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ABSTRACT

Background: Previous studies indicate that,
despite legal restrictions, northeastern
states have the highest prevalence of
underage drinking, with Arunachal Pradesh
leading. Considering the harms associated
with underage drinking, assessing its
magnitude, and contributing factors is
crucial.

Methods: Using the Minimum Legal
Drinking Age (MLDA) and the state-level
National Family Health Survey (NFHS-5),
data from 7,398 individuals aged 15-20
years were used to assess the district-
wise prevalence of underage drinking in
Arunachal Pradesh. Further bivariate and
multivariate regression analyses were
undertaken to identify the significant
predictors of underage drinking.

Results: The prevalence of underage
drinking in Arunachal Pradesh ranged
from 4% to 20% across the districts. The
Upper Subansiri district had the highest
prevalence (20%). Females were less likely
to drink alcohol than males (adjusted odds
ratio (aOR) 0.55; g5% confidence intervals
(Cl) 0.44,0.6g). The 18-20-year-olds (aOR
2.28; 95% Cl1.82,2.86), married (aOR

1.99; Cl 1.44, 2.76), rural residents (aOR
2.25; C11.62,3.12), and those who belong

to the poorest wealth quintile were more
likely to drink alcohol. Tobacco use was
also strongly associated with underage
drinking. The odds of drinking alcohol were
30 times higher among tobacco users than
non-users (aOR 30.45; 95% Cl 24.22,38.28).

Conclusions: Underage drinking is
prevalent across all districts of Arunachal
Pradesh. Socio-demographic factors

are strongly associated with underage
drinking. There is a pressing need for strict
enforcement of the MLDA, restricting
alcohol availability, and community-based
interventions to create awareness among
the young population and parents about the
harms of underage drinking in Arunachal
Pradesh.
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Key Messages:

« The study unveils a significant
prevalence of underage drinking across
Arunachal Pradesh, surpassing national
averages and indicating a pressing
public health concern.

« Socio-demographic factors such as
age, gender, marital status, residence,
wealth, and tobacco use are strongly
associated with underage drinking,
informing targeted intervention
strategies.

« Findings provide critical insights for
policymakers to develop evidence-
based interventions aimed at curbing
underage drinking, promoting
adolescent health and well-being, and
reducing alcohol-related harm in the
region.

Icohol consumption among the

young population up to age 20,

commonly referred to as under-
age drinking, represents a significant
public health concern globally, with
multifaceted implications for individu-
als, populations, and society as a whole.!
Underage drinking poses substantial
risks to the physical, mental, and social
well-being of the young population.?
The World Health Organization identi-
fies alcohol as a leading risk factor for mor-
bidity and mortality among individuals
aged 1549 years, highlighting its pervasive
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impact on global health outcomes.’
Early initiation of alcohol use during
adolescence is associated with adverse
consequences, including impaired cog-
nitive development, increased risk of
injuries and accidents, engagement in
risky sexual behaviors, alcohol use dis-
orders, and heightened susceptibility
to mental health disorders such as de-
pression and anxiety.+® Evidence on the
impact of underage drinking extends
beyond individual health outcomes to
encompass broader social and economic
dimensions.”® Alcohol-related harm im-
poses a substantial burden on families,
communities, and healthcare systems,
contributing to increased healthcare ex-
penditures, productivity losses, and so-
cial disruptions.®

In the Indian context, a systematic
review highlights that the mean age for
initiation of drinking ranged from 14.4
to 18.3 years, with the prevalence of ever
or lifetime alcohol consumption ranging
from 3.9% to 69.8% among adolescents
aged 1024 years® The nationwide
survey conducted by the Government of
India showed the prevalence of under-
age drinking among those aged 10-19
years was 1.3% in 2019.° These findings
reflect the complex interplay of socio-
cultural factors, geographical and economic
disparities, and access to alcohol." Fer-
mented food and beverage consumption
is deeply embedded in several culturally
diverse and ethnic groups in the Hima-
layan regions of India.* Consumption
of fermented beverages is normalized in
day-to-day life and accepted during social,
religious, and festive occasions. It is also
a traditional custom practiced by several
ethnic populations in the northeastern
states of India.? One of the northeastern
states, Arunachal Pradesh, with its diverse
socio-cultural heritage, has a high burden
of alcohol use. An epidemiological study
has highlighted that high early alcohol
initiation (mean age 12.4) among tribal
youth reflects strong cultural acceptance,
with underage drinking influenced by
ethnicity, geography, and socio-cultural
norms in Arunachal Pradesh.#s An
earlier assessment, which presented
only inter-state variations, found that
Arunachal Pradesh had the highest prev-
alence of underage drinking among all
36 Indian states.'®” Therefore, there is a
need for an Arunachal Pradesh-specific,

in-depth assessment presenting district-
wise prevalence and associated risk factors
of underage drinking. Despite the high
burden across the state, no earlier study
has assessed the district-wise prevalence
and contributing factors of underage
drinking in Arunachal Pradesh. To address
this gap, the present study aimed to assess
the prevalence and predictors of underage
drinking in Arunachal Pradesh using the
National Family Health Survey (NFHS-5)
data.

Methods
Study Location

Arunachal Pradesh, located in the
northeastern region of India, shares
international borders with Bhutan,
China, and Myanmar. It comprises 20
districts and is known for its rich ethnic
diversity and challenging hilly terrain.
As per the 2011 Census of India, the
total population of Arunachal Pradesh
was approximately 1.38 million. Of this,
the population aged 1521 years was
around 196,000. The state remains pre-
dominantly rural, with about 77% of its
population residing in rural areas and
only 23% living in urban regions, reflect-
ing limited urbanization and access to
infrastructure in many parts of the state.

Study Design

We employed a cross-sectional study
design to assess the district-wise
prevalence and  socio-demographic
predictors of underage drinking in
Arunachal Pradesh using state-level data
from the India Demographic and Health
Survey (DHS) 2021.*

Data Source

This study used India DHS 2021 data,
also known as the NFHS-5, which
was collected during the 2019-2021
period,’®* for the State of Arunachal
Pradesh. The fifth round of NFHS pro-
vides information on population, health,
and nutrition for India, covering all
36 states and union territories and 707
districts.’® For Arunachal Pradesh, the
data was collected from January 13, 2020,
to March 21, 2020, and from December 7,
2020, to April 19, 2021. We retrieved the
data from the DHS program in August
2024. The peculiarity of NFHS-5 is that
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it also provides data on alcohol use by
the population of all age groups above 15
years old. The Government of Arunachal
Pradesh has set 21 years as the Minimum
Legal Drinking Age (MLDA).>>** Apply-
ing these criteria, a sample covering all
7,398 individuals aged 15-20 years from
Arunachal Pradesh was selected.

Definition of the Underage
Population

The Arunachal Pradesh Excise Act, 1993,
considers 21 to be the MLDA.>** There-
fore, for this study, 21 years was considered
the MLDA, and accordingly, a sample of
7,398 individuals aged 15-20 was referred
to as the underage population.

Outcome Variable

The dependent variable for this study
was alcohol drinking, that is, alcohol use
by household members aged 15-20 years.
It is a dichotomous categorical variable
presented in the NFHS-5 household ques-
tionnaire as: Do you drink alcohol? (The
responses were categorized as yes or no).

Explanatory Variables

The independent variables used in this
analysis include age group (15-17 and 18-20
years); sex (male or female); educational
status (no education, primary, secondary,
and higher); place of residence (urban or
rural); and house type! (kutcha, semi-pucca,
and pucca); marital status (unmarried or
ever-married); family structure (nuclear or
non-nuclear); social categories (scheduled
castes, scheduled tribes (ST), other back-
ward classes, and others); religion (Hindu,
Muslim, Christian, noreligion,and others);
wealth index (poorest, poorer, middle,
richer, and richest); and tobacco use (yes or
no). All these independent variables were
derived from our previous national-level
assessment® and from earlier available
literature.”

Data Analysis

The data were analyzed using Stata
Special Edition (StataSE) vi2. Descrip-
tive,  bivariate, and  multivariate
statistical analyses were conducted to
assess the district-wise population preva-
lence and socio-demographic predictors of
underage drinking. The population preva-
lence of underage drinking was calculated
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for each district as the total number of
individuals in the sample population who
reported alcohol drinking, expressed as a
percentage of the total underage popula-
tion in that particular district.

A first-step chi-square was performed
for bivariate analysis between the
outcome variable (underage alcohol use)
and explanatory variables (age, sex, edu-
cation, marital status, family structure,
residence, house type, religion, social cat-
egory, wealth index, and tobacco use) to
assess factors correlated with underage
drinking. Any variable significantly asso-
ciated with underage drinking at p < .05
was considered for further multivariate
analysis. A multivariate analysis was per-
formed using a binary logistic regression
model to determine the adjusted odds
ratios (@ORs) for alcohol drinking, yes or
no. Odds ratios and 95% confidence inter-
vals (CI) were used to identify predictors of
underage drinking. We used the Strength-
ening the Reporting of Observational
Studies in Epidemiology (STROBE) cross-
sectional checklist to write this article.>

Ethics Approval

The researchers or authors of this article
did not collect primary data directly
from living individuals or humans in
the field. The study used secondary data
(collected by the DHS program, Inner
City Fund [ICF], and International Insti-
tute for Population Sciences [IIPS]) from
the India DHS 2021/NFHS-5 public-
use dataset, which does not include
individual identifiers and geographical
details (individual names, contact details,
addresses, house numbers, and Global
Positioning System [GPS] coordinates) for
the selected sample of 7,398 individuals.
The authors of this study have obtained
the authorization letter from the DHS
program that provides permission to use
secondary data (i.e., NFHS-5 data) for
research publication purposes without
needing separate Institutional Review
Board (IRB) approval (as the DHS program
has already followed IRB-approved pro-
cedures on maintaining privacy and
confidentiality of individual data).

Results

Population Characteristics

The NFHS-5 data from 7,398 individuals
in Arunachal Pradesh were analyzed,

and their population characteristics are
presented in Table 1. The mean age of
the sample was 17 years (SD = 1.7). Male
and female participants were equally
represented in the sample. Of the total
study population, 96% were literate.

TABLE1.

Among literate individuals (n = 7,103),
the mean years of completed education
was 4.3 years (SD = 1.7). The majority of
the study population was unmarried
(91%). More than three-fourths (78%)
were from rural areas; about one-fourth

Population Characteristics of the Study Sample (n=7,398).

Variable n %
Age (Years)? 17.4 (1.7)

15-17 3,687 49.8

17-20 3,71 50.1
Sex

Male 3,591 48.5

Female 3,807 51.4
Educational Status

No education 295 3.9

Primary 395 5.3

Secondary 6,258 84.5

Higher 450 6.3
Marital Status

Unmarried 6,762 g1

Ever-married® 636 g
Family Structure

Nuclear 4,681 63.3

Non-nuclear 2,717 36.7
Place of Residence

Urban 1,660 22

Rural 5,738 78
House Type

Kachha 2,151 2g9.2

Semi-Pucca 3,354 45.3

Pucca 1,893 25.5
Religion

Hindu 1,743 23.6

Muslims 102 1.4

Christians 2,985 40.4

Non-religious g1 1.2

Others® 2,477 33.5
Social Category®

SC 464 6.6

ST 5,816 82.4

OBC 321 4.6

Others 461 6.5
Wealth Index

Poorest 1,432 19.4

Poorer 2,460 333

Middle 1,863 25.2

Richer 1,220 16.5

Richest 423 5.7
Tobacco

Yes yall 9.6

No 6,687 g0.4
3Mean (SD).

®Includes ever-married individuals (widowed, separated, and divorced).
‘Others included Jains, Sikhs, Jews, Buddhists, and Zoroastrians.

dMissing entries for n = 336 responses were excluded.

Indian Journal of Psychological Medicine | Volume XX | Issue X | XXXX-XXXX 2025 3



Tikhute et al.

lived in pucca houses. About one-third
(33%) of the sample population followed
other religions, such as Jains, Sikhs,
Jews, Buddhists, and Zoroastrians (in the
rest of India, these religions are consid-
ered religious minorities). The majority
of individuals (82%) belonged to ST.
Almost half (52%) were from the poorer
and poorest wealth quintiles.

Prevalence of Underage
Drinking

The prevalence of underage drink-
ing was high across all 20 districts of
Arunachal Pradesh (Table 2). The eight
districts of Upper Subansiri (20%),
Anjaw (15%), Upper Siang (14%), Namsai
(12%), West Siang (12%), Longding (11%),
Siang (11%), and Papum Pare (10%) had a
higher prevalence of underage drinking
than Arunachal Pradesh, that is, 9.8%.

Socio-demographics of
Underage Drinking

Bivariate Analysis

The results of cross-tabulation are
presented in Table 3, showing the com-
parison between individuals based on

drinking alcohol about variables such as
individual (age, sex, education), family-
related (marital status, family structure),
socio-economic (religion, social category,
wealth index, house type), demographic
(place of residence), and a substance
use (tobacco use). All these variables,
in bivariate analysis, have shown a
significant association with underage
drinking. Notably, tobacco use showed
a strong correlation between tobacco
and alcohol use, %2 (1, N = 7,398) = 2,400,
p = .oo1. Suggesting that those who use
tobacco also use alcohol and are vulner-
able to alcohol and tobacco dependence
disorders at a younger age.

Multivariate Analysis

The factors influencing underage drink-
ing among the sample population are
shown in Table 4. Based on the result
of the chi-square test of association, the
following variables were found to be sig-
nificantly associated with the outcome
variable. They were entered in the regres-
sion model: age, sex, social category,
marital status, place of residence, wealth
index, and tobacco use. Factors that were
significant in bivariate analysis but not
in multivariate analysis were removed

TABLE 2.
District-wise Prevalence of Underage Drinking in Arunachal
Pradesh.
District Alcohol Users (n) % Total Population (n)
Upper Subansiri 65 20 325
Anjaw 48 15.6 307
Upper Siang 43 13.9 309
Namsai 58 12.4 468
West Siang 14 1.9 344
Longding 46 1 1417
Siang 52 10.9 479
Papum Pare 37 10 36g
Lower Subansiri 40 g.2 434
Dibang Valley 31 g.2 338
Changlang 4 8.7 473
East Kameng 37 8.5 434
West Kameng 34 8.2 413
Kurung Kumey 21 8.1 258
Lohit 37 7.8 476
Lower Dibang Valley 28 7 398
Kra Daadi 12 6.7 178
Tawang 20 6.6 304
East Siang 18 5 364
Tirap 14 4.5 310
Arunachal Pradesh (Total) 723 9.8 7:398
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from the model. These factors were:
educational status, religion, family struc-
ture, and house type.

After adjusting for individual, family-
related, socio-economic, demographic,
and substance use in the multivariable
analysis, the odds of drinking alcohol
were significantly higher among
18-20-year-olds compared with the 15-17
age group (aOR 2.28; 95% CI 1.82, 2.86).
The odds of underage drinking were
significantly lower among females (aOR
0.55; 95% CI 0.44, 0.69) compared with
males. The odds of drinking alcohol were
significantly higher among ever-married
individuals (aOR 1.99; CI 1.44, 2.76) com-
pared with unmarried individuals. Those
who lived in rural areas were more likely
to drink alcohol than those who lived in
urban areas (aOR 2.25; CI 1.62, 3.12).

Household wealth was also sig-
nificantly correlated with underage
drinking. Individuals from all four
wealth index quintiles, ranging from the
poorest to the richest, were less likely
to drink alcohol as compared to those
who belonged to the poorest quintile.
Tobacco use was strongly associated
with underage drinking. The odds of
drinking alcohol were 30 times higher
among tobacco users than non-users
(@aOR 30.45; 95% CI 24.22,38.28).

Discussion

This study delves into the prevalence
and predictors of underage drinking in
Arunachal Pradesh, drawing upon data
from the NFHS-5 conducted in 2021.
Despite the MLDA of 21 years, across all
20 districts, the prevalence of underage
drinking ranges from 4% to 20% among
the young population, underscoring the
urgency of addressing this issue. The
district-wise distribution showed that
all 20 districts had a prevalence of under-
age drinking twice that of the national
prevalence for India, which was reported
in our earlier study.” This suggests the
alarmingly high burden of underage
drinking in the state.

Further, the analysis reveals significant
associations between underage drinking
and various socio-demographic factors,
including age, gender, marital status,
place of residence, household wealth,and
tobacco use. The strong linkage between
early initiation of alcohol use and multi-
ple health and behavioral issues,’ alcohol
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TABLE 3.

Factors Correlated with Underage Drinking.

Variable % Chi-square p Value
Age (years) 215.1 <.001*
15-17 47
18-20 14.8
Sex 196.7 <.001*
Male 14.7
Female 5.0
Educational status 31.6 <.001*
No education 15.6
Primary 12.2
Secondary g.0
Higher 14.9
Marital status 54.4 <.001*
Unmarried 18.1
Ever-married? g.0
Family structure 23.3 <.001*
Nuclear 8.5
Non-nuclear 12.0
Place of residence 62.5 <.001*
Urban 4.7
Rural 1.2
House type 32.4 <.001*
Kachha 1.3
Semi-Pucca 10.7
Pucca 6.4
Religion 35.7 <.001*
Hindu 9.5
Muslims 3.9
Christians 7.9
Non-religion 9.9
Others® 12.4
Social category 19.5 <.001*
SC 5.8
ST 10.5
0OBC 9.4
Others 5.9
Wealth index 86.1 <.001*
Poorest 14.8
Poorer 1.0
Middle 8.1
Richer 5.6
Richest 5.2
Tobacco 2,400 <.001*
Yes 61.2
No 43

?Includes ever-married individuals (widowed, separated, and divorced).
®Others included Jains, Sikhs, Jews, Buddhists, and Zoroastrians.

dependence and premature death in the
later stages of life are evident from pre-
vious literature.#s A study in Arunachal
Pradesh reported that the age at ini-
tiation was below 15 years, with the
highest prevalence of alcohol use among
adolescents in the 13-17 age group.*

In alignment with these findings, our
study generated strong evidence of the
presence of the widely practiced yet least
discussed topic of underage drinking in
Arunachal Pradesh.

The significant influence of gender,
religion, and residency on alcohol use

among the general all age population
has been discussed in detail by earlier
studies.*® We could not find any signif-
icant association between religion and
underage drinking. However, we found
a substantial impact of gender and resi-
dency on underage drinking, suggesting
a higher risk among males and rural pop-
ulations.>#* Further, a strong positive
association between underage drinking
and tobacco use indicates the presence
of cross-addiction. This adds higher
vulnerability to premature death due to
cardiovascular diseases and other com-
plications related to alcohol and tobacco
use at a younger age.®

Notably, variation in alcohol con-
sumption patterns among the underage
population highlights the need for tai-
lored interventions providing behavior
change communication on the harms
of alcohol use. The earlier studies have
pointed out high alcohol use and asso-
ciated socio-cultural practices among
diverse communities in Arunachal
Pradesh.s This includes the custom
of drinking apong, a local alcoholic fer-
mented rice-based beverage that is
accepted for mass consumption as a
celebration during rituals, ceremonies,
religious events, and harvest festivals.'s
Cultural norms and family practices play
a pivotal role in shaping adolescents’
attitudes toward alcohol. A systematic
review by Nadkarni et al. highlighted
that in India, early initiation of alcohol
use is often linked to cultural acceptance,
familial behaviors, including paren-
tal alcohol consumption.® Similarly,
studies conducted in Kerala, Assam, and
Mumbeai found that parents’ indulgence
in consuming alcohol, tobacco, or both,
and media exposure were found to influ-
ence early initiation of alcohol drinking
by their offspring.>s* Further, some of
the small-scale studies covering all age
populations have presented associations
between alcohol use and some of the
socio-cultural and demographic factors,
such as religion, ethnicity, gender,
age, education, and occupation.#?
However, none of these studies covered
the issue of underage drinking across all
districts of Arunachal Pradesh.

The inter-district variation in under-
age drinking prevalence in Arunachal
Pradesh, as observed in our study, can
be attributed to a complex interplay of
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TABLE 4.

Predictors of Underage Drinking in Arunachal Pradesh.

g95% C. I.

Variable aOR Std. Err. p Value Lower ‘ Upper
Age (Years)

15-17° 1.000

18-20 2.28g 0.263 <.001 1.827 2.868
Sex 1.000

Male®

Female 0.554 0.063 <.001 0.443 0.693
Marital Status

Unmarried® 1.000

Ever-married? 1.997 0.332 <.001 1.442 2.765
Place of Residence

Urban® 1.000

Rural 2.250 0.377 <.001 1.620 3.126
Social Category

Sc” 1.000

ST 2.302 0.615 .002 1.364 3.88g

0BC 1.190 0.415 .618 0.601 2.357

Others 0.68g 0.238 281 0.350 1.355
Wealth Index

Poorest®

Poorer 0.688 0.093 .006 0.528 0.8g97

Middle 0.636 0.107 .007 0.458 0.884

Richer 0.492 0.114 .002 0.313 0.774

Richest 0.292 0.099 .001 0.150 0.568
Tobacco

No®

Yes 30.453 3.558 .001 24.220 38.290

Constant 0.004 0.002 .001 0.001 0.012

°Reference category.

?Includes ever-married individuals (widowed, separated, and divorced).

sodio-cultural, geographic, and enforcement-
related factors. Districts such as Upper
Subansiri and Anjaw show higher prev-
alence, likely due to the strong cultural
acceptance of traditional fermented
beverages such as apong, which are inte-
gral to tribal rituals and social life.’s162
Border districts may face weaker enforce-
ment of excise laws and increased
informal alcohol access.'?° Additionally,
peer clustering of risky behaviors, such
as tobacco use, significantly increases
the likelihood of alcohol use among
adolescents.»* Educational and eco-
nomic disparities across districts (e.g.,
Kurung Kumey, Tirap) may further exac-
erbate vulnerability through limited
opportunities and psychosocial stress."
Parental alcohol consumption and cul-
tural modeling of drinking also play a
significant role in normalizing under-
age drinking within households and
communities."*»*° These factors, coupled
with inconsistent implementation of

the MLDA policies at the district level,
underline the importance of targeted,
culturally grounded interventions tai-
lored to the unique profiles of each
district.2o>

A previous national-level assessment
on a similar topic showed that Arunachal
Pradesh had the highest prevalence of
underage drinking in India.s¥ In align-
ment with literature from other parts
of India,?**3 we found that age, sex,
marital status, place of residence, wealth
index, and tobacco use had a significant
association with underage drinking in
Arunachal Pradesh.

Considering this, the study findings
underscore the need for strict enforce-
ment of MLDA, restricting alcohol
availability and accessibility, including
targeted interventions to mitigate alcohol-
related harm among the underage pop-
ulation. The strength of this study lies
in its utilization of state-level repre-
sentative data from the NFHS-5, which
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provides a large sample size, enhancing
the reliability and generalizability of the
findings. However, the study is limited
by its cross-sectional design, precluding
causal inference. Additionally, reliance
on self-reported data may introduce
response bias. The NFHS-5 covered
information from the 15 and above popu-
lation; the situation of individuals below
15 years of age could not be assessed. Our
analysis was limited to the population
between 15 and 20 years, suggesting a
comprehensive assessment covering the
under 15 population as well.>s While this
study provides valuable insights, future
research should explore the role of cul-
tural norms, frequency, type of alcohol
use, peer influences, and environmental
factors in shaping alcohol consump-
tion among the underage population.
Qualitative studies can provide deeper
insights into social networks and youth
perceptions of alcohol use. Addressing
these gaps, future research can contrib-
ute to more comprehensive strategies
for preventing underage drinking in
Arunachal Pradesh and other northeast-
ern states.

Conclusions

The burden of underage drinking is
alarmingly high in Arunachal Pradesh.
All districts, particularly eight districts,
that is, Upper Subansiri, Anjaw, Upper
Siang, Namsai, West Siang, Longding,
Siang, and Papum Pare, have a signifi-
cantly high prevalence of underage
drinking. Considering the higher risks
at a younger age, policymakers should
prioritize integrated approaches to
regulate alcohol use, increase access to
de-addiction services, and community-
based interventions on raising aware-
ness of the harms of alcohol use at a
younger age.® Targeted interventions,
informed by identified risk factors, can
address underage drinking and promote
adolescent health and well-being. Efforts
to reduce alcohol availability and restrict
tobacco access among youth are para-
mount. Strict enforcement of MLDAs
and further delaying the age limit is rec-
ommended.
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