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AbsTRACT: After attaining menarche adolescents, due to shyness and fear, often refuse to seek medical 
treatment. Simultaneously they began to face menstrual disorders. The present review aimed to estimate 
the overall menstrual disorders and associated factors among adolescent girls in rural and tribal areas in 
India as well as to summarize the most recent research findings on the pooled prevalence of menstrual 
disorders. The study design was developed applying the PRISMA checklist-2020. The whole protocol was 
registered on PROSPERO (Registration ID: CRD42024385046). Articles (English language) related to 
menstrual irregularities among 10 to 19-year-old adolescent girls in India were collected based on inclusion 
and exclusion criteria from 2000 to 2023 followed by selected keywords. The quality assessment of the 
present study was evaluated using the CASP (Critical Appraisal Skills Programme) checklist. Meta-analysis 
was conducted by using MedCalc software version 22.0. Publication bias was checked using Egger’s test. 
A total of 61 studies (47 from rural and 14 from tribal areas) in India have been evaluated. The random 
effect model showed an overall prevalence of dysmenorrhea, irregular menstruation, PMS, oligomenorrhea, 
polymenorrhea and menorrhagia in both areas was 54.96% (95% CI: 47.93 to 61.85), 26.21% (95% CI: 20.73 
to 32.09), 47.49% (95% CI: 31.44 to 63.81), 13.88% (95% CI: 8.98 to 19.65),7.85% (95% CI: 2.30 to 16.31), 
16.83% (95% CI: 10.04 to 24.96) respectively. Among these, dysmenorrhea, irregular menstruation, and 
PMS were found to be the most predominant in both areas. Lack of physical activities, dietary habits, BMI, 
socioeconomic factors, and socio-cultural taboos were found to have a strong association with menstrual 
irregularities. Prior and after attaining menarche, proper guidance on every aspect of menstruation should 
be urgently arranged in schools and at home to get rid of fear and anxiety, so that adolescent girls can cope 
with menstrual-related issues. Health camps should be organized in both areas to allow an easy access.
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Introduction

Menstruation is a health issue that has 
three dimensions: a  physiological, psy-
chological, and social process that needs 
to be addressed before menarche and af-
ter menopause (WHO 2022). Adolescent 
girls are often not aware of menarche 
hence the first period can be accompanied 
by fear, and anxiety along with stigma, 
taboos, and myths (UNICEF, 2018). Be-
cause of these myths and misconceptions 
about menstruation, girls often develop 
negative attitudes towards this pubertal 
development process (Walia et al. 2015). 
Being a secret and personal matter, moth-
ers used to merely talked about this as-
pect of life hence friends were the sources 
of information about menarche (Dhingra 
et al. 2009). Dysmenorrhea or abdom-
inal cramps, pre-menstrual syndromes 
(PMS), and irregular menstruation were 
the most common disorders among ado-
lescent girls in rural areas of West Bengal 
(Sanyal and Ray 2008; Ray et al. 2010). 
More than 70% of tribal adolescent girls 
were experiencing dysmenorrhea (Nagar 
and Aimol 2010; Shanmugananth et al. 
2023). By neglecting this issue, menstru-
al disorders have been increasing, espe-
cially among late adolescent girls (Singh 
and Kasturwar 2017; Sharma et al. 2019). 
Interestingly, a  recent systematic review 
on menstrual hygiene practices and men-
strual morbidities among adolescent girls 
in India showed that the most prevalent 
disorders were dysmenorrhea, PMS, oli-
gomenorrhea, menorrhagia and polyme-
norrhea (Majeed et al. 2022). It has been 
reported that about 64% of adolescent 
girls experience at least one type of prob-
lem-related to menstruation (Pearlstein 
and Steiner 2008).

Nowadays there are lot of changes in 
the daily lifestyle of adolescents. Dietary 

habits and physical activity are the two 
major concerns that were significantly as-
sociated with disorders during menstrua-
tion (Negi et al. 2018). The daily routine 
was interrupted due to menstrual irreg-
ularities, resulting in prolonged bed rest, 
sleep disturbances along school absen-
teeism (Sharma et al. 2008). Nutritional 
status and socio-economic condition were 
associated with menstrual irregularities 
(Verma et al. 2021). The age of the re-
spondents was also associated with men-
strual-related problems (Sanyal and Ray, 
2008; Nagar and Aimol 2010). Menstrual 
disorders also had a significant association 
with family history (Kumbhar et al. 2011). 

Systematic reviews generally have 
a  detailed search strategy by synthesiz-
ing all relevant articles on a  particular 
topic to reduce publication bias. That 
feature makes a systematic review more 
reliable and different from a  narrative 
review (Uman 2011). Systematic review 
is usually done to reduce random errors 
and bias. Sometimes systematic review 
comes with meta-analysis, which in-
volves a statistical technique to create all 
quantitative data retrieved from all the 
studies into single or combined results to 
give a clear idea about the particular topic 
(Petticrew and Roberts 2008). 

Although there many reviews have 
been published on Menstrual Hygiene 
Management, among urban, rural as well 
as tribal adolescent girls in India, no re-
views, to our knowledge, have focused 
on menstrual disorders among rural and 
tribal adolescent girls in India till now. 
Hence this review is very important to 
identify the menstrual problems among 
rural and tribal India as well as associat-
ed factors during menstruation that can 
be linked with Sustainable Development 
Goals (SDGs), specifically, SDG 3 states 
“Good Health and Well Being”.
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Study objectives

1. To determine the prevalence of var-
ious physical disorders and associated 
factors during menstruation experi-
enced by rural and tribal adolescent girls 
in India.

2. To discern the overall menstrual 
disorders among adolescent girls in ru-
ral and tribal areas in India as well as 
to summarize the most recent research 
findings on the pooled prevalence regard-
ing this topic. 

Methodology

Trial registration number
The whole protocol of the present review 
was registered on PROSPERO (Registra-
tion ID: CRD42024385046). 

Study criteria
Data extraction and inclusion were done 
based on previously framed inclusion 
and exclusion criteria (Tab. 1).

Study design and search strategy
The study design was developed in line 
with the “preferred reporting items for 
systematic reviews and meta-analysis” 
(PRISMA) checklist (Page et al. 2021). 
Studies published in English language 

from the year 2000 to 2023 focusing on 
the prevalence of menstrual disorders 
among 10 to 19-year-old adolescent 
girls from rural and tribal areas in In-
dia were included. Data were collect-
ed from the following databases: Pub-
Med Central, NCBI, Research Gate,  
Academia and Google Scholar, Science 
Direct, BMC, and PLOS ONE. Some 
keywords from MeSH have been used 
to make this review more reliable and 
combined through the Boolean oper-
ator (“AND”, “OR”) i.e, “menstrual 
disorders” OR “menstrual irregulari-
ties” OR “menstrual health status” OR 
“menstrual patterns” OR “menstrual 
disturbances”, “dysmenorrhoea” OR 
“abdominal cramps” OR “pain in the 
abdomen”, “menorrhagia” OR “heavy 
menstrual bleeding”, “irregular men-
struation” OR “irregular menses” OR 
“irregular cycle”, “oligomenorrhea” 
AND “polymenorrhea”, AND “amen-
orrhea”, AND “hypomenorrhea”, AND 
“pre-menstrual syndromes”, AND “ad-
olescent girls”, AND “rural”, AND/
OR “tribal”, “India”, “cross-sectional” 
AND “Association” OR “predictors”. 
PRISMA checklist for systematic re-
views has been followed throughout 
this review, presented in a supplemen-
tary file.

Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

1. Articles were limited to India only. 1. Beyond India.

2. Studies related to 2000–2023. 2. Before 2000 and after 2023.

3. Targeted population aged between 10–19 years 
among rural and tribal areas only. 

3. Adolescents aged less than 10 years and over 19 
years or adult population or belonging to the urban 
areas. 

4. Clearly defined community-based cross-section-
al studies related to menstrual disorders.

4. Review papers, short articles, letters to editors, 
disorders vaguely mentioned articles. 

5. Comparative study. 5. Case-control and intervention-based study.
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Data collection and selection
An initial search of a  total of 350 (ab-
stract and full text) articles was carried 
out from databases such as PubMed Cen-
tral, NCBI, Research Gate, Academia, 
Google Scholar, Science Direct, BMC, 
and PLOS ONE. Cross references were 
also considered in searching for relevant 
articles. Based on inclusion and exclu-
sion criteria, a total of 289 articles have 
been extracted. After the final screen-
ing, a total of 61 articles (47 from rural,  

14 from tribal areas, and 1 paper belong-
ing to rural and tribal areas) among In-
dian adolescent girls have been included. 
A  flow diagram of selecting articles is 
depicted in Figure 1. To construct key-
word co-occurrences a  networking map 
was created by using an online software 
tool “VOSviewer” version 1.6.20 (Fig. 2). 
The greatest number of co-occurrences 
of keywords were adolescents, menstru-
ation, menstrual disturbances, and India 
(Fig. 2). 

Figure 1. PRISMA flow diagram of the present systematic review
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Figure 2. Keyword co-occurrences of included studies

Quality assessment of the study 
The quality assessment was evaluated by 
the CASP (Critical Appraisal Skills Pro-
gramme) systematic review checklist as 
shown in the supplementary file.

Ethical approval
All included studies were based on sec-
ondary data, hence ethical approval is 
not needed. 

Study analysis 
Meta-analysis was done by using Med-
Calc software version 22.0.

Test of heterogeneity 
Heterogeneity within studies included 
in the meta-analysis was represented by 
a  forest plot and publication bias in the 

present study was represented through 
a  funnel plot or scatter plot. The test of 
heterogeneity was done by Cochrane’s Q 
statistic-based I2 statistic. Scores of het-
erogeneities are measured by three types, 
i.e., 25% (low), 50% (moderate), and 75% 
(high heterogeneity). The study is con-
sidered homogenous when I2<50% and 
thus a  fixed effect model is considered.  
P value<0.1 or I2 value> 50% indicates 
heterogeneity and thus a  random effect 
model (DerSimonian and Laird, 1986) 
should be used to reduce bias. Heteroge-
neity scores in this study were above 50%, 
hence we used the random effect mod-
el. Each study was represented through 
a  black square and a  horizontal line 
(95%CI). The aggregate effect size was 
displayed by the diamond at the bottom. 
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Publication bias
Publication bias was assessed using 
Egger’s test. An intercept with p<0.05 
indicates publication bias. 

Duration of the study
The date of the first submission of this 
review protocol in PROSPERO was Feb-
ruary 11, 2024, and the registration date 
in PROSPERO was February 22, 2024. 
Following that, starting from prelimi-
nary searches, data analysis, and manu-
script writing took almost 3 months, i.e., 
March to May. 

Results 

Table 2 and Table 3 show various men-
strual disorders among adolescent girls 
in rural and tribal areas. Both tables show 
sample size, age group, study design, and 
prevalence of various menstrual disor-
ders found in rural and tribal study areas. 
A total of 61 studies (47 from rural, 14 
from tribal areas, and 1 paper belonging 
to rural and tribal areas) among adoles-
cent girls aged between 10 to 19 years in 
India have been evaluated and included 
in the analysis. In rural areas, sample 
size varied between 50 (Dharani and 
Sood, 2018) to 958 (Kohli and Kapoor 
2021), whereas in tribal areas it varied 
between 100 (Nagar and Aimol 2010) to 
507 (Shanmuganath et al. 2023). 

Figure 3 shows the forest plot of the 
prevalence of dysmenorrhea. Each hori-
zontal line with a  square represents each 
included study. A total of 48 studies from 
rural and tribal adolescent girls in India 
were included in the stipulated time. The 
diamond at the bottom represents the over-
all results with a 95% confidence interval. 
The pooled prevalence of dysmenorrhea in 
rural areas was found the highest (89.33% 
with 95% CI: 80.05 to 95.27) by Das 

et al. (2019), while the lowest prevalence 
(12.80% with 95% CI: 10.74 to 15.08) was 
found by Kohli and Kapoor (2021). In tribal 
areas the highest prevalence of dysmenor-
rhea (78.30% with 95% CI: 74.45 to 81.81) 
was found in the study by Shanmugananth 
et al. (2023) and the lowest (15.80% with 
95% CI: 11.71 to 20.63) was found by Kak-
eri et al. (2018). The overall prevalence of 
dysmenorrhea was 54.94% (95% CI: 47.93 
to 61.85). Heterogeneity scores in this 
study were above 50% (Q-3374.99, DF-47, 
p<0.0001, I2-98.61%), hence random ef-
fect model was considered. Figure 4 shows 
the funnel plot of effect size against sample 
size. Evidence of publication bias has been 
found through Egger’s test (p=0.0078).

Figure 5 shows the forest plot of the 
prevalence of irregular menstruation. 
A total of 42 studies from rural and tribal 
adolescent girls in India were included. 
The diamond at the bottom represents 
the overall results with a 95% confidence 
interval. Analysis showed the highest 
prevalence of irregular menstruation in 
rural areas was found at 95.38% (95% 
CI: 92.49 to 97.39) by Ray et al. (2010), 
while the lowest prevalence was found at 
5.60% (95% CI: 3.35 to 8.69) in the study 
by Kanotra et al. (2013). In tribal areas, 
the highest prevalence of irregular men-
struation (32.30% with 95% CI: 28.24 to 
36.56) was found in the study reported 
by Shanmugananth et al. (2023), and the 
lowest prevalence (12.60% with 95% CI: 
7.74 to 18.99) was found by Kale et al. 
(2023). The random effect model showed 
that the prevalence of irregular men-
struation was 26.21% (95% CI: 20.73 
to 32.09). Substantial heterogeneity was 
found (Q-2232.65, DF-42, p<0.0001, 
I2-98.12%). Figure 6 shows a funnel plot 
of the included studies and indicates 
no publication bias through Egger’s test 
(p=0.931).
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Figure 3. Forest plot of meta-analysis of proportion 
of dysmenorrhea

Figure 4. Funnel plot of meta-analysis proportion 
of dysmenorrhea

Figure 5. Forest plot of meta-analysis of the propor-
tion of irregular menstruation

Figure 6. Funnel plot of meta-analysis proportion 
of irregular menstruation

Figure 7 shows the forest plot of 11 
studies that reported PMS. Overall re-
sults were represented through the dia-
mond at the bottom with a  95% confi-
dence interval. The highest prevalence 
of PMS in rural areas was found to be 
at 65.50% (95% CI: 57.86 to 72.59) by 
Dambhare et al. (2012), and the lowest 
prevalence was found at 17.40% (95% CI: 
13.93 to 21.32) by Mann and Ts. (2023). 
Only 3 studies were solely limited to 
tribal areas, among them the highest 
prevalence of PMS was found at 89.70% 
(95% CI: 85.69 to 92.89) by Thakur et 

al. (2020), while the lowest prevalence 
was found at 21.51% (95% CI: 17.69 to 
25.72) by Sridhar and Gauthami (2017). 
The random effect model showed overall 
prevalence was 47.49% (95% CI: 31.44 to 
63.81) and indicated a significant hetero-
geneity (Q-1105.30, DF-10, p<0.0001, 
I2-99.10%). Figure 8 represents the fun-
nel plot that indicates no publication bias 
was found by Egger’s test (p=0.637).

Figure 9 depicts 6 studies reporting 
oligomenorrhea among rural areas. This 
disorder was not found in reported studies 
among tribal areas. The diamond at the 



12 Rashni Chatterjee, Suman Chakrabarty

bottom represents the overall results with 
a 95% confidence interval. The graph indi-
cates that the highest prevalence of oligom-
enorrhea was found at 27.00% (95% CI: 
21.59 to 32.95) by Behera et al. (2017) and 
the lowest prevalence was found at 6.70% 
(95% CI: 5.20 to 8.47) in a study by Kohli 

and Kapoor (2021). The random effect 
model of pooled prevalence was 13.88% 
(95% CI: 8.98 to 19.65). This estimate 
indicates a  significant heterogeneity (Q-
89.34, DF-5, p<0.001, I2- 94.40%). Egger’s 
test showed no evidence of publication bias 
by funnel plot in Figure 10 (p= 0.056). 

Figure 7. Forest plot of meta-analysis of proportion 
of PMS

Figure 8. Funnel plot of meta-analysis proportion 
of PMS

Figure 9. Forest plot of meta-analysis of the propor-
tion of oligomenorrhea

Figure 10. Funnel plot of meta-analysis propor-
tion of oligomenorrhea

Figure 11 depicts a total of 7 studies 
that reported polymenorrhea, with only 
2 belonging to tribal areas. Overall, re-
sults with a  95% confidence interval 
were represented through the diamond 
at the bottom. The highest prevalence 
in rural areas was found at 24.75% (95% 

CI: 20.59 to 29.28) by Patel et al. (2023), 
and the lowest prevalence was found at 
0.45% (95% CI: 0.05 to 1.62) in a study 
by Patil and Angadi (2013). In tribal areas 
the highest prevalence of polymenorrhea 
was found at 18.98% (95% CI:15.36 to 
23.03) by Sridhar and Gauthami (2017), 
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and the lowest prevalence was found at 
14.80% (96% CI: 10.83 to 19.53) by Kak-
eri et al. (2018). The overall prevalence of 
polymenorrhea was 7.85% (95% CI: 2.30 
to 16.31) estimated by the random effect 

model which showed a significant heter-
ogeneity (Q-356.45, DF-6, P<0.0001, I2-
98.32%). There was no evidence of pub-
lication bias by Egger’s test (p=0.130; 
Fig.  12). 

                  
Figure 11. Forest plot of meta-analysis of proportion 

of polymenorrhea
Figure 12. Funnel plot of meta-analysis propor-

tion of polymenorrhea

Figure 13 shows a total of 12 studies 
indicating menorrhagia with only 2 be-
longing to tribal areas. The diamond at 
the bottom represents the overall results 
with a 95% confidence interval. The high-
est prevalence in rural areas was found at 
61.00% (95% CI: 50.73 to70.59) in a study 
by Sharma et al. (2019), and the lowest 
prevalence was found at 4.50% (95% CI: 
1.55 to 9.90) by Anuradha and Manju-
natha (2019). In tribal areas the highest 
prevalence of menorrhagia was found at 

24.40% (95% CI:20.53 to 28.68) among 
adolescent girls of various tribal commu-
nities by Mahapatra (2023), while the 
lowest prevalence was found at 11.50% 
(95% CI: 7.99 to 15.85) by Kakeri et al. 
(2018). The random effect model showed 
the overall prevalence of menorrhagia at 
16.83% (95% CI: 10.04 to 24.96). A sig-
nificant heterogeneity was present (Q-
431.03, DF-11, P<0.0001, I2-97.45%). 
There was no evidence of publication bias 
by Egger’s test (p=0.321; Fig. 14).

   
Figure 13. Forest plot of meta-analysis of proportion 

of menorrhagia
Figure 14. Funnel plot of meta-analysis proportion 

of menorrhagia
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Menstrual disorders  
and associated factors 

Table 4 shows that, among 61 reviewed 
articles, only 17 (12 from rural and 5 from 
tribal areas) reported associated factors 

with menstrual disorders among adoles-
cent girls. Table 4 shows major associated 
factors of menstrual disorders were lack 
of physical activities, dietary habits, BMI, 
socio socioeconomic factors among rural 
and tribal adolescent girls in India.

Table 4. Associated factors of menstrual disorders among adolescent girls in rural and tribal areas

Rural areas

Study area Study 
sample

Studied 
age group 
(in years)

Study design Associated factors Reference

1. Garhwal 470 13–19 Cross-sectional Junk food
Lack of physical activity

Negi et al. 2018

2. Tamil Nadu 500 14–19 Cross-sectional BMI Priya et al. 2016

3. Lucknow 254 10–19 Cross-sectional Age Sachan et al. 2012

4. Haryana 300 17–19 Cross-sectional Nutritional status
Dietary habits
Socio-economic factors

Verma et al. 2021

5. Maharashtra 100 10–19 Cross-sectional Age factors of the participants Sharma et al. 2019

6. Nagpur 600 10–19 Cross-sectional Age of the adolescents
Education of mothers
Education of the respondents
BMI

Singh and Kastur-
war 2017

7. North 24 
Parganas, 
West Bengal 

280 14–19 Cross-sectional Age groups
Socio-economic factors
Occupation and education of 
parents

Sanyal and Ray 
2008

8. Ludhiana 958 10–19 Cross-sectional Age factors Kohli and Kapoor 
2021

9. Kolkata, 
West Bengal

325 10–19 Cross-sectional Socio economic variables Ray et al. 2010

10. Kerala 461 10–19 Cross-sectional Age factors Geroge and Sabita 
2019

11. Karnataka 430 12–16 Cross-sectional Clinico-Socio-demographic 
factors

Mann and Ts 2023

12. West Ben-
gal

86 Below 20 Cross-sectional Socio-economic group
BMI

Lalbiaknungi et al. 
2015

Tribal areas

13. Bhu-
baneswar, 
Odessa

300 10–16 Cross-sectional Socio-economic factors Jena et al. 2017

14. West Garo 
hills of Me-
ghalaya

100 13–18 Cross-sectional Age of the respondents
Total family income

Nagar and Aimol 
2010
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Tribal areas

Study area Study 
sample

Studied 
age group 
(in years)

Study design Associated factors Reference

15. Tamil 
Nadu

507 12–18 Cross-sectional Lack of knowledge and aware-
ness
Cultural taboos and restric-
tions
Poor nutrition and socio-eco-
nomic factors

Shanmugananth et 
al. 2023

16. Jalpaiguri, 
West Bengal

301 10–19 Cross-sectional BMI
Educational status of partic-
ipants
Skipping the menstrual cycle

Thakur et al. 2020

17. Jammu 
and Kashmir 131

13–15 Cross-sectional Low level of knowledge re-
garding menstruation
Mother’s attitude towards 
menstruation

Dhingra et al. 2009

Abbreviations: BMI: Body Mass Index

Discussion 

The present review systematically sum-
marizes the prevalence of menstrual 
disorders among adolescent girls living 
in rural and tribal areas in India. In ru-
ral areas, the highest prevalence of dys-
menorrhea (89.33%) was found in Pur-
ba Midnapore, West Bengal by Das et 
al. (2019). This finding are in line with 
a  questionnaire-based study conducted 
among 757 Malaysian adolescent girls, 
showing 85.7% of adolescents experi-
enced dysmenorrhea out of which 42.1% 
have moderate dysmenorrhea and 11.2% 
have severe dysmenorrhea (Azhary et 
al. 2022). 88.0% of adolescent girls were 
experiencing dysmenorrhea in Portugal 
(Marques et al. 2022). 80.4% of Swedish 
adolescents were experiencing dysmen-
orrhea (Gambadauro et al. 2024). Irreg-
ular menstruation (95.38%) was found 
highest in Kolkata, West Bengal by Ray 
et al. (2010).  A study conducted among 
106 rural Nepali found that 76.6% of ad-
olescent girls were having irregular peri-

ods (Chhetri and Singh 2020). Whereas 
the lowest prevalence of oligomenorrhea 
(6.70%) and amenorrhea (1.90%) was 
found in Ludhiana by Kohli and Kapoor 
(2021). These results were quite similar to 
the survey reported by Aryani et al. (2018) 
conducted among 444 Indonesian ado-
lescent girls, which showed that 24.5% 
of the girls experienced oligomenorrhea, 
polymenorrhea was found among 5.9% of 
girls and only 0.2% of the girls were ex-
periencing amenorrhea. On the contrary, 
the highest prevalence of oligomenorrhea 
(27.00%) and the lowest prevalence of hy-
pomenorrhea (10.00%) were found in Od-
isha (Behera et al. 2017). Another signifi-
cant finding includes Amenorrhea which 
was found the highest (5.40%) and men-
orrhagia was found the lowest (4.50%) in 
Bengaluru (Anuradha and Manjunatha 
2019). PMS (Pre-menstrual syndromes) 
was higher (65.50%) in Wardha, Mahar-
ashtra  (Dambhare et al. 2012), and the 
lowest prevalence (17.40%) was reported 
in Karnataka by Mann and Ts (2023). 
In Sweden, 1100 adolescent girls had at 
least one menstrual problem reported as 
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either moderate (81.3%) or severe (31.3%) 
followed by mood swings (81.1%) (Gam-
badauro et al. 2024). The lowest preva-
lence of dysmenorrhea (15.80%), poly-
menorrhea (14.80%), and menorrhagia 
(11.50%) were reported in Maharashtra 
(Kakeri et al. 2018). On the contrary, 
the highest prevalence of menorrhagia 
(24.44%) was reported among adolescent 
girls from various tribal communities 
(Mahapatra 2023). The highest preva-
lence of dysmenorrhea (78.30%) and ir-
regular menstruation (44.2%) was found 
in the West Garo hills of Meghalaya (Na-
gar and Aimol 2010; Nagar et al. 2022). 
The lowest prevalence of PMS (21.50%) 
and the highest prevalence of polymen-
orrhea (18.90%) were reported in Acham-
pet Mandal, Andhra Pradesh (Sridhar 
and Gauthami 2017). In addition, the 
highest prevalence of PMS (89.70%) was 
found among the adolescents of Jalpaig-
uri district of West Bengal (Thakur et al. 
2020). A  study conducted by Sharma et 
al. (2016) in the Pokhara Valley of Nepal, 
showed that 64.2% of the girls had irregu-
lar menstruation followed by oligomenor-
rhea (23.1%). Another study conducted in 
Northwest Ethiopia reported that 75.4% 
of the adolescents were experiencing PMS 
(Zegeye et al. 2009). The prevalence of 
oligomenorrhea and amenorrhea was not 
found in these studies. 

This review reveals an overall prev-
alence of dysmenorrhea, irregular men-
struation, PMS, oligomenorrhea, poly-
menorrhea, and menorrhagia among 
adolescent girls in rural and tribal areas 
and the meta-analysis shows the prev-
alence was 54.96% (95% CI: 47.93 to 
61.85), 26.21% (95% CI: 20.73 to 32.09), 
47.49% (95% CI: 31.44 to 63.81), 13.88% 
(95% CI: 8.98 to 19.65),7.85% (95% CI: 
2.30 to 16.31), 16.83% (95% CI: 10.04 to 
24.96) respectively. Similar results were 

reported in the review done by Samani et 
al. (2018) among Iranian adolescent girls, 
showing the overall pooled prevalence of 
dysmenorrhea, oligomenorrhea, polyme-
norrhea, and menorrhagia was 73.27% 
(95% CI: 65.12 to 81.42), 13.11% (95% 
CI: 10.04 to 16.19), 9.94% (95% CI: 7.33 
to 12.56%) and 19.24% (95% CI: 12.78 
to 25.69). Prevalence of PMS and irregu-
lar menstruation was not reported in the 
review. Based on a large Italian data, 6.7% 
(95% CI: 5.4% to 7.0%) and 9.0% (95% 
CI: 7.7% to 9.4%), 3.0% (95% CI: 2.5% 
to 3.4%) of adolescent girls were suffering 
from dysmenorrhea, irregular menstrua-
tion, and polymenorrhea, oligomenor-
rhea, and menorrhagia was found among 
3.4% (95% CI: 2.9% to 3.9%) and 19.0% 
(95%CI: 17.9% to 20.1%) of adolescent 
girls respectively (Rigon et al. 2012). 

This review also tried to highlight as 
much as possible about the factors associ-
ated with menstrual disorders. Dysmen-
orrhea and irregular menstruation were 
associated with food habits while PMS 
was associated with a lack of physical ac-
tivities (Negi et al. 2018) which can lead 
to school absenteeism (Priya et al. 2016). 
Considerable pain during menstruation 
affects daily activities among adolescent 
girls in Southwestern Nigeria (Amu and 
Bamidele 2014). School absenteeism was 
also due to the menstrual pain among 
adolescent girls in Nepal (Sharma et al. 
2016). BMI was found to have a  strong 
association with these disorders (Jena et 
al. 2017; Priya et al. 2016; Singh and Kas-
turwar, 2017; Thakur et al. 2020; Verma 
et al. 2021) and similar results were re-
ported by Bahadori et al. (2023) among 
Iranian adolescent girls. The age of the 
respondents plays an important role in 
menstrual-related problems (Sanyal and 
Ray 2008; Nagar and Aimol 2010; Singh 
and Kasturwar 2017; George and Sabita 
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2019; Sharma et al. 2019; Kohli and Ka-
poor 2021). Late adolescents were more 
likely to have menstrual irregularities 
(Singh and Kasturwar 2017). The age of 
the respondents was found to have a sig-
nificant association with menstrual dis-
orders among adolescent girls in other 
countries as well (Marques et al. 2022; 
Paudel 2022). For example, studies found 
that socioeconomic factor is another sig-
nificant factor associated with various 
menstrual disorders (Sanyal and Ray 
2008; Ray et al. 2010; Nagar and Aimol 
2010; Lalbiaknungi et al. 2015; Jena et 
al. 2017; Verma et al. 2021; Shanmugan-
anth et al. 2023). Socioeconomic status 
was also associated with menstrual dis-
orders in Nepal and Sweden (Chhetri and 
Singh, 2020; Gambadauro et al. 2024). 
Lack of knowledge about menstruation 
was associated with menstrual irregular-
ities among Gujjar tribal adolescent girls 
(Dhingra et al. 2009). Another study 
among tribal adolescent girls in Tamil 
Nadu found that low socio-economic 
status, lack of knowledge, and poor nu-
trition can be responsible for the high 
prevalence of primary dysmenorrhea, 
and Cultural restrictions and taboos play 
a major role during menstruation. Ado-
lescents often hesitate to talk about their 
menstruation-related problems due to 
cultural restrictions and taboos and, as 
a result, the ability to bear menstrual pain 
in girls increases (Shanmugananth et al. 
2023). Mothers often consider menstru-
ation as a negligible issue, for that reason 
most mothers are found to be reticent 
to their daughters regarding menstru-
ation and its related issues (Dhingra et 
al. 2009). Similarly, mother’s education 
was found to have a  strong connection 
among adolescent girls in Nepal and has 
major restrictions on religious or family 
activities (Chhetri and Singh 2020). The 

previous study found that PMS was as-
sociated with some clinico-socio-demo-
graphic factors, such as age, class, men-
strual cycle regularity and duration, and 
menstrual flow which results in increas-
ing depression and anxiety among them 
(Mann and Ts 2023). Similar results 
were reported among Iranian adolescent 
girls (Bahadori et al. 2023). 

Limitations of the study

Meta-analysis with small studies (<5) 
can lead to narrow confidence intervals 
and estimation of heterogeneity is quite 
difficult in this situation which can re-
sult in a biased effect (Mathes and Kuss 
2018). Hence, two disorders (amenor-
rhea and hypomenorrhea) were exempted 
from meta-analysis due to unavailability 
of more than 5 articles. Only 3 articles 
were found to have these two disorders. 
This study is limited to English-language 
publications. Authors have tried as much 
as possible to read all the relevant articles 
that indicate menstrual disorders among 
adolescent girls in rural and tribal areas 
in India. Some relevant articles might 
have been missed because it is humanly 
impossible to read all the articles.

Conclusion

This study shows the overall prevalence 
of menstrual disorders i.e., dysmenorrhea, 
irregular menstruation, PMS, oligomen-
orrhea, polymenorrhea, and menorrhagia 
among adolescent girls in rural and tri bal 
areas in India. This review reveals that 
the most predominant disorders were dys-
menorrhea, irregular menstruation along 
menorrhagia in both areas. Adolescents 
refused treatment due to shame and dis-
comfort. Lack of physical activities, dietary 
habits, BMI, socio socioeconomic factors 
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were linked to menstrual irregularities 
among adolescent girls in India. The study 
also revealed that adolescent girls in both 
areas at least have one problem related to 
menstruation and the prevalence of these 
menstrual disorders varies in different ar-
eas all over India. Adolescent girls in rural 
and tribal areas in India were in a vulnera-
ble situation during menstruation. 

Future scope

This review is one of the first attempts 
to study menstrual disorders among ado-
lescent girls specifically in rural and tribal 
areas in India. With this review, we have 
tried to provide information related to the 
overall prevalence of menstrual disorders 
and associated factors among them in 
both areas. However, future research needs 
to be done on this specific aspect. Aware-
ness should be taken at home as well as 
in schools. Proper guidance on every aspect 
of menstruation should be arranged before 
and after attained menarche. Due to low 
socio-economic status, many girls may not 
have access to healthcare or any treatment, 
so health camps should be organized in dif-
ferent rural as well as tribal areas. 
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