritional status
as overweight (BMI-for-age P85 to P95) and normal
weight (BMI-for-age P3 to <P85).

Menstrual pain (dysmenorrhea) was categorized
using the visual analog scale (VAS) and was considered
to be abnormal if VAS was >4. Menstrual cycle length
was calculated from the first day of a menstrual period
until the first day of the next period and defined as
irregular if there was polymenorrhea (cycle length
<21 days) or oligomenorrhea (cycle length >35 days).
The duration of a menstrual period was calculated
from the first day to the last day of the period and
categorized as normal (3-7 days) or abnormal (<3
days or >7 days). Bleeding volume was estimated by
the number of menstrual pads used in a day using a
standard 26 cm pad without gel and categorized as
normal if the subject used 2-4 pads a day or abnormal
if the subject needed only 1 pad a day or >5 pads a
day. Menstrual disorder was defined as the presence
of any one or more of the following: menstrual pain,
irregular cycle length, abnormal period duration, and
abnormal bleeding volume.

Data were recorded, collected, and processed
using SPSS 24 software (IBM, Armonk, New York).
Subject characteristics, including nutritional status,
menstrual disorders, age at menarche, menstrual pain,
menstrual cycle length, duration of menstrual period,
and menstrual bleeding volume were displayed as
frequency and percentage. Other characteristics of
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subjects such as BMI, WC, and WtHR were displayed
as means and standard deviations (SD). The Chi-
square test was used to analyze for possible associations
between nutritional status and menstrual disorders. To
analyze for differences between BMI, WC, and WtHR
with regards to the various menstrual disorders, we
used unpaired T-test for normally-distributed data and
Mann-Whitney test for non-normally distributed data.
A P value of <0.05 was considered to be statistically
significant. This study was approved by the Health
Research Ethics Committee, Medical Faculty of
Universitas Sumatera Utara.

Results

We initially screened 160 girls who attended PAB I
Klumpang Junior High School and were willing to
take part in the study. Seventy-three girls met the
inclusion criteria. Subject characteristics are presented
in Table 1.

Thirty-three (45.2%) subjects had irregular
cycle length and the same number of subjects had
abnormal menstrual period duration. Abnormal
menstrual bleeding volume was found in 17 (23.3%)
and abnormal menstrual pain was experienced by 34
(46.6%) subjects. Subjects’ menstrual characteristics
are presented in Table 2.

Table 3 shows the analysis of the association
between nutritional status and various menstrual
disorders. We found significant associations between
overweight and any menstrual disorder, irregular
menstrual cycle, menstrual period duration, and

Table 1. Subject characteristics

Characteristics (N=73)
Mean body weight (SD), kg 49.4 (10.5)
Mean body height (SD), cm 152.6 (5.5)
Mean BMI (SD), kg/cm2 21.1 (4.2)
Mean WC (SD), cm 70.9 (10.3)
Mean WtHR (SD) 0.5 (0.1)
Nutritional status, n (%)

Overweight 24 (32.9)

Normal weight 49 (67.1)
Mean age at menarche (SD), years 11.9 (0.9)
Menstrual disorder(s), n (%)

Yes 59 (80.8)

No 14 (19.2)

menstrual bleeding volume. There was no significant
association between overweight and menstrual pain.
Subjects with menstrual disorders, irregular
cycle length, abnormal period duration, or abnormal
menstrual bleeding volume had significantly higher
BMI, WC, and WtHR. No such difference was
observed in subjects with menstrual pain (Table 4).

Discussion

Menstruation is a phenomenon that marks the
beginning and end of reproductive age and is
considered an indicator of women's health. Therefore,
adolescent menstrual patterns should be understood
in terms of potential influencing factors, such as age,
activity, and BMI.13 Determination of BMI uses body
height and weight, but does not take into account
factors such as body shape, muscle content, and body
fat. Body fat content can affect the menstrual cycle
by influencing hormonal changes. !4

This study was conducted in 73 junior high
school children aged 12-15 years to assess for
associations between nutritional status and menstrual
disorders. Our subjects were categorized as either
overweight (32.9%) or normal weight (67.1%). A
previous study similarly reported that 33.9% of their
adolescent subjects were overweight.!?

In our study, the mean age of menarche was
11.9 (SD 0.9) years. A study stated that 67.3% of
girls experienced menarche between the ages of 11
and 13 years.!® Another study also noted that two-
thirds of girls experienced menarche at 11-<14 years

Table 2. Menstrual characteristics of subjects

Menstrual characteristics (N=73)
Menstrual cycle regularity, n (%)
Irregular 33 (45.2)
Regular 40 (54.8)
Duration of menstruation, n (%)
Abnormal 33 (45.2)
Normal 40 (54.8)
Blood volume, n (%)
Abnormal 17 (23.3)
Normal 56 (76.7)
Menstrual pain, n (%)
Abnormal 34 (46.6)
Normal 39 (53.4)

Paediatr Indones, Vol. 63 No. 6, November 2023 * 501



Siska Octaviani Purba et al.: Overweight and menstrual disorders in girls aged 12-15 years

Table 3. Analysis of the association between nutritional status and menstrual disorders

Any menstrual disorder

Nutritional status, n Yes No PR (95%Cl) P value*
(n=59) (n=14)
Overweight 23 1
9 1.304 0.027
Normoweight 36 13 (1.081 to 1.574)
Menstrual pain
Abnormal Normal
(n=34) (n=39)
Overweight 9 15
9 0.735 00774
Normoweight 25 24 (0.410 to 1.319)
Menstrual cycle
Irregular Regular
(n=33) (n=40)
Overweight 23 1
9 4.696 <0.001#
Normoweight 10 39 (2.684 to 8.214)
Duration of menstrual period
Abnormal Normal
(n=33) (n=40)
Overweight 18 6
X 2.4%0 <0.001#
Normoweight 15 34 (1.515t0 3.962)
Menstrual bleeding volume
Abnormal Normal
(n=17) (n=56)
Overweight 14 10 9.528 <0.001#
Normoweight 3 46 (3.025 to 30.011)

*Fischer’s exact test

Table 4. Differences in BMI, WC, and WtHR in subjects with menstrual disorders, menstrual pain, menstrual cycle irregularity,
abnormal menstrual period duration, and abnormal menstrual bleeding volume

Variables Median BMI (range), kg/m? P value Mean WC (SD), cm P value  Median WHtR P value

Any menstrual disorder 0.0142 <0.001P 0.0072
Yes (n=59) 20.2 (16.4-33.2) 72.4 (10.6) 0.5 (0.4-0.7)
No (n=14) 18.5 (16.4-24.2) 64.3 (5.5) 0.4 (0.4-0.5)

Menstrual pain 0.8902 0.5692 0.6742
Abnormal (n=34) 19.6 (16.5-33.2) 70 (53-96) 0.5 (0.4-0.7)
Normal (n=39) 20 (16.4-3.5) 68 (55-99) 0.5 (0.4-0.6)

Menstrual cycle <0.0012 <0.001P <0.0012
Irregular (n=33) 24.1 (17.1-33.2) 78.7 (9.7) 0.5 (0.4-0.7)
Regular (n=40) 17.9 (16.4-24.2) 64.7 (5.6) 0.4 (0.4-0.5)

Duration of period 0.0202 0.0222 0.0142
Abnormal (n=33) 22.5 (16.4-32.6) 71 (59-99) 0.5 (0.4-0.7)
Normal (n=40) 18.9 (16.4-33.2) 65.5 (53-96) 0.4 (0.4-0.6)

Bleeding volume <0.0012 <0.001P <0.0012
Abnormal (n=17) 241 (17.1-33.2) 81.5(10.3) 0.5 (0.4-0.7)
Normal (n=56) 19.1 (16.4-30.5) 67.6 (10.3) 0.4 (0.4-0.6)

aFischer’s exact test; PChi-square test
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of age.! Several studies have shown that a high BMI
is associated with early puberty,!” however, we did
not assess for a relationship between BMI and age at
menarche.

A previous study reported that menstrual
disorders in the form of late menarche, irregular
menstruation, and dysmenorrhea, occur in 75% of
adolescent girls. Dysmenorrhea is the most frequently
reported menstrual disorder.'® In our study, menstrual
disorders occurred in 80.8% of students, with abnormal
menstrual pain being the most common (46.6%). Our
definition of dysmenorrhea was moderate to severe
pain, namely, VAS >4, which was considered to
interfere with daily activities. A study reported that
the most common pain intensity in dysmenorrhea was
moderate (50.4%); 45.1% of subjects used analgesics
to reduce pain.!® Another study noted that 26%
of girls missed school because of dysmenorrhea.
The students found it difficult to complete school
assignments because of the pain level.2

Menstrual cycles are often irregular at menarche,
but in the three years after menarche onset, 60-80%
of girls’ cycles average 21-35 days.?! In our study,
irregular menstrual cycles were defined as cycle
periods <21 days or >35 days, occurring in 45.2% of
subjects. A study reported that irregular menstrual
cycles occurred in 25.1% of girls, with cycle length
of <21 days in 10.5%, 36-45 days in 6.1%, and >45
days in 6.1%.22

In our study, abnormal menstrual period duration
was seen in 45.2% of subjects and abnormal bleeding
volume in 23.3%. Menstrual period duration was
considered abnormal if it was <3 days or >7 days.
Abnormal menstrual bleeding volume was defined
as requiring replacement of either only 1 or >5
pads a day. Our numbers were lower than a previous
study which found abnormal period duration and
abnormal bleeding volume in 64.5% of and 42% of
girls, respectively.??

Opverall, only 19.2% of our subjects did not
experience any menstrual disorder. This finding was
in accordance with previous studies which found
menstrual disorders in 87.9% of participants?4 and
91.9% of female students.?> Two other studies have
reported the prevalence of menstrual disorders in
adolescent girls to be 76.9% and 80.7%, respectively.26:27

We also analyzed the associations between
various anthropometric indicators and menstrual

disorders. Overweight was significantly associated
with menstrual disorders (P=0.027). The BMI,
WC, and WHtR values were significantly higher in
subjects with various menstrual disorders, except
for menstrual pain, a finding in line with that of a
previous study.?® In addition, a study showed that
menstrual disorders were significantly more common
in participants with overweight than in those with
normal weight.24 Another study also showed that
women with menstrual disorders had higher BMI and
WC than women without disorders.2>

We found significant associations between
overweight and irregular menstrual cycle, abnormal
menstrual period duration, and abnormal menstrual
bleeding volume. We also found that BMI, WC, and
WtHR values were significantly higher in subjects
with irregular cycle length, abnormal duration
of menstruation, and abnormal blood volume.
Kumalasari also showed a significant relationship
between BMI and the menstrual cycle. Adolescents
with good nutritional status tended to have regular
menstrual cycles.?? Additionally, a previous study
showed that abnormal blood volume and irregular
cycle length were significantly exacerbated by
obesity (BMI>24.9).%5 Those with BMI >30 kg/m?
or WC >88 cm had twice the risk of having an
irregular menstrual cycle length.1® A study also
showed a significant association between irregular
menstrual period duration with BMI, WC, and
WtHR.28 Furthermore, another study found
significant associations between overweight BMI and
cycle length irregularity, irregular period duration, and
abnormal bleeding volume.!

There are several known mechanisms by which
fatty tissue affects ovulation and the menstrual cycle.
Adipose tissue converts androgens to estrogens. Body
weight affects estrogen metabolism; higher estrogen
metabolism is more common in overweight women.
On the other hand, underweight women have a
decreased ability to attach estrogen to globulins that
cause estrogen to become inactive, so free estradiol
levels increase in serum. Adipose tissue produces
adipokines, which can directly reduce ovarian
function by altering the signaling of the hypothalamic-
pituitary-ovarian axis, thereby causing menstrual
disturbances.?0-32

A strength of this study was that in addition to
assessing for possible associations between nutritional
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status and menstrual disorders, we also assessed for the
differences in various anthropometric measurements
(BMI, WC, and WtHR) between subjects with and
without menstrual disorders. In addition, although
this study was conducted during the pandemic, the
sample size was greater than the minimum required
due to the enthusiasm of the students to participate.
A limitation of our study was that the determination
of menstrual disorders were based on the subjective
reporting by the subjects through the questionnaire,
a method prone to bias. In addition, although the
number of subjects exceeded the minimum required
sample size, we were unable to exercise random
selection of subjects due to technical issues related
to the pandemic. We also did not assess laboratory
parameters such as serum cholesterol levels. A
number of studies have reported that fat levels affect
menstruation.!02%28 Further research is needed to
assess the relationship between nutritional status and
menstrual disorders in adolescents based on laboratory
criteria such as cholesterol levels, as a comparison
against anthropometric criteria.

In conclusion, there is a significant association
between overweight and irregular cycle length,
abnormal menstrual period duration, and abnormal
menstrual bleeding volume. Overweight is not
significantly associated with menstrual pain. Subjects
with menstrual disorders other than menstrual pain

have higher BMI, WC, and WtHR values.
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