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Abstract

Background: Menstruation is a normal physiological
process and the factors which contribute to irregular
menstruation are like hormonal imbalance, stress, thyroid
disorders, polycystic ovarian disease, obesity, diabetes
and other metabolic diseases including environmental,
behavioral and nutritional factors affecting the quality of
life of reproductive age group among females. This study
was conducted to find out the rudimentary cause of
irregular menstruation in relation to socioeconomic status
and body mass index (BMI) among the females of
Meghalaya. Socioeconomic status was measured in terms
of literacy rate and household income of the individual
and BMI in terms of nutritional status which helped in
determining the prevalence of irregular menstruation in
female population of Meghalaya. Irregular menstruation
was prevalent among adult women and appeared to be
associated with socioeconomic status, especially in terms
of education and household income. This study’s
findings suggest that attention must be paid to women
with low educational levels or high household incomes,
to ensure early diagnosis and the provision of medical

attention for irregular menstruation.

Methodology: The Study has been done in 100 females,
enrolled from the OPDs of Department of Obst and
NEIAH and NEIGRIHMS,
Meghalaya. The dimensions measured were height,

Gynae of Shillong,

weight, mid-arm circumference, waist circumference.
The B.M.I

questionnaire, socio-economic profile of the participants

was calculated (Kg/m 2). Using a
was collected by personal interview. The data were
checked for normality before statistical analysis using
Kolmogorov Simonov test. The unpaired t test (for
guantitative data to compare two independent
observations) was applied. The chi square test was used
for qualitative data comparison of all clinical indicators.
Level of significance was set at P<0.05.

Observations: There was marked relation found between
height (p value-0.003), socioeconomic status (p value-
0.03) and the menstrual irregularity. Significant p values
for these parameters confirm the relation. In 57 percent
of the cases, menses were found to be irregular without
any hormonal disturbances. There was not much
significance found in relation between age and irregular

menstruation. Mid —arm circumference was not found to
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be significant for irregularity. But Waist circumference
has marked relation with the menses irregularity (p
value- 0.03). Menses irregularity has marked relation
with the weight of the participant, as evident from the
significant p value (0.001).

Conclusion: In the present study, we observed a marked
relation between irregular menstruation and height,
weight, waist circumference. Further, there was marked
relation between high socioeconomic status and
menstrual irregularity.

Keywords: BMI, Irregular Menstruation, Nutritional
status, Socio-economic status

Introduction

Aim and Objective: The study aimed to study the
socioeconomic status and BMI of the females of
Meghalaya, to determine the fundamental cause of
irregular menstruation.

Background: Socioeconomic status in terms of
education and household income as well as nutritional
status in relation to BMI can help in determining the
prevalence of irregular menstruation in female population
of Meghalaya. Socio-economic and nutritional factors
may be responsible for the variations in menstrual cycle.
Irregular menstruation is an important indicator of
current and potential health problems. Thus, it is
necessary to evaluate the factors associated with irregular
menstruation to determine appropriate preventive and
treatment strategies.

Brief review of literature: Menstruation is a normal
physiological process and irregular menstrual pattern is a
problem affecting the quality of life among women in the
reproductive age group. ' Menstrual irregularity, that
means irregular menstrual cycle, is a form of abnormal
menstruation which can result from several causes, e.g.
the underlying disease (i.e., endometriosis, type 2

diabetes mellitus, etc.), use of medications (i.e., anti-

© 2025 IIMSIR, All Rights Reserved

depressants, anti-androgens, etc.), weight imbalances
obesity), habit, and

reproductive factors (age at menarche, parity, etc.) 27

(underweight  or smoking
Other factors which might lead to irregular menstruation
include hormonal imbalance, stress, thyroid disorders,
polycystic ovarian disease, and metabolic diseases
including environmental, behavioral and nutritional
factors affecting the quality of life of reproductive age
group among females. Irregular menstruation can have
various health implications, and is an indicator of health
in women. 8 The prevalence of irregular menstruation
varies from 5% to 35.6% depending on age, occupation,
and the country of residence. &' Early diagnosis and
treatment of menstrual irregularities can help to reduce
the occurrence rates of infertility and the sequelae of
serious diseases. > 12 Socioeconomic inequality can be
an important determinant of health and health behaviors
in adults. 1% Socioeconomic status can affect the
development of chronic diseases such as diabetes, obesity
and hypertension, and health behaviors such as smoking
and eating habits. 33517 Hence, it is necessary to
understand the relationship between socioeconomic
status and irregular menstruation, as this can be an
indicator of female health.® There have been many
research studies conducted on the relation between
various socioeconomic factors, BMI and irregular
menstruation.»820 Although many factors contribute to
the irregularity in menstrual cycles this study was
conducted to find out the relationship between the body
mass index (BMI) and irregular menstrual pattern.
Healthier lifestyle practices, including, weight control,
stress control, anemia control, and avoid alcohol intake
are important factors in controlling menstrual
irregularity.’® This study is conducted to find out the

rudimentary cause of irregular menstruation in relation to

socioeconomic status and body mass index (BMI) among 8
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the females of Meghalaya. Socioeconomic status was

measured in terms of literacy rate and household income

of the individual and BMI in terms of nutritional status

helped in determining the prevalence of irregular

menstruation in female population of Meghalaya.

The rationale of the study: Irregular menstruation in

female population of Meghalaya is very common, which

may be due to Socio-economic and nutritional factors.

So, population based study is needed. Socio-economic

and nutritional factors may be responsible for the

variations in menstrual cycle. Irregular menstruation is an

important indicator of current and potential health

problems. Thus, it is necessary to evaluate the factors

associated with irregular menstruation to determine

appropriate preventive and treatment strategies.

Materials and Methods

Design and Sample: The study was a cross sectional

study, done on 100 subjects. Volunteers who wished to

withdraw from the study were not included.

Inclusion criteria:

e Healthy females belonging to Meghalaya

o Females aged 14-40 yrs

e Females having no history of hormonal imbalance.

Exclusion criteria:

e Females suffering from any chronic disease or other
comorbidities.

e Pregnant and lactating females.

e Females with hormonal imbalance.

e Females with early menopause.

Procedures

No. of groups to be studied: ONE.

Sampling

e Population: all volunteers who fulfill the inclusion
criteria and who are willing to participate are
included in the study.

e Sampling method: Convenient sampling.

© 2025 IIMSIR, All Rights Reserved

Randomization Details
e Selection of participants:
All volunteers who fulfill the inclusion criteria and
selected by convenient sampling.
Methods
The subjects were enrolled from the OPDs of Department
of Obst and Gynae of NEIAH and NEIGRIHMS. The
volunteers who satisfied the inclusion and exclusion
criteria were selected. That was done after obtaining
Clearance from the Institutional Ethics Committee.
Stadiometer, weighing machine and Measuring Tape
were used to measure the Anthropometric measurements.
The dimensions measured will be height, weight, mid-
arm circumference, waist circumference. The B.M.l was
calculated (Kg/m?). Using a questionnaire socio-
economic profile of the participants was collected by
personal interview. Data collection was done in
Microsoft excel and statistical analysis was done to note
any differences in the study population. All the statistical
tests will be considered statistically significant at a p
value of less than or equal to 0.05.
e List of variables and their measurement methods
with standardization techniques
(i) Independent variables: Age, Height, Weight, Mid-
Arm circumference, Waist circumference
(ii) Dependent variables: B.M.I.
e Data collection methods including settings &
Periodicity
weight, Mid-  Arm

One-time measurement of height,
circumference,  Waist
circumference was done. B.M.I. was calculated.

e Statistical tests to be used for data analysis: Chi-

square test
Measurement criteria: Anthropometric Measurements
are noninvasive quantitative measurements of the body.

According to centers for Disease Control and Prevention,

anthropometry provides a valuable assessment of N
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nutritional status in children as well as adults. In Adults,
body measurements can help to assess health and dietary
status and future disease risk. These measurements can
also be used to determine underlying nutritional status
and diagnose obesity.?

Statistical analysis

The data was coded and entered into Microsoft Excel
spreadsheet. Analysis was done using IBM SPSS (SPSS
Inc., IBM Corporation, NY, USA) Statistics Version 25
Observations

Table 1: Menses irregularity

for Windows software program. Descriptive statistics
included computation of percentages, means and standard
deviations. The data were checked for normality before
statistical analysis using Kolmogorov Simonov test. The
unpaired t test (for quantitative data to compare two
independent observations) was applied. The chi square
test was used for qualitative data comparison of all
clinical indicators. Level of significance was set at
P<0.05.

Frequency Percentages
Yes 57 57
No 43 43
Total 100 100

W YES
mNO

Figure 1:

In 57 percent of the cases, menses were found to be irregular without any hormonal disturbances

Table 2: Comparison between Age and Menses irregularity

Mean Std. Deviation P value
Yes 27.18 7.234
0.606
No 27.98 8.193
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28

27.98

[—

27.8
27.6
= 274
g 27.18
27.2

27

26.8

26.6
YES NO

Figure 2:
There was not much significance found in relation between age and irregular menstruation. P value of 0.6 is insignificant.

Table 3: Comparison between Menses irregularity and Socio-economic Status

Socio-economic Status Total
APL BPL
N 30 13 43
No
% 69.8% 30.2% 100.0%
Menses
N 28 29 57
Yes
% 49.1% 50.9% 100.0%
N 58 42 100
Total
% 58.0% 42.0% 100.0%
P value=0.03 (S)
30 30
25
20
2 15
10
5
0
NO YES
@Sodo-economic Status @ Sodo-economic Status
Figure 3:
Table 4: Comparison between Menses irregularity and Anthropometry data
Mean Std. Deviation P value
) Yes 152.73 6.25
Height (cm) 0.003 (S)
No 148.42 7.66
N
(@)}
()]
[=T)]
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Weight(Kq) Yes 53.56 17.403 0.04 (S)
eight(Kg :
No 47.94 6.24
Yes 22.21 6.39
BMI 0.67
No 21.72 1.97
g 152.73 14842
140
120
100
=
g 80
60 53.56 47.94
40 22.21 2172
20
0
HEIGHT (CM) WEIGHT (KG) BMI
|WYES MNO
Figure 4:

There was significant relation found between height measurement and the menses irregularity. Also, there was marked

relation between weight measurement and menses irregularity. Significant p values confirm the relation.

Table 5: Comparison between Menses irregularity and Circumference

Mean Std. Deviation P value
) ] Yes 21.111 8.4705
Mid-arm circumference(CM) 0.35
No 19.663 6.7592
o Yes 66.246 33.2844
\Waist Circumference(CM) 0.03 (S)
No 52.465 29.1534
70 66.246
60
52.465
50
= 40
g 30
21.111 19.663
20
0
Mid-arm circumference (CM) Waist Circumference (CM)
mYES mNO

Figure 5:

Mid —arm circumference was not found to be significant for irregularity. But Waist circumference has marked relation

with the menses irregularity.
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Table 6: Comparison between Menses irregularity and Remarks

Remarks Total
Normal Overweight Underweight
N 43 0 0 43
NO
% 100.0% 0.0% 0.0% 100.0%
MENSES
N 0 26 31 57
YES
% 0.0% 45.6% 54.4% 100.0%
N 43 26 31 100
Total
% 43.0% 26.0% 31.0% 100.0%
P value=0.001 (S) Discussion

45 43
40

35 31

NORMAL OVERWEIGHT UNDERWEIGHT

REMARKS

mNO mYES

Figure 6:

Menses irregularity has marked relation with the weight

of the participant, as evident from the significant p value.

Results:

e There was marked relation between socioeconomic
status and the menstrual irregularity.

e There was significant relation found between height
and the menses irregularity.

e There was marked relation between weight and
menses irregularity. Significant p values confirm the
relation.

o Waist circumference has marked relation with the
menses irregularity.

e Menses irregularity has marked relation with the

weight of the participant

© 2025 IIMSIR, All Rights Reserved

According to this study, 57 percent of the participants
had irregular menses. The irregularity may be associated
with the socioeconomic and nutritional factors. As found
from the study waist circumference, height and weight
has marked relation with the problem, which in turn
signifies relation between BMI and irregularity.

Socio-economic and nutritional factors as well as
environmental factors are responsible for the variations in
menstrual cycle. Irregular menstruation is an important
indicator of current and potential health problems.
Nutritional factors are assessed using BMI scale. A
health is

socioeconomic status.

woman’s influenced by her

greatly
Obese women with high WC and BMI values have
elevated levels of insulin and testosterone, and a free
androgen index, while the level of sex hormone-binding
globulin is decreased, leading to the hormonal changes
that cause menstrual irregularity

Limitations

As it is a cross sectional study, this study is conducted
within short span of time and non probability sampling
method is used and is mainly based only on the risk
factor of menstrual irregularity without adjusting for
other factors so that further studies have to be carried out
using probability sampling method to analyze the relation

between all other possible risk factors among urban and
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rural women so that a comprehensive and comparative
picture can be obtained.

Conclusions

Irregular menstruation is an important indicator of health
problems and it is necessary to evaluate the factors
associated with irregular menstruation to determine
appropriate preventive and treatment strategies. In the
present study, we observed a marked relation between
waist

irregular menstruation and height,

Further,

weight,

circumference. there was marked relation
between socioeconomic status and menstrual irregularity.
There is a need to recognize the need for early education,
detection of at-risk populations and stress the importance
of building a multidimensional understanding of irregular
menstruation involving socioeconomic and nutritional
factors.

References

DK, Krishnan

Boopathirajan

1. Ganesan GK, Chitharaj RR,

R. A cross-sectional study on
relationship between body mass index and menstrual
irregularity among rural women in Tamil Nadu.Int J
Community Med Public Health 2019;6:4635-8.

2. Part J, Suh S, Kim K, Kim H. Female workers’
attitudes  toward  menstruation,  premenstrual
discomfort and coping method. J Korean Soc Matern
Child Health. 2012;16: 100-112

3. Suh DH. Pharmacologic treatment of acne. J Korean
Med Assoc. 2010;53: 623-629.

4. Wei SY, Schmidt MD, Dwyer T, Norman RJ, Venn
AJ. Obesity and menstrual irregularity: associations
with SHBG, testosterone, and insulin. Obesity.
2009;17: 1070-1076. pmid:19180069

5. Kaplan JR, Manuck SB. Ovarian dysfunction, stress,
and disease: a primate continuum. ILAR J. 2004;45:

89-115. pmid:15111730

© 2025 IIMSIR, All Rights Reserved

6.

10.

11.

12.

13.

Klemetti R, Raitanen J, Sihvo S, Saarni S, Koponen
P. Infertility, mental disorders and well-being-a
nationwide survey. Acta Obstet Gynecol Scand.
2010;89: 677-682. pmid:20196679

Rowland AS, Baird DD, Long S, Wegienka G,
Harlow SD, Alavanja M, et al. Influence of medical
conditions and lifestyle factors on the menstrual
cycle. Epidemiology. 2002;13: 668—674.
pmid:12410008

Toffol E, Koponen P, Luoto R, Partonen T. Pubertal
timing, menstrual irregularity, and mental health:
results of a population-based study. Arch Womens
Ment Health. 2014;17: 127-135. pmid: 24276415
Nohara M, Momoeda M, Kubota T, Nakabayashi M.
Menstrual cycle and menstrual pain problems and
related risk factors among Japanese female workers.
Ind Health. 2011;49: 228-234. pmid:21173526

Zhou M, Wege N, Gu H, Shang L, Li J, Siegrist J.
Work and family stress is associated with menstrual
disorders but not with fibrocystic changes: Cross-
sectional findings in Chinese working women. J
Occup Health. 2010;52: 361-366. pmid:20944439
Sakai H, Ohashi K. Association of menstrual phase
with smoking behavior, mood and menstrual phase-
associated symptoms among young Japanese women
BMC Womens Health. 2013;13: 10.
pmid:23452831

Kim TH, Park HS, Lee HH, Chung SH. Premenstrual
syndrome and dysmenorrhea in the career women at
Bucheon City. Korean J Obstet Gynecol. 2011;54:
523-528.

Sohn SY. A study on health status and health related

smokers.

quality of life by job characteristics in Korean adult
women. Korean J Occup Health Nurs. 2009;18: 33—
43.

[

[=T)]

[\
",



Dr. Monica Gupta, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

14.

15.

16.

17.

18.

19.

20.

21.

Dowd JB, Zajacova A. Does the predictive power of
self-rated health for subsequent mortality risk vary
by socioeconomic status in the US? Int J Epidemiol.
2007;36: 1214-1221. pmid:17971388

Kim MY, Oh JK, Lim MK, Yun EH, Kang YH. The
association of socioeconomic and psychosocial
factors with obesity in a rural community. Korean J
Obes. 2012;21: 18-28.

Langhammer A, Krokstad S, Romundstad P,
Heggland J, Holmen J. The HUNT study:
participation is associated with survival and depends
on socioeconomic status, diseases and symptoms.
BMC Med Res Methodol. 2012;12: 143.
pmid:22978749

Leng B, Jin Y, Li G, Chen L, Jin N. Socioeconomic
status and hypertension: a meta-analysis. J
Hypertens. 2015;33: 221-229. pmid:25479029

Kwak Y, Kim Y, Baek KA (2019) Prevalence of
irregular menstruation according to socioeconomic
status: A population-based nationwide cross-
sectional study. PLoS ONE 14(3): e0214071.
https://doi.org/10.1371/journal.pone.0214071

Bae, J., Park, S. & Kwon, JW. Factors associated
with menstrual cycle irregularity and
menopause. BMC Women's Health 18, 36
(2018).https://doi.org/10.1186/s12905-018-0528-x
Zeru, A.B., Gebeyaw, E.D. &Ayele, E.T. Magnitude
and associated factors of menstrual irregularity
among undergraduate students of DebreBerhan
University, Ethiopia. Reprod Health 18, 101 (2021).
https://doi.org/10.1186/s12978-021-01156-1
(https://www.ncbi.nIm.nih.gov/books/NBK537315/)
Anthropometric Measurement - StatPearls - NCBI
Bookshelf .

© 2025 IIMSIR, All Rights Reserved

[

[=T)]

[\
",


https://doi.org/10.1371/journal.pone.0214071
https://doi.org/10.1186/s12905-018-0528-x
https://doi.org/10.1186/s12978-021-01156-1
https://www.ncbi.nlm.nih.gov/books/NBK537315/
file:///C:/Users/hp/Downloads/Anthropometric%20Measurement%20-%20StatPearls%20-%20NCBI%20Bookshelf%20(nih.gov)
file:///C:/Users/hp/Downloads/Anthropometric%20Measurement%20-%20StatPearls%20-%20NCBI%20Bookshelf%20(nih.gov)

