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ABSTRACT

Objective Areca nut is one of the most widely consumed
substances globally, after nicotine, ethanol and caffeine
and classified as carcinogenic to humans. This study
examines the disparity and determinants of areca nut
consumption with and without tobacco in India.

Design Nationally representative cross-sectional study.
Participants We used the nationally representative Global
Adult Tobacco Survey 2016—2017. The analytical sample
size was 74037 individual’s aged 15 years and above with
a response rate of 92.9%.

Measures Current consumption of areca nut without
tobacco and with tobacco.

Method We examined determinants of areca nut
consumption (without tobacco and with tobacco) using
multinomial logistic regression, accounting for the survey
design.

Results About 23.9% (95% Cl 23.1 to 24.8) of the adult
population consume areca nut, that is, approximately
223.79 million people in India; majority of users (14.2%—
95% Cl 13.5 to 14.9) consumed areca nut with tobacco.
When compared with women, men were more likely to
consume areca nut (with tobacco relative risk (RR)=2.02;
95% Cl 1.85 to 2.21 and without tobacco RR=1.13; 95%Cl
1.07 to 1.20). Age, marital status, education, occupation,
caste, religion and region were significantly associated
with areca nut consumption. However, the direction and
magnitude of association differ with respect to the areca
nut consumption with and without tobacco.

Conclusion The ongoing tobacco control efforts would
not address the majority of areca nut users until greater
attention to areca nut consumption with and without
tobacco is reflected in health policies in India.
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INTRODUCTION

Areca nutis one of the most widely consumed
substances globally, after nicotine, ethanol
and caffeine.' > Owing to its addictive proper-
ties, areca nut is estimated to be consumed by
hundreds of millions of people across various
countries.’ However, addiction to areca nut is
primarily prevalent in many Asia-Pacific coun-
tries and by emigrants from these countries
in other parts of world.” It is not only known

Strengths and limitations of this study

» Using a nationally representative survey with a high
response rate, this study disentangled the current
prevalence of areca nut consumption with and with-
out tobacco in India, which has significant policy
implications.

» The study provided detailed information on socio-
economic determinants of areca nut consumption,
with and without tobacco, and separately for men
and women, which may further guide future policy.

» The survey covers only people 15 years and old-
er, whereas areca nut consumption often starts at
younger age.

» The survey cannot provide insights into trends of
areca nut consumption over time.

by several, sometimes local names, but also
consumed in several forms, for example, pan
masala, gutkha, mawa, dohra, kharra, betel
and so on with or without tobacco.*® Some
forms of consumption may also include other
constituents, such as betel leaf, slaked lime
and various spices.

The International Agency for Research
on Cancer classified area nut consumption
with or without tobacco as carcinogenic to
humans.® A meta-analysis based on 50 studies
worldwide reported increased relative risks
for cancer of the oral cavity and oropharynx
for the Indian subcontinent and areca nut
consumption with tobacco (Relative Risk
7.03; 95% CI 4.68 to 10.56) and areca nut
consumption without tobacco (Relative Risk
3.22; 95% CI 2.11 to 4.92).” A global system-
atic review based on 62 studies concluded
that consumption of areca nut affects almost
all organs of the human body, including the
brain, heart, lungs, gastrointestinal tract and
reproductive organs; and causes or aggravates
pre-existing conditions such as neuronal
injury, myocardial infarction, cardiac

BM)

Singh PK, et al. BMJ Open 2021;11:€043987. doi:10.1136/bmjopen-2020-043987 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0003-1742-5534
http://orcid.org/0000-0002-9278-4396
http://dx.doi.org/10.1136/bmjopen-2020-043987
http://dx.doi.org/10.1136/bmjopen-2020-043987
http://dx.doi.org/10.1136/bmjopen-2020-043987
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-043987&domain=pdf&date_stamp=2021-06-14

arrhythmias, hepatotoxicity, asthma, central obesity, type
I diabetes, hyperlipidaemia, metabolic syndrome.® Tt
has harmful effects on the fetus when used during preg-
nancy.® Previous studies observed that areca nut depen-
dency among users’ and its withdrawal effects'’ were
similar to those observed among nicotine users."” It is also
a gateway product in children who start using different
kinds of areca nut products at an early age.""

Despite growing scientific evidence of high addictive-
ness and several ill effects (8-11) associated with areca
nut consumption, research on areca nut has not received
much attention.” The large global and national move-
ment that addresses tobacco control under the ambit of
the WHO Framework Convention on Tobacco Control
(FCTC) has focused primarily on smoking and has been
less effective in controlling smokeless tobacco (SLT)."?
The regulatory framework for areca nut control has also
remained limited to prescribing health warnings on areca
nut products by the Food Safety and Standard Authority
of India. Furthermore, use of tobacco and nicotine as
an ingredient in any food item is also prohibited under
FSSA regulations, thereby restricting mixing of tobacco
in areca nut products and vice versa." Although tobacco
control policies are applicable to areca nut products
which contain tobacco a considerable number of people
now consume areca nut without tobacco, which poses
greater public health challenges in controlling and regu-
lating the substance.'

A comprehensive search of the literature revealed that
studies on areca nut use in India lack representative-
ness and published studies were restricted to a specific
geographical area or population groups. None of the
published studies have examined diverse habits of areca
nut consumption, its disparity and determinants using
a nationally representative survey. Also, a recent global
review calls for more research to better understand the
epidemiology of areca nut consumption across different
populations and geographies.”

India, with a population of over 1.30billion, exhibits
one of the highest socioeconomic and demographic
heterogeneities ever experienced anywhere in the world
at the regional level.'* There is considerable evidence of
marked regional inequities in tobacco use,' health and
healthcare'® and mortality outcomes'” in India. These
differences are primarily the outcomes of differences in
community-level development, population composition,
state health expenditure, poverty levels, status of women
and availability, accessibility and affordability of maternal
and child healthcare services and their utilisation.'®

While India’s share to overall areca nut production and
consumption remains at the top in the world, no attempts
have been made to explore the patterns and determi-
nants of the consumption of areca nut based on large-
scale representative surveys. This study aims to examine
the disparity and determinants of areca nut consumption,
with and without tobacco using the nationally representa-
tive Global Adult Tobacco Survey (GATS) conducted in
2016-2017.

METHODS AND MATERIALS

Study design and participants

We used the nationally representative cross-sectional
GATS 2016-2017, conducted in all 29 states and three
union territories (UTs) of India.?' The study included
whole GATS sample of 74037 adults aged 15 and above. A
multistage sampling design separately for rural and urban
areas was adopted to draw a representative sample consid-
ering the 2011 census population figures. The person-
level response rate was 96.0% (95.6% in urban areas and
96.3% in rural areas). The overall response rate, calcu-
lated as the product of response rates at the household
and person level, was 92.9%.

The sampling was done independently in each state/
UT; and within the state/UT, it was done independently
for urban and rural areas. In urban areas, a three-stage
sampling process was adopted. At the first level, the list
of all the wards from all cities and towns of the state/
UT constituted the urban sampling frame, from which
a required sample of wards (primary sampling units—
PSUs) was selected using probability proportional to
size (PPS) sampling. At the second level, a list of all
census enumeration blocks (CEBs) in each selected ward
constituted the sampling frame from which one CEB
was selected by PPS from each ward. At the third level,
a list of all residential households in each selected CEB
constituted the sampling frame, from which a sample of
required number of households was selected.

In rural areas, a two-stage sampling process was adopted.
At the first stage of sampling, all villages in the state/UT
formed the sampling frame. All small villages having less
than five households were removed from the sampling
frame. Villages with 5 to 49 households as per Census
of India, 2011 were linked with the neighbouring larger
villages. The required number of PSUs (villages) within
each stratum was selected according to PPS sampling.
At the second stage, a list of all residential households
in each selected village constituted the sampling frame,
from which a sample of the required number of house-
holds was selected.

A household listing operation was carried out in each
sample area. All large villages with 300 or more house-
holds were segmented into three or more segments
(depending on village size) of almost equal proportions,
each being about 100-200 households. From all the
segments in each large village, two segments were selected
by using PPS sampling. Thirty households (plus three
more, accounting for nonresponse) were selected from
the list of households by systematic random sampling. The
33 selected households in a PSU were divided into two
groups: (1) households for interview of a male member
and (2) households for interview of a female member;
this was in proportion to the total sample size of male
and female interviews in a state. From the total number of
male/female members aged 15 or above in a household,
one member was randomly selected for the interview.

Further details related to survey methodology,
sampling design, household and individual selection,

Singh PK, et al. BMJ Open 2021;11:€043987. doi:10.1136/bmjopen-2020-043987



data collection, management and monitoring procedures
have been described elsewhere.”!

Dependent variables

The outcome variable was current consumption of areca

nut use, assessed based on the following questions covered

in the GATS:

i. Do you consume pan masala without tobacco? (re-
sponse options: yes, no and refused)

ii. Do you consume betel quid without tobacco? (re-
sponse options: yes, no and refused)

iii. Do you consume areca nut of any type, plain, pow-
dered or flavoured? (response options: yes, no and
refused)

iv. Betel quid with tobacco? (response: on average, how
many times a day do you use).

v.  Gutka, areca nut—-tobacco lime mixture, or mawar (re-
sponse: on average, how many times a day do you use)

vi. Pan masala with tobacco? (response: on average, how
many times a day do you use).

Based on the above-mentioned questions asked in
GATS, we constructed three sets of variables: (1) areca
nut consumption only without tobacco, (2) areca nut
consumption only with tobacco and (3) areca nut
consumption with and without tobacco, dual use. Defini-
tion of specific products can be found with the GATS two
national report.”

Independent variables

A range of socioeconomic (education, occupation, caste,
religious affiliation and wealth quintile), demographic
(age, sex, marital status), awareness-related and contex-
tual level variables included in this study, which were
found to be associated with areca nut consumption in
previous studies.”*” These variables include age (cate-
gorised as 15-18, 19-23, 24-30, 31-40, 41-50, 51-60 and
60+) and sex as male and female. Individual’s education
was measured as: (1) no formal education, (2) below
primary, (3) primary completed, (4) below secondary, (5)
secondary completed, (6) completed higher secondary,
(7) completed college/university and (8) completed
postgraduate level. Individual’s occupation on the other
side was assessed based on self-reported information as
(1) student, (2) government sector, (3) nongovernment
sector, (4) casual/daily labourer, (5) self-employed, (6)
homemaker, (7) retired and (8) unemployed.

A wealth index was calculated based on availability of
electricity, flush toilet, radio, television, fixed telephone
or cell phone, refrigerator, washing machine, moped/
scooter/motorcycle and car using principal component
analysis (PCA) methodology.”® There are various ways to
assign weighting values to the indicator variables. Ad hoc
weights, such as assigning ‘1’ for a bicycle, ‘3’ for a motor-
cycle and ‘5’ for a car or truck, work to a certain extent,
but they are arbitrary and are difficult to assign when the
wealth ordering is not readily apparent. For this reason,
Filmer and Pritchett recommended using PCA to assign
the indicator weights, the procedure that is used for the

wealth index.*” This procedure first standardises the indi-
cator variables (calculating z scores); then the factor coef-
ficient scores (factor loadings) are calculated and, finally,
for each household, the indicator values are multiplied
by the loadings and summed to produce the household’s
index value. In this process, only the first of the factors
produced is used to represent the wealth index. The
resulting sum is itself a standardised score with a mean
of 0 and an SD of 1.** Individuals were divided into five
wealth quintiles based on their household score ranges
from 1 being poorest to 5 being wealthiest, with each cate-
gory representing 20% of the score.”

A composite knowledge variable, which measures the
poor health impact of SLT use, was constructed based on
the following information asked in the survey: SLT causes
serious illness (yes/no), SLT causes oral cancer (yes/no),
SLT causes dental diseases (yes/no), SLT causes harm to
fetus during pregnancy (yes/no) and do you think SLT
leads to addiction (yes/no). The new knowledge vari-
able was categorised as: (1) ‘no, to all five awareness’,
(2) ‘no, to at least one awareness’ and (3) ‘yes, to all five
awareness’.

Caste (social group) as categorised based on individ-
ual’s self-reporting as Scheduled Castes (SCs), Sched-
uled Tribes (STs), Other Backward Classes (OBCs) and
others. This broad categorisation of caste is based on
their socioeconomic disadvantage in education, health,
nutrition and employment by federal government. For
instance, a study has shown that as compared with other
caste, children (age 2-5 years) and adolescents (age 6-18
years) belonging to STs had the greatest risk of mortality
(OR=1.94, 95% CI 1.47 to 2.57), followed by those from
SCs (OR=1.35,95% CI 1.05 to 1.74) and OBCs (OR=1.33,
95%CI 1.05 to 1.67).)” Other studies have also shown
lower enrolment and completion of education among
SCs and STs due to various factors.” *' Religion captures
self-reported follower/believer of Hinduism, Islam, Chris-
tianity and others (which mainly include Sikhs, Jains,
Buddhists and nonbelievers). The study also considered
place of residence as rural and urban as well as all 29
states and three UTs in the analysis.

Analytical strategy

At first, prevalence of areca nut consumption with and
without tobacco at national and subnational levels along
with rural-urban and male—female differences was anal-
ysed. * tests were performed to examine whether vari-
ations in areca nut consumption across independent
variables were statistically significant. To examine the
associated between areca nut consumption with various
socioeconomic and demographic characteristics, multi-
nomial logistic regression was used. In the multinomial
logit regression, it is assumed that log odds of outcome/
dependentvariable either follow linear form or non-binary
form; each outcome/dependent variable is modelled
relative to the baseline group or outcome.” In this study,
we have considered (1) ‘non-areca nut user (baseline
group)’, (2) ‘areca nut consumption only with tobacco’,
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(3) ‘areca nut consumption only without tobacco’ and
(iv) ‘areca nut consumption with and without tobacco,
dual use’. The study reported the relative risk ratio along
with 95% Cls.”> We calculated the population burden
based on GATS weighted sample population figures,
which were provided in the GATS India report.”* The
analysis was adjusted for sampling weights and multistage
sampling design using syv command in STATA. Analysis
was carried out in STATA, V.15%

Patient and public involvement

No patients were involved in the development of the
research question, the outcome measures or the design
of the study.

RESULTS

Descriptive statistics

Of the 74037 respondents, 40265 (48.9%) were women
and 33772 (51.1%) were men and 47549 (65.5%) indi-
viduals resided in rural areas. One out of four respon-
dents had no formal education and nearly 78% were
aware about the adverse health effects of SLT consump-
tion (online supplemental table 1).

We found that overall, betel quid without tobacco
(8.7%; 95%CI 6.7 to 10.2) was consumed largely,
followed by areca nut of any type (8%; 95% CI 5.9 to 10.3)
at the national level (table 1). Among men, the preva-
lence of gutka, areca nut-tobacco lime mixture or mawa
was consumed the most (17.8%; 95% CI 15.1 to 20.2),
whereas, among women, betel quid without tobacco was
largely consumed (9.0%; 95% CI 6.1 to 11.9). In urban
areas, both betel quid without tobacco and areca nut of
any type were largely consumed, while in the rural areas,
it was mainly betel quid without tobacco. Regional pattern
suggests that betel quid with tobacco was predominately
consumed in many north-eastern states, while betel quid
without tobacco was mainly used in south (online supple-
mental table 2).

Regional disparity in areca nut consumption

We found 239 (95% CI 23.1 to 24.8) adults were
consuming areca nut at national level and 14.2% (95%
CI 13.6 to 14.9) were consuming areca nut without
tobacco (table 2). Figure 1 shows considerable varia-
tions in areca nut consumption across states and UTs of
India. In many states, areca nut consumption in any form
was over 40% among men (like, Uttar Pradesh, Assam
Meghalaya, Mizoram and Manipur) and women (like
Karnataka and all north-eastern states except Nagaland).
Areca nut consumption without tobacco was largely being
consumed across north-eastern states, apart from other
bigger states like Karnataka (28.8%; 95% CI 25.6 to 32.1),
Tamil Nadu (25.5%; 95%CI 21.9 to 29.5) and Maha-
rashtra (20%; 95% CI 17.0 to 22.5). Nearly 223.4 million
people out of the total 932 488 000 population aged 15 and
above consume areca nut in India (table 3). The distribu-
tion of areca nut users both in terms of population and
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Table 2 Prevalence (in %) of areca nut use in different forms across states and UTs of India, GATS 2016-2017

Areca nut use without  Areca nut use with Dual Any
States/UTs tobacco only tobacco only use form
North region
Jammu and Kashmir 0.5(0.2t01.2) 0.9 (0.510 1.5) 0(0.0t0 0.1) 4 (0.8t02.1)
Himachal Pradesh 1.2 (0.8t0 1.9) 0.3 (0.1 10 0.8) 0(0.0t0 0.2 5(1.1t02.3)
Punjab 1 (O 6 to 1.6) 2(0.91t04.2) 0.1 (0.0 to0 0.6) 1(1.8t05.2)
Chandigarh 7(1.1t02.7) 1.6 (0.9 to 3.0) 0.1 (0.0to0 0.3) 4 (2.3t05.1)
Uttarakhand 17.5 (14.0 to 21.6) 3.8(2.9t04.8) 1.3(0.7 to 2.1) 22.6 (18.5t0 27.1)
Haryana 6 (1.7 to 4.0) 2.4 (1.0to0 5.3) 0.2 (0.1 to 0.6) 2 (3.3t0 8.1)
Delhi 15.7 (13.0 to 18.7) 2(1.3t02.9) 1(0.6t01.7) 18.7 (15.6 to 22.0)
Central region
Rajasthan 7.5(6.3109.1) 6.5(5.3107.9) 4 (0.7 to 2.5) 15.4 (13.4 t0 17.6)
Uttar Pradesh 18.3 (16.4 to0 20.3) 12.4 (11.0 to 14.0) 3.5 (2.7 to 4.4) 34.2 (31.9 to 36.5)
Chhattisgarh 8.4 (6.4 t0 10.8) 7.4 (5.9109.3) 2(0.7t0 1.8) 17 (14.2 to 20.1)
Madhya Pradesh 8.6 (7.2 t0 10.2) 13.4 (11.3 to 15.9) 2.1 (1.4 to 3.0) 241 (21.2 10 27.2)
East region
West Bengal 13.4 (10.7 to 16.7) 4.1 (3.0to 5.5) 7 (2.8 10 5.0) 21.2 (18.2 to 24.6)
Jharkhand 8.3 (6.6 to 10.3) 8.2 (6.4 to 10.5) 1 (0.6 to 2.0) 17.6 (14.3 t0 21.4)
Odisha 11.3 (8.6 to 14.6) 11.5 (9.6 to 13.8) 8 (3.4 to 6.6) 27.6 (23.1 to 32.6)
Bihar 7 (5.4t09.1) 5(4.0t06.3) 5(0.3t0 0.9) 12.5(10.5 to 14.8)

Northeast region
Sikkim

Arunachal Pradesh

11.5 (8.9 to 14.9)
17.4 (14.4 t0 20.8)

Nagaland 9.6 (7.6 t0 12.2)

Manipur 23.7 (20.2 to 27.5)
Mizoram 52.9 (48.3 to 57.5)
Tripura 14.3 (11.6 to 17.4)
Meghalaya 63.2 (57.5 to 68.5)
Assam 45.6 (42.8 to 48.4)

West region

Gujarat 8.3 (6.5t0 10.5)

Maharashtra 19.6 (17.0 to 22.5)
Goa 17.3 (14.6 to 20.4)

South region

1.5 (0.9 t0 2.6)
18.6 (13.0 to 25.8)
15.1 (12.7 t0 17.8)
21 (18.3 to 24.0)
0.8 (0.4 to0 1.7)
17 (14.0 to 20.6)
1.6 (0.9 t0 2.8)
11.4 (9.9 t0 13.2)

11.1 (8.8 to 13.9)
6.9 (5.5 to 8.9)
1.3(0.7t02.2)

Andhra Pradesh 7 (5.21t08.7) 1.3 (0.7 to 2.4)
Telangana 7 (6.9 to 11.0) 2.8 (1.8t04.3)
Karnataka 28.8 (25.6 to 32.1) 7.7 (6.2 t0 9.4)
Kerala 1(2.2104.3) 2.6 (1.9t0 3.6)
Tamil Nadu 25.5 (21.9 to 29.5) 3.7 (2.5 t0 5.6)
Puducherry 17.7 (14.7 to 21.1) 1.9(1.0t0 3.4)
India 14.2 (13.6 to 14.9) 7.3 (6.9 to 7.7)

0.7 (0.4 t0 1.2)
3.7 (2.6 10 5.2)
5.8 (4.3 t0 7.8)
6 (4.6 to 7.8)

4.4 (3.2 10 5.9)
14 (11.0t0 17.7)
6 (4.3 t0 8.2)

10.6 (9.2 to 12.2)

1.1 (0.8 t0 1.7)
2.9 (2.0t0 4.2)
1.1(0.7 to 1.9)

1.2 (0.6 to 2.4)
2 (1.2 0 3.3)
3(3.4105.3)
4(0.2t0 1.0)
2(0.8t01.7)
1.4 (0.9 to 2.1)
2.4 (2.2t0 2.7)

13.7 (10.8 to 17.4)
39.7 (32.6 to 47.0)
30.5 (27.3 to 34.0)
50.7 (47.0 to 54.4)
58.1 (53.0 to 62.9)
45.3 (42.0 to 48.7)
70.8 (65.4 to 75.5)
67.6 (64.7 to 70.5)

20.5 (17.8 to 23.5)
29.4 (25.3 to 34.0)
19.7 (16.7 to 23.1)

2(7.1t0 11.7)
135013m1am
08(363to452)
1(4.7t07.9)
304(211t034n)
1 (17.6 to 24.9)
23.9 (23.1 to 24.8)

GATS, Global Adult Tobacco Survey; UTs, union territories.

proportion across states was as follows: Uttar Pradesh with
49.9 million users contributes to nearly 22% of all areca
nut users, followed by Maharashtra with 26.7 million users
(12%), Karnataka with 19.8 million (9%) and Tamil Nadu

with 17.7million users (8%). Together, these four states
share nearly 51% of all areca nut users in the country. Not
much difference exists between urban and rural areas
in areca nut usage patterns (online supplemental table

Singh PK, et al. BMJ Open 2021;11:043987. doi:10.1136/bmjopen-2020-043987
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Figure 1

3). In 18 states/UTs, however, areca nut consumption
was higher in urban areas than rural counterparts. In 13
states/UTs, the opposite pattern was evident.

Demographic and socioeconomic differences in areca nut
consumption

Consumption of areca nut in any form was higher among
men as compared with women both at national level as well
as in a majority of states (online supplemental table 4). All
forms of areca nut consumption were higher in the age
group 31-50 years (table 4) as compared with other age
categories. 28.8% men (95% CI 27.7 to 30.0) and 27.1%
widowed/separated/divorced (95% CI 25.3 to 29.1) were
consuming areca nut. Individuals who had completed
below the primary level of schooling consumed higher
proportion of areca nut. Areca nut consumption was
highest among daily wage labourers (30.2%; 95% CI 28.7
to 31.7). We found that a high percentage of STs (25.6%;
95% CI 23.0 to 27.5) and Muslims (30.8%; 95% CI 28.4 to
33.2) were consuming areca nut.

Determinants of areca nut consumption: regression analysis

Regression results suggest that as compared with 15-18
age group, the likelihood of areca nut consumption with
tobacco and dual use was higher in higher age groups
(table 5); except that areca nut consumption without
tobacco was lower among the age group 51 and above, as
compared with the 15-18 age groups. Probability of areca
nut consumption was higher among men as compared
with women for all three forms. The likelihood of areca
nut consumption without tobacco was higher across all
the educational categories as compared with those who
had no formal education. However, the probability of

Geographical variation in areca nut use among adult men and women in India. GATS, Global Adult Tobacco Survey.

areca nut consumption with tobacco and in dual-form
was declining with increase in the education level of
respondents. The likelihood of areca nut consumption
with tobacco and dual-use was significantly higher among
SCs than Other castes. Probability of all the three forms
of areca nut consumption was higher among Muslims as
compared with Hindus.

DISCUSSION

The findings of the study revealed that nearly one out
of every four adults in India consumes areca nut, that is,
almost 223.79 million users, making areca nut consump-
tion a bigger public health challenge than use of SLT
(199 million wusers) in dealing with substance use and
addiction in the country. The large number of users of
areca nut, a known carcinogen, presents a huge public
health challenge for the country. Moreover, nearly 10%
consume areca nut with tobacco. Thus, considering the
wide range of adverse health impacts, effective implemen-
tation on banning of tobacco as an ingredient with areca
nut products under regulation 2.3.4 of the Food Safety
and Standards Regulation, 2011 and ban on manufacture
and sale of areca nut products, as implemented in some
of the states, is urgently needed.'

We found considerable regional and socioeconomic
differences in the consumption of areca nut. In four
states, Meghalaya, Assam, Mizoram and Manipur, over
half of the population consume areca nut. Furthermore,
Karnataka, Uttar Pradesh, Tamil Nadu, Maharashtra
and Odisha constitute nearly 55% of the country’s areca
nut users. As far as other determinants are concerned,
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Table 3 Population and share of areca nut use by states
and UT of India, GATS 2016-2017

States/UTs Population Share (in %)
Chandigarh 33040 0.0
Sikkim 68448 0.0
Himachal Pradesh 88112 0.0
Jammu and Kashmir 121 264 0.1
Puducherry 211 680 0.1
Goa 237 779 0.1
Arunachal Pradesh 415 800 0.2
Nagaland 459 940 0.2
Mizoram 488 040 0.2
Punjab 699 081 0.3
Haryana 1048 632 0.5
Manipur 1131 624 0.5
Tripura 1316418 0.6
Meghalaya 1493 184 0.7
Kerala 1650 843 0.7
Uttarakhand 1756 575 0.8
Delhi 2761914 1.2
Chhattisgarh 3262714 1.5
Andhra Pradesh 3 654 056 1.6
Telangana 3 809 088 1.7
Jharkhand 4 261 840 1.9
Rajasthan 7 900 200 3.5
Odisha 8 984 904 4.0
Bihar 9 095 000 41
Gujarat 9813 760 4.4
Madhya Pradesh 13 145 827 5.9
West Bengal 15475 728 6.9
Assam 15833 272 71
Tamil Nadu 17 753 296 7.9
Karnataka 19 834 738 8.9
Maharashtra 26 753 412 12.0
Uttar Pradesh 49 932 289 22.3
India 223 797 120 100.0

GATS, Global Adult Tobacco Survey; UTs, union territories.

the findings confirmed that age, gender, marital status,
education, occupation, castes and religion are signifi-
cantly associated with areca nut consumption. However,
the direction of association differs with respect to areca
nut consumption with and without tobacco. Cheaper and
abundant availability, due to large-scale domestic produc-
tion of areca nut, could be one of the key reasons for such
high prevalence in the country.

We found protective effect of secondary and above level
education in the case of areca nut consumption with and
without tobacco. A study from Pakistan also observed

that the consumption of areca nut users increased by
grade among school children aged 4-16 years.”” Areca
nut consumption was higher among men than among
women, a finding that is consistent with other studies
conducted in Tamil Nadu and Assam in India® ** and
countries like Thailand and Taiwan."” It may be because
areca nut consumption results in staining of teeth, which
may not be liked by young and adult women. The age-
wise pattern suggests that areca nut consumption without
tobacco began to decline from age 51 onwards. Butin the
case of areca nut consumption with tobacco and in both
forms, it increased with age.

Similar to other studies from India and other neigh-
bouring countries,”* *® we also observed higher consump-
tion of areca nut with tobacco among daily wage/
casual labourers. This study further adds that areca nut
consumption without tobacco too was largely consumed
by daily wage/casual labourers, followed by nongovern-
ment sector. Evidences suggest that many misconceptions
including consuming areca nut improve concentration,
pleasure, helps in anxiety and muscle relaxation and
suppresses appetite increases the likelihood of consump-
tion among those who are engaged in casual labour
and have long working hours.” * * We found higher
consumption of areca nut among STs and SCs than other
caste groups. Furthermore, Muslims were more likely to
consume all three forms of areca nut as compared with
Hindus. Previous studies documented higher consump-
tion of tobacco including SLT, among SCs/STs and
Muslims.* *

Urban-rural differences by state suggest that in 18
states, areca nut consumption was higher in urban areas
than in rural areas. Regression results also revealed higher
consumption of areca nut without tobacco in urban areas
than rural counterparts. This is likely due to higher
awareness about harms related to tobacco use in urban
areas than rural counterparts. Studies from India and
Pakistan documented that pan masala and gutka are very
popular even in urban areas due to aggressive advertising,
targeting middle class and adolescents, which improved
sale many tobacco and related products including areca
nut.*

Our study had some limitations. Information related to
areca nut consumption in different forms in the GATS
was based on respondents self-reporting. Thus, the study
cannot rule outsocial desirability bias—a tendency among
some people to respond to questions in a way which they
deem to be more acceptable than would be their ‘correct’
answer.” The nomenclature of various areca nut prod-
ucts in geographically diverse country like India could be
a source of concern, which is difficult to capture in the
large-scale surveys. Considering the cross-sectional design
of the survey, we did not examine the cause and effect
relationship between socioeconomic characteristics and
areca nut consumption. Similarly, the available data did
not allow us to estimate trends of areca nut usage over
time, but future analyses of repeated GATS may inform
on important trends. Another limitation is that the study
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Table 4 Areca nut use pattern by demographic and socioeconomic characteristics, GATS 2016-2017

Background variables

Areca nut use without
tobacco only

Areca nut use with
tobacco only

Dual use

Any forms

% 95% ClI

% 95% ClI

% 95% ClI

% 95% ClI

Age
15-18
19-23
24-30
31-40
41-50
51-60
60+

Sex
Female
Male

Marital Status
Married
Unmarried

Widowed/Separated/
Divorced

Education
No formal education
<Primary completed
Primary completed

<Secondary completed

Secondary completed

Higher Secondary
completed

College/University
completed

Post-graduate
completed

Occupation
Student
Government Employee

Non-government
Employee

Daily Wage/Casual
Labourer

Self-employed
Homemaker
Retired

Unemployed able to
work

Unemployed unable to
work

Knowledge of adverse

health impact of SLT use

No
Partial
Full

(* p value<0.001)
15.7 (13.9t0 17.6)
14.8 (13.3 to 16.4)
14.1 (13.1t0 15.2)
14.6 (13.6 to 15.6)
15.2 (14.1 0 16.3)
13.5(12.2t0 14.8)
11.1 (9.9 to 12.3)

(* p value<0.001)
13.2 (12.5 to 14.0)
15.2 (14.4 to 16.1)
(¢® p value<0.001)
13.7 (13.1 to 14.4)
15.8 (14.6 to 17.1)
14.3 (12.8 to 15.9)

(¢® p value<0.001)
11.2 (10.3 to 12.1)
14.7 (13.4 to 16.1)
15.4 (14.1 10 16.9)
16 (14.7 10 17.3)

15.1 (13.8t0 16.5)
15.6 (14.0 t0 17.3)

15.5 (13.9 t0 17.3)
12.8 (10.7 to 15.2)

(x? p value<0.001)
14.8 (13.2 1o 16.6)
17.4 (14.9 t0 20.3)
16.9 (15.3 to 18.6)

15.3 (14.2 to 16.5)

14.9 (13.8 t0 16.2)
12.4 (11.6 to 13.3)
9.1 (7.2 t0 11.6)
14.6 (11.9 t0 17.8)

10.7 (8.5 to 13.2)
(¢* p value<0.001)

11.5 (8.3 to 15.7)
15.2 (14.1 to 16.3)
14 (13.4 to 14.8)

(x* p value<0.001)
1.9 (1.410 2.5)
5.4 (4.5 t0 6.4)
8.2 (7.3109.1)
9.3 (8.6 to 10.1)
8.1 (7.3109.0)

8 (7.0t0 9.0)

7.8 (6.6 to0 9.0)
(x* p value<0.001)
3.4 (3.0t0 3.8)

11 (10.4 to 11.8)

(x* p value<0.001)
8.1 (7.6 t0 8.6)
4.6 (3.9105.3)
8.3(7.1109.7)

(x* p value<0.001)
8.7 (8.0 10 9.6)
9.7 (8.6 t0 10.9)

10 8.9 t0 11.2)
8.5 (7.6 0 9.5)
5.1 (4.4105.8)
4.4 (3.6 105.3)

3(2.3t03.8)
2.8 (1.6 t0 4.6)

(x? p value<0.001)
0.8(0.5t0 1.2)
6.7 (5.1 to 8.8)

10.4 (8.7 to 12.3)

11.4 (10.4 to 12.4)

11.7 (10.7 to 12.7)
3.5 (3.1 to 4.1)
6.3 (4.1 to 9.5)
6.5 (4.6 10 9.2)

7 (5.2 0 9.4)
(x* p value<0.001)

7.7 (5.6 to 10.4)
9(8.2t09.9)
6.8 (6.4 t0 7.3)

(* p value<0.001)
0.7 (0.5t0 1.2)
1.3(0.9t0 1.9)
2.4(2.0102.9)
2.7 (2.4103.2)
31 (2.6103.7)
3.2 (2.6 t0 3.9)
3.2 (2.6 to 4.0)

(* p value<0.001)
2.3 (2.0 t0 2.6)
2.6 (2.3102.9)

(¢* p value<0.001)
2.7 (2.41t03.0)
1(0.8t0 1.4)
45(3.7105.5)

(¢® p value<0.001)
3.7 (3210 4.2)

2.9 (2.4103.6)
2.5 (2.0 to 3.0)
2.4(1.9102.9)
1.7 (1.3 10 2.4)
1.4 (0.9 t0 2.1)

1.1(0.7t0 1.7)
0.9 (0.4 to 2.4)

(¢® p value<0.001)
0.3 (0.2 t0 0.6)
1.9 (1.1t0 3.4)
2.7 (2.0 to 3.8)

3.5 (3.0 to 4.1)

31 (2.7103.7)
1.9 (1.6 10 2.3)
2.6(1.2105.7)
2.8 (1.7 o 4.6)
3.4 (2.1105.4)
(¢* p value<0.001)

3.7 (2.2 10 6.1)
3.4 (2.9 10 3.9)
2.2 (2.0t0 2.4)

(* p value<0.001)
18.3 (16.5 to 20.3)
21.5(19.8 10 23.3)
24.7 (23.3 10 26.1)
26.7 (25.4 t0 28.0)
26.4 (25.0 to 27.9)
24.6 (23.1 t0 26.3)
22 (20.2 to 23.9)

(* p value<0.001)
18.9 (18.0 to 19.9)
28.8 (27.7 t0 30.0)
(¢* p value<0.001)
24.5 (23.6 to 25.4)
21.4 (20.0 to 22.9)
27.1 (25.3 t0 29.1)

(¢® p value<0.001)
23.6 (22.4 to0 25.0)
27.4 (25.6 10 29.2)
27.9 (26.2 t0 29.7)
26.8 (25.3 10 28.3)
21.9 (20.5 to 23.5)
21.4(19.7 t0 23.3)

19.6 (17.8 t0 21.5)
16.5 (14.0 to 19.3)

(o¢® p value<0.001)
15.8 (14.2 to 17.6)
26.1 (23.2 t0 29.2)
30 (27.7 to 32.5)

30.2 (28.7 t0 31.7)

29.7 (28.2 to 31.4)
17.9 (16.9 to 18.9)
18 (14.7 to 22.0)

23.9 (20.3 to 28.0)

21.1 (18.2 to 24.4)
(* p value<0.001)

22.9 (18.6 to 27.8)
27.5 (26.1 to 29.0)
23.1 (22.2 to 24.0)

Continued
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Table 4 Continued

Areca nut use without

Areca nut use with

Background variables tobacco only tobacco only Dual use Any forms
% 95% ClI % 95% ClI % 95% ClI % 95% ClI
Caste (¢* p value<0.001) (x* p value<0.001) (® p value<0.001) (* p value<0.001)
Others 14.2 (13.2 to 15.2) 6.1 (5.5 t0 6.9) 2.6 (2.2 to0 3.0) 22.9 (21.6 to 24.3)
Scheduled Castes 12.3 (11.1 to0 13.5) 8.4 (7.5 10 9.3) 2.6 (2.2 to 3.0) 23.2 (21.8 to 24.6)
Scheduled Tribes 14.3 (12.7 to 16.0) 8.5 (7.2 t0 9.5) 2.8 (2.1t03.3) 25.6 (23.0 to 27.5)
Oother Backward 15.1 (14.2t0 16.1) 7.3(6.8t07.9) 2.3(2.0t0 2.6) 24.7 (23.5t0 25.9)

Castes

Religion (¢® p value<0.001) (x* p value<0.001) (¢* p value<0.001) (¢* p value<0.001)
Hindu 13.6 (12.9 to 14.3) 7.3 (6.9t0 7.8) 2.3 (2.1102.6) 23.2 (22.3 to 24.1)
Muslim 19 (17.2 t0 20.9) 8.5 (7.3 10 9.9) 3.3 (2.8 t0 4.0) 30.8 (28.4 to 33.2)
Christian 16.2 (13.6 to 19.1) 3.5 (2.8 to 4.4) 2.3(1.4103.7) 21.9 (18.9 to 25.3)
Others 8.4 (6.5 10 10.7) 4.1 (2.7 t0 6.0) 1.7 (1.0 to 3.1) 14.1 (11.4 to 17.4)

Wealth Quintile (® p value<0.001) (x* p value<0.001) (* p value<0.001) (x® p value<0.001)
Poorest 12.1 (11.1 to 13.1) 9.6 (8.8 to 10.4) 3.1 (2.7 t0 3.6) 24.7 (23.4 to 26.2)
Poorer 13.7 (12.8 to 14.8) 8.6 (7.8 10 9.4) 2.9 (2.5 10 3.4) 25.2 (23.9 to 26.6)
Middle 14.6 (13.5 to 15.8) 8.2 (7.310 9.2) 2.4 (1.9t0 2.9) 25.2 (23.7 to 26.8)
Richer 16.1 (14.8 to 17.5) 5.4 (4.7 t0 6.1) 2 (1.5t02.6) 23.4 (21.9 to 25.0)
Richest 15.7 (14.3 t0 17.3) 2.7 (2.2 t0 3.3) 1.1 (0.8 to 1.6) 19.5 (18.0 to 21.1)

Place of Residence (¢* p value<0.001) (x* p value<0.001) (x* p value<0.001) (¢ p value<0.001)
Urban 15.7 (14.6 to 16.9) 6.1 (5.4 10 6.8) 2 (1.7 to 2.4) 23.8 (22.3 to 25.4)
Rural 13.5 (12.7 to 14.2) 7.9 (7.4 t0 8.5) 2.7 (2.4 10 3.0) 24.1 (23.1 to 25.0)

Region (¢® p value<0.001) (x* p value<0.001) (¢® p value<0.001) (¢® p value<0.001)
North 5.6 (4.9 0 6.4) 2 (1.4102.8) 0.4 (0.3 10 0.6) 8 (7.0t0 9.1)
Central 13.6 (12.5 to 14.8) 11.1 (10.2 to 12.1) 2.6 (2.2103.2) 27.3 (25.9 to 28.8)
East 10.1 (8.9 to 11.6) 6.1 (5.4 t0 6.9) 2.4 (2.0 t0 3.0) 18.7 (17.1 t0 20.4)
Northeast 39.9 (37.8 to 42.0) 11.9 (10.8 to 13.2) 9.6 (8.6 to 10.7) 61.4 (59.3 to 63.5)
West 15.7 (13.8 10 17.8) 8.3 (7.0 t0 9.8) 2.3(1.6t03.2) 26.3 (23.3 t0 29.5)
South 17.3 (15.8 to 18.8) 3.9 (3.3 10 4.6) 1.9 (1.6 to 2.3) 23.1 (21.4 to 24.9)

%% p value<0.001.
GATS, Global Adult Tobacco Survey.

is based on 15 years and older population, whereas the
areca nut habits often start at younger age. The future
Global Youth Tobacco Survey should have areca nut-
related questions similar to GATS, so that detailed usage
pattern of areca nut could be examined among younger
population of the country.

CONCLUSION

It is now well established that areca nut consumption in
any form is highly addictive, a well-known risk factor for
oral, pharynx and oesophageal cancers and is associated
with many adverse health effects. This study adds to the
existing knowledge that areca nut consumption in India
was much higher than the overall SLT. Moreover, a signif-
icant proportion of areca nut was consumed along with
tobacco, which elevates the adverse health impacts and

comorbidities further. Thus, it calls for urgent policy inter-
vention to prevent both new generations from taking up
areca nut consumption habit and helping current users to
quit. Such policy efforts to control areca nut consumption
should be guided by the huge differences in its consump-
tion across states, gender and socioeconomic groups
in India. Unlike tobacco, for which the WHO FCTC
provides evidence-based policies, no global policy exists
for the regulation and control of areca nut consumption
and its cessation. Also, there is a need for further research
and population-based interventions to find treatment for
areca nut dependence. In addition, research is needed
to examine the intention to quit among areca nut users,
separately for all three categories—those who consume
areca nut with tobacco, without tobacco and those who
consume in both the forms— to develop an appropriate

Singh PK, et al. BMJ Open 2021;11:043987. doi:10.1136/bmjopen-2020-043987
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intervention model for cessation. This information may
be collected within the GATS survey by adding a few addi-
tional questions on areca nut for future analysis. Given
that areca nut consumption follows a complex pattern
by socioeconomic status (SES) and regional trajectories,
separately for with and without tobacco, future research is
needed to explore the various intersections between SES
and areca nut consumption in different regions of India
to gain better clarity.
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