
R E S E A R C H Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Maurya et al. BMC Public Health          (2023) 23:536 
https://doi.org/10.1186/s12889-023-15416-1

BMC Public Health

*Correspondence:
Priya Maurya
priyamaurya1326@gmail.com
1Department of Survey Research and Data Analytics, International 
Institute for Population Sciences, Mumbai, Maharashtra 400088, India

2Department of Population and Development, International Institute for 
Population Sciences, Mumbai, Maharashtra 400088, India
3International Institute for Population Sciences, Mumbai,  
Maharashtra 400088, India

Abstract
Background Adverse childhood experiences (ACEs) are traumatic and stressful events that occur in childhood. These 
experiences at home, school, or in the community may damage the cognitive health and emotional skills of children 
and adolescents.

Objective The present study examines the association between Adverse childhood experiences and risky health 
behaviour indicators while controlling other background characteristics among boys and girls. This study also assesses 
outcomes in the aggregate to estimate the impact of cumulative adversity on various risky health behavioural factors 
among boys and girls among adolescents and young adults (age group 13–23) in India.

Data and methods Data were drawn from the second wave of the “Understanding the lives of adolescents and 
young adults (2018–2019)” survey. Bivariate and logistic regression analysis were conducted to fulfill the objective.

Results The findings show that nearly 30% of boys and 10% of girls had violent behaviour. Substance use prevalence 
was much higher among boys (34.11%) than girls (6.65%). More boys had negative gender attitudes. The majority of 
the study participants had multiple ACEs. Boys who experienced more than three or more childhood adversity had 
two times higher odds (OR: 2.04; CI: 1.01–4.16) of the early sexual debut, while the same figure for girls was thirteen 
times (OR: 13.13; CI: 3.95–43.69) than their male counterparts.

Conclusion The study findings underlined the need for implementing outcome-oriented approaches to adolescents’ 
health care and behavioural risks. Therefore, identifying and intervening with adolescents and young adults who are 
at the highest risk of engaging in risky behaviors early in life may reduce the risk of these behaviors persisting into 
adulthood. In order to avoid health risk behavior in later stages among adolescents and young adults, policymakers 
need to focus on ACEs as risk factors and take action to reduce this burden. A potential model could be to create 
awareness among family members, caregivers, and communities to be more empathetic toward the children.

Keywords Early sexual debut, Negative gender attitude, Stressful childhood events, Substances use, Suicidal 
thoughts, Violent behaviour

Adverse childhood experiences and health 
risk behaviours among adolescents 
and young adults: evidence from India
Chanda Maurya1  and Priya Maurya2,3*

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://orcid.org/0000-0002-4321-3247
http://orcid.org/0000-0002-5923-7884
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-15416-1&domain=pdf&date_stamp=2023-3-17


Page 2 of 12Maurya et al. BMC Public Health          (2023) 23:536 

Introduction
The childhood years, from prenatal to late adolescence 
and early adulthood, are “building block” years for the 
basis of intelligence and skill development, self-moti-
vation, social behavior, health and adult relationships, 
which extend into adulthood [1, 2]. Some level of stress 
and adversity is a normal part of healthy human devel-
opment. However, exposure to frequent stressful events 
without protective factors can result in negative health 
outcomes [1]. Adverse childhood experiences (ACEs) are 
traumatic and stressful events that occur in childhood 
before a child reaches the age of 18. It includes all types 
of direct and indirect abuse, neglect such as experiencing 
or witnessing violence, growing up with substance-abu-
sive family members, incarceration of parents, parental 
separation, sibling or other family members, and suicidal 
incidence in the household as well as in the community 
[1, 3, 4]. Evidence also suggests that adverse experiences 
at home, school, or in the community may damage the 
cognitive health and emotional skills of children and ado-
lescents [1, 5]. These childhood experiences also under-
mine their stability, sense of safety, and bonding among 
children [6]. According to the report of Centers for Dis-
ease Control and Prevention (CDC), nearly 62% of adults 
from the United States of America experienced atleast 
one type of ACE before the age of 18, and about one in 
six reported that they had experienced more than three 
types of ACEs [1]. A study from India done by Fernandes 
et al. (2021) reported that one in two young people has 
child mistreatment ACEs and family-level ACEs [2].

ACEs can burden economic costs in the form of health-
care spending, loss of employee productivity, social 
services, and judicial expenditure [5, 7]. According to a 
recent estimate, global cost for the burden of violence 
against children is 2% of the global GDP at the low-
est level and it goes up to 8% of the global GDP at the 
highest level in the year 2013 [5]. ACEs and health risk 
behaviours (HRBs) are also associated with increased 
comorbid conditions, early mortality, premature death 
and increased prevalence of the leading causes of death 
in adulthood [8, 9]. Many studies have found links 
between ACEs and long-term health outcomes, includ-
ing cancer and cardiovascular diseases [8–10]. A shred 
of literature has also identified that adolescents who are 
the victim of adverse events are at greater risk of health 
risk behavior such as engaging in substance abuse, drug 
use, suicide attempts, sexually transmitted infections, 
risky sexual behavior, poor mental and physical health 
outcome, which leads to health disparity over the lifespan 
[11–15].

Research demonstrates that those who grew up expe-
riencing inter-parental violence are more likely to have 
externalizing and internalizing behavior problems, 
trauma symptoms, own perpetration and victimization 

of violence, dating violence, hopelessness, psychological 
adjustment problems, and low self-esteem [16–20]. Fur-
ther, the belief in gender norms and conceptions affects 
boys and girls differently. For instance, girls are more 
prone to domestic violence, which leads to internaliz-
ing disorders such as depression and anxiety, whereas it 
affects boys from violent behavior to perpetrating vio-
lence [21, 22].

Earlier studies focused on single ACEs mentioned that 
single predictors of ACEs did not account for a large 
amount of variance in health outcomes [9, 10]. Moreover, 
youth exposed to multiple types of maltreatment had a 
significantly higher chance of depressive disorders [23], 
substances use problems [24], and poor physical health 
[25] in comparison to those exposed to a single type. 
Cumulative Risk Theory also postulates that greater lev-
els of adversity were associated with outcomes in a dose-
dependent manner, such as multiple adverse exposures 
will result in poorer outcomes than single-event expo-
sures [26, 27].

Research has shown that ACEs increase the risk of 
poor health-related outcomes in later life and most stud-
ies discussed the effect of ACEs on mental health, depres-
sion, and physical health. Also, the early onset of HRBs 
envisages their persistence into the later year of life [43]. 
Evidence demonstrates that ACEs are more common in 
low and middle-income countries due to lack of limited 
resources and fewer social and healthcare services [10]. 
Moreover, owing to the paucity of data, less is known 
about how ACEs are associated with HRBs in adoles-
cence and early adulthood in the Indian context when 
many risky health behaviour problems often emerge. 
Identifying and treating the risk factors that are central 
to the development of health risk behaviours is pivotal 
to intervening with vulnerable populations such as ado-
lescents and young adults who have adverse childhood 
experiences. Therefore, to fill the gaps in the literature in 
the Indian context, the current research has two objec-
tives. First, to examine the association between adverse 
childhood experiences and risky health behaviour indica-
tors while controlling with other background characteris-
tics among boys and girls. Second, we assess outcomes in 
the aggregate to estimate the impact of cumulative adver-
sity on various risky health behavioural factors among 
boys and girls in the age-group 13–23 years in India. All 
the analysis is segregated by gender as boys and girls have 
different kinds of exposure to different risk factors.

Data and method
Data
The present study utilized data from the second wave of 
the “Understanding the lives of adolescents and young 
adults (UDAYA)” survey conducted by the Population 
Council under the supervision of the Ministry of Health 
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and Family Welfare, Government of India [28]. The sur-
vey is longitudinal in nature and was conducted in two 
Indian states, namely, Uttar Pradesh and Bihar. The 
wave-1 of survey was conducted in 2015-16 and a fol-
low-up survey was conducted three years later in 2018-
19. The survey collected detailed information on family, 
community environment, media, assets acquired in ado-
lescence, and quality of transitions to young adulthood 
indicators.

The UDAYA survey adopted a multi-stage systematic 
sampling design to provide the estimates for states and 
urban and rural areas. For each sub-group of the ado-
lescents, the required samples were determined at 920 
younger boys, 2,350 older boys, 630 younger girls, 3,750 
unmarried older girls, and 2,700 married older girls in 
each state. Information related to biomarkers was gath-
ered from all younger adolescents and a sub-sample 
of older adolescents. To achieve the required samples, 
approximately 36,000 households were covered in each 
state [28]. A total of 150 (PSUs) visited each state to 
conduct interviews in the required number of house-
holds. As rural and urban areas are treated as indepen-
dent sampling domains, therefore, drew sample areas 
independently for each of these domains. The 150 PSUs 
were divided equally into rural and urban areas. Within 
each sampling domain, a multi-stage systematic sam-
pling design was adopted [28]. The 2011 census list of 
villages and wards served as the sampling frame for selec-
tion of the villages and wards in rural and urban areas, 
respectively. This list was stratified using four variables: 
region, village/ward size, the proportion of the popula-
tion belonging to scheduled castes and tribes as well as 
female literacy. For household selection in rural areas, 
three stages and in urban areas four stages sampling 
design was adopted. In rural areas, villages were selected 
by using probability proportional to size (PPS) sampling. 
In urban areas, firstly 75 wards were selected system-
atically with probability proportional to size, and then 
from each wards, after arranging CEBs according to their 
administrative number, one CEB was selected randomly. 
To ensure the size of the CEBs, CEBs with less than 500 
households merged with the nearest one. A complete 
mapping and household listing operation were carried 
out in each selected PSUs. Based on the list of the house-
hold list, first the PSUs were divided into two nearly 
equal segments and one segment was randomly chosen 
for performing interviews of females and the other for 
interviews of males. The number of household interviews 
to be conducted was fixed at 90 in the male segment 
and 150 in the female segment in each PSU in order to 
achieve our targeted sample of unmarried boys and girls. 
Households to be interviewed were selected with equal 
probability from the list using systematic sampling. The 
details of sampling are provided in the report [28]. The 

effective sample size for Uttar Pradesh and Bihar in the 
first wave was 10,350 and 10,350 adolescents aged 10–19 
years, respectively [29]. Moreover, in wave-2 (2018–
2019), the study interviewed the participants who were 
successfully interviewed in 2015–2016 and consented to 
be re-interviewed. After excluding the respondents who 
gave an inconsistent response to age and education in the 
follow-up survey (3%), the final follow-up sample cov-
ered 4428 boys and 11,864 girls, with a rate of follow-up 
74% for boys and 81% for girls [29]. The substantial sam-
ple size for this study was adolescents and young adults 
aged 13–23 years (boys- 4,221 and girls- 5,987) and was 
unmarried at both time of the survey.

Variable description
Outcome variables: The present study has five out-
come variables namely violent behaviour, substances use, 
negative gender attitude, early sexual debut, and suicidal 
thoughts.

Key explanatory variables: The present study has five 
key explanatory variables, namely substances use by fam-
ily members, inter-parental violence, physical abuse, sex-
ual abuse and gender discrimination. Details of the study 
variable were presented in Supplementary Table 1.

Other explanatory variables: On the basis of previous 
evidence which has an impact on ACEs and HRB, individ-
ual and household level factors were considered as other 
covariates in the present study. Age group was recoded 
as 13–19 years and 20–23 years. Current schooling was 
recoded as no and yes. Co-reside with both parents was 
recoded as no and yes. Mother’s education was coded 
as illiterate and literate. Caste was recoded as Schedule 
caste/Schedule Tribes (SC/ST) and non-SC/ST (including 
other backward castes and general castes). Religion was 
recoded as Hindu and Non- Hindu. Wealth Index was 
divided as poor, middle and rich. Place of residence was 
recoded as urban and rural. State was recoded as Uttar 
Pradesh and Bihar.

Statistical analysis
Descriptive statistics (weighted percentage and 
unweighted sample) were used to assess the characteris-
tics of the adolescents and young adults included in the 
study. Bivariate analysis looked at the unadjusted asso-
ciation between outcome variables (violent behaviour, 
substances use, negative gender attitude, early sexual 
debut and suicidal thoughts) and explanatory variables. 
Multivariate logistic regression models were run to cal-
culate adjusted odds ratios that indicated whether certain 
subgroups of adolescents and younger adults were more 
or less likely to have adverse childhood experiences and 
whether or not the experiences predicted the likelihood 
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that adolescents and younger adults would have violent 
behaviour, substances use, negative gender attitude, early 
sexual debut, suicidal thoughts. Further, logistic regres-
sion analysis was used for the association between mul-
tiple ACEs and violent behavior, substance use, negative 
gender attitude, early sexual debut, and suicidal thoughts. 
All models were adjusted for all other individual and 
household-level characteristics and segregated by gender 
of the respondents. Results were presented as an adjusted 
odds ratio (AOR) with 95% confidence interval (CI). All 
the statistical analysis was performed using STATA 14 
and MS Excel.

Result
Characteristics of the study population
Characteristics of the study population are presented in 
Table 1. Almost 71% of boys were adolescents, while the 
same prevalence for girls was 64%. Nearly 37.5% of boys 
and 49.2% of girls were currently not in school. Around 
one-third of boys (30.8%) and girls (33.7%) had a liter-
ate mothers. Nearly 16.9% of the respondents were liv-
ing with both their parents. Nearly a third-fourth of 
respondents belonged to non-SC/ST social groups. The 
majority were from the Hindu religion. About 30.39% of 
boys and 26.58% of girls were from poor wealth quantile 
households. The majority of the respondents were rural 
residents.

Adverse childhood experiences and health risk behaviour 
among adolescents and young adults
The percentage of different types of childhood adversity 
experienced and health risk behaviours among adoles-
cents and young adults are presented in Table  2. About 
a third-fourth of respondents reported that at least one 
member in their family was substances users. One-fourth 
of the girls and one-fifth of the boys experienced inter-
parental violence. Physical abuse prevalence was higher 
among boys (58.94%) than girls (35.91%). About 7% of 
boys and 13% of girls experienced gender discrimina-
tion. About 6.2% of girls were victims of sexual violence, 
whereas the same prevalence for boys was 1.67%. Fur-
ther, nearly 30.22% of the boys and 9.62% of the girls had 
violent behaviour. Substance use prevalence was much 
higher among boys (34.11%) than girls (6.65%). More 

Table 1 Socio-demographic characteristics of respondents, 
2018-19
Characteristics Boys Girls

Un-
weight-
ed 
sample

Weighted 
percentage

Un-
weight-
ed 
sample

Weighted 
percentage

Age Group (in 
years)
13–19 2,987 71.51 3,858 64.1

20–23 1,234 28.49 2,129 35.9

Current schooling
No 1,533 37.51 2,647 49.24

Yes 2,688 62.49 3340 50.76

Mother’s 
education
Illiterate 2,711 69.23 3,725 66.3

literate 1,510 30.77 2,262 33.7

Co-residence with 
both parents
No 740 16.97 1,086 17.15

Yes 3,481 83.03 4,901 82.85

Caste
SC/ST 1,012 26.44 1,203 22.81

Non-SC/ST 3,209 73.56 4,784 77.19

Religion
Hindu 3,537 84.42 4,390 75.79

Non-Hindu 684 15.58 1,597 24.21

Wealth Index
Poor 1,032 30.39 1,240 26.58

Middle 862 22.39 1,106 20.48

Rich 2,327 47.22 3,641 52.95

Place of residence
Urban 1,933 17.39 2,901 19.44

Rural 2,288 82.61 3,086 80.56

State
Uttar Pradesh 2,185 67.83 3,476 75.61

Bihar 2,036 32.17 2,511 24.39

Total 4,221 5,987

Table 2 Percentage distribution of adolescents and young 
adults by adverse childhood experiences (2015-16) and health 
risk behaviour, 2018-19
Variables Boys Girls

Sample Percent Sample Percent
Adverse childhood 
experiences
Substance use by 
family member

2,997 73.14 4,148 73.57

Inter-parental 
violence

746 19.25 1,389 24.7

Physical abuse 2,443 58.94 2,014 35.91

Gender discrimination 293 7.29 696 12.45

Sexual abuse 64 1.67 442 6.2

Health risk 
behaviours
Violent behavior 1,388 30.22 621 9.62

Substances use 1,477 34.11 439 6.65

Negative gender 
attitude

3,462 84.79 3,738 68.02

Early sexual debut 155 4.55 79 1.37

Suicidal Thoughts 117 2.19 353 5.05

Total (N) 4,221 5,987
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boys (84.79) had negative gender attitudes compared 
to girls (68.02). About 4.55% of the boys were sexually 
active before age eighteen, while the same prevalence for 
girls was 1.37%. Suicidal thoughts prevalence was higher 
among girls (5.05%) than boys (2.19%).

Prevalence of health risk behaviours by background 
characteristics among adolescents and young adults
Table  3 represents the prevalence of health risk behav-
iours among adolescents and young adults by back-
ground characteristics. Boys and girls whose family 
members were substances users reported a higher prev-
alence of violent behaviour (boys: 30.3%; girls: 10.2%), 
substances use (boys: 37%; girls: 7.1%), negative gender 
attitudes (boys: 85.9%, girls: 71.2%), early sexual debut 
(boys: 5.2%; girls: 1.6%) as well as having thoughts about 
suicide (boys: 2.1%; girls: 5.3%). Risky health behav-
iour was more prevalent among those who witnessed 
interparental violence. Victims of physical abuse had a 
higher prevalence of violent behaviour (boys: 33.7%; girls: 
11.5%), substances use (boys: 33.9%; girls: 6.5%), nega-
tive gender attitudes (boys: 88.9%; girls: 73.9%), sexually 
active before eighteen years (boys: 4.4%; girls: 2.2%) and 
suicidal thoughts (boys: 2.2%; girls: 5.6%).

Determinants of health risk behaviours among adolescents 
and young adults
Table 4 depicts the multivariate logistic regression analy-
sis estimate for health risk behavior among adolescents 
and young adults. Substances used by family members 
were significantly associated with increased odds of vio-
lent behaviour [boys- AOR: 1.19, CI: 1.02–1.38; girls- 
AOR: 1.28, CI: 1.05–1.57], substances use [boys- AOR: 
1.38, CI: 1.17–1.62; girls- AOR: 1.21, CI: 0.97–1.52] and 
negative gender attitudes [boys- AOR: 1.18, CI: 0.98–
1.41; girls- AOR: 1.28, CI: 1.12–1.45] than their counter-
parts. On considering familial ACEs, boys who reported 
witnessing interparental violence had higher odds for 
substance use behaviors [AOR: 1.29, CI: 1.08–1.55] and 
girls had greater odds of early sexual debut [AOR: 2.21, 
CI: 1.31–3.72] than their counterparts. Girls who expe-
rienced interparental violence were 35% more likely to 
have suicidal thoughts than those who did not experience 
interparental violence. Boys [AOR: 1.34, CI: 1.17–1.54] 
and girls [AOR: 1.41, CI: 1.17–1.69] who had been a vic-
tim of physical abuse were significantly at greater risk of 
violent behavior than those who had not been a victim 
of physical abuse. Further, Girls who experienced physi-
cal violence were more likely to have negative gender 
attitudes [AOR: 1.28, CI: 1.12–1.46] and an early sexual 
debut [AOR: 1.68, CI: 1.00-2.82]. Victimization of sex-
ual abuse was significantly associated with early sexual 
debut and suicidal thoughts among both boys and girls. 
Girls who experienced gender discrimination in their 

childhood were more likely to have negative gender atti-
tudes [AOR: 1.22, CI: 1.00-1.48] than those who did not 
experience gender discrimination. The probability of 
involvement in the early sexual debuts was 72% higher 
among boys who experienced gender discrimination.

Prevalence and effect of cumulative adverse childhood 
experiences on risky health behaviours
The majority of the study participants had multiple ACEs. 
Around one in five girls (18.81%) had three or more 
ACEs, whereas the same prevalence for boys was 16.26% 
(Fig.  1). Adolescents and younger adults who experi-
enced three or more ACEs had significantly higher odds 
of risky health behaviors than those with no childhood 
adversity experience. Gender differences were observed 
in the magnitude of odds for health risk behaviour. Boys 
who experienced more than three or more childhood 
adversity were twice [AOR: 2.04; CI: 1.01–4.16] odds of 
the early sexual debut, while the same figure for girls was 
thirteen times [AOR: 13.13; CI: 3.95–43.69] than their 
counterparts (Fig. 2).

Discussion
Health risk behaviors, including violent behavior, sub-
stance use, early sexual debut and suicidal thoughts, 
are the leading cause of morbidity and mortality among 
adolescents and young adults. Adolescents who experi-
ence adverse childhood are at higher risk of adopting 
negative health behavior. ACEs are stressful and trau-
matic, leading to immediate health hazards and affecting 
health across the lifespan [1, 9]. Social learning theory 
also suggests that social behaviour is learned through 
observation, imitation and modeling [30]. Therefore, 
understanding the developmental consequences of ACEs 
on health is important for developing a strength-based 
model. The current study expands the evidence by dem-
onstrating how ACEs are associated with HRBs among 
adolescents. Consistent with our hypothesis, single and 
multiple ACEs have partially related to adverse health 
risk behavior. However, the strength of association was 
not consistent across all health risk domains among girls 
and boys.

The present study findings indicate that substance use 
by family members and physical violence was the most 
common type of adverse childhood experience. This 
is not unusual since India is the second-largest tobacco 
consumer after China [31]. Physical abuse of children 
by family members is considered as a normal part of life 
and quite acceptable in the Indian traditional family sys-
tem. The conceivable reason for such kind of activity is 
that it helps improve performance in academics and good 
behaviour and becomes well-mannered [32, 33]. A study 
on college students in South India mentioned that around 
43% of respondents considered themselves believed that 
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Table 3 Prevalence of selected health risk behaviours by type of adverse childhood experiences and other background characteristics 
among adolescents and young adults, 2018-19
Variables Violent behaviour Substances Use Negative gender attitude Early sexual debut Suicidal Thoughts

Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N(%)

Substances 
used by family 
members
No 383(30.01) 161(8.05) 350(26.34) 128(5.37) 949(81.83) 981(59.24) 32(2.85) 12(0.62) 32(2.46) 95(4.44)

Yes 1,005(30.29) 460(10.18) 1,127(36.97) 311(7.11) 2,513(85.88) 2,757(71.18) 123(5.17) 67(1.64) 85(2.09) 258(5.27)

Inter-parental 
violence
No 1,125(29.29) 452(9.21) 1,165(32.65) 343(6.62) 2,824(84.37) 2,770(65.77) 118(4.08) 36(0.75) 94(2.16) 244(4.56)

Yes 263(34.11) 169(10.86) 312(40.27) 96(6.77) 638(86.57) 968(74.89) 37(6.5) 43(3.27) 23(2.31) 109(6.53)

Physical abuse
No 505(25.16) 358(8.55) 625(34.49) 289(6.74) 1,427(83.22) 2,343(64.71) 66(0.75) 35(0.75) 51(2.18) 222(4.73)

Yes 883(33.74) 263(11.52) 852(33.85) 150(6.5) 2,035(85.89) 1,395(73.94) 89(3.27) 44(3.27) 66(2.2) 131(5.61)

Sexual Abuse
No 25(30.91) 50(9.36) 28(40.59) 41(6.95) 57(88.45) 267(64.93) 8(15.17) 32(9.5) 5(7.34) 39(6.55)

Yes 1,363(30.21) 571(9.63) 1,449(34) 398(6.63) 3,405(84.73) 3,471(68.23) 147(4.37) 47(0.83) 112(2.1) 314(4.95)

Gender 
discrimination
No 1,296(29.97) 548(9.81) 1,361(33.66) 402(6.81) 3,221(84.75) 3,233(66.85) 136(4.3) 66(1.23) 110(2.27) 306(4.78)

Yes 92(33.41) 73(8.29) 116(39.91) 37(5.58) 241(85.41) 505(76.29) 19(7.73) 13(2.36) 7(1.17) 47(6.95)

Age group (in 
years)
13–19 1,116(34.43) 453(10.71) 850(27.95) 288(6.38) 2,496(85.97) 2,550(72.25) 55(1.9) 37(0.93) 76(1.77) 230(5.22)

20–23 272(19.65) 168(7.66) 627(49.58) 151(7.15) 966(81.83) 1,188(60.47) 100(11.18) 42(2.15) 41(3.25) 123(4.74)

Current 
schooling
No 424(25.12) 256(9.62) 868(56.51) 190(6.86) 1,362(90.44) 1,962(78.31) 109(8.99) 54(1.93) 63(3.00) 199(7.01)

Yes 964(33.28) 365(9.61) 609(20.67) 249(6.45) 2,100(81.41) 1,776(58.05) 46(1.88) 25(0.83) 54(1.71) 154(3.15)

Co-reside with 
both parents
No 258(33.26) 120(10.63) 299(38.47) 98(7.03) 615(87.15) 698(70.01) 30(4.38) 23(2.42) 38(3.71) 70(5.55)

Yes 1130(29.6) 501(9.41) 1178(33.22) 341(6.58) 2847(84.31) 3,040(67.61) 125(4.58) 56(1.15) 79(1.88) 283(4.94)

Mother’s 
education
Illiterate 895(29.33) 420(10.71) 1,022(35.82) 269(6.71) 2368(88.37) 2703(75.92) 111(4.94) 66(1.84) 72(2.06) 229(5.01)

literate 493(32.22) 201(7.47) 455(30.27) 170(6.54) 1094(76.74) 1,035(52.48) 44(3.65) 13(0.45) 45(2.48) 124(5.13)

Caste
SC/ST 310(27.03) 152(11.49) 430(58.11) 79(41.89) 852(5.39) 803(86.78) 58(6.52) 34(3.05) 40(2.61) 88(6.34)

NON-SC/ST 1078(31.36) 469(9.06) 1,047(68.68) 360(31.32) 2610(7.03) 2,935(84.08) 97(3.84) 45(0.87) 77(2.04) 265(4.67)

Religion
Hindu 1,176(30.73) 474(9.45) 1,223(33.54) 295(6.01) 2,881(84.97) 2,588(64.67) 128(4.61) 66(1.66) 103(2.36) 270(5.16)

Non-Hindu 212(27.46) 147(10.14) 254(37.25) 144(8.66) 581(83.84) 1,150(78.53) 27(4.19) 13(0.47) 14(1.28) 83(4.69)

Place of 
residence
Urban 675(32.77) 298(9.68) 708(34.74) 244(8) 1484(76.2) 1,490(50.6) 51(3.14) 24(0.8) 67(3.14) 193(5.77)

Rural 713(29.68) 323(9.6) 769(33.98) 195(6.33) 1978(86.6) 2,248(72.23) 104(4.84) 55(1.51) 50(1.99) 160(4.87)

Wealth Index
Poor 340(31.59) 173(11.84) 399(36.53) 76(6.2) 938(91.64) 1,020(84.07) 43(4.94) 30(2.19) 22(1.6) 74(5.37)

Middle 281(29.99) 116(9.67) 332(38.12) 74(6.17) 777(89.33) 836(78.77) 35(4.84) 19(1.62) 25(2.22) 80(6.17)

Rich 767(29.44) 332(8.48) 746(30.66) 289(7.07) 1747(78.24) 1882(55.81) 77(4.15) 30(0.86) 70(2.56) 199(4.45)

State
Uttar Pradesh 639(28.35) 295(8.54) 750(33.14) 248(6.81) 1,791(83.59) 2,201(66.9) 103(5.02) 46(1.37) 61(2.26) 184(4.58)

Bihar 749(34.16) 326(12.95) 727(36.17) 191(6.18) 1,671(87.33) 1,537(71.49) 52(3.55) 33(1.38) 56(2.05) 169(6.49)

Total 1,388(30.22) 621(9.62) 1,477(34.11) 439(6.65) 3,462(84.79) 1,882(68.02) 155(4.55) 79(1.37) 117(2.19) 353(5.05)
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some sort of punishment is necessary to develop good 
behaviour among children [32]. Sexual abuse generates 
deep concern for public health worldwide and has also 
been considered the most severe form of abuse among 
children [13]. In the present study, 1.67% of boys and 
6.2% of girls experienced sexual abuse in childhood. Pre-
vious studies from India also reported similar prevalence 
of different forms of sexual abuse ranging from 2.6 to 
14.3% [32]. A systematic review and meta-analysis of 55 
studies from 24 countries conducted in 2013 found that 
the prevalence of child sexual abuse ranges from 8 to 31% 
among girls and 3–17% among boys [34]. Its traumatic 
impact leads to substance use, mental illness, suicide, 
abusive behaviour, teenage pregnancies, and sexually 
transmitted diseases that deteriorate the physical health 
of victims [9, 10, 13, 35]. In our study, sexual abuse was 
higher among girls (6.2%) than boys (1.67%), moreover, 
physical abuse prevalence was higher among boys than 
girls. A meta-analytic review also stated that boys are at 
higher risk of experiencing severe physical abuse, psy-
chological abuse and neglect, whereas girls are more 
likely to be victims of sexual abuse [15]. Earlier evidence 
have also mentioned that male victims are less likely to 
report sexual abuse [2, 36], so the observed gender dif-
ferences might be related to reporting bias. Therefore, it 
requires special attention.

Further, this study findings indicate that at least one 
adverse childhood event was reported by more than 
one-third of adolescents and was more prevalent among 
females (40.8%) than males (36.79%). Moreover, overall, 
ACEs were higher among boys than girls. Similar find-
ings were observed in a cohort study among the minor-
ity in the United States [24]. Exposure to different ACEs 
showed a range of 73.57–1.67%. This prevalence is 
lower when compared with other studies from India [2, 
37]. Kacker et al. (2007) reported that 68.9% of children 
were exposed to physical abuse; 53% experienced sexual 
abuse; 48.4% suffered emotional abuse and 70.6% experi-
enced neglect [37]. Similarly, data from “Consortium on 
Vulnerability to Externalising Disorders and Addictions 
(cVEDA)” found that more than half of the participants 
reported child maltreatment and family-level ACEs such 
as domestic violence [2]. Nevertheless, these differences 
in prevalence must be explained by the measures taken 
consider in ACE, sample size and age group of the study 
population.

The present study yields supportive evidence for the 
significant association between childhood adversity 
and poor risky lifestyle habits in later life. In general, 
the more adverse experience one has faced in child-
hood, the higher the probability for those individuals to 
engage in risky lifestyle behaviour, consequently suffer 
from negative health habits such as violent behaviour, 
smoking behaviour, early sexual debut and having mental Ta
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disorders in later age [3, 38, 39]. Our findings suggested 
that substance use by family members was a significant 
risk factor for HRB, except for suicidal thoughts among 
adolescents and young adults. The social learning model 
also postulated that tobacco, alcohol or drug consump-
tion are learned behaviour from the individuals and sur-
roundings [30, 40]. Sexual abuse was positively associated 
with suicidal thoughts. This association may be eluci-
dated by the fact that childhood trauma can negatively 
impact one’s ability to maintain cognitive health, result-
ing in risky health behaviours [39, 41]. Results indicated 
that gender discrimination experiences were positively 
associated with negative gender attitudes among girls. 
Previous evidence on discrimination asserted that ado-
lescents who have gone through cultural-based stress or 
discrimination may experience negative gender attitudes 
and depressive symptoms. Also, these discrimination 
experiences could lead to long-term psychological mal-
adjustment, worsening their health [38]. A recent study 
on youth with childhood adversity experiences stated 
that those with engaged in prosocial peer groups were 
less likely to indulge in risky behaviour. On the other 
hand, those who socialized with antisocial peer groups 
were at higher risk of risky health behaviours [42]. The 
current study also finds an unclear association between 
ACEs and selected health risk behaviour such as sexual 
abuse with violent behaviour, substances use and nega-
tive gender attitude. Therefore, these findings may imply 
that other individual and household level factors have 
impact on health outcome other than ACEs.

Further, co-occurring maltreatment is very common 
than single maltreatment [43, 44]. Individuals with his-
tory of multiple types of maltreatment were at greater 
risk of violent behaviour, substance use, early sexual 
debut and suicidal thoughts and it appears to be a rela-
tively strong dose-response relationship [39, 44]. The 
cumulative theory posits that if individual experiences 
more adverse events, health outcomes will be poorer 
than single event exposure [44–46]. Frequent or co-
occurring childhood adversity may increase the harm-
ful consequences of these adverse events to a greater 

extent [40, 47]. Adverse childhood experiences hamper 
cognitive development which leads to psychobiological 
vulnerability and developmental delays. Harmful health 
behaviour such as substances use maladaptive as a way of 
coping strategies with external and internal psychological 
and other challenges that are difficult for the person to 
manage. Individuals with higher ACEs had greater sub-
stance dependency [2, 47].

This study has several limitations. First, the UDAYA 
data were used for the study which was conducted in two 
states of the country, which limits the representativeness 
of our results. Therefore, the findings can’t be general-
ized at the country level. Second, the ACEs and HRBs 
were self-reported. Therefore, it is challenging to validate 
the extent of self-report and might be subject to recall 
bias. Third, though the study used a number of outcome 
variables and explanatory variables based on previous 
literature, however, all potential confounders were not 
available in the dataset, and for that reason, we were not 
able to consider them in the study. Fourth, in the present 
study, only a few ACEs have been studied. Other ACEs 
such as cyberbullying, harassment, aggressive behaviour, 
and fighting with peer groups in school which was avail-
able in the dataset, were not considered in the present 
study. Therefore, further research is required for the stan-
dardizing evaluation of ACEs and HRBs at the popula-
tion level.

Conclusion
Adverse childhood experiences are common and have a 
massive impact on health and social outcomes. Thus, it 
has public health challenges with implications for the 
entire lifespan and every health and well-being domain. 
Also, multiple risk behaviour and condition often exist 
together in the same individual, adding cumulative risk 
for poor health outcomes in later stages. The study find-
ings underlined the need for implementing outcome-
oriented approaches to adolescents’ health care and 
behavioural risks. Therefore, identifying and intervening 
with adolescents and young adults who are at greater risk 
of engaging in risky behaviors early in life may reduce the 
risk of these behaviors persisting into adulthood. In order 
to avoid health risk behavior in later stages among ado-
lescents and young adults, policymakers need to focus 
on ACEs as risk factors and take action to reduce this 
burden. A potential model could be to create awareness 
among family members, caregivers and communities to 
be more empathetic toward the children. Also, the deci-
sion-maker needs to work towards ensuring the protec-
tion of their rights and preventing their exploitation by 
formulating guidelines and strict laws.

Fig. 1 Exposure to multiple adverse childhood experiences among ado-
lescents and young adults, 2018-19
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Fig. 2 Logistic regression estimates on association between selected health risk behaviour and multiple adverse childhood experiences among adoles-
cents and young adults, 2018-19
Note: OR: Odds ratio; CI: Confidence Interval; ®: Reference category; *if p < 0.05, **if p < 0.01, *** if p < 0.1
All the other variables were controlled.
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