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ABSTRACT

Background: Passive and active exposure to tobacco smoke is associated with tuberculosis
infection and tuberculosis disease. Addressing tobacco use is a critical strategy to address
tuberculosis (TB). Studies conducted globally demonstrate that the physical presence and
density of tobacco vendors can increase tobacco use in both youth and adults. Little is
known about the number and density of tobacco vendors in India, where there are
approximately 267 million tobacco users. In India, a national tobacco control law (COTPA,
2003) prohibits the sale of tobacco within 100-yards of an educational institution. Little is
known about the number of tobacco vendors operating within 100-yards of schools. This
study assesses the number and density of tobacco vendors in the cities of Ranchi (Jhark-
hand) and Siliguri (West Bengal), and the number of retailers selling tobacco near schools.
Both of these jurisdictions have passed local tobacco vendor licensing laws.

Methods: Data collectors conducted a census of tobacco vendors within select wards in each
city. Each tobacco vendor was classified as either an independent store, permanent kiosk,
temporary kiosk, or street vendor. The location of each tobacco vendor was recorded. Data
collectors also noted the location of any school/educational institution. Spatial analysis
was conducted using GIS software (QGIS 10.5). 100-yard buffers were mapped around
school premises. Tobacco vendor density was calculated by area, by road distance, and by
population. Tobacco vendors within 100-yards of school properties were counted.

Results: The study identified 559 tobacco vendors in Ranchi, across three wards, and 367
tobacco vendors in Siliguri, across five wards. When considering the three wards in Ranchi,
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tobacco vendor density was 68 vendors/km? 06 vendors/km road, and 08 vendors/1000
population. In Siliguri, the tobacco vendor density was 99 vendors/km?, 05 vendors/km
road, and 07 vendors/1000 population. The study found that 19% (n = 105) of vendors
observed in Ranchi and 23% (n = 84) of vendors in Siliguri were located within 100-yards of
one or more schools. The most common vendor-type in Ranchi was an independent store
(58%) and in Siliguri was a permanent kiosk (52%).

Conclusion: Tobacco vendor density was remarkably high in each of the surveyed wards.
The study identified tobacco vendors operating within 100-yards of schools. Fully imple-
menting COTPA, 2003 could reduce vendor density in Ranchi and Siliguri. Each city's to-
bacco vendor licensing laws could further reduce tobacco vendor density. Other strategies
should be considered to further reduce density, including setting limits on tobacco vendor
type, area or population. The data from this study can be used to inform future tobacco

control strategies for these cities and others in the region.
© 2021 Tuberculosis Association of India. Published by Elsevier B.V. All rights reserved.

1. Background

Tobacco use is the leading preventable cause of death and dis-
ease in the world today.! According to the recent Global Adult
Tobacco Survey (GATS), there are approximately 267 million to-
bacco users in India, representing 29% of the adult population.’
Tobacco use is estimated to cause more than 1.3 million deaths
in India every year; of these, one million are attributed to tobacco
smoking and the rest to smokeless tobacco use.>* Tobacco
smoking is a known risk factor for many respiratory infections®
and increases the severity of respiratory diseases. It has been
determined that smoking tobacco, or exposure to secondhand
tobacco smoke is associated with tuberculosis infection and
tuberculosis disease. Further, active smoking is associated with
recurrent tuberculosis and tuberculosis mortality.®”

Studies conducted globally demonstrate that the physical
presence and density of tobacco vendors can increase tobacco
use in both youth and adults.®** Evidence from multiple ju-
risdictions also suggests that the density of tobacco vendors in
close proximity to educational institutions is directly corre-
lated with increased tobacco use initiation, and the notion
that tobacco use is common and acceptable.’***

In India, the Cigarettes and Other Tobacco Products Act
(COTPA, 2003) mandates a range of strategies to reduce tobacco
use. For example, COTPA prohibits the sale of tobacco products
within 100-yards of any educational institution.’® Despite this
provision, there is evidence that tobacco vendors continue to sell
near educational institutions. A 2010 study in Mumbai identified
the location of 1741 tobacco vendors, and determined that 13%
(n = 221) were operating within 100-meters of a school prop-
erty.”” The study also noted that higher tobacco vendor density
near schools was associated with current tobacco use and cur-
rent smokeless tobacco use."”

There are no accurate estimates on the number of tobacco
vendors in India; however, their presence is ubiquitous, with
large numbers of tobacco vendors operating in various retail
settings including permanent structures (such as brick and
mortar shops), as well as temporary structures (such as kiosks,
mobile vendors). An overview of the retail environment in
Indiain 2011 estimated that 97% of retailers were “unorganized

retailers” such as corner or family stores.” Tobaccois sold in a
variety of settings leading to universal easy-access to these
products. Consequently, tobacco is readily available at retail
outlets where it is sold alongside everyday products such as
milk, bread, etc. and in settings freely accessible to children.’

There are multiple ways by which vendor density can be
assessed, including number of tobacco vendors by area (i.e.,
number of vendors per sq. km),?° number of tobacco vendors
by road distance (i.e., number of vendors per km of road). *-*
and number of tobacco vendors by population.?® The location
of tobacco vendors can also be measured, for example prox-
imity to schools, residences, or to other tobacco retailers.?*
Very little is known about tobacco vendor density in India
and there are no published studies detailing tobacco vendor
density. Where there are tobacco vendor studies, these
pertain to vendor counts near schools’” and assessment of
other issues such as tobacco advertising.”® For instance, a
Mumbai school adjacent neighbourhoods study, 2010 reported
an average of eight tobacco vendors present within 100m and
60 tobacco vendors within 500m periphery of schools.”’

In India, there is a growing interest in adopting and imple-
menting tobacco vendor licencing systems at the municipal
level. In its simplest form, vendor licensing systems establish a
list of tobacco retailers. Licensing systems can further support
tobacco control strategies. For example, the number of avail-
able tobacco licenses for a city could be limited by using quotas
based on vendor density. Other strategies include restricting
available licenses to specific types of retailer; disallowing re-
tailers based on location, such as near schools; and/or limiting
proximity of retailers to each other.’®?®

The cities of Ranchi, Jharkhand, and Siliguri, West Bengal,
were selected for the study as they are at the forefront of ju-
risdictions in India to adopt a Tobacco Vendor Licensing
Order, aligned with a national advisory issued by the India
Health Ministry in September 2017. The advisory recommends
the licensing of tobacco vendors through municipal author-
ities. Further, it stipulates that licensing can be available on
the condition that shops permitted to sell tobacco products
cannot sell non-tobacco products such as toffees, candies,
chips, biscuits, soft drinks, among others, which are meant for
the non-users — particularly children.
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At the time of the study, Ranchi had adopted and issued a
public notice of their Tobacco Vendor Licensing Order”” and
Siliguri had adopted their Tobacco Vendor Licensing Order
but, not issued a public notice. Neither city had implemented
the policy, nor did they have comprehensive lists or records of
tobacco vendors. In Ranchi's state of Jharkhand, about one-
third (38.9%) of the adult population aged 15 and older use
tobacco in some form, while in Siliguri's state of West Bengal
33.5% of adults use tobacco products, both smoked and
smokeless. In 2019, the registered population of Ranchi was
1,073,427 and of Siliguri was 513,264.7%2°

This study conducted a censes of tobacco retailers in
select wards. The study also identified any tobacco vendors
operating within 100-yards of the perimeter of a school
property. Mapping the tobacco vendors' location and then
calculating its’ density provides helpful information to
policymakers that can guide policy responses to reduce
overall exposure and access to tobacco across the whole of
India.

2. Methods

The study lead was the Institute for Global Tobacco Control
(IGTC) at the Johns Hopkins School of Public Health (JHSPH),
working in collaboration with the International Union Against
Tuberculosis and Lung Disease (The Union). Data collection
was conducted by the Postgraduate Institute of Medical Edu-
cation and Research (PGIMER) Chandigarh.

The study used a cross-sectional observational design.

2.1. Sample

This study conducted a census of all tobacco vendors in select
wards in each city. To determine the wards for data collection,
PGIMER Chandigarh and The Union compiled details for each
of the 53 wards in Ranchi and 47 wards in Siliguri. Each ward
was described based on its demographics, and physical assets
such as marketplaces/retail areas, educational institutions,
public places such as parks, places of worship, and public
transportation. To be selected, wards needed to have a retail
area and at least one school. Wards were selected that were
geographically dispersed from each other, had a range of de-
mographic features, and had diverse public places. The study
identified three wards in Ranchi (no.02, 29, 51) and five wards
in Siliguri (no.02, 05, 08, 17, 32).

2.2.  Training

All data collectors and field co-ordinators attended a three-day
training session in December 2019 in Siliguri, West Bengal.
Training was provided by staff/faculty from IGTC, staff from
The Union, and faculty from PGIMER Chandigarh. Training
included practice field work in wards not included in the study
sample.

2.3. Data collection procedure

Data collectors were assigned to wards. Data collectors,
workingin pairs, used a pre-determined walking route to conduct

a census of the tobacco vendors. The assigned routes ensured the
data collectors traversed all streets within their assigned wards.

The data collectors identified a tobacco vendor either by
observing a tobacco pack and/or advertisements on display,
by seeing tobacco products being purchased by consumers, or
by asking the vendor directly when neither was observed.
Educational institutions were also identified in each ward
within both cities.

Two mobile applications were used to support data
collection. Google Maps was used to affirm data collectors’ lo-
cations and ensure they were within the boundaries of the
ward. MapMyWalk was used to help trace the path and ensure
that each street was only covered once. Data collectors also
used paper maps to support their daily data collection efforts.

2.4. Observations

Once a tobacco vendor was identified, data collectors recor-
ded, using a mobile data collection application (EpiCollect),
the vendor name, location, and the type of vendor (see Table
1). Note, the definitions for each of these classifications were
developed with the help of local experts.

Similarly, for educational institutions, data collectors
recorded the institution's name and geo-coordinates. Photo-
graphs of the exteriors of the tobacco vendor and educational
institutions were captured using EpiCollect as well.

2.5. Data quality

At the end of each data collection day, identified tobacco
vendor geo-coordinates were reviewed for each observation to
ensure they were in the correct ward.

2.6. Vendor density calculations

Ward area sizes and lengths of road were determined using
GIS software (QGIS 10.5).

Tobacco vendor density by ward area (number of vendors/
km?) was calculated by dividing the number of vendors by the
area of each selected ward.

Table 1 — Classification of vendor-type.

Vendor-type Definition
Independent Establishment that sells a limited
store/supermarket variety of goods, including

cigarettes, cleaning supplies, and
food staples, including grocery/
supermarkets

A small, permanent, enclosed
structure, often freestanding, open
on one side or with a window, used
as a booth to sell cigarettes, bidis,
paan products.

A small, temporary, enclosed
structure, often freestanding, open
on one side or with a window, used
as a booth to sell cigarettes, bidis,
paan products

Includes stands, tables, and
pushcarts

Kiosk, permanent

Kiosk, temporary

Street vendor

Please cite this article as: Pouranik NS et al., Tobacco retailer density and tobacco retailers near schools in two cities of East India,
Ranchi and Siliguri, Indian Journal of Tuberculosis, https://doi.org/10.1016/j.ijtb.2021.07.003



https://doi.org/10.1016/j.ijtb.2021.07.003

4 INDIAN JOURNAL OF TUBERCULOSIS XXX (XXXX) XXX

Tobacco vendor density by road distance (number of ven-
dors/km) was calculated by dividing the number of vendors by
the distance covered by road within each selected ward.

Tobacco vendor density by population (number of vendors/
1000 population) was calculated by dividing the number of
vendors by the total number of registered population®®*° (at
the time of data collection) within each selected ward.

Presence of tobacco vendors within 100-yards of educa-
tional institutions: GIS tools were used to generate 100-yard
boundary around educational institutions properties. Prop-
erty boundaries were identified using Google Maps. In each
ward, the number of tobacco vendors within 100-yards of each
educational institution was counted; an average number of

vendors per educational institution is reported, as well as the
range of tobacco vendors and the type of tobacco vendors.

3. Results

A total of N = 926 tobacco vendors were observed, including
n = 559 in Ranchi (see Fig. 1), and n = 367 in Siliguri (see Fig. 2).
In Ranchi, the highest number of tobacco vendors was
observed in ward no.29 (n = 327) and the most common
vendor type was an independent store (58%), followed by
permanent and temporary kiosk. In Siliguri, the highest
number of vendors was observed in ward no.02 (n = 113) and

‘Tobacco Vendors in Select Wards in Ranchi, India
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Fig. 1 — Location of tobacco vendors and educational institutions (schools) in three wards in Ranchi.
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Fig. 2 — Location of tobacco vendors and educational institutions (schools) in five wards in Siliguri.

the most common vendor type was a permanent kiosk (52%),
followed by temporary kiosk and street vendor (Table 2).

3.1.  Tobacco vendor density by area

The average tobacco vendor density across three wards in
Ranchi was 68 tobacco vendors/km? (range: 34—195). In Sili-
guri, across the five wards, the tobacco vendor density was
determined to be 99 tobacco vendors/km? (range: 43—237) (see
Table 3). Of the three wards in Ranchi, the highest tobacco
vendor density by area was observed in ward no.29 with 195
tobacco vendors/km?; ward nos.02 and 51 had similar tobacco
vendor density, with 37 tobacco vendors/km? and 34 tobacco
vendors/km? respectively (see Table 3). In Siliguri, the highest
tobacco vendor density was observed in ward no.08 with 237
tobacco vendors/km?, while ward no.17 had the second
highest tobacco vendor density with 142 tobacco vendors/

km?. Tobacco vendor density in ward nos.02 and 05 were
found to be similar with 120 tobacco vendors/km?; ward no.13
reported the lowest vendor density amongst all five wards in
Siliguri with 43 tobacco vendors/km?.

3.2.  Tobacco vendor density by road distance and
population

Per km of road, this study found an average of 06 tobacco
vendors/km in Ranchi and 05 tobacco vendors/km in Siliguri
(see Table 3). In Ranchi, there are 08 tobacco vendors/1000
population (range: 4—13), and 07 tobacco vendors/1000 popu-
lation (range: 04—46) in Siliguri.

When comparing the vendor density by road distance and
by population measure within the three wards in Ranchi, the
highest tobacco vendor density was found to be in ward no.29,
with 11 tobacco vendors/km and 06 tobacco vendors/1000

Please cite this article as: Pouranik NS et al., Tobacco retailer density and tobacco retailers near schools in two cities of East India,
Ranchi and Siliguri, Indian Journal of Tuberculosis, https://doi.org/10.1016/j.ijtb.2021.07.003
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Table 2 — Number of tobacco vendors in each ward, by vendor-type.

Ward Independent Permanent Kiosk % (n) Temporary Kiosk % (n) Street vendor % (n) Total
store/Supermarket % (n)
Ranchi
02 44% (62) 16% (23) 19% (27) 20% (28) 140
29 78% (255) 10% (31) 8% (25) 5% (16) 327
51 9% (08) 73% (67) 12% (11) 7% (06) 92
Total 58% (325) 22% (121) 11% (63) 9% (50) 559
Siliguri
02 12% (14) 48% (54) 24% (27) 16% (18) 113
05 1% (01) 61% (44) 22% (16) 15% (11) 72
08 0% (0) 64% (39) 26% (16) 10% (06) 61
17 0% (0) 25% (14) 20% (11) 55% (31) 56
32 22% (14) 63% (41) 6% (4) 9% (06) 65
Total 8% (29) 52% (192) 20% (74) 20% (72) 367

population respectively (Table 3). Likewise, in Siliguri, tobacco
vendor density by road distance and by population measure
within the five surveyed wards was also found to be highestin
ward no. 08, with 09 tobacco vendors/km and 46 tobacco
vendors/1000 population (see Table 3).

We note that some of the more developed wards were
relatively smaller in area but had the highest tobacco vendor
densities. For example, ward no. 08 in Siliguri has an area of
0.26 km?, with a total population of 5097 people; this ward had
a vendor density of 237 tobacco vendors/km? and 46 tobacco
vendors/1000 population. Similarly, ward no. 17 in Siliguri has
an area of 0.39 km? and a total population of 5029 people, and
142 tobacco vendors/km?, 28 tobacco vendors/1000 population
(see Table 3).

3.3. Tobacco vendors around educational institutions

In total, there were 36 schools observed in the three wards in
Ranchi and 34 schools in the five wards in Siliguri. In Ranchi,
n = 105 tobacco vendors were identified operating within 100-
yards of a school property. In Siliguri, n = 84 tobacco vendors
were identified operating within 100-yards of a school property.

In Ranchi, ward no.29 had the highest number of tobacco
vendors near schools with an average of 09 tobacco vendors

per school (range: 0—28). Within the five survey wards in Sil-
iguri, ward no. 02 had the highest number of tobacco vendors
with an average of 06 tobacco vendors per school (range: 0—28)
(Table 4).

The study reviewed what type of tobacco vendor was
operating withing 100-yards of a school. In Ranchi, the most
common tobacco vendor differed by ward, with wards 02 and
29 havingindependent shops as the most common type, while
ward 51 had more permanent kiosks (see Table 5). In Siliguri,
in 04 of the 05 wards, permanent kiosks were the most com-
mon tobacco vendor type.

4, Discussion

The results presented in our study indicate that irrespective
of methods to calculate the density of tobacco vendors, it is
extremely high within both cities. Tobacco vendor density
has been studied in other jurisdictions. New York City has
approximately 10 tobacco vendors/km?, *° meaning that to-
bacco vendor density across the three wards in Ranchi is
nearly seven times higher and nearly 10 times higher across
the five wards in Siliguri. When considering tobacco vendor

density by population, Denpasar City in Indonesia has about

Table 3 — Tobacco vendor density measures in Ranchi and Siliguri, by ward.

Ward Total Number Area Density by area Road Density by road Ward-level Density by
of Tobacco  (km?) (tobacco distance (km) distance population (n) population
Vendors (n) vendors/km?) (tobacco vendors/km) (tobacco vendors/1000

population)

Ranchi

02 140 3.79 37 24.77 06 32,200 04

29 327 1.68 195 29.69 11 31,687 06

51 92 2.68 34 41.48 02 7146 05

Overall 559 8.15 68 24.77 06 71,033 08

Siliguri

02 113 0.94 120 22.20 05 14,327 08

05 72 0.60 120 11.72 06 16,369 07

08 61 0.26 237 6.57 09 5097 46

17 56 0.39 142 8.71 06 5029 28

32 65 1.50 43 21.72 03 11,334 04

Overall 367 3.69 29 22.20 05 52,156 07

Please cite this article as: Pouranik NS et al., Tobacco retailer density and tobacco retailers near schools in two cities of East India,
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Table 4 — Number and percentage of tobacco vendors near schools by ward.

Ward Number of Number of Number of Tobacco
schools in each ward Tobacco vendors vendors within 100-yards
within 100-yards of of each school Mean (range)
schools (% of all observed tobacco vendors)
Ranchi
02 18 25 (18%) 02 (0—07)
29 07 54 (17%) 09 (01-28)
51 12 26 (28%) 03 (0—07)
Overall 36 105 (19%) 04 (0—28)
Siliguri
02 08 34 (30%) 06 (01—15)
05 05 28 (39%) 06 (05—08)
08 03 16 (26%) 05 (01—09)
17 11 05 (9%) 01 (0—04)
32 07 01 (2%) 0 (0-01)
Overall 34 84 (23%) 03 (0—-15)

4.6 tobacco vendors per 1000 population®' and Scotland
about 1.6 tobacco vendors per 1000 population.®” Ranchi and
Siliguri have tobacco vendor densities (by population), almost
double that of Denpasar and eight times higher than
Scotland.

Similarly, when considering the tobacco vendor density
measure by road distance, our study reported an average of
06 tobacco vendors/km within the three wards in Ranchi and
05 tobacco vendors/km in the five wards of Siliguri. The
vendor density measure by road distance was markedly high
compared to a neighbourhood-based study of tobacco re-
tailers in the United States, which reported 0.1 tobacco re-
tailers per km of roadway.*® The present study's findings
suggest that tobacco retailers are ubiquitously located in the
cities of Ranchi and Silguri, and that these two cities have
tobacco vendor densities substantially higher than other ju-
risdictions with published results.

This study adds to the evidence that tobacco vendors are
operating within 100-yards of schools, despite the provisions
in COTPA (2003). About one-fifth of the tobacco vendors
identified in our study across the studied wards were located
within 100-yards of one or more educational institution (more
than was found in the 2010 Mumbai study). If all tobacco
vendors operating within 100-yards of educational

institutions stopped selling tobacco, tobacco vendor density
would be reduced.

In other jurisdictions, tobacco vendor licensing strategies
have been used to reduce tobacco vendor density by capping the
number of vendors in a neighbourhood.”®** Presently, both
Ranchi and Silliguri have enacted and started to implement
Tobacco Vendor Licensing (TVL), aligned with the national
advisory 2017. Licenses can be issued to tobacco vendors by the
municipal authorities on the condition that shops provide evi-
dence of a permanent address, and that those permitted to sell
tobacco products cannot sell confectionary items such as tof-
fees, candies, chips, biscuits, soft drinks, among others, which
are meant for the non-users — particularly children. In addition
to fully implementing and enforcing their respective tobacco
vendor licensing law, both Ranchi and Siliguri city governments
could consider further restrictions including limiting the num-
ber of licenses available by area or by population.

Comprehensive tobacco vendor density reduction policies
are an excellent potential tool to reduce the public health
burden of tobacco use in communities. Embracing tobacco
vendor reduction strategies, such as Tobacco Vendor
Licensing policy, is also a promising step towards enhancing
tobacco control efforts, thereby reducing tuberculosis infec-
tion in India.

Table 5 — Type of Tobacco Vendor within 100-yards of school by ward, by vendor-type.

Ward Independent Kiosk, Kiosk, Street All Vendor
shop/Supermarket % permanent % temporary % vendor % types %
Ranchi
02 60% 20% 8% 12% 18%
29 81% 11% 3% 3% 17%
51 11% 73% 15% 0% 28%
Total 59% 28% 7% 4% 19%
Siliguri
02 8% 55% 14% 20% 30%
05 3% 71% 14% 10% 39%
08 0% 75% 25% 0% 26%
17 0% 40% 20% 40% 9%
32 0% 100% 0% 0% 2%
Total 4% 64% 16% 14% 23%
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