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Introduction: The prevalence of tobacco consumption is increasing globally and in South-east Asian countries.
Despite the government’s efforts in passing the laws for monitoring tobacco consumption, their effectiveness is
questionable. The study’s objectives are to investigate the association of tobacco use among the study partici
pants as a function of community, interpersonal and individual factors.
Methadology: A conceptual framework was drawn based on Bronfenbrenner’s theory of the ecology of human
development, the social learning theory, and the social control theory. An observational study was conducted in
13 government and 26 private pre-university colleges in the Shimoga district of Karnataka, India. The study was
conducted in two stages. First at the student level and the second at the tobacco vendor level. Ethical approval
from the institutional board and informed consent from the participants were obtained. A descriptive,
comparative and multivariate analysis was performed.
Results: Of the 726 participants, 19.6% had used tobacco at least once. The most common type being flavoured
cigarettes (54.3%). The average compliance of permanent tobacco outlets was 6.1/10, while the mobile tobacco
outlet scored 3.8/10. Active tobacco use was strongly associated with peer tobacco use (r = − 0.439, p < 0.001),
community compliance (r = − 0.365, p = 0.004), family educating against tobacco use (r = − 0.269, p < 0.038)
and age of initiation of tobacco use (r = − 0.327, p = 0.011).
Conclusion: Our study shows us that the issue of adolescent tobacco use is multipronged. It centres on community,
interpersonal and individual factors. We need a mixed-methods approach focusing on improving compliance
with COPTA laws and effective anti-tobacco education in schools and immediate interpersonal surroundings.

1. Introduction
Tobacco use is recognized as a critical public health hazard faced by
both developing and developed countries. It has been estimated that
globally, by the year 2030, nearly eight million deaths (annually) will be
related to tobacco use.1 Indians use tobacco derivatives such as ciga
rette/beedis (tobacco flakes rolled in tendu leaves) and chewing tobacco
(smokeless).2 It is associated with almost eight hundred thousand deaths
annually in India, 13.3% of all the deaths in 2020.3
The importance of prevention of tobacco use in adolescents stems
from the fact that those adolescents who don’t start tobacco use during

adolescence are unlikely to ever use it.4 Research indicates that the
probability of successful tobacco cessation among adults is inversely
related to the age at initiation of tobacco use.5,6
An early age initiation of tobacco use has been strongly linked with
reduced lung function, reduced lung development and early cardiovas
cular damage.7 It has also been linked with poorer academic perfor
mance and completion of schooling.8 With this information in hand, it is
concerning to know that studies have observed a downward shift in the
age of initiation of use in tobacco products.9,10 Furthermore, nearly five
thousand adolescents are said to initiate tobacco use every day in India,
joining the four million young adults consuming tobacco.11
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India has a tobacco control legislation called “Cigarettes and Other
Tobacco Products Act of 2003” (COTPA) and became a party to the WHO
Framework Convention on Tobacco Control on February 27, 200512
with numerous amendments to the original COPTA act. Unfortunately,
passing legislation has proven to be easier than its effective imple
mentation. A large multi-centre study done in 38 Jurisdictions, looking
at 20,455 public places in India found that only 51% of all the public
places were compliant with COPTA policies. While the adherence to
these policies were found to be 65% in Educational institutions.13
To understand the lack of compliance with these policies, we need to
acquire a more robust understanding of the influence of the tobacco
control policies on adolescent tobacco use. We did this by creating a
conceptual framework revolving around Bronfenbrenner’s theory of the
ecology of human development, the social learning theory, and the so
cial control theory (Fig. 1).14 In this study, we aim to assess the preva
lence of tobacco use in college-going adolescents of both private and
government institutes and investigate the association of tobacco use
with their interpersonal surroundings. The objectives include the effects
of community, interpersonal (peers and family), and individual factors
on tobacco use. The study also examines tobacco vendor compliance
with COPTA policies near schools and their relationship to teenage to
bacco use.

(Approval number: JSSMC/IEC/18/7/2018-19). A list of government
and private pre-university colleges in Shimoga was obtained from the
Department of Pre-University Education (DPUE). There were 39 preuniversity colleges in Shimoga, of which 13 are government colleges,
and the rest are private (Appendix A). These colleges cater to a popu
lation of 15,671 students. For the calculation of sample size, a preva
lence of 15.1% in an identical study done in Bangalore city was taken
which was 575 subjects (n =(Zα)2 × p × q⁄(d)2) where Z = 1.96 for α at
0.05 15.
An additional 10% was added to account for students being absent/
unwilling to participate, which produced an estimated sample size of
630. A two-stage stratified random sampling method was used to attain
the calculated sample size. In the first stage, The colleges were stratified
based on ownership (Government vs. Private), and computer generated
random sampling was done to avoid the possibility of potential bias. A
total of 16 colleges (8 Government and 8 private) were selected. It
catered to 6329 students, all of whom are eligible to participate in the
study. In the next stage, two classes from each of the sampled colleges
were randomly selected by computer generated random sampling. This
consisted of 1013 students, all of whom are eligible to participate in the
study.
2.1.2. Survey of the tobacco vendors
The area around each Educational Institution (EI) was mapped to
cover 100 yards and 300 m, respectively. The 300-m radius was based on
the feasibility of the walking distance from the institution, and the 100
yards was to assess compliance with an essential provision of COTPA.
Mapping of tobacco outlets was done using location details obtained
from the municipal corporation. Field investigators further crosschecked this list in a randomly selected educational institution (EI)
adjacent community. There were a total of 327 tobacco vendors eligible
to participate in the study. The vendors manning the outlets were
enrolled and interviewed after taking informed consent for participating
in the study. Direct observations of the outlet for section 5 and 6 of the
COPTA act was done. The confidentiality and anonymity of the vendor’s
responses were maintained as per the norms.

2. Methodology
The study took place in two phases. The first phase included the
survey of adolescent pre-university college going students while the
second phase consisted of the survey of tobacco vendors near these es
tablishments. An outline of the study design is illustrated in Fig. 2.
2.1. Study population and sampling
2.1.1. Survey of the students
The study was conducted among pre-university students in Shimoga,
India, from April 2019 to November 2019. This study was approved by
the Institutional Ethics Committee of JSS Medical College, Mysuru

Fig. 1. Conceptual framework to explain adolescent tobacco use and its moderators.
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Fig. 2. Flowchart Illustrating the study design.
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compliance to the presence of health warning (tobacco causes cancer or
tobacco kills) on the top edge of the display boards at the point of sale,
violation by exhibiting exterior hoardings advertising tobacco products
measuring more than the prescribed dimensions (60 cm × 45 cm),
violation by exhibiting more than two boards at one point of sale,
violation by exhibiting hoardings with brand pack photo, brand name
and other promotional messages, violation by the open display of to
bacco products at tobacco outlets and a visit by law-enforcing author
ities to the shop. Each rule was scored one if yes and 0 if no. The score
ranged from 0 to 10 per tobacco outlet. An average of vendor compli
ance scores per EI adjacent community was considered to be the com
munity score. A score of 10-7 was regarded as a high score while 6 to 4
was moderate compliance and 0 to 3 is low compliance.

The 300-m radius of each EI is designated as an “EI-adjacent com
munity”/community allowing us to calculate an average community
level COPTA law compliance for each community.
2.2. Outcomes, predictors and potential confounders
The primary outcome of the study was to assess the prevalence and
determinants of tobacco use in adolescent pre-university college going
students. The secondary outcome is to assess tobacco compliance in an
individual tobacco outlet and a community as a whole. The predictors
considered were split into individual factors, interpersonal factors and
community factors. Individual factors included age, sex, perception of
tobacco use and knowledge of tobacco hazard. Interpersonal factors
such as family and peer tobacco use, exposure to second hand smoke,
school and family teachings of anti-tobacco teachings. Community fac
tors included compliance to COPTA policies. Potential confounders
considered for the study were alcohol use and recreational drug use.

2.7. Statistical analysis
Data from online survey forms were exported into Microsoft Excel
2017. EpiInfo™8.5.1 (2008) was used for calculating the frequencies.
Missing data were addressed by using the case deletion approach
wherein we omitted the cases with the missing data and analysed the
subjects with complete data.16Continuous variables were represented as
mean with standard deviation (SD) and categorical variables as a
number with percentage (%). Statistical significance was assessed by
Pearson’s chi-square test for categorical variables and by Student’s T test
for continuous variables.
Multivariable analyses using SPSS v.21 were conducted to identify
independent variables associated with tobacco use. Variables presumed
to be of clinical importance, such as demographic factors (such as age
and sex) and interpersonal factors (such as having friends or family who
use tobacco) were included in the model. Along with these, other factors
with a significant association with tobacco use observed in the study
were also added to the model. A two-tailed p < 0.05 was considered
statistically significant.

2.3. Data collection and study instruments
Google forms, a web-based survey tool, was used to conduct the
survey, which consisted of questions from the standardized Global
Youth Tobacco Survey (GYTS) in English. No changes were made to the
standardized questionnaire. The students were invited via email to
participate in the survey. The invitation explained the study’s objective
and informed them about having taken the approval to survey their
colleges. The survey ran for 15 days in each college, and the participants
could complete the survey during any of those days. Total anonymity
was assured to them.
2.4. Definitions and measures
2.4.1. Use of tobacco and different modes of consumption
A “never user” had never used tobacco; an “ever user” was someone
who had used any form of tobacco at least once, and an “active user” was
someone who used tobacco within the last 30 days. Sociodemographic
data collected included age, sex, and educational qualification. There
were questions to determine the mode of tobacco consumption, i.e.,
smoking (cigarettes, beedis) or smokeless forms (betel quid chewing,
gutka, snuff).

3. Results
3.1. Prevalence of tobacco use
Out of 1013 participants, 726 completed the survey (response rate of
71.6%), 13.7% male and 4.1% female active tobacco users, with ever
tobacco use prevalence being 19.6%.
Responses were categorized according to private and government
educational institutions (EI). Students from government EIs were
slightly younger, had higher rates of active users and lower age of
initiation. The preferred place of smoking were tea shops and tobacco
stores, with a small number of participants using tobacco in school
(Table 1). Most students preferred flavoured cigarettes and a small
number used smokeless tobacco (Fig. 3A).

2.5. Knowledge, beliefs, and attitude surrounding tobacco consumption
Questions to determine social influences around tobacco consump
tion were based on family and their peers using the same. A positive
attitude towards tobacco use was measured with questions like their
perception of those who use tobacco, comfort associated with tobacco
use in social gatherings, and the effect of tobacco use for the last year.
Knowledge, attitude, and beliefs about tobacco use were assessed with
questions such as their understanding of the harmful effects of tobacco,
difficulty with quitting, exposure to anti-tobacco advertisements, fam
ily/teachers discussing the same with the participant, and their opinion
of using tobacco for just one year.

3.2. KAP concerning tobacco use
All participants were aware that tobacco consumption is harmful to
health and 41.74% believed that it is difficult to quit smoking. Most
students confirmed they are being educated about the harmful effects of
tobacco consumption, both at school and home. More than half (53.3%)
of were exposed to anti-tobacco advertisements in media more than half
felt it is not safe to consume tobacco for a year. The majority of par
ticipants (70.8%) expressed that they will not consume tobacco despite
offered by a friend. The majority observed they have easy accessibility to
tobacco and active users felt more comfortable consuming tobacco in
social gatherings (Table 2).

2.6. Compliance of tobacco vendors with the COPTA laws
The variables for the tobacco vendors to test adherence to the COPTA
act were laws under COPTA section 5 and 6.
Under section 6 of the COPTA act, the questions consisted of the sale
of tobacco to minors, violations of law with the presence of tobacco
selling outlets within 100 yards of EI, and compliance to the presence of
appropriate signage outside EI, prohibiting the sale of tobacco products
within 100 yards of EI and adherence to the signage requirement for the
presence of display board 60 cm × 30 cm on tobacco shop displaying the
warning prohibiting the sale of tobacco products to minors.
Under section 5 of the COPTA act, the questions consisted of

3.3. Access to tobacco products
Eighty-five percent of participants observed that nobody refused to
sell cigarettes to minors and nearly half of active users started tobacco
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was observed in five communities. Only four communities have high
compliance to COPTA laws, with 117 and 108 students from private and
government educational institutions (Table 3D).

Table 1
Detailed prevalence and sociodemographic factors of the study population (N =
726).

Age

Private N =
352 (%)

Government N =
374 (%)

Test statistic

15.59 ± 1.05

14.57 ± 1.72

t = 9.576; df = 725;
SE = 0.107; p < 0.001.
t = 4.442; df = 724;
SE = 0.126; p < 0.001.

3.5. Correlation matrix
Active tobacco use in adolescents was strongly associated with peer
tobacco use (r = − 0.439, p < 0.001) and community compliance (r =
− 0.365, p = 0.004). There was also an association of active tobacco use
with family educating against tobacco use (r = − 0.269, p < 0.038) and
age of initiation of tobacco use (r = − 0.327, p = 0.011). At the com
munity level, vendor compliance to the regulation is strongly correlated
with the age of initiation of tobacco use among the adolescents (r =
0.284, p = 0.028) and peer tobacco use (r = − 0.333, p = 0.009).

Age of initiation of
15.02 ± 1.85
14.46 ± 1.54
tobacco use
Sex
Male
187 (53.13)
197 (52.67)
χ2 (1) = 0.014; p =
Female
165 (46.88)
177 (47.33)
0.903
Tobacco use status
χ2(1) = 21.128; p <
Non users
271 (76.99)
237 (63.37)
Ever users
81 (23.01)
137 (36.63)
0.001
Active users
39 (11.08)
67 (17.91)
Place of tobacco use (N = 218)
At home
7 (3.21)
12 (5.5)
χ2(1) = 4.154; p =
At school
3 (1.38)
9 (4.13)
0.527
At friends’ place
13 (5.96)
19 (8.72)
At social events
16 (7.34)
17 (7.8)
In public places
4 (1.83)
9(4.13)
Others
38 (17.43)
71 (32.57)
Frequency and quantity of tobacco consumption among youth (N = 218)
No tobacco in 30
42 (19.27)
70 (32.11)
χ2(1) = 1.381; p =
days
0.967
<1 cigarette per
19 (8.72)
32 (14.68)
day
1 cigarette per day
14 (6.42)
20 (9.17)
2 -5 cigarettes per
4 (1.83)
4 (1.83)
day
6 -10 cigarettes
1 (0.46)
4 (1.83)
per day
11 -20 cigarettes
2 (0.92)
3 (1.38)
per day
<20 cigarettes per
1 (0.46)
2 (0.92)
day
Structure of tobacco outlets
Permanent
107 (67.72%)
101 (59.76%)
χ2 (1) = 2.234; p =
Mobile
51 (32.28%)
68 (40.24%)
0.134
Alcohol use
Yes
64 (18.18%)
81(21.65%)
χ2 (1) = 1.370; p =
No
288 (81.82%)
293 (78.35%)
0.241
Recreational drug use
Yes
48 (13.63%)
63 (16.84%)
χ2 (1) = 1.441; p =
No
304 (86.37%)
311 (83.16%)
0.229

3.6. Multivariate logistic regression analysis
The tobacco consumption among students is greater among males
(AOR = 2.18; 95% CI: 1.73–2.76), participants with one or more friends
(AOR = 5.10; 95% CI:3.81–6.81) or family members (AOR = 4.34; 95%
CI:3.94–4.76) using tobacco, participants with no education on the
harmful effects of tobacco in schools (AOR = 2.19; 95% CI: 1.22–3.91)
and from their family (AOR = 1.43; 95% CI: 1.11–1.86). Greater risk of
tobacco consumption was observed among students residing in com
munities where vendors had low compliance towards POS laws (AOR =
3.92; 95% CI: 3.58–4.30) (Table 5).
4. Discussion
Understanding the rise in global tobacco consumption, the WHO
global action plan for prevention and control of Non-Communicable
diseases announced a 30% reduction in the prevalence of tobacco con
sumption by the year 2025 (baseline 2010).17 If there is any hope of
achieving these sustainable developmental goals, controlling tobacco
use among adolescents is exceptionally vital. This is especially true for
South-East Asian regions (SEAR), known for their high prevalence of
tobacco consumption and early initiation. An effective tobacco control
program can be formulated by utilizing a multipronged approach that
integrates community, interpersonal and individual-level factors
(Fig. 1).

Note: 1A “never user” was defined as one who had never used tobacco; 2An
“ever user” was someone who had used any form of tobacco at least once; 3An
“active user” was someone who used tobacco within the last 30 days.

4.1. Community-level tobacco control
Community-level control emphasizes decreased density of tobacco
outlets, especially near EI, which has been demonstrated to effectively
reduce adolescent tobacco use.18,19 Almost 80% of EIs had at least one
tobacco outlet within 100 yards of it. The average number of tobacco
outlets per EI was found to be 7. This is a clear violation of the COPTA
Section 6b policy.
A multi-centre study examining 307 schools from five different states
in India found an average 69% violated Section 6b.20 Mead et al. con
ducted a two-wave observational study to assess COPTA compliance
found that most tobacco vendors had no/low compliance, with little
change over time (58%–63%, P = 0.108).21 Other single centre studies
concerning these violations showed a range between 46% and 93%.22
We did not find a single “prohibition of tobacco sale/consumption”
signage outside any EI (100% violation) we surveyed which violates
Section 4 of COPTA. This high rate of non-compliance was also mirrored
in the large multi-centric study where an average of 85% of the schools
violated the regulatory requirements. The highest was seen in Ananta
pur and Chittoor districts of Andhra Pradesh, where 100% of the
educational institutions violated Section 420. Similar findings were also
observed in other studies, which shows a lack of health communication
strategies between the education department and institutions.23,24
One-fourth of the tobacco vendors admitted to having sold to a
minor, which is alarming. It is most likely an underestimation which is

use as minors (Table 3), who obtain it from a nearby shop or a street
vendor, 20% borrowed cigarettes and 14% could get cigarettes from
family members (Fig. 3B).
3.4. Tobacco vendor compliance for point-of-sale laws
A total of 327 tobacco selling shops were reported in a 300 m radius
of the 16 EI. Students had easy access to tobacco vendors with a high
density of 8.1 tobacco vendors per GEI and 6.6 per PEI (Table 3C). There
were 208 permanent tobacco outlets and 119 mobile outlets.
One fifth vendors admitted tobacco sales to minors. Only 21% of
vendor shops have signage displaying a ban on tobacco products to
minors, and 61.5% were compliant with health warnings at the point of
sale. Nearly 50% of shops violated point-of-sale laws by displaying more
than two boards and having promotional messages with brand packs and
names at the point of sale. A majority (67%) of vendors have an open
display of tobacco products. Around 60% of shops were visited by lawenforcing authorities (Table 3B).
The average compliance of permanent tobacco outlets was 6.1, while
the mobile tobacco outlet was 3.8. A total of 16 communities were found
around private and government educational institutions. The majority of
communities have medium compliance. Low compliance to COPTA laws
5
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Fig. 3. A: Chart summarizing the different types of tobacco products used by study population (N = 143). Others: Hookah, e-cigarettes, bidis etc., Smokeless form:
mishri, tobacco toothpowder, etc.
Figure 3B: Access to tobacco products by the study population (N = 143).

lacking.29 Almost 40% of the vendors said that they had not had a visit
by law-enforcing authorities to their shop. To overcome barriers, to
bacco vendors may benefit from explicit instruction and training. This
will help tobacco vendors understand that enforcement of the tobacco
control policies would not jeopardize their business and express support
to these regulations.30

also a clear violation of COPTA section 6a policy.
Additionally, the sale of single sticks of cigarettes is highly detri
mental to the already established tobacco control strategies. The avail
ability of single sticks leads to easy affordability of loose cigarettes and
acts as an enabling factor for students and minors. Single sticks also lack
written/pictorial warning, a clear violation of COPTA section 7 or
effective taxation.25 As of September 11, 2017, most states, including
the one where the study was conducted, issued orders/notifications
banning the sale of loose cigarettes under section-7 of COTPA, 2003. Our
study shows that this law is not being enforced as the sale of a single
stick was seen in more than 80% of the vendor population.
As per the Indian legislature, the advertisement of tobacco products
is allowed at the point of sale. But they have to adhere to strict size and
number limitations (as per the recent 2006 notification). Unfortunately,
there remain loopholes to such laws. Tobacco brands often extend the
display size by joining two boards or placing one large display on
adjacent shops. This makes the COPTA section 5 regulations futile. In
our study, violations of COPTA 5 laws ranged from 35% to 67%. The
majority of these violations were seen in the placement of open displays
of tobacco products and exhibiting more than two boards at one point of
sale.
Furthermore, compliance with the simple requirement to display a
sign about the ban on tobacco sale to minors shows a clear anti-tobacco
message deterring underage purchases, thereby reducing student to
bacco use risk.26 Compliance with COPTA 5 reduces exposure to
pro-tobacco messages and correlates to lower tobacco use27
An alarming one-third of the school adjacent communities showed
low levels of compliance with COPTA regulations. Our study, along with
similar others,28 was consistent with the hypotheses that higher
compliance with tobacco COPTA laws would be associated with a pro
tective effect on tobacco use in adolescents. Moreover, our study also
shows a direct relationship with higher community compliance scores
having higher AOIs (Table 4).
Since tobacco vendor compliance plays such a critical role in hin
dering adolescent tobacco use, we need to design better interventions to
improve adherence to point-of-sale compliance laws, which are now

4.2. Interpersonal influence in tobacco control
Interpersonal influence is moderated by family, friends, and close
acquaintances. A nurturing interpersonal environment where tobacco
use is discouraged was found to reduce adolescent tobacco and helped
negate the effects of the community tobacco environment (CTE).31 The
key interpersonal predictor of our study was found to be tobacco use
among the peers and family in both students studying in government
and private EI. Peer pressure likely modifies adolescents’ behaviour as
they tend to copy their peers to avoid being alienated. In a similar study,
peer pressure was a stronger determinant for tobacco use than parental
use or formal education.15 Likewise, having had a parent/teacher
explain the harmful effects of tobacco use was protective. We found that
students from government EI were taught significantly less about the
detrimental effects of tobacco use by either parents or teachers. Previous
studies suggest a strong association between tobacco in family members
and adolescent tobacco use4 but there is a paucity of data on how
different parenting styles may affect adolescent tobacco use and how it
interacts with the community-level tobacco environment.
4.3. Individual factors of tobacco control
The individual factors of tobacco control (biological/personality
stream) of the conceptual framework detail personality traits and indi
vidual characteristics providing internal motivation to use tobacco or
increase susceptibility to tobacco addiction. Our study found that the
male gender was more susceptible to tobacco use than females. It is well
established that the prevalence of tobacco consumption in males was
higher than in females.32
6
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Table 2
Knowledge, beliefs and Attitude towards tobacco consumption among students
from PUC using the GHPSS questionnaire in the city of Shimoga, India in the
year 2019-20 (N = 726).
Private (N =
352)

Government (N =
374)

Table 3
Tobacco vendor compliance with COPTA laws (n = 327).
A) Compliance/violations to Section 6: COTPA
Sale of tobacco to minors
Violations of law with presence of tobacco selling outlets within 100 yards of EI
Compliance to presence of appropriate signage outside EI,
prohibiting sale of tobacco products with in 100 yards of EI
(n = 16)
Compliance to the signage requirement for presence of display
board 60 cm × 30 cm on tobacco shop displaying the
warning prohibiting sale of tobacco products to persons
below 18 years
B) Compliance/violations to Section 5: COTPA point of sale
Compliance to presence of health warning (tobacco causes
cancer, or tobacco kills) on the top edge of the display
boards at the point of sale
Violation by exhibiting exterior hoardings advertising tobacco
products measuring more than the prescribed dimensions
(60 cm × 45 cm)
Violation by exhibiting more than two boards at one point of
sale
Violation by exhibiting hoardings with brand pack photo,
brand name and another promotional message
Violation by open display of tobacco products at tobacco
outlets
Visit by law-enforcing authorities to the shop
C) The number of tobacco selling outlets within 100 yards
of EI (violation of COPTA 6b)
Government
EI 1
EI 2
EI 3
EI 4
EI 5
EI 6
EI 7
EI 8
Average
Private
EI 9
EI 10
EI 11
EI 12
EI 13
EI 14
EI 15
EI 16
Average

Test statistic

Do you think cigarette smoking Is harmful to health?
Yes
352 (100)
374 (100)
–
No
0
0
Do you think it would be difficult to quit once someone has started smoking?
Yes
154 (43.75)
149 (39.84)
χ2(1) = 2.137; p =
No
63 (17.9)
82 (21.93)
0.343
Maybe
135 (38.35)
143 (38.24)
Being taught the harmful effects of smoking in school
Yes
293 (83.24)
264 (70.59)
χ2(1) = 16.248; p <
No
59 (16.76)
110 (29.41)
0.001
Family discussing harmful effects of smoking
χ2(1) = 4.504; p =
Yes
258 (73.3)
247 (66.04)
No
94 (26.7)
127 (33.96)
0.033
Exposure to anti-tobacco media in the last 30 days
A lot
133 (37.78)
101 (27.01)
χ2(1) = 31.56; p <
Few
151 (42.9)
236 (63.1)
0.001
None
68 (19.32)
37 (9.89)
Likelihood of you smoking after next 5 years
Yes
38 (10.8)
41 (10.96)
χ2(1) = 0.005; p =
No
314 (89.2)
333 (89.04)
0.942
Opinion on tobacco being safe to consume for 1 year
Yes, it is safe
33 (9.38)
46 (12.3)
χ2(1) = 1.834; p =
No, it is not safe
211 (59.94)
211 (56.42)
0.399
Not sure
108 (30.68)
117 (31.28)
If one of your best friends offered you a cigarette, would you smoke it?
Yes
41 (11.65)
56 (14.97)
χ2(1) = 3.195; p =
No
260 (73.86)
254 (67.91)
0.202
Maybe
51 (14.49)
64 (17.11)
Association of tobacco and comfort in social gatherings
Less
23 (6.53)
22 (5.88)
χ2(1) = 0.627; p =
comfortable
0.730
More
226 (64.2)
273 (72.99)
comfortable
No difference
103 (29.26)
79 (21.12)
Do you think it would be easy or hard for you to get Tobacco products?
Hard
116 (32.95)
159 (42.51)
χ2(1) = 7.197; p =
Easy
236 (67.05)
214 (57.22)
0.007

Additionally, there is evidence that poor self-image can be a crucial
factor of smoking initiation among youth.33 Almost 60% of the students
in our study felt more comfortable in a social gathering, while one-third
of the participants were likely to accept a cigarette if their friends offer
it.
One major challenge for new smokers is the harsh effect of cigarette
smoke on the throat. In our study, more than half the study population
preferred the use of flavoured cigarettes. Smoking flavoured cigarettes
may help establish regular smoking among young people and reduce the
likelihood of quitting.34 Menthol cigarettes are also more commonly
used by less-established or ‘novice’ smokers and those experimenting
with smoking.35 Research shows that the tobacco industry has manip
ulated the menthol content of cigarettes to promote smoking initiation
and sustain tobacco use. Countries such as Canada, the EU, Chile, brazil
have already taken steps to ban flavoured and mentholated cigarettes.
Health policymakers in India should consider taking similar steps as
banning menthol cigarettes can discourage sustained tobacco use among
adolescents. Finally, ease of access to tobacco plays a significant role as
an individual factor. More than 40% of the study population bought
their tobacco from vendors, and 60% said it would be easy to get tobacco
products. These influences may be associated with an upshift in the
prevalence of adolescent tobacco use, lowering the age of initiation,
intention to use, and ease of access.

D) Community-level vendor compliance with COPTA laws
Degree of compliance
Communities
High Compliance
Medium compliance
Low Compliance
Total

4
7
5
16

67
118

20.50%
36.10%

0
69

21.10%

advertisements
201
61.50%
67

20.50%

158

48.30%

148

45.30%

219

67.00%

192
N

58.70%
%

8
9
7
5
10
8
12
6
8.1

6.80%
7.60%
5.90%
4.20%
8.50%
6.80%
10.20%
5.10%

7
4
9
8
3
11
8
3
6.6

5.90%
3.40%
7.60%
6.80%
2.50%
9.30%
6.80%
2.50%

Students
Private

Govt.

117
134
101
352

108
129
137
374

of adolescent tobacco use as a sum effect of community, interpersonal
and individual factors. This was further substantiated when we calcu
lated a correlation matrix compiling the impact of community, family,
and peer factors (Table 4).
This further substantiates our conceptual design, which is based on
three crucial behavioural theories that have been used to understand the
initiation and maintenance of smoking in adolescents. They are the
“Bronfenbrenner’s theory of the ecology of human development,” “the
social learning theory,” and “the social control theory.” The ecology of
human development theory considers that youth behaviour develops
within critical nested environments (family, peers, school, neighbour
hood) that constantly interact with one another. Social learning theory
describes the facilitating effect of a role model who uses tobacco and has
on impressionable youth. Social control theory describes the con
straining impact of social relationships (for example, a close bonding
with the parents who discourage smoking) on the initiation of tobacco

4.4. The interaction effect
The conceptual design of our study centred around treating the issue
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Table 4
Correlation Matrix assessing different factors influencing adolescent tobacco use.
Active tobacco use

AOI

Community compliance

FTE

Peer tobacco use

Pearson’s r
p-value
95% CI Upper
95% CI Lower
Pearson’s r
p-value
95% CI Upper
95% CI Lower
Pearson’s r
p-value
95% CI Upper
95% CI Lower
Pearson’s r
p-value
95% CI Upper
95% CI Lower
Pearson’s r
p-value
95% CI Upper
95% CI Lower

Active tobacco use

AOI

Community compliance

FTE

Peer tobacco use

–
–
–
–
− 0.327*
0.011
− 0.079
− 0.536
− 0.365**
0.004
− 0.123
− 0.567
− 0.269*
0.038
− 0.016
− 0.49
0.439***
<.001
0.208
0.623

–
–
–
–
0.284*
0.028
0.502
0.033
0.463***
<.001
0.641
0.236
0.029
0.825
0.281
− 0.23

–
–
–
–
0.167
0.203
0.404
− 0.091
− 0.333**
0.009
− 0.086
− 0.541

–
–
–
–
− 0.1
0.447
0.158
− 0.345

–
–
–
–

Note. *p < 0.05, **p < 0.01, ***p < 0.001.
FTE=Family education against tobacco use; AOI = Age of initiation of tobacco use in adolescents.

level compliance from Indian studies are presented in Supplementary
Table S1. Violation of Section 4 ranged from 27 to 85%, Section 5 ranged
from 16 to 85%, Section 6a ranged from 39 to 73.1%, Section 6b ranged
from 19 to 69%, Section 7 and 8 ranged from 21.7 to 53.6%. Only one
study previously evaluated community compliance and observed 27%
high compliance, 49% moderate compliance and 24% low compliance.
A summary of recent studies from India on adolescent tobacco smoking,
their sample size, prevalence of tobacco smoking and the various de
terminants evaluated in each study are presented in Supplementary
Table S2. The studies with the large sample sizes over 1000 were 2
studies from Kerala (n = 7350 & n = 1114), followed by Delhi (n =
4786) and Mumbai (n = 1317). The highest prevalence of adolescent
smoking was observed in Chhattisgarh (25%), followed by Karnataka
(20.4%). Only two studies from Delhi and Mumbai evaluated more than
5 determinants.
We adopted a systematic approach to the selection of colleges
wherein both private and government colleges were accounted for and
equally represented. A major strength of the study is that we are
assessing a combination of the influence of individual, interpersonal and
community level factors together. Additionally we also assessed how
these factors correlate and interact with each other. This gives us a better
understanding of variables involved in adolescent tobacco use. Tobacco
vendors were also interviewed to assess their understanding of the
COPTA laws. The primary limitation was that it was a single city study
and is not representative of India. Confounding factors such as stress,
depression and risk-taking behaviour were not accounted for. The law
enforcement agency and the school management were not interviewed,
which would have given a more comprehensive view.

Table 5
Multivariable Binomial Logistic regression analysing odds of tobacco con
sumption among students.
95% Confidence
Interval
Predictor

Estimate

Sex (Male)
0.774
Exposure to second-hand smoke
Inside the home
0.662
Outside the home
0.727
Family or peer tobacco use
Family tobacco use
1.448
Peer tobacco use
1.597
Knowledge of
0.664
tobacco use harms
Exposure to counter
− 0.476
marketing
School anti-tobacco
0.834
use education
Family anti-tobacco
0.389
use education
Type of college
0.021
attended and
tobacco use
(Private)
Community-level vendor compliance
Intermediate
0.615
Low
0.893

SE

Z

Odds
Ratio

Lower

Upper

0.299

2.57

2.18*

1.73

2.76

0.185
0.183

3.57
3.97

1.89*
2.09*

1.32
1.55

2.68
2.84

0.283
0.285
0.174

5.11
5.61
3.81

4.34*
5.10*
1.82*

3.94
3.81
1.02

4.76
6.81
3.26

0.22

− 2.16

0.78*

0.63

0.96

0.414

2.01

2.19*

1.22

3.91

0.091

4.25

1.43*

1.11

1.86

0.013

1.6

1.04

0.85

1.28

1.81*
3.92*

1.62
3.58

2.01
4.30

(ref: high)
0.186
3.31
0.293
3.05

Note. *p < 0.05.

among the youth. Ennett et al. reported the importance of all these three
theories with significant interaction between them and that neigh
bourhood of residence was also substantial.14
For tobacco control policies to be effective, we need to first under
stand that the problem of adolescent tobacco use is multifactorial. We
need large-scale tobacco control campaigns which focus on merging
community compliance enforcement with interpersonal and individual
education. There are examples of such successful national campaigns.
“True initiative,” a campaign done in the USA, is said to have prevented
about 450,000 youths from tobacco initiation in the USA.36 LMICs such
as India could build on successful experiences when developing their
national anti-tobacco campaigns to reduce tobacco use among
adolescents.
A summary of compliance to various COPTA policies and community

5. Conclusion
Tobacco control laws in India need improvement. It is crucial to
comprehensively understand the reasons for the initiation and persis
tence of tobacco use among adolescents. This can only be done using a
mixed-methods approach that focuses on improving compliance with
COPTA laws in school-adjacent communities and on effective antitobacco education in schools and immediate interpersonal surround
ings. Finally, implementing a complete ban on point-of-sale tobacco
displays and promotion might narrow the scope for misinterpretation of
laws, improve compliance and reduce youth tobacco use.
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