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ABSTRACT

Background: This study examines body mass index (BMI) and abnormal uterine bleeding (AUB) in tertiary care
hospital gynaecology outpatients. The findings will improve resource-limited AUB management practices.

Methods: At Rajendra Institute of Medical Science in Ranchi, India, 100 women aged 18-60 attended the gynaecology
outpatient department for this cross-sectional study. Clinical assessments, BMI measurements and PALM-COEIN-
based diagnostic techniques classified abnormal uterine bleeding (AUB) categories in participants.

Results: Higher BMI categories were associated with more AUB, according to the study. Obese women had the greatest
AUB rate (83.3%), followed by overweight (66.7%). Obese subjects had the highest AUB-related ovulatory
dysfunction. Women with higher BMI had more frequent heavy menstrual flow (p<0.01).

Conclusions: Elevated BMI is strongly associated with an increased prevalence of abnormal uterine bleeding,

particularly in overweight and obese women.
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INTRODUCTION

Abnormal uterine bleeding (AUB) is a common condition
that significantly impacts women during their reproductive
years. This significantly impacts their overall quality of
life, mental well-being and physical health. Menstrual
irregularities that deviate from standard patterns regarding
volume, frequency or duration are classified as AUB.
These disruptions often lead to a range of challenges,
including anaemia, fatigue and psychological distress,
underscoring the condition's considerable effect on daily
activities. The PALM-COEIN categorisation system was
developed by the International Federation of Gynaecology
and Obstetrics (FIGO) to streamline the diagnosis and
management of AUB. This widely utilised framework
categorises abnormal uterine bleeding into nine etiological
groups by distinguishing between structural causes, such

as polyps, adenomyosis, leiomyomas and malignancy or
hyperplasia (PALM) and non-structural causes, which
include coagulopathy, ovulatory dysfunction, endometrial
factors, iatrogenic influences and unexplained or other
factors (COEIN). This systematic approach allows for the
identification of underlying reasons and the development
of personalised treatment plans, demonstrating significant
advantages for healthcare professionals.’

BMI, a common measure of body fat based on height and
weight, is important for reproductive health. The WHO
classifies people as underweight, normal weight,
overweight and obese. BMI reflects dietary and metabolic
factors, which affect menstrual health. BMI affects
menstrual cycles and increases the incidence of
gynaecological diseases, including AUB.*® AUB and
irregular menstruation are strongly linked to obesity.
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Oestrogen levels rise due to excess body fat, causing
hyperestrogenism. Endometrial hyperplasia and irregular
ovulation, which often precede AUB, result from this
hormonal disruption. Endometrial function is harmed by
metabolic disorders like insulin resistance and chronic
inflammation caused by obesity. Low-BMI women are
more likely to have hypoestrogenic situations due to
insufficient body fat for hormone synthesis. Anovulation
and endometrial atrophy cause irregular or scant
menstruation. BMI's complex relationship with menstrual
health highlights its importance in gynaecological
evaluations.

Research investigating the specific relationship between
BMI and AUB in low-resource countries, such as India, is
significantly limited, despite the established links between
BMI and menstrual health. Women in these regions often
face challenges in accessing healthcare and there is limited
understanding of their specific sociodemographic and
clinical characteristics. This disparity is concerning as
resource-poor environments often exhibit elevated obesity
rates due to lifestyle changes, urbanisation and limited
access to nutritional education and interventions. Low
BMI resulting from undernutrition in certain populations
exacerbates the spectrum of irregular menstruation. The
relationship between AUB and BMI is analysed in women
visiting gynaecology outpatient departments at a tertiary
care hospital. This study investigates the relationship
between BMI and menstrual health to elucidate the impact
of body weight on gynaecological disorders. The
sociodemographic and clinical characteristics of these
women will aid in identifying risk factors and inform
targeted interventions.

This study could improve clinical results by helping
resource-limited healthcare professionals design AUB
management strategies. It also emphasises BMI as a
controllable risk factor, enabling integrated menstrual
health treatments in varied populations.

METHODS

Study design

This was a cross-sectional study designed to evaluate the
relationship between BMI and abnormal uterine bleeding
(AUB).

Study setting

This investigation was carried out in the Department of
Obstetrics and Gynaecology at Rajendra Institute of
Medical Science, Ranchi, over a period of one year, from
September 2022 to August 2023.

Study population

The research included a total of 100 female participants
who met the eligibility criteria.
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Inclusion criteria

The study included women aged between 18 and 60 years
who visited the gynecology outpatient department and had
no recent history of hormone therapy or surgical
interventions affecting menstrual bleeding within the last
three months. Participants were also required to have no
history of malignancies or severe systemic illnesses that
could impact the study outcomes.

Exclusion criteria

Pregnant women or those with pregnancy-related bleeding
causes were excluded. Additionally, women with acute or
chronic infections influencing bleeding patterns or BMI
and those who had undergone major surgeries affecting
reproductive or general health, were not considered
eligible for the study.

Study method

The participants underwent a medical history review,
physical exam and lab tests. A precision balancing beam
scale measured body weight, while a vertical stadiometer
recorded height. BMI is calculated by dividing weight in
kilogrammes by height in metres squared. Based on BMI,
WHO classified people as underweight, normal,
overweight and obese. Patients having a BMI of 18.5 to
24.9 kg/m2 were considered normal weight, while those
below 18.5 kg/m? were underweight. People with a BMI
of 25-29.9 kg/m?2 were deemed overweight. Obese patients
had BMIs above this and were split into classes I, Il and
I1l. The cohorts had BMIs ranging from 30.0 to 34.9
kg/m?, 35.0 to 39.9 kg/m? and >40.0 kg/m PALM-COEIN
classified abnormal uterine bleeding by structural and non-
structural sources. Endometrial samples were used to
research pathology and improve diagnosis when clinical
results warranted more research. This rigors approach
ensured thorough and uniform evaluation, simplifying
clinical classification and analysis.

Data collection

Information on socio-demographic details, menstrual
history and obstetric history was collected through
structured interviews. Clinical examinations and
laboratory investigations were conducted, including tests
for anemia, thyroid function, coagulation profile and
pregnancy when required, to rule out bleeding related to
pregnancy.

Statistical analysis

The data were organized in a Microsoft Excel spreadsheet
and processed using SPSS software version 23.0.
Descriptive analysis, encompassing frequencies and
percentages, was employed to summarize the dataset. To
assess the statistical significance of differences between
groups, the Z-test for proportions was utilized.
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RESULTS

The average age of the 100 women in the study was 39.2
years (£9.3 years), with 58% aged 31-50. Participants were
63% middle class, 25% lower class and 12% upper class.
Menarche averaged 13.5 years, with a 1.2-year standard
deviation. About 45% of the participants had no abnormal
bleeding patterns, while 55% had AUB (Table 1). AUB
was characterised as ovulatory dysfunction (AUB-O),
endometrial (AUB-E), iatrogenic (AUB-I), not otherwise
classified (AUB-N) and polyps.

Table 2 shows BMI distribution. Ovulatory dysfunction
(AUB-0) was most common in obese people at 50% and
AUB-N in normal weighers at 47.6%. A substantial
connection (p<0.05) was seen between AUB kinds and
BMI categories. AUB rates were highly connected with

BMI, with higher BMI categories having higher AUB
rates. Compared to 66.7% overweight, 60.0% underweight
and 55.3% normal BMI women, 83.3% obese women
reported AUB (p<0.001). Data shows a substantial rise in
AUB prevalence (p < 0.05) with increasing BMI (Table 3).
In a study of 55 women with abnormal uterine bleeding
(AUB), 54.5% had periods of four to six days and 23.6%
had periods longer than six days. 56.4% had irregular
periods, whereas 61.8% had heavy periods. 34.5% of
women had dysmenorrhea, whereas 65.5% reported no
pain. In AUB patients, prolonged, heavy and irregular
bleeding patterns are more common (Table 4). Obstetric
analysis showed that most AUB patients (n=55) were
multiparous (54.5%), followed by primiparous (27.3%)
and nulliparous (18.2%). Table 5 shows that 58.2% of
women had birth more than three years ago, 32.7% during
one to three years and 9.1% within one year.

Table 1: Classification of participants according to the WHO BMI classification.

BMI Categor

Underweight 10 10.0
Normal weight 38 38.0
Overweight 38 33.0
Obese Class | 12 12.0
Obese Class Il 5 5.0
Obese Class Il 2 2.0

BMI Category

AUB-E (%)

AUB-I (%)  AUB-N (%) AUB-P (%)

Underweight 6 2(33.3) 1(16.7) 0 (0.0) 3 (50.0) 0 (0.0)
Normal weight 21 3(14.3) 5 (23.8) 2 (9.5) 10 (47.6) 1(4.8)
Overweight 18 4 (22.2) 6 (33.3) 2 (11.1) 4(22.2) 2 (11.1)
Obese 10 5 (50.0) 3(30.0) 1 (10.0) 1 (10.0) 0 (0.0)

Table 3: Association between BMI and AUB.

BMI category Number of Women with AUB

Percentage with AUB (%)

Z-Test (P value)

Underweight 6 60.0 0.045*
Normal weight 21 55.3 0.034*
Overweight 18 66.7 0.002**
Obese 10 83.3 <0.001**

*p<0.05, **p<0.01.

Table 4: Menstrual characteristics in women with AUB.

Menstrual Characteristic

Number of Women (n=55)

Duration of menstrual flow

1-3 days 12 21.8
4-6 days 30 54.5
>6 days 13 23.6
Amount of menstrual flow

Normal 21 38.2
Heavy 34 61.8
Frequency of periods

Regular (21-35 days) 24 43.6
Irregular (>35 or <21 days) 31 56.4
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Menstrual Characteristic
Association with pain
Present

Absent

Number of Women (n=55)

19
36

345
65.5

Table 5: Obstetric history in women with AUB.

Obstetric history

Parity

Nulliparous

Primiparous

Multiparous

Time since last delivery (in years)
<1

1-3

>3

DISCUSSION

The prevalence of AUB was significantly correlated with
BMI, indicating that higher BMI categories were
associated with increased rates of AUB. In comparison to
66.7% of overweight women, 60.0% of underweight
women and 55.3% of women with normal BMI, 83.3% of
obese women experienced AUB (p<0.001). The data
indicate a significant increase in the prevalence of AUB
(p<0.05) with rising BMI (Table 3). In a study of women
with abnormal uterine bleeding (AUB) (n=55), 54.5%
experienced menstrual durations of four to six days, while
23.6% reported periods exceeding six days.

Among the cases, 56.4% exhibited irregular menstrual
cycles, while 61.8% experienced heavy menstrual flow.
Among the women surveyed, 34.5% indicated
experiencing dysmenorrhea, while 65.5% reported the
absence of pain. The findings indicate that in patients with
AUB, prolonged, heavy and irregular bleeding patterns
occur with greater frequency (Table 4). In a study of
women with AUB (n=55), the majority were multiparous
(54.5%), followed by primiparous (27.3%) and nulliparous
(18.2%), as indicated by obstetric analysis. Table 5
indicates that 58.2% of women had given birth more than
three years prior, 32.7% within one to three years and 9.1%
within the last year.

AUB was found in 55.3% of the study group and increased
with BMI. AUB was reported by 55.3% of normal-weight,
66.7% of overweight, 83.3% of obese class | and 60% of
underweight women. AUB was found in all obese classes
Il and 111 women, demonstrating a strong connection with
higher BMI (p<0.05). Many women with abnormal uterine
bleeding (AUB) had irregular periods (56.4%), heavy
bleeding (61.8%) and monthly flow duration of 4-6 days
(54.5%). Dysmenorrhea affected 34.5% of AUB women.
Multiparous women (54.5%) are more likely to have AUB
than primiparous (27.3%) and nulliparous (18.2%)
women. The findings support prior AUB-BMI association
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Number of Women (n=55)

10 18.2
15 27.3
30 54.5
5 9.1

18 32.7
32 58.2

research. One study indicated that 81% of AUB patients
had a BMI above normal, indicating weight management
as a preventative measure. Studies show that high BMI
increases AUB risk.® In women with abnormal uterine
bleeding (AUB), high BMI is a risk factor for atypical
endometrial hyperplasia, a precursor to endometrial
cancer.'%! Dietary advice and lifestyle interventions may
reduce menstrual irregularities linked with elevated BMI,
according to prospective studies.*?

Research suggests that BMI may be a better predictor of
endometrial hyperplasia or cancer than age.’® An
Ethiopian study found that just 14.21% of participants had
a BMI of 25 or above, whereas 73.95% were within the
normal BMI range of 18.5-24.9 kg/m?, explaining the
lower prevalence of AUB at 24.2%.%4

This study contradicts earlier findings by showing that all
obese classes Il and 111 women had a 55.3% prevalence of
abnormal uterine bleeding (AUB), which increased with
BMI. This gap is due to the Ethiopian study included more
women with normal BMI, while the current study included
more overweight and obese women. A systematic review
and meta-analysis found a non-linear relationship between
obesity and uterine fibroids, with increases in incidence
and prevalence.®® Further study has connected endometrial
irregularities in abnormal uterine bleeding to obesity and
hypertension, emphasising the need for complete
examinations.'® Inherited BMI and waist-to-hip ratio are
linked to reproductive problems including irregular uterine
haemorrhage.'” Endometrial thickness, dysmenorrhea and
BMI are also diagnostic factors for AUB when paired with
ultrasonography and bleeding patterns.*®

The findings of this study indicate the significant role of
high BMI in the onset and progression of AUB. The
findings indicate that incorporating BMI measurement into
routine gynaecological examinations can enhance the
understanding and management of AUB. Addressing
obesity through therapeutic and preventative strategies
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may reduce the burden of AUB and associated menstrual
disorders.

CONCLUSION

This study shows that obesity is a substantial risk factor for
ovulatory failure and irregular uterine haemorrhage. The
findings also suggest that multiparity, dysmenorrhea and
excessive and irregular bleeding may cause AUB. These
findings suggest that gynaecological examinations should
include BMI measurement to identify AUB-prone women.
Weight control, lifestyle improvements and early detection
can dramatically reduce AUB and its complications. The
connection between monthly irregularities, reproductive
health and BMI should be studied to improve patient
outcomes.
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