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Abstract

Background India witnessed a rise in alcohol and tobacco consumption in the last few decades. However, the bur-
den varies because of the huge population, diverse socioeconomic, cultural, and geographical characteristics, and dif-
ferent liquor policies across states. To understand the burden and progress, it is crucial to examine the consumption
patterns at smaller geographical units. This study examines the trends and patterns in alcohol and tobacco consump-
tion across 720 districts nested within 36 states (Union Territories) between 2016 and 2021.

Methods We used the fourth (2015-16) and fifth (2019-21) rounds of the National Family Health Survey of India.
Both rounds provide the district-representative sample for the estimation. We used a 4-level (level 1-individuals; level
2-clusters; level 3-districts; level 4-states) random effects model to compute the predicted probabilities of alcohol
and tobacco consumption (among males and females) for 720 districts in India. We used decile positions to map
the consumption prevalence across districts.

Results Between 2016 and 2021, alcohol and tobacco consumption among men in India declined significantly,
with national alcohol usage dropping from 29.2% to 17.5% and tobacco from 44.5% to 32.6%. The variation attrib-
utable to states for both alcohol (40.5% in 2016 and 56.6% in 2021) and tobacco (58% in 2016 and 68.3% in 2021)
consumption among men was higher in 2021 as compared to 2016. The consumption of both tobacco and alcohol
was notably high in the north-eastern states among both men and women. More than 80% of the districts reported
a moderate to high reduction in alcohol consumption for men between the two rounds.

Conclusions The national decline in tobacco and alcohol consumption indicates progress. However, there remains

a need for continuous and targeted interventions to target high-consumption pockets and address geographic
disparities. The results of the present study indicate that interventions focusing on changing tobacco and alcohol
consumption should consider the geographical variation at smaller administrative units. By implementing evidence-
based policies and interventions suited to the needs of the local areas, public health authorities can continue to make
significant strides in improving the health and well-being of the population and reducing the burden of alcohol

and tobacco-related diseases.
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Background
Over four decades ago, the 32nd World Health Assembly
took explicit cognizance of the problems related to exces-
sive consumption of alcohol and tobacco and identified
it as a major public health problem [1]. Findings from
recent studies have observed that any amount of alco-
hol and tobacco consumption is significantly associated
with an increased likelihood of chronic ailments (mainly
cancer and heart diseases) [2, 3]. A large proportion of
diseases and deaths in South Asia are associated with
problematic patterns of alcohol and tobacco consump-
tion (smoked and smokeless) [4]. The consumption pat-
terns are complex to understand in developing countries
like India due to its huge population base and diverse
characteristics across population sub-groups based on
geography, social environment (deprivation, social capi-
tal, and income inequality), and cultural factors [5, 6]. For
example, alcohol consumption in India varies consider-
ably across religions and social castes. India’s alcohol and
tobacco policies and administrative regulations have his-
torically varied across states with limited national-level
coordination [5, 7]. During 2016-2021, several states
such as Tamil Nadu and Haryana introduced policies
to restrict consumption but were forced to revoke them
due to fiscal concerns and increased illicit alcohol use
and distribution [7]. Further, geographical administra-
tive units in India are categorized into three layers: states,
districts, and villages. While policies and regulations are
designed at the state level (based on the burden across
states), they can mask the variations between districts
within states. Studies have found significant inter-district
and intra-district variations within the larger geographies
for several outcomes like child undernutrition, child vac-
cination, and multidimensional poverty [8—10]. Examin-
ing the overtime trends and patterns in consumption for
smaller administrative units (districts) can offer a better
and more comprehensive understanding of the burden.
Interestingly, alcohol and tobacco use among females
has increased in India, and future generations are antici-
pated to experience a relatively higher burden of non-
communicable diseases (NCDs) among females [11-13].
The situation can be alarming, keeping in mind the risks
pertaining to its effects on maternal and child health-
related consequences [14]. Across geographies, regional
variations have been observed in alcohol consumption
in India, with the highest burden in the states of North-
east, Chhattisgarh, Telangana, Himachal Pradesh, Pun-
jab, and Jharkhand [15]. Further, demographic patterning
shows that the age at initiation of alcohol and tobacco
consumption is decreasing, with more and more younger
groups being exposed to these risk factors [16]. Further-
more, younger age groups are found to be more likely
to consume multiple substances (alcohol and tobacco),
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and hence are more prone to increased risk of hyperten-
sion and other chronic ailments, including mental health
issues, in India [17].

Evidence from previous studies points towards a lim-
ited success of alcohol control policies and programs, in
terms of reducing the consumption burden and its asso-
ciated impact in India [18]. While policy targeting (and
administrative focus) in the case of alcohol and tobacco
consumption is mostly state-oriented, it is critical to
understand the intricacies at the district level. Examin-
ing the burden and overtime changes in consumption
patterns can offer valuable insights to enhance the policy
targeting strategies.

Further, it is imperative from the policy standpoint
to assess the burden of multiple substance consump-
tion (alcohol and tobacco) to prioritize the high-burden
spots at smaller geographies. This paper utilized the two
rounds of nationally representative cross-sectional sur-
veys to analyze the district-level patterns in alcohol and
tobacco consumption among men and women in India.
Further, we also examined the change in consumption
patterns across 720 districts between 2016 and 2021.

Methods

Overview

The study utilized the two rounds of the cross-sectional
National Family Health Survey (NFHS) conducted in
2015-16 and 2019-21. Initiated in the early 1990s, the
NFHS in India provides nationally representative infor-
mation on key indicators such as fertility and mortality
rates, contraceptive use, immunization coverage, and
nutritional status of children, women, and men, making
it a critical tool for assessing India’s health and demo-
graphic trends.

Data and survey design

The NFHS adopts a multistage, stratified cluster sampling
design. Individual-level data from the fourth (2015-16)
and fifth (2019-21) rounds of the surveys are the latest
available and were used in this study. The NFHS col-
lects the data for rural and urban areas separately using
the latest census data as the sampling frame. Accord-
ing to the Demographic and Health Surveys (DHS), the
clusters, which are villages (for rural areas) and Census
Enumeration Blocks (CEBs) (for urban areas), serve as
primary sampling units (PSUs). A representative sample
of households was constructed for rural areas via strati-
fied, probabilistic two-stage random sampling. In the first
stage, the PSU (or cluster) corresponding to villages was
classified on key variables including social group (per-
centage of population belonging to scheduled castes/
scheduled tribes (SC/ST) and education (literacy rate of
women aged 6+ years), and was selected by probability
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proportional to cluster size. This was followed by house-
hold selections from the household list using systematic
sampling with equal probability [19, 20]. A similar pro-
cess was used for the urban areas, but because the urban
clusters correspond to CEBs, a mix of a two-stage sam-
pling approach was employed. It may be noted that PSUs
with more than 300 households were divided into 100
to 150 household segments. Hence, one cluster can be a
PSU or a segment of a PSU. The original sample size for
NFHS-4 was 112,122 men aged 15 years or above, and
699,686 women aged 15-49 years. After excluding 8,597
men sample above 49 years, the final analytic sample was
103,525 men and 699,686 women aged 15-49 years for
NFHS-4 (2015-16). For NFHS-5, the original sample
was 990,474 men (15 years or above). After excluding the
sample men above 49 years, the final sample was 700,561
men and 724,115 women aged 15-49 years (Supplemen-
tary File 1—Figure S1).

Primary outcomes and geographies

The primary outcome variables were binary (Yes =1/No
=0) coded responses for alcohol and tobacco consump-
tion in any form among men and women separately in
both survey rounds. It is worth mentioning here that we
followed the NFHS report for deriving the variable for
alcohol and tobacco consumption. The survey questions
regarding alcohol and tobacco consumption were general
(global/overall sense) without reference to the frequency,
magnitude (quantity of alcohol), and time period of con-
sumption. For alcohol, the survey question was “Do you
drink alcohol?”. However, the binary variable for tobacco
consumption was created based on four questions
related to the consumption forms, i.e., (a) chew tobacco;
(b) smokes/uses gutkha/paan masala with tobacco; (c)
smokes/uses paan with tobacco; (d) does not use ciga-
rettes and tobacco. The analyses included estimates for
720 districts nested within 36 states and Union Territo-
ries (UTs).

Statistical analyses

To compute the variation across geographical units and
estimate the district-level precision-weighted estimates
for the prevalence of alcohol and tobacco consumption,
we employed a four-level logistic regression with indi-
vidual i (level-1); cluster j (level-2); district k (level-3);
state [ (level-4): Yjuy = Bo + (uojis + vor + for)- In the
model mentioned, ugjx;, vok, for are model residuals
specific to cluster, district, and state, respectively. These
sets of residuals are assumed to have a normal distribu-
tion around the mean of 0 and the variance of ugj; ~ (0,
030); vor ~ (0, O'VZO); for ~ (0, of%). Here, the term o2

u0
denotes within-district, inter-cluster variation, o2
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denotes within-state, inter-district variation, and Uf%)
stands for interstate variation. Variance across individ-
ual men and women is not computed directly for binary
outcomes and is instead assumed to follow a logistic
distribution with a fixed variance of 72/3 or 3.29 [21].
We then computed the variance partitioning coefficient
to assess the significance of each geographical unit (z)

in total variability as ( ) *100.

Tao 0007

Based on the multilevel logistic model estimates,
we then generated precision-weighted cluster-level
predicted probabilities of alcohol and tobacco con-
sumption for both men and women. For more robust
estimates, these probabilities were predicted by pool-
ing information (and borrowing strength) from other
clusters that share the same district membership. The
probability of each Y for each cluster was calculated as
exp((g, + uojit + vour + for) + (1/exp(Bo + uojx + vok + for))- Finally,
we estimated prevalence (%) for 720 districts by tak-
ing the mean of cluster-level predicted probabilities for
the updated district boundaries. Multilevel modelling
was performed using the STATA 15 and MLwiN 3.09
software program (using runmliwin) and the Markov
Chain Monte Carlo (MCMC) method using the Gibbs
sampler, keeping the default prior distribution of Iter-
ated Generalized Least Squares (IGLS) as the starting
value [22-24]. The logs of model output containing
details about model specifications are presented as sup-
plementary (Exhibit S1).

To infer the overtime district-level change in alco-
hol and tobacco consumption, we based the cut-off
points — to classify the magnitude of change — on the
distribution of the predicted estimates. This ensured
a meaningful and interpretable threshold for clas-
sifying change. Given that NFHS-4 and NFHS-5 are
large-scale, nationally representative surveys with sub-
stantial sample sizes, estimated differences were statis-
tically significant. Therefore, we focused on substantive
changes in prevalence over time. We considered a shift
of less than 2.5 percentage points over the five years
as “no change, as such variations are expected and
perhaps not meaningful. Any change exceeding 2.5
percentage points was classified as improvement or
worsening and further categorized into three levels
based on the distribution of the data. Specifically, we
considered the following categories for positive as well
as negative change: (a) No Change: Between 0 to 2.49
(increase) or 0 to —2.49 (decrease); (b) Small Change:
Between 2.50 to 4.99 (increase) or —2.50 to —4.99
(decrease); (c) Moderate Change: Between 5.00 to 9.99
(increase) or —5.00 to —9.99 (decrease); (d) Substan-
tial Change: 10.00 and above (increase) or —10.00 and
below (decrease).
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Results

Geographic variation in alcohol and tobacco consumption
Between 2016 and 2021, alcohol and tobacco consump-
tion among men in India declined significantly, with
alcohol usage dropping from 29.2% to 17.5% and tobacco
from 44.5% to 32.6% (Table 1). Lakshadweep (0.5%),
Gujarat (5%), and Jammu and Kashmir (7.5%) recorded
the lowest alcohol prevalence, while Arunachal Pradesh
(49.2%) and Telangana (39.2%) reported the highest
alcohol prevalence in 2021. Prevalence of tobacco con-
sumption was the highest in Mizoram (72.5%) and the
lowest in Chandigarh (10.4%). States like Tamil Nadu and
Tripura reported sharp declines in the prevalence of alco-
hol consumption, while Madhya Pradesh reported the
highest reduction in tobacco consumption. Interestingly,
a high correlation between the prevalence across the two
survey rounds was observed (Figure S2). These patterns
were consistent among women, i.e., the consumption of
both alcohol and tobacco has declined among women as
well.

Variance decomposition across geographies

The variations in alcohol prevalence among men in 2016
attributable to different geographic levels were 40.5% to
states, 16.9% to districts, and 42.6% to clusters (Fig. 1).
The variations in tobacco prevalence attributable to dif-
ferent geographic levels were 58% to states, 8.2% to dis-
tricts, and 33.8% to clusters. Interestingly, the variation
attributable to states for both alcohol (40.5% in 2016 and
56.6% in 2021) and tobacco (58% in 2016 and 68.3% in
2021) was higher in 2021 as compared to 2016. The vari-
ations in prevalence of alcohol and tobacco have reduced
at the cluster level. Similar geographic variations were
observed with respect to the prevalence of consumption
of tobacco and alcohol among women as well.

District-level estimates of alcohol and tobacco
consumption

A higher number of districts in Rajasthan and Uttar
Pradesh reported low consumption of alcohol in both
2016 as well as 2021 (Fig. 2A and B). The maps elicit a
notable concentration of high-consumption districts
in the north-east and south-east parts of the country.
Between 2016 and 2021, almost all districts showed a
reduction in alcohol consumption among men (Fig. 2C).
Prominent reductions were observed in the southern
region districts from the states of Kerala, Tamil Nadu,
Karnataka, and Andhra Pradesh. The (Fig. 3A and B)
show a similar pattern of alcohol-consumption preva-
lence among women. Further, a high number of districts
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in Telangana and Uttarakhand reported low consumption
of tobacco prevalence in 2016 and 2021 (Fig. 4A and B,
5A and B). A large number of districts across north-east-
ern states such as Manipur, Meghalaya, Nagaland, and
Mizoram reported a high burden of tobacco consump-
tion. As of 2021, the prevalence of tobacco consumption
was higher across all the districts in Arunachal Pradesh,
Goa, Manipur, and Sikkim. It can be observed that dis-
tricts from northern and central India have reported a
substantial decrease in the tobacco consumption among
men between 2016 and 2021 (Fig. 4C). The geographical
clustering for tobacco consumption among women also
showed a similar pattern (Fig. 5C).

Distribution of the number of districts by absolute change
(% points)

Figure 6 presents the distribution of the number of dis-
tricts by absolute change (% points). The districts were
distributed based on the following categories: Substantial
Decrease (> 10.00% points), Moderate Decrease (5.00—
9.99% points), Small Decrease (2.50-4.99% points), No
Change (—2.49 to 2.49% points), Small Increase (2.50—
4.99% points), Moderate Increase (5.00-9.99% points),
Substantial Increase (> 10.00% points). More than 80% of
the districts reported a moderate to substantial reduction
in the prevalence of alcohol consumption among men
between the two rounds (Fig. 6A and B). These patterns
were similar for the consumption of alcohol and tobacco
among women as well (Fig. 6C and D).

Discussion

This study aimed to present the change in tobacco and
alcohol prevalence based on two rounds of the nationally
representative sample survey. The four salient findings
from the study are as follows. First, alcohol and tobacco
consumption among both men and women in India
has declined between 2016 and 2021. Second, variance
partitioning results reveal that the states and clusters
accounted for the highest variation, followed by the low-
est variation at the district level. Third, a large number of
districts in north-eastern states such as Manipur, Megha-
laya, Nagaland, and Mizoram reported a high preva-
lence of tobacco consumption. Fourth, the reduction in
the prevalence of alcohol and tobacco was not uniform
across the districts. We elaborate on each of these find-
ings in the subsequent paragraphs.

First, alcohol and tobacco consumption among both
men and women in India has declined between the two
rounds of NFHS. States like Tamil Nadu and Tripura
reported sharp declines in the prevalence of alcohol
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Fig. 1 Geographic variance partitioning coefficient (VPC) (%) by clusters, districts, and states for alcohol and tobacco consumption among men

and women, India, NFHS, 2016-2021

consumption, while Madhya Pradesh reported the
highest reduction in tobacco consumption. The con-
sumption of alcohol was the lowest in Gujarat. The con-
sumption of both tobacco and alcohol was higher in the
north-eastern region. Our findings are in line with sim-
ilar studies based on previous rounds of NFHS as well
as the Global Adult Tobacco Survey (GATS), asserting
over time decline in the consumption of tobacco as well
as alcohol in the country [25-27]. Previous studies have
found that tobacco consumption in particular was high
across the northeast region, which is corroborated by
our findings as well [27-29]. In addition, a high cor-
relation between the prevalence across the two survey
rounds was observed. This suggests that both surveys

are likely capturing similar behaviours, validating the
reliability of the findings that consumption remains
high across states with high prevalence.

The reduction in tobacco consumption is likely due to
increased taxes over time and the imposition of addi-
tional cess, which has increased the price of the product
substantially [30]. However, there remains considerable
potential to further increase taxes on tobacco products
[31]. For example, the current tax structure imposes
lower taxes on bidis and similar products compared
to cigarettes, making bidis more affordable [31]. Addi-
tionally, significant price variations across states con-
tribute to the uneven affordability of tobacco products
[31]. Addressing these gaps could help reduce tobacco
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Fig. 2 Prevalence (%) of alcohol consumption among men (15-49 years) across districts, India, NFHS, 2016-2021. Note: Prevalence cut points
based on decile positions of 2016 consumption (Panels (A) and (B)). Cut-points for change (2021-2016) (Panel (C)): Substantial decrease (> 10.00%,
dark green), Moderate decrease (5.00-9.99%, green), Small decrease (2.50-4.99%, light green), No change (-2.49 to 2.49%, gray), Small increase
(2.50-4.99%, light red), Moderate increase (5.00-9.99%, red), Substantial increase (> 10.00%, dark red)
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Fig. 3 Prevalence (%) of alcohol consumption among women (15-49 years) across districts, India, NFHS, 2016-2021. Note: Prevalence cut points
based on decile positions of 2016 consumption (Panels (A) and (B)). Cut-points for change (2021-2016) (Panel (C)): Substantial decrease (> 10.00%,
dark green), Moderate decrease (5.00-9.99%, green), Small decrease (2.50-4.99%, light green), No change (=249 to 2.49%, gray), Small increase

(2.50-4.99%, light red), Moderate increase (5.00-9.99%, red), Substantial increase (> 10.00%, dark red)



Rajpal et al. BMC Public Health (2025) 25:1962

I (11.70.25.70)
I (25.70.31.60)
I [21.60.38.00)
=1 [28.00.43.80)
[ (42.80,49.20)
= [49.30.53.10)
= (53.10.57.10)
I (57.10,61.50)
I (61.50.67.60)
I (67.60.85.60]
No Data

No Change
Small Increase

No Data

Substantial Decrease
Moderate Decrease
Small Decrease

Moderate Increase
Substantial Increase

- g

I [11.70,25.70)
B [25.70.31.680)
B [31.60,38.00)
[0 [28.00.42.80)
] [42.80.49.20)

[49.20,52.10)
= [53.10.57.10)
I (57.10.61.50)
I (81.50.67.60)
I (67.60.85.60)
No Data

Page 10 of 15

-

Fig. 4 Prevalence (%) tobacco consumption among men (15-49 years) across districts, India, NFHS, 2016-2021. Note: Prevalence cut points based
on decile positions of 2016 consumption (Panels (A) and (B)). Cut-points for change (2021-2016) (Panel (C)): Substantial decrease (> 10.00%,
dark green), Moderate decrease (5.00-9.99%, green), Small decrease (2.50-4.99%, light green), No change (-2.49 to 2.49%, gray), Small increase

(2.50-4.99%, light red), Moderate increase (5.00-9.99%, red), Substantial increase (> 10.00%, dark red)
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Fig.5 Prevalence (%) of tobacco consumption among women (15-49 years) across districts, India, NFHS, 2016-2021. Note: Prevalence cut points
based on decile positions of 2016 consumption (Panels (A) and (B)). Cut-points for change (2021-2016) (Panel (C)): Substantial decrease (> 10.00%,
dark green), Moderate decrease (5.00-9.99%, green), Small decrease (2.50-4.99%, light green), No change (-2.49 to 2.49%, gray), Small increase
(2.50-4.99%, light red), Moderate increase (5.00-9.99%, red), Substantial increase (> 10.00%, dark red)
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(B) Alcohol Consumption Among Women
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Fig. 6 Distribution of change (% points) in the prevalence of alcohol and tobacco consumption among adults (15-49 years) across districts, India,
NFHS, 2016-2021. Note: Cut-points for change (2021-2016): Substantial decrease (> 10.00%, dark green), Moderate decrease (5.00-9.99%, green),
Small decrease (2.50-4.99%, light green), No change (—2.49 to 2.49%, gray), Small increase (2.50-4.99%, light red), Moderate increase (5.00-9.99%,

red), Substantial increase (> 10.00%, dark red)

consumption further. In addition, several studies have
found that socio-economic factors, such as education,
wealth, and age, as well as cultural norms, also play a
significant role in determining the consumption of
alcohol and tobacco, for which behaviour change inter-
ventions are warranted [29, 32, 33].

Second, the variance attributable to states is signifi-
cantly higher than that at the district or cluster levels.
This underscores the potential bias in relying solely on
estimates derived from a single level of analysis. Previ-
ous studies on geospatial patterns of alcohol and tobacco
use similarly found a high concentration in north-eastern
states [28]. Our findings further indicate a much higher
clustering of tobacco use at the cluster level than pre-
viously reported, highlighting the importance of local
contexts and contextual determinants in India [34, 35].
Tobacco use remains disproportionately high among
individuals from lower socioeconomic backgrounds,
among scheduled caste groups and among uneducated
adults. In lower-income neighbourhoods with limited

health awareness with a weaker tobacco-control policy
environment, the likelihood of initiation and contin-
ued use is greater [29, 36, 37]. These variations are likely
influenced by differences in the availability and enforce-
ment of tobacco control policies, the social environment,
as well as shared cultural and social norms regarding
tobacco use [32, 33]. This finding assumes further atten-
tion, given that the prevalence of cancers is strongly cor-
related with high alcohol and tobacco consumption [38,
39]. A recent observational study has identified smok-
ing and tobacco use as one of the main risk factors for
NCDs among women [14]. This is distressing since the
NCDs burden among women have serious implications
for child health, emphasising the urgency of addressing
these issues.

Third, a large number of districts in north-eastern
states such as Manipur, Meghalaya, Nagaland, and
Mizoram reported a high prevalence of tobacco con-
sumption. As of 2021, alcohol consumption was notably
higher in districts of Arunachal Pradesh, Goa, Manipur,
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and Sikkim. The high prevalence of alcohol use in these
regions is closely linked to social customs and ease of
availability. Alcohol is a widely accepted norm at social
events and, in many north-eastern states, traditional
brewing is embedded in tribal customs, making alcohol
consumption a culturally accepted practice [40—42]. This
distribution may reflect differences in the implementa-
tion and effectiveness of tobacco control policies. For
instance, in these states, the consumption of smokeless
tobacco and bidis remains high, suggesting that exist-
ing policies have been less effective in targeting these
products [31, 43]. In contrast, the low alcohol consump-
tion levels in Gujarat highlight the success of the state’s
long-standing prohibition policy, first enacted under the
Guyjarat Prohibition Act, 1949, prohibiting the manufac-
ture, sale, and consumption of alcohol. This act has been
further amended multiple times in the past decades to
include special courts and harsher penalties, creating a
more stringent and comprehensive regulatory framework
to restrict alcohol use [44]. These findings emphasise the
need to revisit and redesign existing policies to address
current gaps and improve their effectiveness.

Fourth, the reduction in the prevalence of alcohol
and tobacco was not uniform across the districts. For
instance, a higher number of the districts in Mizoram,
Tamil Nadu, and Kerala have reported a high reduction
in the prevalence of alcohol while a large number of dis-
tricts in Uttarakhand and Meghalaya reported a high
reduction in the consumption of tobacco. These find-
ings could be again attributable to how the states dif-
fer in how strictly they enforce regulations on alcohol
and tobacco, such as taxation, bans, and restrictions on
advertising [32, 45-47]. For example, the Mizoram Liq-
uor Prohibition Act, 2019, which instituted a state-wide
ban on alcohol, and the implementation of the National
Tobacco Control Programme (NTCP) in Meghalaya,
which strengthened enforcement of smoke-free laws and
advertising restrictions, highlight the potential influence
of state-level policy interventions on district-level sub-
stance use outcomes [48, 49]. Additionally, the shift to a
higher socioeconomic status may also explain the lower
alcohol consumption observed, as highlighted in several
small sample-based studies [50].

Limitations

The following are the limitations of this study. Firstly, the
data used in the study are cross-sectional. Therefore, it is
not possible to do a comparative analysis over a longer
period of time for the same households. Second, the sam-
ple size was very small for some of the States and Union
Territories, so it was difficult to obtain reliable estimates.
For this reason, we have presented the broad trends
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and patterns and have not controlled for the socioeco-
nomic characteristics. Third, NFHS has used the sam-
pling frame of the 2011 Census for sampling. The data
is available for 640 districts for 2016. However, in 2021,
there were more than 700 districts. However, we believe
that the same trends in multi-level variation will remain.
Additionally, because of the nature of the data, the low-
est geographic level we could observe was the PSU. Fur-
thermore, tobacco and alcohol consumption are usually
underreported in national surveys due to desirability bias
and the presence of other people. Therefore, the results
of this study might conceal the fact that the prevalence
could be much higher.

Conclusions
Overall, the decline in tobacco and alcohol prevalence
indicates progress; however, there remains a need for
continuous and targeted interventions such as taxation
hikes and behavioural interventions. Introducing behav-
iour cessation programmes amongst adolescents and
younger adults and in primary healthcare systems has
demonstrated sustained effects on abstinence and use
reduction [51, 52]. The results of the present study indi-
cate that interventions focusing on changing tobacco
and alcohol consumption must consider the geographi-
cal variation. By implementing evidence-based policies
and interventions suited to the needs of the local areas,
public health authorities can continue to make signifi-
cant strides in improving the health and well-being of
the population and reducing the burden of tobacco and
alcohol-related diseases.
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