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AbsTRACT
background We measured how student tobacco use 
and psychological risk factors (intention to use and 
perceived ease of access to tobacco products) were 
associated with tobacco vendor compliance with India’s 
Cigarettes and Other Tobacco Products Act provisions 
regulating the point-of-sale (POS) environment.
Methods We conducted a population-based cross-
sectional survey of high school students (n=1373) 
and tobacco vendors (n=436) in school-adjacent 
communities (n=26) in Mumbai, India. We used in-class 
self-administered questionnaires of high school students, 
face-to-face interviews with tobacco vendors and 
compliance checks of tobacco POS environments. Logistic 
regression models with adjustments for clustering 
were used to measure associations between student 
tobacco use, psychological risk factors and tobacco POS 
compliance.
Results Compliance with POS laws was low overall 
and was associated with lower risk of student current 
tobacco use (OR 0.48, 95% CI 0.26 to 0.91) and current 
smokeless tobacco use (OR 0.40, 95% CI 0.21 to 0.77), 
when controlling for student-level and community-level 
tobacco use risk factors. Compliance was not associated 
with student intention to use tobacco (OR 0.50; 95% CI 
0.21 to 1.18) and perceived ease of access to tobacco 
(OR 0.73; 95% CI 0.53 to 1.00).
Conclusions Improving vendor compliance with 
tobacco POS laws may reduce student tobacco use. 
Future studies should test strategies to improve 
compliance with tobacco POS laws, particularly in low-
income and middle-income country settings like urban 
India.

InTRoduCTIon
The global burden from tobacco use in low-income 
and middle-income countries is expected to rise.1 
Over 1 billion tobacco-related deaths are projected 
in the 21st century.2 India experiences an estimated 
900 000 smoking-related deaths annually, which are 
mostly attributable to bidi use,3 and an additional 
300 000 from smokeless tobacco use, the more 
common form of tobacco.4 Youth in India commonly 
start tobacco use with flavoured smokeless products 
such as paan, zarda, gutka or as a dentifrice such as 
mishri and tobacco toothpowder.5 In adults, 42% 
of men and 14% of women use tobacco regularly, 
and in adolescents 19% of males and 8% of females 
report current use.6 7

The 2003 Cigarettes and Other Tobacco Prod-
ucts Act (COTPA)8 was a legislative milestone for 
the Government of India. COTPA regulates the 
tobacco point-of-sale (POS) in meaningful ways. 

At the time of study, it banned the sale of tobacco 
within 100 yards of educational institutions and 
to persons below 18 years old, and requires the 
POS to display a sign that reads ‘it is illegal to sell 
tobacco to persons below 18 years of age’ in the 
local languages. COTPA restricts POS tobacco 
promotion as follows: (1) advertisements are only 
allowed at the POS; (2) limited to two or fewer 
tobacco advertisements; (3) the size of advertise-
ment boards can be no more than 60 cm by 90 cm; 
(4) the content of advertisements is limited to only 
the brand name and product image; and (5) at least 
25% of the surface area of tobacco advertisements 
must include a health warning. While some jurisdic-
tions outside of India have complete restrictions on 
POS tobacco promotion (eg, New Zealand), India 
has partial restrictions.

Research about the impact of tobacco POS 
restrictions on tobacco use is an important 
priority.9 10 Systematic reviews11–13 have found that 
POS marketing increased youth susceptibility to 
tobacco use and stimulated impulse purchases in 
users.14 A challenge is tobacco POS policy imple-
mentation,15 particularly compliance in settings 
where high compliance has been difficult to 
achieve.16–18 Tobacco control policy compliance in 
India has been consistently low for POS restrictions 
on advertisement size19 and bans on the sale and 
marketing of tobacco near schools.16 20 21 Reports 
from other countries22–31 have been wide ranging, 
with studies from Europe,27 30 the Americas22–26 31 
and New Zealand,28 showing high levels of POS 
compliance and studies from the Middle East32 
and South Asia16 17 19–21 33 34 showing moderate 
to low compliance levels. There was low compli-
ance with POS tobacco advertisement restrictions 
(Lebanon)32 and signage stating no sale to minors 
(Norway, India),16 30 and moderate to low compli-
ance with bans on the tobacco sale and marketing 
near schools (Mexico, India).21 25 When partial POS 
restrictions were in place in New Zealand, some 
non-compliance was about tobacco placement near 
children’s products.28

Studies suggest presence of an inverse relation-
ship between tobacco control policy compliance 
and tobacco use. In Japan, decreased smoking 
prevalence was attributed to high compliance with 
tobacco control laws.35 Higher compliance with 
bans on tobacco sale to minors was associated with 
lower youth smoking.36 37 Compliance checks and 
strong enforcement of underage tobacco sale laws 
are linked with reduced smoking.38 39 The effective-
ness of laws that ban smoking in public places, for 
example, requires adequate policy implementation, 
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enforcement and compliance at the community level.40 41 Tobacco 
POS regulations on have been introduced in many regions, but 
few studies measure the impact of compliance. One study of 
Ireland27 found that POS compliance was associated with reduc-
tion in recall of tobacco displays and perceived smoking preva-
lence. The study did not find an association between compliance 
and smoking prevalence. Complete restrictions on tobacco POS 
promotions could reduce youth tobacco use.30 42 43

In this study, we measured the association between tobacco 
use among Mumbai high school students and school-adjacent 
community level vendor compliance with COTPA tobacco POS 
policies. We also measured the association between vendor 
compliance and psychological risk factors for student tobacco 
use (intention to use tobacco and perceived ease of access to 
tobacco). We hypothesised that students in communities with 
higher vendor compliance with tobacco POS laws will have lower 
intention to use tobacco, perceived ease of access to tobacco and 
tobacco use. We expect these results because higher compliance 
with tobacco POS laws will reduce student access to tobacco 
products and exposure to tobacco promotion, which are known 
risk factors for student tobacco use and tobacco use intention.44

MeThods
design
We conducted a cross-sectional population-based survey of 
high school students in Mumbai, India. Adapting the methods 
outlined by the Global Youth Tobacco Survey (GYTS),21 we used 
a two-stage cluster sampling design. We sampled 26 public and 
private high schools using probabilities based on the number of 
students in each school. School administrators provided a list of 
8, 8 and 10 standard classes. One 8th, 9th or 10th standard class 
was randomly sampled from each school. All students in sampled 
classes were eligible to complete an in-class self-administered 
questionnaire in English or Marathi (n=1533). Passive parental 
consent was obtained and students provided written assent. 
The school-level and class-level response rates were 100% and 
99%, respectively. The study sample included participants with 
complete data on all study variables (n=1373). Sensitivity anal-
ysis showed no sociodemographic differences between the study 
and excluded sample.

We conducted a tobacco vendor survey in school-adjacent 
communities.16 Geographic information system (GIS) data were 
collected about the latitude and longitude of each sampled 
school’s perimeter, and all tobacco vendors and advertisements 
within a 500 m radius of school perimeters. This radius was 
used because it was a feasible walking distance for students and 
within resource constraints. Trained field investigators walked 
along all roads near each school and mapped all tobacco vendors 
and advertisements using ESRI’s ArcPad Version 8.0 and Trimble 
Juno GIS enabled handheld computers. All advertisements visible 
from streets or sidewalks were recorded including those at the 
POS. From the list of mapped tobacco vendors, a simple random 
sample of up to 20 per school-neighbourhood was recruited for 
interview and direct observations of the POS (n=436), which 
was defined as the areas where any goods were displayed and 
sale transactions were made. The vendor response rate was 99%. 
Elsewhere,21 we reported the number of vendors within 100 
yards of schools to assess compliance with another important 
provision of COTPA, but that is not a focus of the current study.

student-level factors
The questionnaire items about tobacco use, psychological risk 
factors and covariates were based on the GYTS India.6

Student tobacco use
We used binary measures: ever tobacco use, current tobacco 
smoking, current smokeless tobacco use and current tobacco use 
(any form). Ever tobacco use was defined as a positive response 
to: “Tobacco can be smoked as cigarette, bidi, cigar, chutta, 
dhumti, or it can be smoked in a hukka, chilum, pipe, etc. It 
can be chewed as gutka, pan masala, betel-quid, khaini, mawa, 
zarda, or applied as mishri, gul, bajjar, snuff, tobacco toothpaste, 
tobacco tooth powder etc. Have you ever tried or experimented 
with any such form of tobacco, even once or twice?” Current 
tobacco smoking was defined as a positive response to: “During 
the past 30 days, did you smoke tobacco in any form?” Current 
smokeless tobacco use was defined as a positive response to 
either of the following two questions: “During the past 30 days, 
did you chew tobacco in any form?” or “During the past 30 days, 
did you apply tobacco in any form?” Current tobacco use was 
defined as past 30-day use of smoking and/or smokeless forms 
of tobacco.

Psychological risk factors
We used binary measures of intention to use tobacco and 
perceived ease of access to tobacco products. Intention to use 
was measured by asking respondents if they will smoke a ciga-
rette, a bidi, or a waterpipe, or chew a tobacco product in the 
next: (1) 12 months; and (2) 5 years (1=definitely not, 2=prob-
ably not, 3=probably yes, 4=definitely yes). Responses of 2–4 
on either item were defined as an indicator for intention to 
use (1=yes, 0=no). Ease of access to tobacco products was 
measured by asking “Do you think it would be easy or hard for 
you to get cigarettes or other tobacco products if you wanted 
them?” (1=very easy, 2=sort of easy, 3=sort of hard, 4=very 
hard). Response of 1–2 were recoded as 1=easy, and responses 
3–4 were recoded as 0=hard.

Community-level compliance with Pos laws
The main exposure variable was community-level tobacco vendor 
compliance with POS laws. For each school-adjacent community, 
vendor compliance scores were averaged to compute community 
level scores, which were then grouped into quartiles. Tobacco 
vendor compliance was measured by direct POS observations. 
A field investigator noted whether a sign was displayed in the 
local language about the ban on tobacco sales to minors (1=yes, 
0=no); two or fewer advertisements were displayed (1=yes, 
0=no); for each tobacco advertisement, investigators noted if 
(1) it was within the size limit, (2) 25% of the surface displayed 
a health warning and (3) it included only brand name and/or 
product image. To be compliant with advertisement provisions, 
all advertisements at the POS needed to meet the requirements. 
A standardised POS compliance score (z-score) was computed 
from the sum of the compliance items (Cronbach’s alpha=0.83).

Covariates
These student-level covariates were included: age, gender, reli-
gion, monthly pocket money, parental tobacco use, friends’ 
tobacco use, positive attitudes towards tobacco and tobacco 
prevention education at schools. Age was recoded in three cate-
gories: 1=11–13 years, 2=14 years and 3=15–17 years. Gender 
was measured as 1=male and 2=female. Religion was measured 
as 1=Hindu, 2=Muslim, 3=Other (Christian, Buddhist, Jain, 
Sikh and Other). Monthly pocket money was measured by 
asking, “In a usual month (30 days) how much pocket money 
do you get (including money you earn, if any)” (1=no pocket 
money, 2=less than Rs. 10 (US$0.15) to 6=more than Rs. 100 
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Table 1 Student characteristics (n=1373)

student characteristics n %

Age (years)

   11–13 502 36.6

   14 506 36.9

   15–17 365 26.6

Gender

   Male 556 40.5

   Female 817 59.5

Religion

   Hindu 820 59.7

   Muslim 249 18.1

   Other 304 22.1

Monthly pocket money

   Yes 710 51.7

   No 663 48.3

Parental tobacco use

   None 962 70.1

   One parent uses tobacco 368 26.8

   Both parents use tobacco 43 3.13

Friends use tobacco

   Yes 424 30.9

   No 949 69.1

Ease of access to tobacco

   Hard 1020 74.3

   Easy 353 25.7

Tobacco harms education at school

   Yes 774 56.4

   No 388 28.3

   Not sure 211 15.4

Intention to use tobacco

   Yes 152 11.1

   No 1212 88.9

Ever use tobacco

   Yes 160 11.7

   No 1208 88.3

Current tobacco use (any form)

   Yes 101 7.4

   No 1272 92.6

Current tobacco smoking

   Yes 38 2.77

   No 1333 97.2

Current smokeless tobacco use

   Yes 84 6.15

   No 1282 93.9

(US$1.54)). We created a binary variable (1=yes, 0=no) to indi-
cate having any pocket money, that is, responses 2–6. Parental 
tobacco use was measured by asking, “Do your parents smoke, 
chew or apply tobacco?” (1=none, 2=both, 3=father only, 
4=mother only, 5=I don’t know). We recoded the responses into 
three categories: 1=neither (‘none’ and ‘I don’t know’), 2=either 
(‘father only’ or ‘mother only’) and 3=both. Friends’ tobacco 
use was measured with two questions: “Do any of your closest 
friends smoke?” and “… chew or apply tobacco?” (1=none of 
them to 4=all of them). We created binary variable (1=yes, 
0=no) that indicated having friends who use tobacco, that is, 
responses 2–4 to either question. Positive tobacco attitudes was 
measured with six items, for example: “boys (girls) who smoke 
or chew tobacco have more friends or less friends”, “smoking 
or chewing tobacco makes boys (girls) look more attractive or 
less attractive” (1=less, 2=no difference, 3=more), “chewing 
tobacco helps in some ways like relieving toothache, morning 
motion” (1=no help, 2=helps a little, 3=helps a lot) and so on. 
We created a single positive tobacco attitudes score by summing 
responses to the six items (Cronbach’s alpha=0.58). Tobacco 
prevention education at schools was measured using three ques-
tions, “During the last school year: (1) were you taught … about 
the dangers of smoking or chewing tobacco; (2) did you discuss 
… the reasons why people your age smoke or chew tobacco; 
(3) were you taught … about the (health) effects of smoking or 
chewing tobacco?” (1=yes, 2=no, and3=not sure). We recoded 
the responses to 1=yes and 0=no or not sure and created a sum 
(Cronbach’s alpha=0.59).

At the community level, we included the number of tobacco 
vendors and advertisements within 500 metres of schools, both 
of which were associated with student tobacco use in a previous 
study.21 In ArcGIS,45 the layer of data for 500-metre school buffer 
zones were spatially joined with geocoded tobacco vendors 
and advertisements data, yielding the number of vendors and 
advertisements in school communities (500 m buffer). We also 
included annual school fees categorised into tertiles as a school-
level proxy for socioeconomic status.21

Analysis
First, we calculated frequencies of study variables. Second, we 
calculated measures of central tendency and spread for commu-
nity-level influences. Third, due to a hierarchical data struc-
ture with students nested within communities (one school per 
community; community variables were characteristics of the area 
surrounding sampled schools), we used multilevel random-ef-
fects regression46 47 models with random intercepts for schools 
to estimate the association between community-level factors and 
student tobacco use as well as psychological risk factors, while 
controlling for the covariates. We did not assess current tobacco 
smoking because of the low prevalence rate (3%). Each commu-
nity-level measure was grouped into quartiles. The continuous 
forms of community variables were not correlated with tobacco 
use outcomes (data not shown). For all the multilevel random-ef-
fects regression models, likelihood ratio tests did not reject the 
null hypothesis that rho (ie, the proportion of the total variance 
contributed by the community-level variance component) was 
equal to zero (likelihood ratio tests: current tobacco smoking, 
p=1.000; current smokeless tobacco use, p=0.497; inten-
tion to use tobacco, p=0.088; and ease of access to tobacco, 
p=0.496). All models were reverted to ordinary regression with 
clustering.46 All statistical analyses were conducted using Stata 
Version 12.0 with an alpha level of 0.05. We used the command 
xtlogit for multilevel random-effects regression, and for ordinary 

regression we used the svy: logistic command with Taylor-lin-
earised variance estimation to account for any within-school and 
classroom correlations.48

ResulTs
Most students were 14 or older (63%), female (59%), Hindu 
(60%) or Muslim (18%), and received monthly pocket money 
(52%). About 30% reported parental tobacco use and 31% 
reported one or more friends as using tobacco. About 7% of 
students reported current (past 30-day) tobacco use (6% smoke-
less and 3% smoking), 11% reported intention to use tobacco 
and 11% reported easy access to tobacco products (table 1). 
Flavoured smokeless products were preferred, for example, 
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Table 2 Tobacco vendor compliance with point-of-sale (POS) laws 
(n=436)

n %

Presence of sign saying illegal to sell to minors 45 10.3

Two or fewer tobacco advertisements 366 83.9

Each tobacco advertisement was size compliant 120 67.8*

Each tobacco advertisement was content compliant 121 68.4*

Each tobacco advertisement was health warning compliant 14 7.8*

*Percentages based on the denominator of tobacco vendors that displayed at least 
one tobacco advertisement at the POS (n=177).

Table 3 Community tobacco environment (n=26)

n, Communities
%, 
Communities

n, 
students %, students

Community-level vendor compliance with POS laws (quartiles)

Low 6 23.1 329 24.0

Low-middle 7 26.9 353 25.7

Middle-low 6 23.1 326 23.7

High 7 26.9 365 26.6

Mean Median sd Range

Community-level 
vendor compliance 
with POS laws* 0.00 0.04 0.41 −1.00–0.58

Tobacco vendors 
within 500 m 58.96 49 43.91 2–199

Tobacco ads within 
500 m 15.38 13 13.1 1–64

*Standardised z-score.
POS, point of sale.

Table 4 Logistic regression of student tobacco use, community 
compliance with POS laws and covariates (n=1373)

Adjusted oR (95% CI)

Current tobacco use
Current smokeless 
tobacco use

Male 1.21 0.78 1.88 1.26 0.82 1.91

Age (referent=11–13 years)

  14 0.99 0.51 1.93 1.20 0.60 2.38

  15–17 1.39 0.80 2.43 1.48 0.85 2.59

Muslim 1.95** 1.17 3.26 1.83* 1.05 3.19

Has pocket money 1.81*** 1.23 2.66 2.13*** 1.47 3.10

Parent tobacco use (referent=none)

  One parent 2.18*** 1.39 3.40 1.86* 1.01 3.45

  Both parents 4.79*** 2.32 9.90 4.06** 1.37 12.04

Has friends who use tobacco 2.65*** 1.52 4.61 2.42** 1.41 4.17

Tobacco easy to access 2.31*** 1.41 3.77 2.31*** 1.41 3.77

Positive tobacco attitudes 
score

1.63** 1.13 2.36 1.52* 1.06 2.17

Tobacco prevention 
education at school

0.99 0.77 1.27 1.04 0.81 1.32

School fees (referent=low)

  Middle 0.60 0.35 1.03 0.45* 0.25 0.79

  High 0.58 0.20 1.67 0.67 0.20 2.20

Community-level vendor compliance (referent=low)

  Low-middle 0.57 0.27 1.20 0.58 0.28 1.18

  Middle-high 0.80 0.43 1.51 0.65 0.32 1.33

  High 0.48* 0.25 0.94 0.40** 0.21 0.77

Due to unstable estimates resulting from a low sample size of current tobacco 
smokers, the outcome of current tobacco smoking was not included. Models were 
further adjusted for number of tobacco vendors and number of tobacco ads.
*p<0.05, **p<0.01, ***p<0.001. 

gutka, zarda, pan masala with tobacco and other products 
(3.5%), followed by tobacco toothpowder (1.5%), mishri, a 
powdered roasted tobacco product (1.5%), cigarettes (0.9%), 
hookah or waterpipes (0.9%) and bidis (0.8%).

Compliance was very low for health warnings on advertise-
ments and signage about the ban on sales to minors, while it 
was moderate for advertisement size and content, and somewhat 
high for number of ads. Only 10% of tobacco vendors displayed 
signage about the ban on sales to minors. About 84% displayed 
two or fewer tobacco advertisements, but of those who displayed 
advertisements, 68% were compliant with the content limits, 
67% with the size limit, and only 8% were compliant with the 
requirement for a health warning (table 2). Only 4% of vendors 
were fully compliant. There was variability in community-level 
compliance and other community factors. On average, there 
were 59 tobacco vendors (range 2–199) and 16 tobacco adver-
tisements (range 1–64) within 500 m of schools (table 3).

Students at schools in communities within the highest quartile 
of POS compliance scores were at lower risk of current tobacco 
use (OR 0.48, 95% CI 0.25 to 0.94) and current smokeless 
tobacco use (OR 0.40, 95% CI 0.21 to 0.77) than students in 
the lowest quartile, when controlling for student and commu-
nity covariates. The data also show that student factors such as 
being Muslim, receiving pocket money, parental tobacco use, 
friends’ tobacco use, ease of access to tobacco and positive atti-
tudes towards tobacco were associated with tobacco use. Higher 
school fees was associated with current smokeless tobacco use 
(table 4). POS compliance was not associated with intention to 
use tobacco (OR 0.50; 95% CI 0.21 to 1.18) and perceived ease 
of access to tobacco (OR 0.73; 95% CI 0.53 to 1.00) (table 5). 

Student reports of tobacco prevention education at schools were 
not associated with any outcome.

dIsCussIon
Improving vendor compliance with tobacco POS laws is crit-
ical to tobacco control policy implementation.16 Our results 
were consistent with the hypotheses that higher compliance 
with tobacco POS laws would be associated with lower current 
tobacco (any form) and lower current smokeless tobacco use. 
We did not find significant associations between compliance and 
intention to use tobacco or perceived ease of access to tobacco.

Youth in India may prefer smokeless tobacco compared with 
smoking for several reasons. Smokeless products are often 
flavoured, widely available, cheap and sold in single serving 
packets. Smokeless tobacco use is also easy to hide. Our find-
ings suggest that students typically use tobacco as flavoured 
products, and as a dentifrice (eg, mishri, tobacco toothpowder). 
Many states in India, including Maharashtra where Mumbai is 
located, have since banned the sale of gutka, but compliance 
needs improvement.49 50 Banning tobacco flavourings may be a 
worthwhile strategy for curbing youth tobacco use in India.

There are several ways in which compliance with tobacco POS 
laws could lower student tobacco use risk. First, compliance with 
the 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 tobacco use risk.24 38 Second, 
compliance with advertisement restrictions lowers exposure to 
pro-tobacco messages.51 POS advertising bans, for example, 
were correlated with lower smoking in a previous study.52 These 
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Table 5 Logistic regression psychological risk factors, community 
compliance with point-of-sale laws and covariates (n=1373)

Adjusted oR (95% CI)

Intention to use ease of access

Male 1.74* 1.01 2.99 1.17 0.84 1.61

Age (referent=11–13 years)

  14 0.91 0.52 1.61 0.70* 0.52 0.93

  15–17 0.92 0.48 1.77 0.88 0.66 1.17

Muslim 0.99 0.52 1.89 1.06 0.56 2.02

Has pocket money 2.35*** 1.58 3.49 1.35* 1.02 1.78

Parent tobacco use (referent=none)

  One parent 1.50 0.88 2.55 1.21 0.79 1.85

  Both parents 1.64 0.69 3.90 0.27 0.07 1.02

Has friends who use tobacco 3.71*** 2.22 6.19 1.55* 1.09 2.20

Tobacco easy to access 2.0*** 1.37 2.92 – – –

Positive tobacco attitudes 
score

1.76** 1.22 2.54 1.61** 1.21 2.14

Tobacco prevention education 
at school

1.04 0.84 1.29 1.06 0.91 1.24

School fees (referent=low)

  Middle 1.85 0.75 4.53 0.78 0.49 1.23

  High 3.57 0.99 12.89 0.92 0.64 1.32

Community-level vendor compliance (referent=low)

  Low-middle 0.70 0.35 1.39 1.55 1.08 2.21

  Middle-high 0.51 0.22 1.19 0.98 0.66 1.45

  High 0.50 0.20 1.23 †0.73 0.52 1.02

Models were further adjusted for number of tobacco vendors and number of 
tobacco ads.
*p<0.05, **p<0.01, ***p<0.001, †p=0.063.

influences may be associated with tobacco use, intention to use 
and ease of access.

Few interventions have been designed to improve compli-
ance with tobacco POS laws.12 53 We have not found any such 
interventions in low-income and middle-income countries. The 
existing evidence base points to strategies that can be adapted 
for India such as vendor education about POS laws, establishing 
and maintaining compliance, as well as enforcement efforts 
focused on improving compliance.31 54 55 In order to overcome 
barriers, tobacco vendors may benefit from clear instruction and 
training.56 Penalty infringement notices, a graduated system of 
fines, retail outlet inspections, non-compliance counselling to 
correct infractions and undercover compliance checks by minors 
have been effective,31 57 as have community organising and norm 
change strategies.58 59 Changing COTPA's partial ban on POS 
displays to a complete ban could facilitate enforcement and 
compliance.42

In a study of stakeholders in India, recommendations included 
using aesthetically pleasing signs outlining tobacco laws to display 
at vendor locations.60 Educational and community awareness 
approaches were supported by vendors, who cited community 
and cultural norms as prominent factors in non-compliance.34 
Mass media, group education and small media interventions like 
flyers and posters to improve compliance have also been recom-
mended by vendors.21

A high proportion of tobacco vendors report current tobacco 
use,21 therefore educating them about the harms and deliv-
ering cessation services to users may be helpful in improving 
POS compliance. Tobacco-using vendors, compared with 
non-users, were more likely to report they would participate 
in educational interventions about tobacco POS compliance.21 

Tobacco vendors, as stakeholders, can support POS policies. In 
the USA56 and New Zealand,61 for example, tobacco retailers 
did not expect that a ban on tobacco promotional displays 
would create business risk, and many supported tobacco POS 
regulation.

Firmly established roles, responsibilities and accountability 
structures are needed to create norms that promote and rein-
force compliance and enforcement. A multinational study 
showed that high compliance with comprehensive smoke-free 
laws was associated with robust local enforcement activities.62 
Current enforcement of POS policies in India appears to lack 
coordination and is inconsistent.63 The Government of India 
Ministry of Health has the central enforcement authority, but 
improvements in communication and coordination between the 
federal Ministry and local agencies is needed, for example, iden-
tification of local enforcement agencies like health ministries, 
police departments and schools.63 Legally requiring compliance 
checks for existing and new tobacco POS laws could be helpful. 
Finally, public awareness of existing sale, marketing and smoke-
free laws is important.

There are a notable strengths and limitations to this study. 
First, a critical limitation is that we did not include a measure 
of compliance with the ban on tobacco sales to minors. Due 
to resource limitations, we could not make direct objective 
measurements of vendor compliance with this important provi-
sion. Despite this limitation, we measured vendor compliance 
with other important POS provisions through direct obser-
vation. Second, this study was based on a cross-sectional 
population-based samples in Mumbai, therefore limiting the 
generalisability and precluding causal inferences. Neverthe-
less, a wealth of information was gained about tobacco POS 
compliance and student tobacco use. Finally, our sample size 
of current tobacco users was relatively small (n=101 current 
tobacco users and n=84 current smokeless tobacco users). 
A larger sample would have given us more power to detect 
effects at lower levels of compliance, which showed associa-
tions with tobacco use in the hypothesised direction, but were 
not statistically significant.

ConClusIon
Compliance with tobacco control laws in India needs improve-
ment.19–21 33 Improving compliance with tobacco POS laws in 
school-adjacent communities may reduce student tobacco use. 
Strategies to improve compliance to tobacco POS laws are 
needed for low-income and middle-income countries where 
compliance is not the norm and resources for enforcement are 
scarce. Finally, implementing a complete ban on POS tobacco 
displays and promotion might narrow the scope for misinterpre-
tation of laws, improve compliance and reduce youth tobacco 
use.

Correction notice This article has been corrected since it published Online First. 
The % values have been added to Table 1 for the ’Tobasso harms education at 
school’ rows.
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What this paper adds

 ► Compliance is an important aspect of tobacco control policy 
implementation, yet there is limited research about how 
compliance with point-of-sale laws is associated with youth 
tobacco use, particularly in low-income and middle-income 
countries.

 ► This study showed that higher community-level compliance 
with point-of-sale tobacco control policies was associated 
with lower risk of student tobacco use in Mumbai, India.

 ► We discuss implications for promoting compliance in order 
to improve implementation of tobacco control policies at the 
community level.
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