
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=zrhm21

Sexual and Reproductive Health Matters

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/zrhm21

Factors associated with adolescent pregnancy in
Maharashtra, India: a mixed-methods study

Shruti Shukla, Andrés F. Castro Torres, Rucha Vasumati Satish, Yulia
Shenderovich, Ibukun-Oluwa Omolade Abejirinde & Janina Isabel Steinert

To cite this article: Shruti Shukla, Andrés F. Castro Torres, Rucha Vasumati Satish, Yulia
Shenderovich, Ibukun-Oluwa Omolade Abejirinde & Janina Isabel Steinert (2023) Factors
associated with adolescent pregnancy in Maharashtra, India: a mixed-methods study, Sexual
and Reproductive Health Matters, 31:1, 2249284, DOI: 10.1080/26410397.2023.2249284

To link to this article:  https://doi.org/10.1080/26410397.2023.2249284

© 2023 Technical University of Munich.
Published by Informa UK Limited, trading as
Taylor & Francis Group

View supplementary material 

Published online: 15 Sep 2023.

Submit your article to this journal 

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=zrhm21
https://www.tandfonline.com/loi/zrhm21
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/26410397.2023.2249284
https://doi.org/10.1080/26410397.2023.2249284
https://www.tandfonline.com/doi/suppl/10.1080/26410397.2023.2249284
https://www.tandfonline.com/doi/suppl/10.1080/26410397.2023.2249284
https://www.tandfonline.com/action/authorSubmission?journalCode=zrhm21&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=zrhm21&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/26410397.2023.2249284
https://www.tandfonline.com/doi/mlt/10.1080/26410397.2023.2249284
http://crossmark.crossref.org/dialog/?doi=10.1080/26410397.2023.2249284&domain=pdf&date_stamp=2023-09-15
http://crossmark.crossref.org/dialog/?doi=10.1080/26410397.2023.2249284&domain=pdf&date_stamp=2023-09-15


Factors associated with adolescent pregnancy in Maharashtra,
India: a mixed-methods study

Shruti Shukla ,a Andrés F. Castro Torres,b Rucha Vasumati Satish,c

Yulia Shenderovich,d Ibukun-Oluwa Omolade Abejirinde,e Janina Isabel Steinertf

a PhD Candidate and Research Associate, TUM School of Social Sciences and Technology, Technical University of Munich,
Munich, Germany. Correspondence: Shruti.shukla@tum.de

b Senior Researcher, Center for Demographic Studies – CED-CERCA, Barcelona, Spain
c Field Coordinator and Freelance Researcher based in Pune, Maharashtra, TUM School of Social Sciences and Technology,
Technical University of Munich, Munich, Germany

d Senior Lecturer, Wolfson Centre for Young People’s Mental Health, Centre for Development, Evaluation, Complexity and
Implementation in Public Health Improvement (DECIPHer), School of Social Sciences, Cardiff University, Cardiff, UK

e Assistant Professor, Division of Social & Behavioural Health Sciences, University of Toronto, Dalla Lana School of Public
Health and Women’s College Hospital Research Institute, Toronto, Canada

f Principal Investigator, TUM School of Social Sciences and Technology, Technical University of Munich, Munich, Germany

Abstract: Reducing the adolescent birth rate is paramount in achieving the health-related Sustainable
Development Goals, given that pregnancy and childbirth are the leading cause of mortality among young
women aged 15–19. This study aimed to explore predictors of adolescent pregnancy among girls aged 13–18
years in Maharashtra, India, during the COVID-19 pandemic. Using a mixed-methods approach, primary
data were gathered from two regions in Maharashtra between February and April 2022. Quantitative data
from face-to-face interviews with 3049 adolescent girls assessed various household, social, and behavioural
factors, as well as the socioeconomic and health impacts of COVID-19. Qualitative data from seven in-depth
interviews were analysed thematically. The findings reveal that girls from low socioeconomic backgrounds
face a higher likelihood of adolescent pregnancy. Multivariable analysis identified several factors associated
with increased risk, including older age, being married, having more sexual partners, and experiencing
COVID-19-related economic vulnerability. On the other hand, rural residence, secondary and higher
secondary education of the participants, and higher maternal education were associated with a decreased
likelihood of adolescent pregnancy. In the sub-sample of 565 partnered girls, partner’s emotional abuse also
correlated with higher rates of adolescent pregnancy. Thematic analysis of qualitative data identified four
potential pathways leading to adolescent pregnancy: economic hardships and early marriage; personal
safety, social norms, and early marriage; social expectations; and lack of knowledge on contraceptives. The
findings underscore the significance of social position and behavioural factors and the impact of external
shocks like the COVID-19 pandemic in predicting adolescent pregnancy in Maharashtra, India.

Plain Language Summary: Adolescent pregnancy is an important health issue for young girls. In South Asia,
one out of every five adolescent girls becomes a mother before turning 18, and in India, around 9% of girls
aged 15–19 get pregnant yearly. This study focused on understanding the factors associated with adolescent
pregnancy in Maharashtra, India, especially after the COVID-19 pandemic. We collected information from
both urban and rural areas in Maharashtra. A total of 3049 adolescent girls participated in a survey, and
seven girls participated in detailed interviews. Our analysis showed that factors like older age, being
married, having multiple sexual partners, and experiencing economic difficulties due to COVID-19 increased
the chances of adolescent pregnancy. On the other hand, living in rural areas, higher education for both the
girls and their mothers reduced the likelihood of adolescent pregnancy. Qualitative analysis revealed that
economic challenges, concerns about safety and societal norms, early marriage, societal expectations, and
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lack of knowledge about contraceptives could contribute to adolescent pregnancy in Maharashtra. DOI:
10.1080/26410397.2023.2249284

Keywords: adolescent pregnancy, COVID-19, inequity, social determinants of health, India

Introduction
Adolescent pregnancy remains a global concern,
with approximately 14 million girls under 19
becoming pregnant worldwide in 2021.1 Although
there has been a reduction in adolescent pregnan-
cies over time, progress has been uneven across
regions. For instance, South Asia has witnessed
the sharpest decline in adolescent pregnancies,
yet one in five adolescent girls in the region
gives birth before the age of 18.2 In India, national
estimates suggest that 6.8% of women aged 15–19
began childbearing between 2019 and 2021.3 Ado-
lescent pregnancies are more prevalent in rural
areas and in socioeconomically disadvantaged
states. For instance, as per the National Family
and Health Survey, in Maharashtra, 10.6% of
rural women aged 15–19 initiated childbearing,
thus exceeding the state average of 7.6%. Simi-
larly, in Tripura and West Bengal, where socioeco-
nomic challenges persist, adolescent pregnancy
rates were 22% and 16%, respectively.3 These
regional variations underscore the significant bur-
den of adolescent pregnancy in India.

Adolescent pregnancy has numerous negative
consequences for both young mothers and their
children. It increases the risk of maternal health
complications such as pre-eclampsia, eclampsia,
infections, unsafe abortion, and mortality.4–7

Additionally, it is associated with higher rates of
neonatal deaths, preterm birth, stillbirth, small-
for-gestational-age, and low birth weight.8–11

Early pregnancy often leads to school dropout,
limiting future educational and employment
opportunities for young women.12–16 Further-
more, the COVID-19 pandemic has exacerbated
the issue, leading to an increase in child marriages
and disruption of sexual and reproductive ser-
vices, and consequently hindering efforts to
reduce adolescent pregnancy.17–22

The existing literature on risk factors related to
adolescent pregnancy in South Asia primarily
focuses on Nepal, Bangladesh, and Pakistan,
with a significant dearth of empirical evidence
specific to India despite the substantial popu-
lation of adolescent girls residing in the country.
This knowledge gap is evident from a recent sys-
tematic review on adolescent pregnancy in South

Asia, which revealed a complete absence of obser-
vational studies conducted in India.23 In contrast,
an earlier systematic review included four studies
from India; however, all were conducted before
2005.24 Furthermore, limited recent empirical
studies have examined the impact of the COVID-
19 pandemic on adolescent pregnancy, and
none of them has been conducted in India.25–27

To bridge these research gaps, the present study
utilises primary data to investigate household,
behavioural, and societal factors associated with
adolescent pregnancy during the COVID-19 pan-
demic in Maharashtra, India. To guide our investi-
gation, we create a conceptual framework that
draws upon the social determinants of health
model proposed by the World Health Organiz-
ation,28 the socio-ecological model introduced by
Heise,29 and the conceptual framework delineating
the impact of COVID-19 on the social determinants
of adolescent pregnancy in sub-Saharan Africa, as
outlined by Kons et al.22 We adopt this approach
to identify and analyse the factors influencing ado-
lescent pregnancy within our context (Figure 1).

Conceptual framework on adolescent
pregnancy
Our conceptual framework proposes that external
shocks, such as those triggered by public health
emergencies like the COVID-19 pandemic, have a
significant influence on the factors related to
social position, behaviour, and social norms, con-
sequently impacting the occurrence of adolescent
pregnancy (Figure 1). This framework extends
Heise’s29 socio-ecological model by highlighting
the role of public health emergencies as catalysts
for changes in these factors. For instance, a public
health emergency may exacerbate a family’s econ-
omic hardship, leading them to arrange an early
marriage for their adolescent daughter as a
means of alleviating financial burdens, thereby
increasing the risk of adolescent pregnancy.30,31

Moreover, during public health emergencies, the
lack of resources and economic constraints experi-
enced by families may drive adolescent girls to
engage in transactional sex to meet basic needs
such as food or healthcare expenses, thereby
heightening the likelihood of unintended
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pregnancies.32 Additionally, pervasive gender-
inequitable social norms that devalue girls’ edu-
cation, encourage early marriage, restrict
decision-making autonomy, and limit control
over fertility choices, contribute to the disempo-
werment of women and girls. These norms ulti-
mately undermine the sexual and reproductive
health rights of adolescents, thereby increasing
their vulnerability to adolescent pregnancy.33

To the best of our knowledge, this study rep-
resents the first explicit modelling of the health
and socioeconomic consequences of the pan-
demic on adolescent pregnancy. It contributes to
the literature by employing a rigorous triangu-
lation approach, integrating data from two
sources (quantitative and qualitative) and employ-
ing three analytical approaches. Through quanti-
tative survey data, we estimate the prevalence of
adolescent pregnancy in two regions of Maharash-
tra and identify associated factors. Qualitative
interviews with adolescent mothers offer rich
insights into contextual factors and pathways to
adolescent pregnancy. Additionally, cluster analy-
sis identifies distinct social groups within the
sample and their varying risk profiles for adoles-
cent pregnancy during the pandemic.

Methods
Study design and setting
The data for this study were collected as a part of
the COV-CSRD (Impact of COVID-19 on the Lives of
adolescent girls in India and Zambia) project
between February and April 2022. This commu-
nity-based mixed-methods study was conducted
in two regions in the state of Maharashtra,

India: in urban settlements around the cities of
Pune and Pimpri-Chinchwad and in rural villages
of the Sangli district.

In Maharashtra, primary education is manda-
tory; about 93% of children aged 6–17 years in
the state are enrolled in schools.3 Maharashtra is
one of the most industrialised states in India,
with manufacturing industry and agriculture
being the primary places of occupation. Nearly
37% of the population live below the poverty
line. Further, around 31.5% and 53.6% of women
are main (six months or more) and marginal (less
than three months) workers, respectively. Lastly,
lower castes, including scheduled castes (SC), sched-
uled tribes (ST), and other backward classes (OBC),
account for about 55.2% of the population, and
Muslims account for about 11.5%.34

Study population and recruitment
A mapping exercise was conducted in schools and
surrounding communities within both study areas
to sample eligible girls. Adolescent girls aged 13–
18 were recruited in the Pune and Pimpri-Chinch-
wad area and in Sangli, using simple random
sampling via two approaches: identification of
girls within the target age range by teachers in
schools, and door-to-door community visits by
trained enumerators, using a pre-defined random
walk procedure. Both approaches included
school-going adolescents and dropouts. A total
of 3049 adolescent girls were included in this
study. The study was conducted with minors, so
we followed a two-stage consent procedure.
First, trained enumerators collected written
informed consent from a parent or legal guardian
before data collection, and second, verbal assent

Figure 1: Conceptual framework
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was secured from the adolescent girl before the
interview. For adolescent girls who were 18 years
old or married at the time of data collection, the
informed consent procedure did not involve
parents, guardians, in-laws, or husbands.

Data collection and measures
Quantitative data collection
Data were collected face-to-face by trained local
enumerators using a structured questionnaire
either at the school or in the community, lasting
between 45 and 60 minutes. The survey instru-
ment was first prepared in English, later translated
into Marathi and Hindi (the local languages) by a
language expert, and then translated back into
English. This instrument was piloted in the com-
munity prior to commencing data collection.
The final version of the questionnaire was avail-
able in three languages. It was administered on
mobile tablets alongside audio- and computer-
assisted self-interview (ACASI) format for sensitive
questions on girls’ sexual experiences and beha-
viours. We applied the ACASI format to maximise
confidentiality and reduce under-reporting.35

Adolescent pregnancy, i.e. pregnancy at 19 or
below, was our study’s primary outcome of inter-
est.4 One binary item measured the outcome (0:
never pregnant; 1: currently pregnant or has
been pregnant before).

Variables of interest were categorised into four
groups to reflect the factors outlined in our con-
ceptual framework (Figure 1). First, factors related
to household characteristics or girls’ social position
included variables measuring age, residence,
caste, religion, girls’ education, parents’ edu-
cation, household wealth, marital status, the pres-
ence of older female siblings living with the
participant, and employment of the participant
(drawn from items used in the NFHS-5,
2019-213). We classify participants based on
caste as an important cultural and social construct
intertwined with people’s socioeconomic status in
the Indian context. Further, we divide the partici-
pants into Muslim and non-Muslim groups, as
Muslim minorities are often discriminated against
in India. By doing so, we are not reinforcing the
stigma associated with these categories but
instead trying to capture their relationships with
other factors influencing adolescent pregnancy,
as depicted in Figure 1. In addition to these fac-
tors, four measures of intimate partner violence
(IPV) (i.e. emotional, physical, sexual, and control)

were also included in this group for a sub-analysis
with a sample of partnered girls.36

A second group of variables were behavioural
factors, including self-reported information on the
use of condom and number of sexual partners.3

Third, we collected data on societal factors,
comprising an index capturing girls’ empower-
ment (including 11 indicators on their voice, con-
trol over life choices, and decision-making)37 and
an index capturing sexual norms and attitudes
(including three indicators).3

A fourth group of variables included factors
related to external shocks. Specifically, we focused
on the impact of the COVID-19 pandemic by con-
structing two indices, one focusing on the health
impact (comprising six indicators)38 and the
other on the socioeconomic impact (comprising
five indicators) of the pandemic.39 A detailed
explanation of how these variables were charac-
terised and measured and references for validated
measurements can be found in the Additional file
(Table A1&A2).

Quantitative data analysis
All analyses were completed in StataMP 17 and R-
studio (“ade4” package).40 Data were anonymised
before analysis, and the codes are accessible at the
OSF repository. First, logistic regression was per-
formed for bivariate analyses to examine the
association between each predictor variable and
the outcome. Second, multivariable logistic
regression was performed to predict adolescent
pregnancy using the four blocks of predictor vari-
ables identified by the conceptual framework: (i)
household or social position-related factors, (ii)
behavioural factors, (iii) societal factors, and (iv)
external shock-related factors. Variables were
added to the model sequentially, with factors pro-
gressing from individual-level to structural-level
importance. A multicollinearity check was applied
using a variance inflation factor (VIF) with a cut-off
of seven.41

Block 1 included only household or social pos-
ition-related factors, block 2 included household
or social position-related factors and behavioural
factors, block 3 included household or social pos-
ition-related factors, behavioural factors, and
societal factors, and block 4 included all factors
of the conceptual framework. Model robustness
was assessed using the Wald Chi-square test,
McFadden’s R2, and Count R2 to compare the
different models,42 and goodness of fit was
assessed using Hosmer and Lemeshow test.
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Finally, cluster analysis was performed to inves-
tigate how social position-related factors cluster
among adolescent girls. This analysis did not
include other factors, as social position influences
behavioural and societal characteristics in the lar-
ger population.29 This paper applies cluster analy-
sis to integrate adolescent girls into similar
groupings and identify which social groups are
most vulnerable to adolescent pregnancy. Categ-
orical factors, including caste, religion, girl’s edu-
cation, mother’s education, father’s education,
employment, and household wealth, were
included in the cluster analysis for the 3049 ado-
lescent girls. First, multiple correspondence analy-
sis (MCA) was applied to represent data as points in
a low-dimensional Euclidean space. The MCA sum-
marises categorical variables into hierarchical
orthogonal axes.43 We then selected the first five
axes for more than 50% of the sample variance.
The Ward method was then used to perform hier-
archical clustering, presented with a dendrogram.
The Ward method minimises within-cluster var-
iance by grouping observations (i.e. adolescent
girls) with similar values in the MCA axes. A den-
drogram visualises the dissimilarity between
different clusters, and observations are allocated
to clusters by drawing a horizontal line through
the dendrogram. Next, the K-means algorithm
was implemented to partition the data into dis-
tinct cluster solutions.44 Logistic binomial
regression was used to estimate the crude odds
ratio (OR) comparing adolescent pregnancy
between each cluster with cluster 1 as the refer-
ence. A p-value of <0.05 was set as significant.

Qualitative data and analysis
Qualitative data on sexual and reproductive
health were gathered through seven in-depth
interviews (IDIs) with adolescent girls who were
part of the quantitative data collection and were
flagged for teenage pregnancy or child marriage.
Thematic saturation was achieved within these
interviews, leading to no further interviews
(Additional file: Table A3).

Participants were recruited purposively for IDIs
if they disclosed being married underage and/or
they reported a current pregnancy, past preg-
nancy, or abortion during the quantitative inter-
views. The semi-structured topic guide was
developed based on the quantitative results to eli-
cit the channels related to adolescent pregnancy
and was piloted in the community before actual
data collection. Trained local female interviewers,

along with the primary author (SS) and RVS, a free-
lance researcher based in Maharashtra, conducted
the interviews. The face-to-face interviews
were held at private locations chosen by the partici-
pants and typically lasted between 30 and 45 min-
utes. The primary author (SS), originally from
Madhya Pradesh, India, brought valuable insights
from her decade-long experience of living in differ-
ent areas of Maharashtra. She assumed the role of
the note-taker during the interviews and provided
a clear explanation of the study’s objectives and
background before proceeding with data collection.
The interviews were audio recorded and tran-
scribed verbatim in Hindi or Marathi (the partici-
pant’s preferred language) and later translated
into English for analysis. Thematic coding was
applied to analyse the data by two authors indepen-
dently, and disagreements were resolved through
discussion. Ten themes relating to the causes of
marriage and pregnancy were identified. ATLAS.ti
was used for coding and qualitative analysis.

Ethical considerations
Ethical approval was obtained from the Insti-
tutional Review Board (IRB) at the Indian Institute
of Technology Gandhinagar (IITG) on 26 November
2021 and at the Technical University of Munich
(TUM) on 29 December 2021. We obtained author-
isation to collect data in the schools of Pune, Pim-
pri-Chinchwad, and Sangli from their respective
education departments at the local municipal cor-
poration. Participants and their legal guardians
were informed before data collection at the com-
munity level. Enumerators explained the partici-
pant’s rights to confidentiality and anonymity
and the study’s objectives before collecting the
informed consent. Group or individual counselling
was provided when necessary to ensure the men-
tal health and wellbeing of enumerators and
respondents.45

Results
Respondent characteristics
As shown in Table 1, out of the 3049 participants,
146 (4.8%) became pregnant before the age of 19.
Of these, 26 adolescent pregnancies occurred in
the urban settlements of Pune/Pimpri-Chinchwad
(17.8%) and 120 in the rural villages of Sangli
(82.2%). Almost all pregnancies (99%) were
reported by girls aged between 16 and 18 years,
and only one was reported for a 13–15-year-old
(see Additional file Table A4). The average age of
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participants was 15.5 years (SD = 1.48), 303 (9.9%)
participants were Muslim and 2040 (67%) partici-
pants belonged to a lower caste (i.e. ST, SC, or
OBC). Regarding relationship status, 277 (9.1%)
girls were married, and 280 (9.2%) reported having
a boyfriend. Furthermore, 311 (10.2%) adolescent
girls reported having any sexual experience, and
55 (17.7%) girls indicated that they used a condom
the last time they had sex. Most of the girls were
educated until secondary level (grade 10) (73.8%),
and very few received higher secondary education
(grade 12) (3.9%). 5.1% of the girls’ fathers and
2.2% of their mothers had attained a post-second-
ary level of education. 502 (16.5%) girls had some
form of informal or formal employment at the
time of the interview, and 2335 (76.6%) went
back to school after the COVID-19 lockdown. Please
refer to Table A4 in the additional file for character-
istics disaggregated by pregnancy status.

In the sub-sample of 565 partnered girls, 277
(49%) were married, and 288 (51%) were widowed,
divorced, or had a boyfriend. Only three non-part-
nered girls and two unmarried girls with boy-
friends were pregnant in our sample. In the
Indian context, pregnancy outside of marriage is
stigmatised, and as a result, families tend to
marry their daughters if they fall pregnant. Out
of the partnered girls, 155 (27.2%) girls had been
exposed to sexual violence, 238 (42.1%) had
experienced physical violence, and 319 (56.7%)
had faced emotional violence by their partners.
Furthermore, 347 (61.5%) girls reported being in
a relationship with a controlling partner.

Multivariable analysis
Significant factors associated with adolescent
pregnancy were identified through independent
bivariate logistic regressions prior to multivariable
analysis. Positive associations (p< 0.05) were
found for variables including age, rural residence,
low caste, marital status, employment, condom
use, multiple sexual partners, harmful sexual
norms, and COVID-19-related economic and
health vulnerability. Conversely, negative associ-
ations (p< 0.05) were observed for variables
including Muslim religion, wealth, participants’
secondary education, mother’s secondary edu-
cation, father’s secondary and post-secondary
education, older female sibling, and empower-
ment. Notably, the respondent’s higher secondary
education and the mother’s post-secondary edu-
cation did not significantly correlate with adoles-
cent pregnancy (Additional file Table A5a&b).

Table 1: Descriptive characteristics of
study respondents (N= 3049) in Mahar-
ashtra, India

Variable Characteristics
N (%)/Mean

(SD)

Age 13–18 years 15.54 (1.48)

Caste General caste
Lower castes

1009 (33.09)
2040 (66.91)

Religion Muslim
Other religions

303 (9.94)
2746 (90.06)

Place of residence Urban
Rural

1552 (50.90)
1497 (49.10)

School attendance Yes
No

2335 (76.58)
714 (23.42)

Marital Status Married
Unmarried

277 (9.08)
2772 (90.92)

Has a boyfriend Yes
No

280 (9.18)
2769 (90.80)

Girl’s education
level

Primary
Secondary
Higher
Secondary

682 (22.37)
2247 (73.70)
120 (3.94)

Employment Yes
No

502 (16.46)
2547 (83.54)

Father’s education Primary
Secondary
Post-secondary

1259 (41.29)
1634 (53.59)
156 (5.12)

Mother’s education Primary
Secondary
Post-secondary

1600 (52.48)
1383 (45.36)
66 (2.16)

Wealth Highest
High
Medium
Low

551 (18.07)
1194 (39.16)
930 (30.5)
374 (12.26)

Sexual experience Yes
No

311 (10.20)
2738 (89.80)

Condom use at last
intercourse

Yes 55 (17.68)

Ever pregnant Yes
No

146 (4.80)
2903 (95.21)

Ever pregnant in
each location

Urban
Rural

26 (17.8)
120 (82.2)
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We checked for multicollinearity between pre-
dictors before the regression analysis (Additional
file Table A6). Results from the multivariable logis-
tic regression analyses are presented in Table 2.
After adjusting for all other social position factors
in Model 1, the likelihood of adolescent preg-
nancy is higher for older and married girls. In con-
trast, participants’ education and mothers’
secondary education decreases the likelihood of
adolescent pregnancy. Model 2 shows that these
factors remain significantly associated with ado-
lescent pregnancy even after including behav-
ioural factors. After adjusting for social factors,
Model 3 shows that older age, being married,
the number of sexual partners, and harmful sex-
ual norms increase the likelihood of adolescent
pregnancy. In the final Model 4, including all the
predictors, older age (AOR: 1.952, p< 0.01),
being married (AOR: 131.482, p< 0.01), number
of sexual partners (AOR: 1.523, p< 0.1), and
COVID-19-related economic vulnerability (AOR:
3.241, p< 0.05) are associated with a higher like-
lihood of adolescent pregnancy. Residence in a
rural location (AOR: 0.408, p< 0.05), participant’s
secondary education (AOR: 0.425, p< 0.01) and
higher secondary education (AOR: 0.247, p<
0.05), and mother’s education (AOR: 0.522, p<
0.1) are associated with a lower likelihood of ado-
lescent pregnancy. It is important to note that the
AOR of marital status is extremely high. It may be
an artefact of the Indian context, where pregnancy
outside of marriage is rare in this age group, and
families typically expect childbearing immediately
after marriage.46,47 The high regression coefficient
is thus explained by the small number of unmar-
ried girls (n= 5) who had children (see Additional
File Figure 1). Furthermore, marital status and
variables such as the place of residence and
parents’ education are correlated (Additional
Table A6). Therefore, the multivariable analysis
may mask their association with the outcome
variable.

In a further analysis for the sub-sample of part-
nered girls (Additional Table A7), factors were
added block-wise, with four additional variables
capturing IPV in the household or social position
block. The final model, including all predictors,
shows that age (AOR: 1.691, p< 0.01), being mar-
ried (AOR: 103.412, p< 0.01), suffering from
emotional IPV (AOR: 2.590, p< 0.05), and COVID-
19 related economic vulnerability (AOR: 2.803, p
< 0.1) increase the likelihood of adolescent preg-
nancy among partnered girls. Other forms of

IPV, namely sexual and physical abuse and part-
ners’ controlling behaviour, are not significantly
associated with adolescent pregnancy. Similar to
the whole sample, residence at a rural location
(AOR: 0.29, p< 0.05), participant’s secondary edu-
cation (AOR: 0.496, p< 0.05), and higher second-
ary education (AOR: 0.345, p< 0.1), and
mother’s education (AOR: 0.475, p< 0.1) decrease
the likelihood of adolescent pregnancy.

Cluster analysis
We identified two possible models of social pos-
itions, with five and six clusters. The six-cluster
solution was selected because it identified the
various categories of girls with more nuances
than the five-cluster solution. Higher-order sol-
utions were less parsimonious and did not offer
relevant insights. The first two branches of the
dendrogram represent a significant social clea-
vage, where girls with the highest socioeconomic
status (SES) are segregated from girls with med-
ium or low SES early on in life (Figure 2).

The first branch is also our first cluster (Highest
SES, n= 187) which comprises mainly unemployed
non-Muslim girls with secondary level of education,
primarily living in families with high wealth and
parents with secondary to post-secondary edu-
cation. The girls in this cluster have relatively
higher socioeconomic capital than the rest of the
sample (second branch), accounting for a small
fraction of the pregnancies in the sample, namely,
0.5%. The second cluster (High SES, n= 1043) com-
prises both low (63%) and general caste girls (37%),
mainly non-Muslim, unemployed, having second-
ary level of education, with parents educated till
secondary level and having high wealth. This clus-
ter is close to Cluster 1 in terms of socioeconomic
capital and accounts for about 5.4% of pregnancies.

The third cluster (Medium SES, n= 961) rep-
resents non-Muslim girls who belong to a lower
caste, have secondary education and are unem-
ployed, have parents with a primary to secondary
level of education, and have medium wealth. It
accounts for about 9.7% of pregnancies. The
fourth cluster (Low SES, n= 472) represents a com-
posite measure of girls with relatively low socioe-
conomic status. Many of these girls belong to a
lower caste, are non-Muslim, are educated till pri-
mary or secondary level, are employed, have
parents with primary education, and live in
families with lower wealth. This cluster has the
highest proportion of pregnancies, with about
20.2%.
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Table 2: Associations between adolescent pregnancy and household/social position, behavioural, societal and external
shock-related factors (N= 3049)

Variable B Model 1 AOR (95%CI) B Model 2 AOR (95%CI) B Model 3 AOR (95%CI) B Model 4 AOR (95%CI)

Age 0.706*** 2.025 (1.478–2.775)*** 0.697*** 2.009 (1.464–2.755)*** 0.701*** 2.016 (1.471–2.762)*** 0.669*** 1.952 (1.424–2.676)***

(0.161) (0.161) (0.161) (0.161)

Rural location −0.265 0.767 (0.389–1.515) −0.299 0.742 (0.373–1.474) −0.601 0.548 (0.233–1.290) −0.896** 0.408 (0.167–0.999)**

(0.347) (0.350) (0.437) (0.457)

Muslim −0.740 0.477 (0.154–1.479) −0.775 0.461 (0.148–1.436) −0.764 0.466 (0.147–1.482) −0.742 0.476 (0.150–1.509)

(0.577) (0.580) (0.590) (0.589)

Low caste 0.100 1.105 (0.596–2.050) 0.118 1.125 (0.604–2.095) 0.162 1.176 (0.628–2.204) 0.122 1.130 (0.597–2.139)

(0.315) (0.317) (0.320) (0.326)

Participant’s secondary
education

−0.987*** 0.373 (0.198–0.700)*** −0.946*** 0.388 (0.206–0.732)*** −0.887*** 0.412 (0.218–0.777)*** −0.857*** 0.425 (0.223–0.807)***

(0.322) (0.323) (0.324) (0.328)

Participant’s higher secondary
education

−1.345** 0.260 (0.080–0.849)** −1.363** 0.256 (0.078–0.842)** −1.358** 0.257 (0.078–0.849)** −1.400** 0.247 (0.073–0.830)**

(0.603) (0.608) (0.610) (0.619)

Mother’s secondary education −0.605* 0.546 (0.275–1.084)* −0.623* 0.536 (0.269–1.067)* −0.683* 0.505 (0.249–1.024)* −0.649* 0.522 (0.254–1.073)*

(0.350) (0.351) (0.361) (0.367)

Father’s secondary education 0.012 1.012 (0.569–1.799) 0.035 1.036 (0.581–1.848) 0.019 1.020 (0.568–1.832) −0.0142 0.986 (0.545–1.783)

(0.293) (0.295) (0.299) (0.302)

Father’s post-secondary
education

0.024 1.025 (0.153–6.865) 0.111 1.118 (0.164–7.603) 0.138 1.148 (0.166–7.935) 0.0880 1.092 (0.157–7.606)

(0.970) (0.978) (0.986) (0.990)

Married 5.069*** 159.055
(59.074–428.255)***

4.955*** 141.877
(52.984–379.904)***

4.858*** 128.776
(48.050–345.130)***

4.879*** 131.482
(48.725–354.793)***

(0.505) (0.503) (0.503) (0.506)

Older sister −0.732 0.481 (0.095–2.442) −0.734 0.480 (0.093–2.474) −0.936 0.392 (0.072–2.130) −0.962 0.382 (0.069–2.124)

(0.829) (0.837) (0.863) (0.875)
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Wealth index −0.833 0.435 (0.077–2.469) −0.681 0.506 (0.087–2.947) −0.486 0.615 (0.104–3.650) −0.244 0.784 (0.128–4.794)

(0.886) (0.899) (0.909) (0.924)

Employment of participant −0.089 0.915 (0.495–1.690) −0.032 0.969 (0.522–1.798) −0.0631 0.939 (0.495–1.781) −0.199 0.820 (0.426–1.578)

(0.313) (0.316) (0.327) (0.334)

Condom use −0.129 0.879 (0.411–1.879) −0.0909 0.913 (0.424–1.66) 0.0238 1.024 (0.465–2.256)

(0.388) (0.391) (0.403)

Number of sexual partners 0.315 1.370 (0.881–2.128) 0.383* 1.466 (0.948–2.269)* 0.421* 1.523 (0.989–2.345)*

(0.225) (0.223) (0.220)

Sexual norm index 1.261** 3.529 (1.005–12.393)** 0.923 2.518 (0.699–9.067)

(0.641) (0.654)

Empowerment index −0.623 0.536 (0.119–2.415) −0.568 0.567 (0.123–2.618)

(0.768) (0.781)

COVID-19 health index 0.276 1.318 (0.226–7.702)

(0.901)

COVID-19 economic index 1.176** 3.241 (1.146–9.165)**

(0.530)

Constant −16.01*** −16.09*** −16.02*** −16.16***

(2.712) (2.738) (2.757) (2.749)

Observations 3,049 3,049 3,049 3,049

Wald Chi-square test 190.62*** 1.98 4.85* 6.27**

McFadden’s psedoR2 0.652 0.653 0.658 0.663

Count R2 0.967 0.967 0.967 0.968

Standard errors in parentheses; *** p< 0.01, ** p< 0.05, * p< 0.1.
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The fifth cluster (Muslim, medium SES, n= 284)
mainly represents Muslim girls with secondary
level of education, living in families with medium
to high wealth and having parents educated till
primary or secondary level. It accounts for 5.7%
of pregnancies. In the last cluster (non-Muslim
medium SES, n= 102), all girls belong to non-Mus-
lim households with medium to high wealth. They
are all educated till higher secondary level and
have parents educated till primary or secondary
level. The proportion of pregnancies in this cluster
is close to 15.1%. The membership details and the
proportion of pregnancies are listed in Additional
Tables A8a&b.

These clusters show how socioeconomic con-
ditions, educational opportunities, and religious
affiliation jointly shape the realities of adolescents
in Maharashtra. Contexts with poor socioeco-
nomic and educational conditions strongly deter-
mine adolescent girls’ health outcomes, including
their propensity to marry and become adolescent
mothers. The highest percentage of adolescent
pregnancy (20%) is found in Cluster 4, with almost
four times higher adolescent pregnancy than in
the entire sample followed by Cluster 6 (15%)
and Cluster 3 (9.7%). Belonging to Cluster 3 (OR:
2.462, p< 0.05), Cluster 4 (OR: 3.082, p< 0.01),
or Cluster 6 (OR: 2.559, p< 0.05) translates into

a significantly higher likelihood of adolescent
pregnancy compared with Cluster 1, the cluster
with highest SES (Table 3). Here, characteristics
like non-Muslim, lower caste, low education levels
of parents, and low to medium wealth cluster
together. This means a higher risk of pregnancy
among girls living in a configuration of socioeco-
nomic disadvantage and reduced educational
opportunities. We compared the goodness of fit
of this model with a complete model, including
the seven social position-related factors
(Additional Table A9). We find that the cluster
model fits the prediction of adolescent pregnancy
better than the full model (BIC = 1,123 vs BIC =
1,139), suggesting that adolescent pregnancy is
intersectional, i.e. the confluence of disadvan-
taged social circumstances in adolescents’ lives
increases their vulnerability towards adolescent
pregnancy in a synergistic manner rather than
additive.

Qualitative analysis
The seven girls selected for IDIs were married
before the age of 16 and had dropped out of
school before or after marriage. Two were preg-
nant at the time of the interview, and five had
one or more children (for more information on

Figure 2: Dendrogram with six composite measures of varied social position levels
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the participants’ profiles, please see Additional
file: Table A3).

The qualitative data shed light on some of the
associations revealed in the quantitative analyses.
First, participants highlighted that their families
were economically disadvantaged even prior to
the pandemic. In most families included in this
study, the girls’ parents were involved in daily
wage or domestic work, which was severely
impacted by the lockdown measures. These exist-
ing economic hardships were exacerbated by the
COVID-19 pandemic and were linked to the girls

being married early. The reasons cited for early
marriage were to save wedding costs during the
lockdown or to avoid paying a dowry in cases
where the parents had a family relationship
with the in-laws, and there were no demands for
gifts.

Second, girls discussed concerns about their
safety at home given the increased stress during
the pandemic and restrictive social norms like
the expectation of getting married young, girls
being a burden on their family, controlled inter-
action with boys, limited movement outside the
house before marriage or maintaining the family’s
honour being imposed on them, thus leading
them and/or their families to favour early
marriage.

While marriage usually precedes pregnancy in
the Indian context, a third channel links the
abovementioned channels with adolescent preg-
nancy. Soon after marriage, social expectations
around childbearing from in-laws and relatives
were cited as the intermediary channel leading
to adolescent pregnancy. Three participants dis-
cussed using condoms to delay pregnancy but
eventually stopped as the social pressure to have
a child increased. On the other hand, three girls
(all married at 14 and aged between 16 and 18
at the time of the interview) mentioned that it
was their choice to become pregnant as they
wanted children and a family of their own, and
therefore decided against contraception.

Fourth, one participant mentioned that the
lack of knowledge of contraceptives led to her
pregnancy at the young age of 11, subsequently
leading to her marriage as soon as the family dis-
covered this. She further discussed using condoms
as a contraceptive method to space her two chil-
dren. Selected quotes from the interviews are pre-
sented in Figure 3.

Discussion
The present study examined the prevalence and
determinants of adolescent pregnancy among
3049 adolescent girls inMaharashtra, India, during
the COVID-19 pandemic. The findings were
obtained through a mixed-methods approach,
combining quantitative survey data with qualitat-
ive interviews in two regions – the urban slums of
Pune and Pimpri-Chinchwad and the rural villages
of Sangli. The findings reveal that approximately
5% of the sampled adolescent girls became preg-
nant before age 19. Several factors, including age,

Table 3: Association between adolescent
pregnancy and various social position
clusters

Dependent variable:

Adolescent pregnancy
(unadjusted OR)

Constant −5.198***

(0.997)

Cluster 2 1.124

(1.022)

Cluster 3 2.462**

(1.006)

Cluster 4 3.082***

(1.005)

Cluster 5 1.307

(1.076)

Cluster6 2.559**

(1.054)

Observations 3,049

Log Likelihood −537.707

Akaike Inf. Crit. 1,087.414

Bayesian Inf.
Crit.

1123.02

Note: Standard errors in parentheses; *p < 0.1; **p
< 0.05; ***p< 0.01.
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rural residence, secondary and higher secondary
education of the participants, beingmarried, num-
ber of sexual partners, maternal secondary edu-
cation, and economic vulnerability related to the
COVID-19 pandemic, consistently emerged as pre-
dictors of adolescent pregnancy. Among partnered
girls, emotional abuse was also associated with
adolescent pregnancy.

To comprehensively understand the complex
phenomenon of adolescent pregnancy within the
Indian context, we employed a rigorous analytical
framework of three distinct approaches. We aimed
to complement the strength of probabilistic
interpretation via regression analysis with cluster
analysis, which helped us identify social segregation
patterns between low and high-SES girls from an
intersectional perspective. Further, the thematic
analysis of IDIs enabled us to gain valuable insights
into the lived realities and social dynamics contri-
buting to adolescent girls’ pregnancies in the Indian
context. Together, these approaches highlight that
adolescent girls living in families with limited

financial resources, belonging to lower castes,
experiencing educational discontinuity at the pri-
mary or secondary level, and having parents with
limited education (primary or secondary level)
face a heightened risk of early pregnancy.

In the quantitative analysis, we reported that
married adolescent girls were more likely to be
pregnant. These findings are consistent with pre-
vious studies conducted in India, Nepal, and Ban-
gladesh.9,48–51 Most adolescent girls start
menstruating by age 14,52 translating into marriage
eligibility in many societies. Early or child marriage
is a common practice in South Asian countries,
including India, and is also associated with mul-
tiple unwanted pregnancies.48 In this context, the
qualitative findings highlight that social expec-
tations and social norms concerning marriage
were important channels linked with adolescent
pregnancy. Previous qualitative studies from India
agree with this finding.46,47,53 Decision on contra-
ceptive use is usually made by husbands and in-
laws,53 and married adolescent girls are under

Figure 3: Potential pathways leading to adolescent pregnancy (quotes from IDIs)
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immense pressure from them to conceive a child
immediately after marriage.46,47 Girls often comply
with these demands due to fear of domestic vio-
lence, being labelled barren, or losing their social
position.47,53 These reasons may also relate to the
significant association between emotional IPV
and adolescent pregnancy observed in our sample.

Similar to other studies from South Asia, we
also found that participants’ higher education
decreased the likelihood of adolescent preg-
nancy50,54–57 and lower maternal education
increased it.58 Our cluster analysis confirmed
similar associations with adolescents’ and
parents’ poor educational attainment. We report
that low and medium SES groups with lower
wealth, poor educational attainment among
participants and their parents, lower caste, and
non-Muslim affiliation were associated with a
higher likelihood of adolescent pregnancy.
While comparing the BIC of the cluster model
with the BIC of the seven individual social pos-
ition variables model, we found that the cluster
model fits better. This suggests that adolescent
pregnancy can be understood as the result of
the confluence of circumstances in adolescents’
lives. That is, the social position-related factors
function synergistically to predict the likelihood
of adolescent pregnancy rather than affecting it
in an additive fashion. Our qualitative findings
also support these associations. All pregnant
adolescent girls interviewed in our sample
dropped out of school either at the primary or
secondary school level. They all belonged to
working-class, non-Muslim, low-caste families
and often mentioned the negative impact of
economic hardships on their lives, including
early marriage and subsequent pregnancy.

Furthermore, our study reported a positive
association between the number of sexual part-
ners and adolescent pregnancy. These results con-
cur with previous studies in LMICs.41,59 In
addition, girls showcased limited awareness of
contraceptive methods beyond condoms and
birth control pills in the qualitative inter-
views.60,61 Lastly, we reported a positive associ-
ation between COVID-19 pandemic-related
socioeconomic vulnerability and adolescent preg-
nancy. While there is little research on this associ-
ation, one empirical study in Kenya concluded
that girls experiencing COVID-19 lockdown
measures had twice the risk of adolescent preg-
nancy before completing secondary school.25

Informing this association, the IDIs highlight that

the COVID-19 pandemic worsened the existing
economic conditions of the families, subsequently
leading to early marriages and related pregnan-
cies. Building on this, we can hypothesise that
health emergencies can exacerbate the existing
social inequalities and further segregate adoles-
cent girls into vulnerable groups characterised
by limited opportunities to return to school,
inadequate economic resources, and increased
risk of social harm.62,63

This study has several limitations. First, the
cross-sectional nature of the data do not allow
us to establish a causal link between the predic-
tors and adolescent pregnancy or to investigate
mediation pathways. To mitigate this, we con-
ducted qualitative interviews with pregnant
girls to unpack the channels associated with the
predictors. The qualitative data suggest that mar-
riage often precedes conception and is one of the
most important predictors of adolescent preg-
nancy in this context. However, we did not inter-
view adolescent girls from high SES families as
the cluster methodology was applied after data
collection. We cannot, therefore, comment on
additional channels that might work for girls in
high SES families. Second, we could not compare
our results with estimates on pre-pandemic ado-
lescent pregnancy rates collected in the same
sample of girls and households. Future studies
could collect longitudinal data on predictors of
adolescent pregnancy to compare how the
associations evolve over time. Third, marriage
before the age of 18 is illegal in India and, there-
fore, prone to non-disclosure. Consequently,
some girls could not be recruited into the study
either because their parents were unwilling to
consent or they were afraid of their in-laws or
husbands. Nevertheless, we tried to minimise
possible repercussions by utilising self-interview
techniques and extensively training enumerators
to use non-judgemental communication. Fourth,
we collected data at only two locations in Mahar-
ashtra. The generalisability of our findings
beyond these regions in Maharashtra requires
additional research with samples from other
states in India.

Despite these shortcomings, this is the first
mixed-methods study to examine the predictors
of adolescent pregnancy during the COVID-19
pandemic in India. The timely context of this
study sheds light on how pandemics may exacer-
bate the existing vulnerabilities of adolescent
girls and help policymakers prioritise their
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efforts. One way to do this could be integrating
efforts to delay child marriage under the Protec-
tion of Children from Sexual Offences (POCSO)
Act to include girls up to 18 years. Another
way could be to strengthen comprehensive sexu-
ality education in schools and youth-friendly
centres where adolescents can seek information
and services without fear or stigma. Apart from
this, our study employs cluster analysis to ident-
ify social segregation patterns between low and
high-SES girls. By exploring the differences
between these groups, the study goes beyond
individual-level factors and highlights the
importance of considering broader social con-
texts and structural inequalities in understand-
ing adolescent pregnancy. As India continues
to have one of the youngest populations in the
world, interventions must support measures
like continued education after marriage, parent-
ing programmes, and skill development activi-
ties to address the unique circumstances faced
by adolescent girls. A combination of empower-
ment strategies and policies, such as contracep-
tive availability and increasing the legal age of
marriage, could be beneficial in reducing ado-
lescent pregnancies in the long run.
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Résumé
Il est capital de réduire le taux de natalité chez les
adolescentes pour atteindre les objectifs de dével-
oppement durable liés à la santé, puisque la gros-
sesse et l’accouchement sont la principale cause
de mortalité des jeunes femmes âgées de 15 à
19 ans. Cette étude souhaitait explorer les indica-
teurs de grossesse chez les adolescentes âgées de
13 à 18 ans au Maharashtra, Inde, pendant la pan-
démie de COVID-19. Au moyen d’une approche à
méthodes mixtes, des données primaires ont été
recueillis dans deux régions du Maharashtra
entre février et avril 2022. Des données quantitat-
ives obtenues au cours d’entretiens en face à face
avec 3049 adolescentes ont évalué divers facteurs
familiaux, sociaux et comportementaux, ainsi que
les conséquences socioéconomiques et sanitaires
du COVID-19. Les données qualitatives de sept
entretiens approfondis ont fait l’objet d’une ana-
lyse thématique. Les résultats révèlent que les
jeunes filles issues de milieux socioéconomiques
défavorisés sont exposées à une probabilité
accrue de grossesse à l’adolescence. Une analyse
multivariée a identifié plusieurs facteurs associés
à un risque supérieur, notamment l’âge plus
avancé, le fait d’être mariée, d’avoir plus de parte-
naires sexuels et de connaître une vulnérabilité
économique liée à la COVID-19. D’autre part, le
lieu de résidence en milieu rural, l’éducation sec-
ondaire ou secondaire du deuxième cycle des par-
ticipantes et un niveau plus élevé d’instruction
des mères étaient autant de facteurs associés à
une probabilité moindre de grossesse chez les
adolescentes. Dans le sous-échantillon de 565
jeunes filles en couple, la violence psychologique
du partenaire était également corrélée à des taux
plus élevés de grossesse. L’analyse thématique des
données qualitatives a identifié quatre voies
potentielles aboutissant à la grossesse chez les
adolescentes: les difficultés économiques et le
mariage précoce; la sécurité personnelle, les

Resumen
Reducir la tasa de natalidad en la adolescencia es
de suma importancia para lograr los Objetivos de
Desarrollo Sostenible relacionados con la salud,
dado que el embarazo y el parto son las princi-
pales causas de mortalidad entre mujeres jóvenes
de 15 a 19 años. Este estudio pretendía explorar
los predictores del embarazo en la adolescencia
entre niñas de 13 a 18 años en Maharashtra,
India, durante la pandemia de COVID-19. Utili-
zando el enfoque de métodos mixtos, se recolec-
taron datos primarios de dos regiones de
Maharashtra entre febrero y abril de 2022. Los
datos cuantitativos de entrevistas presenciales
con 3049 adolescentes evaluaron diversos factores
domiciliarios, sociales y conductuales, así como
los impactos de COVID-19 en la socioeconomía y
la salud. Se analizaron temáticamente los datos
cualitativos de siete entrevistas a profundidad.
Los hallazgos revelan que las niñas de bajos
niveles socioeconómicos enfrentan mayor prob-
abilidad de embarazo en la adolescencia. El aná-
lisis multivariable identificó varios factores
asociados con mayor riesgo, tales como edad
más avanzada, estar casada, tener más parejas
sexuales y experimentar vulnerabilidad económ-
ica relacionada con COVID-19. Por otro lado, la
residencia rural, la educación secundaria y secun-
daria superior de las participantes y la educación
materna superior estaban asociadas con menor
probabilidad de embarazo en la adolescencia.
En la submuestra de 565 niñas con pareja, el mal-
trato emocional por la pareja también estaba cor-
relacionado con mayores tasas de embarazo en la
adolescencia. El análisis temático de los datos cua-
litativos identificó cuatro posibles rutas que con-
ducen al embarazo en la adolescencia: dificultad
económica y matrimonio precoz; seguridad per-
sonal, normas sociales y matrimonio precoz;
expectativas sociales; y falta de conocimiento
sobre anticonceptivos. Los hallazgos subrayan la
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normes sociales et le mariage précoce; les attentes
sociales; et le manque de connaissances sur les
contraceptifs. Les conclusions soulignent l’impor-
tance de la position sociale et des facteurs com-
portementaux ainsi que l’impact de chocs
externes comme la pandémie de COVID-19 dans
la prédiction de la grossesse chez les adolescentes
au Maharashtra, Inde.

importancia de la posición social y los factores
conductuales y el impacto de shocks externos
tales como la pandemia de COVID-19 para prede-
cir el embarazo en la adolescencia en Maharash-
tra, India.
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