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Abstract

Background: Quitting tobacco smoking has numerous benefits. However, it takes varying quit
attempts to quit smoking completely and awareness about the intention to quit could assist policy
makers to establish tailor-made strategies to offer support. Objective: In the current study, we
analyzed the determinants of cessation among 9499 current smokers of India recorded during the
second Global Adult Tobacco Survey (GATS, 2016-2017). Methods: Bivariate analysis,
multivariate analysis (binary logistic regression was performed for past quit attempts and
intention to quit smoking in future; multinomial logistic regression to understand predictors of
various stages of change determining cessation behavior of current smokers) was undertaken.
Results: Majority of the smokers were men (91.0%), in 25-44 years age group, (42.3%), daily
wagers (37.4%), and resided in rural area (70%) with bidi being the most commonly smoked
product (72%). Nearly 72% tried to quit without any assistance with 36.6% (pre contemplation),
27% (contemplation), 28% (preparation (or action)) and 8.1% in (relapse) stage. Men [(1.049);
CI 1.047-1.051], primary [1.192; CI 1.190-1.193] as well as higher education, being married
[1.231; CI 1.229-1.234] and urban residence [1.167; CI 1.1.65-1.168] were found to be
associated with higher prevalence of previous quit attempts. The regression modeling found out
that intent to quit reduced with increasing age and was similarly prevalent with any level of
education. Conclusion: Understanding stages of behavior change could assist the stakeholders to
develop interventions that cater to individual stages and support designing of appropriate
cessation programs at individual and population levels along with development of intensive
cessation protocols in clinical settings.

Keywords: Global Adult Tobacco Survey, Smoking, Quit attempts, Intention to quit, Stage of
Change, India

Strengths and limitations of this study

e This secondary data analysis of Global Adult Tobacco Survey, India provides an
understanding about the stage of behavior change among current smokers, highlighting that
36.6% current smokers were in pre-contemplation stage, a similar proportion (27-28%) in
contemplation and preparation (or action) stage.

e It addresses the key determinants of quit attempts and intention to quit in the future that
would support design of appropriate tobacco cessation programs in as India at individual as
well as population levels.

e Based on the analysis of a nationwide representative data the article provides certain
recommendations for policy & practice such as aggressive campaigns for rural population,
strengthened checks to manage promotions and surrogate advertisements of tobacco products
and introduction of integrated capacity building programmes for increasing cessation services
at various points of patient contact.

e The study design being a cross sectional one, it limits us from establishing temporal
relationship and the responses collected during the survey are susceptible to recall bias.
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Background

Smoking cessation has the ability to maximize the efforts of tobacco control. The evidence of
health benefits and economic benefits of cessation at any age is well demonstrated at individual
level as well as at population level.[!l2] Cessation of tobacco smoking at the earliest is crucial but
discontinuing tobacco use at any age adds substantial life extensions.[*] The British Doctor study
estimated that major greatest gains in terms of cessation happens at around 30-40 yrs of age
whereas individuals who continue to smoke lifelong end to lose an average of 10 yrs of life.[]

Since tobacco dependence is a chronic disease, therefore, cessation is a continuous process and
requires the smoker to make multiple quit attempts to finally quit.’] A study done among a
longitudinal cohort of smokers reported that it may take 30 or more quit attempts before quitting
permanently.[®] Apart from this various agencies suggest varied number of quit attempts ranging
from 8-10 (The American Cancer Society)l’], 12—14 (Australian Cancer Council)®l, 8-11 (The
Centers for Disease Control and Prevention)!®! before quitting forever.

Furthermore, quitting tobacco smoking is a complex process and the trans-theoretical behavioral
change model (TTM) describes the process of change that smokers experience in order to be able
to stop smoking. As per the TTM, the smoker evolves through pre-contemplation, contemplation,
preparation, action and maintenance stages in the smoking cessation.l'”) A key element in
achieving these stages of behavioral change is the intention of the smoker to quit smoking.!'!]
This element before cessation has been stated as a determinant as to whether the smoker would
then engage in cessation program, attempt to quit smoking and succeed in quitting.

However, it is not easy for smokers at the preparatory stage of behavioral change to demonstrate
behavioral change despite having a higher degree of intent than for smokers at the contemplative
stage.['213] Thus it is crucial to analyze the factors influencing the intention to quit smoking in
order to evaluate the diverse underlying contextual factors determinants that influence a smoker's
intention to quit smoking.

The round two of the Global Adult Tobacco Survey in India 2017 recorded that almost two in
five (38.5%) adult smokers had attempted to quit smoking tobacco (38.8% male; 35.5% female)
in the last 12 months prior to the survey. However, the proportion of smokers who made a quit
attempt has not been encouraging between GATS - 1(2010) and GATS -2(2017) as the figures
have remained almost the same (38.4% vs 38.5%). Nearly half of the cigarette smokers (47.4%)
and bidi smokers (48.7%) who made a quit attempt in the past 12 months, were able to maintain
a quit status for less than a month.l'*! In contrast, majority (55.4%) of the current smokers
(55.4%) are interested or planning to quit smoking and the proportion between GATS-1(2010)
and GATS-2 (2017) has increased (46.6% vs 55.4%).1'4]
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Understanding the socio demographic variables and other factors in facilitating or restraining
quit behavior of tobacco user is essential for focused tobacco control interventions and optimal
utilization of health care resources. Socio demographic variables have been an important
determinant of quit attempt among tobacco smokers. A study conducted among Italian adults
reported an association of successful quit attempts with higher education level and young age.[!%]
A secondary data analysis of GATS-1, India (2010), demonstrated significant association of quit
attempt with socio-demographic characteristics and placed an evidence for re examining effects
of socio-demographic factors on cessation.[1¢]

Being aware of the intention of the tobacco smoker to quit and the related factors can assist
policy makers and interventionists to establish tailor-made strategies and change-based cessation
services. Furthermore, awareness of these factors may also encourage stakeholders in other
national programs & initiatives to establish a need-based and staged transition for specific
smoking cessation services in order to promote tobacco cessation.

In the current study, we primarily aim to analyze the determinants of cessation among current
tobacco smokers of India recorded during the second GATS survey with respect to past cessation
attempts and intent to quit smoking in the near future.

Methods

Study Settings

The national wide representative survey of GATS (round 2) was carried out in the Indian sub
continent during years 2016-2017(!7] covering a population of 1029 million!!3! (Census 2011).
India is a signatory to World Health Organization’s — Framework Convention on Tobacco
Control and has been implementing Article 14 of WHO FCTC concerning tobacco dependence
and cessation.['] Further, the Government of India launched National Tobacco Control
Programme in 2007-2008 with one of the key objective of helping people quit tobacco use in
conformance to Article 14 of WHO-FCTCI20],

Study design
This study is secondary data analysis of Global Adult Tobacco Survey, India, 2016-2017. The
study design of the survey was cross sectional.

Data sources

This secondary data analysis included data generated from the GATS-II (2016—-17) survey.['4]
The Global Adult Tobacco Survey is conducted under the Global Tobacco Surveillance System
(GTSS).This nationwide representative household survey is a standard instrument for monitoring
tobacco use as well as tracking changes in key measures of tobacco control among adults aged
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15 or above. The second round was carried out in 2016-2017 using a standardized methodology.
Survey was a project of the Ministry of Health & Family Welfare (MoH&FW), Government of
India and it designated Tata Institute of Social Sciences (TISS), Mumbai as the nodal
implementing agency for the survey. The data collection fieldwork was conducted was carried
out in all 30 states including Union Territories (Chandigarh and Puducherry) between August
2016 and February 2017 with a sample of 84,047 households (30,821 from urban areas and
53,226 from rural areas) The survey used probability proportional to size (PPS) sampling
technique, with adoption of three stage sampling design for rural areas (Villages-Households-
Respondent) and a four stage was for urban areas (Wards- Census Enumeration Block-
Households- Respondent)!"],

Ethics statement
This manuscript is a secondary data analysis of a nationwide representative Global Adult
Tobacco Survey, 2017, India.

Data sharing statement

The data sheets of Global Adult Tobacco Survey, 2017, India are available at Global Tobacco
Surveillance System Data (GTSSD), Centres For Disease Control and Prevention (CDC) in
public domain.[?!]

Operational definitions used:

- A quit attempt in the survey was defined as current tobacco smokers who tried to quit during
the past 12 months and former tobacco smokers and smokeless tobacco users who have been
abstinent for < 12 months.

- Intention in quitting smoking in future was defined as current tobacco smokers who are
planning or thinking about quitting smoking within the next month, 12 months, or
someday.[!'4]

Utilization of existing information to classify current tobacco smokers in various stages of
change:

Based on the tobacco smoking cessation behavior, the current tobacco smokers were classified
into following stages of change:

Pre-contemplation: the current tobacco smokers who did not attempted to quit tobacco smoking
neither in past nor do they intend to quit in future.

Contemplation: The current tobacco smokers who did not attempt to quit tobacco smoking in
past but intend to quit it in future.

5

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 26

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

Page 7 of 26

oNOYTULT D WN =

195
196
197
198
199
200
201

202
203
204
205
206
207
208
209
210
211
212

213

214
215
216
217
218
219
220
221
222
223
224
225

226
227

228
229
230
231

BMJ Open

Preparation (or action!): The current tobacco smokers who attempted to quit tobacco smoking
in past and also intend to quit in future (apparently because their past quit attempt could not yield
success, that’s why they were still using tobacco).

Relapse: The current tobacco smokers who made unsuccessful quit attempt in past, and do not
intend to quit in future.

Study variables

Outcome variables included past quit attempts and intention to quit tobacco smoking in future.
The explanatory variables included socio-demographic characteristics, smoking history and
pattern, exposure to media advertisements for and against tobacco smoking as well as knowledge
about health effects of tobacco smoking. The analyses performed were frequency distribution, bi-
variate analysis (chi-square), multivariate analysis (binary logistic regression for outcome
variables mentioned above; and; multinomial logistic regression to understand predictors of
various stages of change determining cessation behavior of current tobacco smokers; measure of
association: Prevalence ratio). Further, the graphs represent frequency distribution of multiple
response variables in the form of percent distribution of responses. The analysis was performed
in SPSS software, version 16.

Results:

There were 9499 participants reported as current tobacco smokers in the GATS II survey.
Maximum proportion of smokers were in the age group of 25-44 years (42.3%), daily wagers
(37.4%), belonged to other backward class caste category (42.3%), resided in rural area (70%)
and 60.4% had initiated the regular tobacco smoking at the age of 15-25 years. Bidi was the most
commonly used tobacco product (72%). Around 63% of the current smokers had made a quit
attempt within past 12 months from the survey and around 44% participants had no intention to
quit tobacco smoking in the near future. More than 90% were aware about the serious illnesses
that tobacco smoking can cause and 11% reported to have witnessed one or other type of
promotion of bidi smoking. Based on the cessation behavior of current tobacco users, they were
classified into four groups by applying the principles of Stages of Change Model.[??] It was found
that 36.6% current tobacco smokers were in pre contemplation stage. A similar proportion (27-
28%) of participants belonged to contemplation and preparation (or action) stage. (Table 1)

Table 1: Distribution of socio-demographic & tobacco smoking related attributes among
current tobacco smokers in India, GATS 2016-17

Nearly 72% current tobacco smokers tried to quit without any assistance, whereas counseling
was sought by 8.4% of tobacco smokers. Further, 4.2% switched to smokeless tobacco as well.
Nicotine replacement was sought by an even lesser proportion (1.7%). (Figure 1)
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Figure 1: Cessation method used by the current smokers who attempted to quit tobacco in
last 12 months, GATS 2016-17

Maximum promotion was noticed for bidi products in the form of coupons for purchasing (7.8%)
followed by sale at low price (3.4%) or as free gifts (3.2%) in comparison to cigarette promotion.
However, the surrogate advertisement promotion was more for cigarettes (2.2%) as compared to
bidis (2%). (Figure 2)

Figure 2: Distribution of promotional strategies noticed by the current tobacco smokers
encouraging tobacco smoking in past 30 days, GATS 2016-17

The age related distribution of various tobacco smoking products was assessed for current
tobacco smokers based on smoking frequency. It was found that in, less than daily use of
cigarette was prevalent in 60% of the smokers aged 15 to 24 years. Around 65% of tobacco
smokers aged 45 years and above smoked bidi on daily basis. In the younger most age group, i.e.
15-24 years, prevalence of daily use of bidi was the highest (50%), followed by cigarettes (40%)
as compared to other products. (Figure3)

Figure 3: Age-wise distribution of smoking tobacco product use among current daily and
non-daily tobacco smokers, GATS 2016-17

In order to test the effect of socio-demographics and tobacco use related attributes on past quit
attempts and intention to quit tobacco in future, bivariate analyses were performed, including
chi-square test of association as well as binomial regression analyses. The analysis revealed that
all the socio-demographic variables and tobacco smoking related attributes were statistically
significantly associated with the outcome variables, i.e. past quit attempts and future intention to
quit.

Factors affecting quit attempts among current tobacco smokers:

The male sex, primary as well as higher education (graduation and above), being employed (or
retired), married, higher caste and urban residence were found to be associated with higher
prevalence of previous quit attempts among current smokers. Further, exposure to regular
smoking during early adulthood, perception of having experienced ill effects of smoking on
body, awareness about serious ill-effects of smoking on body, and smoking able to cause a
multitude of health effects was associated with increased prevalence of attempts to quit tobacco
smoking.

Table 2: Factors affecting tobacco quitting attempts within past 12 months among the
current tobacco users, GATS 2016-17

Factors affecting intent to quit tobacco in near future:
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The regression modeling found out that intent to quit reduced with increasing age and was
similarly prevalent with any level of education. Having an occupation with monetary outcomes
(i.e. except being student), being married, smoking initiation after the age of 25 years, experience
of ill health effect due smoking, perception about smoking able to cause serious and multitude of
illnesses was associated with higher odds/ prevalence of intent to quit in future. The prevalence
of intent to quit was lower among single individuals and those who recently noticed more than
two advertisements about tobacco products. (Table 3)

Table 3: Factors affecting intention to quit tobacco in future among the current tobacco
users, GATS 2016-17

The socio-demographic profile of current smokers and their smoking related attributes were
tested to find out predictors of being in any of the stages of Transtheoretical model.['%1 Younger
age, female sex, non-exposure to advertisements promoting smoking, experience of ill health
effects, and perception about tobacco being able to cause serious health effects were predictors
of being in contemplation stage.

Younger age, female sex, education up to primary level, daily wager, OBC caste, being married,
non-exposure to advertisements promoting smoking and experience of ill health effects because
of smoking were predictors of being in preparation stage.

Lack of formal education, self-employment, any caste other than general, initiation of tobacco
use at age less than 25 years, noticing information encouraging tobacco use as well as quitting,
experience of ill health effects because of smoking, and perception about tobacco not being able

to cause serious health effects were predictors of relapse among current tobacco smokers. (Table
4)

Table 4: Multinomial logistic regression model to assess predictors of stages of change
determining current tobacco smokers’ cessation behavior, GATS 2016-17

Discussion

Majority of the current tobacco smokers were males (91%), in 25-44 years age group (42.3%),
daily wagers (37.4%), residing in rural area with bidi being the most commonly smoked tobacco
product (72%). This could be attributable to bidi being a cheaper tobacco product?*24l and
available in great quantities at rural areas[?’], it seems that majority of the current tobacco users
get exposed to using bidi before any other kind of smoking tobacco product.l?¢-?’! Our findings
are consistent with other large studies from India that have highlighted similar findings with
respect to tobacco smoking.[?3-31]
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The focus of this paper was to look for determinants of two major aspects of tobacco smoking
cessation-quit attempts and intent to quit. The former relates to their history of thinking about
quitting once and was practiced by 36.3% of the current tobacco smokers. The latter includes
their intention to do so in near future and was claimed by 55.3% of the current tobacco smokers.

These two aspects can help us in understanding smokers’ attitude and behavior towards smoking
cessation by utilizing the Transtheoretical model. The model, including stages marking a
particular behavior, is a cyclic representation, which signifies that behavior change is not a
unidirectional phenomenon but can be influenced positively or negatively by a variety of
factors.[?>32] This can be adequately illustrated by findings of this study.

Out of the current tobacco smokers who made a quit attempt in past, majority reported (72%) to
have attempted to quit without any assistance. This could be due to various reasons such as lack
of awareness among users about the treatment options available for nicotine addiction,
availability of pharmacotherapy & nicotine replacement therapy free of cost in tobacco cessation
centers, availability of quitlines & mCessation programmes being run by the Government of
India, perceptions about safety of these medications, and perceiving that unassisted is a better
choice.3334 The ratio of old-age smokers to younger age smokers was lesser about quit
attempts.33] The older age people often smoke habitually and usually forget to stop when it is the
thing keeping them stress-free, personally and professionally.3¢! Only after they contract some
illness due to smoking, do they think and perhaps attempt to quit (or reduce) smoking.3”] Also
indicated in this paper, the odds of quit attempt were 2.322 times higher among those who
experienced tobacco related harm to their body. The odds of quitting were higher among those
who perceived that tobacco smoking can cause serious illness (PR: 2.121). It is possible that the
majority of them were those who already had an episode of smoking-related illness. The
previous research suggests that such events of ill health could also lead to quit attempts.383]

The current tobacco smokers who were either self-employed or employed with government/ non-
government organizations had bit higher odds of making quit attempts (PR: 1.09 and 1.02,
respectively). It is possible that the current tobacco smokers had same belief and attempted to
quit when their concern for financial security was alleviated. It is also possible that their attempts
were a result of the organization policy or a measure of customer engagement.[4"]

Those who started smoking regularly after the age of 25 years had higher odds of quit attempts
as compared to those who started at the age of less than 15 years. Similar findings have been
reported by previous studies as well.[#1421 It is possible that a young adult, who started late, had
comparatively more information on ill-effects of tobacco smoking.

Looking at the factors that might influence the intention to quit tobacco smoking in future,
interestingly it was found that males had less odds of intent to quit (PR=0.789). The odds of
intent to quit increased with increase any level of education (PR ~ 1.3). Further, any kind of
occupation was associated with increased odds of intent to quit (PR=1.1 for students to 1.359 for
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govt./non-govt. employees) as compared to the financially non-productive individuals, the odds
were higher for urban residents also. The observations point towards the fact that the social scale
to measure the betterment in life; be it being educated, earning money, or belonging to a higher
caste shapes a person’s decision to choose pro health options. Daily smokers had lesser intent to
quit, just as they had lesser odds of quit attempts.[*3] This could be because they were either
unaware about ill effects of tobacco smoking or had no interest in quitting.

Role of tobacco related advertisements was also assessed in this study. The inclination of those
who noticed advertisements encouraging quitting was more likely to have intent to quit. The
odds increased with increase in number of advertisement the person was exposed to in the past
30 days. On the contrary, those who witnessed ads promoting tobacco smoking were less likely
to quit in future. It implies that the advertisements do impact general public in making a decision
or opinion about something.

Having perception, experience or belief about definite ill-effects of tobacco smoking on one’s
health can be a major factor in deciding to quit. It was reflected from the results of this study
where the odds of quit attempts and intent to quit were higher among those who had experience
of ill health due to tobacco smoking, or believed that tobacco smoking can cause serious illness.
This may include witnessing someone with declining health due to tobacco smoking. Similar was
also reported by Fagan et al.l*]

This study has certain limitations. Firstly, the study design being a cross sectional one, it
therefore it limits us from establishing temporal relationship and the responses collected during
the survey are susceptible to recall bias. Further, as indicated in this paper, the odds of quit
attempt were higher among those who experienced tobacco related harm to their body. It is
possible that the majority of them were those who already had an episode of smoking-related
illness. This theory wasn’t, however, tested by the authors in the present paper.

Conclusion

Majority of the tobacco smokers were men, in 25-44 years age group, daily wagers, belonged to
other backward class caste category, resided in rural area and had initiated the regular tobacco
smoking at the age of 15-25 years with bidi being the most commonly used tobacco product.
More than half of the current smokers had made a quit attempt and majority of these tried to quit
without any assistance. Maximum promotion was noticed for bidi products in the form of
coupons for purchasing in comparison to cigarette promotion. The regression modeling found
out that intent to quit reduced with increasing age and was similarly prevalent with any level of
education. Younger age, female sex, non-exposure to advertisements promoting smoking,
experience of ill health effects, and perception about tobacco being able to cause serious health
effects were predictors of being in contemplation stage. Availability and review of information
from a nationwide representative data on such determinants of quit attempts and intention to quit
in the future would support design of appropriate tobacco cessation programs in as India at
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individual as well as population level along with development of intensive cessation treatment
protocols in clinical settings.

Recommendations

Concrete media campaigns with wider coverage, and more aggressive campaigns for rural
population are required in order to motivate the tobacco smokers to attempt quitting.
Strengthened checks are required to be implemented to manage surrogate advertisements of
tobacco products. Further, taxation on bidis needs to increase in order to impact the affordability
of the product. Qualitative research must be conducted to understand the reasons of preferring to
not make another quit attempt, so that the causes of relapse can be addressed via individual
counseling programs. Besides, integrated capacity building programmes for increasing cessation
services may be introduced at various points of patient contact in order to increase the outreach
of cessation services followed by advertisement of availability of existing cessation services to
encourage smokers to quit. Understanding of stage of behavior change among these smokers
could assist the stakeholders to develop such intervention that cater to the individual stages and
facilitating the desired outcome. Dedicated cessation programs addressing women and younger
age groups could help the smoker’s progress from contemplation to preparation and action
stages.
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Tables and Figures
Table 1: Distribution of socio-demographic & tobacco smoking related attributes among

current tobacco smokers in India, GATS 2016-17

Characteristic Category n (%)

Total 9499

Age in years 15-24 661 (8.4)
25-44 4552 (42.3)
45-64 3304 (37.0)
65 and above 982 (12.2)

Sex Male 8434 (91.0)
Female 1065 (9.0)

Education (n= 9495)* No formal schooling 2754 (35.3)
Up to primary 2909 (28.8)
Up to secondary 3314 (31.1)
Graduation and above 518 (4.8)

Occupation (n= 9496)* Daily wager 3220 (37.4)
Self employed 3148 (34.1)
Retired /Unemployed/ Homemaker 1603 (14.9)
Govt. and Non-govt. employee 1351 (12)
Student 174 (1.5)

Marital status Married 8133 (84.2)
Single 882 (10.2)
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Separated/ divorced/widowed 484 (5.6)
Caste (n-9437)* Scheduled caste/ Scheduled tribe 4235 (33.6)
Other backward class 2895 (42.3)
General (none of above) 2307 (24.2)
Area of residence Rural 6980 (73.3)
Urban 2519 (26.7)
Age of initiation of tobacco <15 years 707 (8.1)
smoking (n=8128)** 15-25 years 5130 (60.4)
> 25 years 2291 (31.5)
Smoking frequency Daily 7647 (80.5)
Less than daily 1852 (19.4)
Type of smoking tobacco used Bidi 6070 (72.3)
(n=11936)" Cigarette 3338 (32.6)
Rolled tobacco 1297 (7.9)
Hukkah 699 (6.6)
Cheroot 329 (2.9)
Others 203 (1.3)
Quit attempt within past 12 No 6296 (63.7)
months Yes 3203 (36.3)
Intent to quit tobacco in future Interested in quitting 5382 (55.3)
Not interested in quitting 4117 (44.7)
Source of information about Haven't noticed 2331 (25.0)
harm§ or quitting tobacco < 3 sources 4201 (42.5)
smoking > 3 sources 2967 (32.5)
Noticed advertisements or signs | None 7495 (76.4)
promoting tobacco smoking <2 sources 1080 (11.4)
< 2 sources 924 (12.2)
Noticed any type of cigarette No 8736 (91.9)
promotion Yes 763 (8.1)
Noticed any type of bidi No 8580 (89.0)
promotion Yes 919 (11.0)
Has smoking already done harm | No 4133 (47.9)
to your body (n=9488)* Yes 4933 (49.3)
Don’t know 422 (2.8)
Whether smoking tobacco causes | Yes 8632 (91.3)
serious illness (n=9494)* No 684 (6.9)
Don’t know 178 (1.8)
Whether smoking tobacco causes | No illness 361 (3.7)
no, one or multiple illnesses Up to 3 illnesses 3400 (38.0)
> 3 illnesses 5738 (58.3)
Cessation behavior based on Pre-contemplation 3446 (36.6)
Stages of Change model Contemplation 2850 (27.0)
Preparation / Action! 2532 (28.2)
Relapse 671 (8.1)
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*some participants refused to answer to that particular question, reflecting as changed denominator for analysis
**information not available for all current less than daily tobacco smokers
#Multiple responses per participant (n=frequency of responses and not respondents)

(All percentage is weighted)

Table 2: Factors affecting tobacco quitting attempts within past 12 months among the
current tobacco users, GATS 2016-17

Factor Quit attempt
% (n=3203) Unadjusted PR Adjusted PR
(95% CI) 95% CI)
Age in years
15-24 34.4 1.033 (1.031-1.035) 1.391 (1.387-1.395)
25-44 37.9 1.202 (1.200-1.203) 1.082 (1.080-1.083)
45-64 35.9 1.106 (1.104-1.107) 0.941 (0.939-0.942)
65 and above 33.7 Ref
Sex
Male 36.9 1.297(1.295-1.299) 1.049 (1.047-1.051)
Female 31.0 Ref
Education (n-9495)*
Up to primary 39.8 1.377(1.375-1.378) 1.192 (1.190-1.193)
Graduation & above 37.7 1.260(1.258-1.263) 1.115 (1.112-1.118)
Up to secondary 37.3 1.239(1.238-1.241) 0.993 (0.992-0.994)
No formal schooling 32.5 Ref
Occupation (n=9496)*
Govt. and Non-govt. employee 41.0 2.076 (2.068-2.084) 1.269 (1.262-1.276)
Self employed 38.7 1.885 (1.878-1.892) 1.292 (1.285-1.299)
Daily wager 34.7 1.511 (1.586-1.597) 1.097 (1.091-1.104)
Retired /Unemployed/ Homemaker 32.7 1.450 (1.445-1.456) 1.113 (1.107-1.119)
Student 25.1 Ref
Marital status
Married 37.2 1.335 (1.332-1.337) 1.231 (1.229-1.234)
Single 32.0 1.059 (1.056-1.061) 0.789 (0.787-0.791)
Separated/ divorced/widowed 30.8 Ref
Caste (n-9437)*
Other backward class 41.0 1.461 (1.460-1.462) 1.461 (1.460-1.462)
General 33.5 1.062 (1.061-1.063) 1.062 (1.061-1.063)
Scheduled caste/ Scheduled tribe 32.2 Ref
Area of residence
Urban 39.3 1.187(1.186-1.188) 1.167 (1.165-1.168)
Rural 353 Ref
Smoking frequency
Less than daily smoking 414 1.303 (1.301-1.304) 1.303 (1.301-1.304)
Daily smoking 35.1 Ref
Age of initiation of regular
smoking
<15 years 37.3 1.090 (1.089-1.092) 1.095 (1.093-1.097)
> 25 years 36.9 1.069 (1.068-1.070) 1.109 (1.108-1.110)
15-25 years 353 Ref
Has smoking already done harm
to your body
Yes 39.8 2.428(2.421-2.435) 2.322 (2.314-2.330)
17
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No 33.7 1.867(1.862-1.873) 1.808 (1.802-1.815)
Don’t know 214 Ref

Whether smoking tobacco causes

serious illness

Yes 37.1 3.155(3.142-3.168) 2.121 (2.111-2.131)
No 31.2 2.424(2.413-2.434) 1.947 (1.937-1.957)
Don’t know 15.8 Ref

Whether smoking tobacco causes

no, one or multiple illnesses

>3 illnesses 38.4 1.830(1.826-1.834) 1.435(1.431-1.439)
Up to 3 illnesses 343 1.530(1.527-1.534) 1.244 (1.240-1.248)
No illness 25.4 Ref

Table 3: Factors affecting intention to quit tobacco in future among the current tobacco

users, GATS 2016-17

Factor Intention to quit in future
% (n=5382) Unadjusted PR Adjusted PR
(95% CI) 95% CI)
Age group
15-24 58.3 1.796 (1.793-1.799) 1.478 (1.474-1.482)
25-44 59.1 1.855 (1.852-1.857) 1.457 (1.455-1.459)
45-64 54.0 1.506 (1.504-1.508) 1.225(1.224-1.227)
65 and above 43.8 Ref
Sex
Male 56.1 1.478(1.476-1.480) 0.789 (0.787-0.790)
Female 46.4 Ref
Education
Graduation & above 64.8 2.129(2.124-2.133) 1.378 (1.374-1.381)
Up to secondary 61.1 1.822(1.820-1.823) 1.307 (1.305-1.309)
Up to primary 58.3 1.617(1.615-1.619) 1.304 (1.302-1.305)
No formal schooling 46.3 Ref
Occupation
Govt. and Non-govt. employee 65.0 2.206(2.202-2.209) 1.359 (1.356-1.362)
Student 59.6 1.749(1.744-1.755) 1.079 (1.073-1.084)
Daily wager 55.8 1.498(1.496-1.500) 1.276 (1.274-1.278)
Self employed 553 1.469(1.467-1.471) 1.225 (1.223-1.227)
Retired /Unemployed/ Homemaker 45.7 Ref
Caste
General 58.5 1.328 (1.326-1.329) 1.146 (1.145-1.148)
Other backward class 56.3 1.212(1.211-1.213) 1.184 (1.182-1.185)
Scheduled caste/ Scheduled tribe 51.5 Ref
Marital status
Married 56.1 1.800 (1.797-1.803) 1.227 (1.225-1.230)
Single 55.5 1.751 (1.747-1.755) 0.901 (0.898-0.904)
18
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Separated/ divorced/widowed 41.6 Ref

Residence

Urban 61.0 1.379 (1.378-1.380) 1.146 (1.144-1.147)
Rural 53.2 Ref

Smoking frequency

Less than daily smoking 64.7 1.623 (1.622-1.625) 1.917 (1.913-1.921)
Daily smoking 53.0 Ref

Age of initiation of regular

smoking tobacco use

> 25 years 55.1 1.152(1.150-1.154) 1.159 (1.157-1.161)
15-25 years 53.3 1.073(1.071-1.075) 0.982 (0.981-0.984)
<15 years 51.6 Ref

Noticed information about the

dangers of smoking tobacco or

that encourages quitting

More than three sources 63.0 2.193(2.190-2.195) 1.562 (1.560-1.564)
Up to three sources 56.2 1.656(1.655-1.658) 1.380 (1.379-1.382)
Haven't noticed 43.7 Ref

Noticed any advertisements or

signs promoting smoking tobacco

products

Haven’t seen any such promotion 55.5 1.067 (1.065-1.068) 1.309 (1.307-1.311)
More than 2 sources promoted 54.7 1033 (1.031-1.034) 0.873 (0.871-0.874)
tobacco smoking
Up to 2 sources promoted tobacco 54.0

. Ref

smoking
‘Whether noticed any type of

cigarette promotion

One or other type of promotion seen 61.5 1.321(1.319-1.323) 1.051 (1.049-1.053)
No promotion seen 54.7 Ref
Whether noticed any type of bidi

promotion

One or other type of promotion seen 57.5 1.107(1.105-1.108) 1.144 (1.142-1.146)
No promotion seen 55.0 Ref

Has smoking already done harm

to your body

Yes 58.7 1.977(1.972-1.982) 2.242 (2.235-2.249)
No 52.5 1.535(1.531-1.539) 1.863 (1.858-1.869)
Don’t know 41.8 Ref

Whether smoking tobacco causes

serious illness

Yes 56.5 4.378(4.362-4.393) 2.924 (2.911-2.936)
No 46.8 2.957(2.946-2.968) 2.468 (2.457-2.479)
Don’t know 41.8 Ref

Whether smoking tobacco causes

no, one or multiple illnesses

>3 illnesses 59.0 1.938(1.934-1.942) 1.259 (1.256-1.263)
Up to 3 illnesses 50.8 1.389(1.386-1.392) 1.041 (1.038-1.043)
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| No illness

42.6 | Ref

Table 4: Multinomial logistic regression model to assess predictors of stages of change
determining current tobacco smokers’ cessation behavior, GATS 2016-17

Predictor Category Stage?
Contemplation Preparation (n=2532) Relapse (n=671)
(n=2850)
PR (95% CI)* PR (95% CI)¢ PR (95% CI)¢
Age group 15-24 1.172(1.168-1.176) | 1.737(1.731-1.743) 0.800(0.796-0.804)
25-44 1.449(1.446-1.452) | 1.373(1.371-1.376) 0.843(0.841-0.845)
45-64 1.376(1.373-1.378) | 1.078(1.076-1.080) 0.958(0.956-0.961)
65 and above®
Sex Female 1.338(1.335-1.341) | 1.178(1.175-1.181) 0.971(0.968-0.974)
Education No formal 0.733(0.731-0.736) | 0.742(0.740-0.745) 1.112(1.106-1.118)
schooling
Up to primary 0.892(0.889-0.895) | 1.008(1.005-1.011) 1.046(1.040-1.051)
Up to secondary 1.065(1.062-1.068) | 0.866(0.863-0.868) 1.095(1.089-1.101)
Graduation
&above®
Occupation Retired 0.724(0.722-0.725) | 0.740(0.738-0.741) 0.974(0.970-0.978)
/Unemployed/
Homemaker
Student 0.686(0.682-0.691) | 0.735(0.730-0.740) 0.331(0.325-0.336)
Daily wager 1.021(1.019-1.023) | 0.856(0.855-0.858) 0.992(0.988-0.995)
Self employed 0.907(0.906-0.909) | 0.941(0.939-0.943) 1.149(1.146-1.153)
Govt. and Non-
govt. employee®
Caste SCST 0.812(0.811-0.814) | 0.909(0.907-0.910) 1.097(1.095-1.100)
OBC 0.840(0.839-0.841) | 1.315(1.313-1.316) 1.577(1.573-1.581)
General b
Marital status Single 0.953(0.949-0.956) | 0.790(0.787-0.793) 0.823(0.819-0.828)
Married 1.043(1.040-1.046) | 1.441(1.437-1.445) 0.926(0.923-0.929)
Separated/
divorced/widowed?

Residence

Urban residence

1.037(1.036-1.038)

1.230(1.228-1.232)

0.942(0.940-0.944)

Frequency of smoking

Daily smokers

0.574(0.573-0.576)

0.409(0.408-0.410)

0.646(0.643-0.648)

Initiation of regular
tobacco smoking

<15 years 0.978(0.976-0.980) | 0.862(0.860-0.864) 1.361(1.356-1.365)
15-25 years 0.973(0.971-0.974) | 0.797(0.796-0.798) 1.228(1.225-1.230)
> 25 yearsP

Noticed information
about the dangers of
smoking tobacco or that

encourages quitting

Haven't noticed

0.625(0.624-0.627)

0.621(0.620-0.622)

0.868(0.865-0.870)

Up to three sources

0.885(0.884-0.886)

0.952(0.950-0.953)

1.219(1.216-1.221)

More than three
sources?

Noticed any

advertisements or signs

Haven’t seen any
such promotion

2.114(2.109-2.118)

1.357(1.354-1.359)

1.738(1.733-1.743)
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promoting smoking
tobacco products

Up to 2 sources
promoted tobacco
smoking

1.660(1.656-1.664)

1.038(1.036-1.041)

1.814(1.807-1.820)

more than 2 sources
promoted tobacco
smoking®

Whether noticed any
type of cigarette

No promotion of
cigarette seen

0.943(0.940-0.945)

0.854(0.852-0.856)

0.714(0.712-0.717)

promotion
Whether noticed any No promotion of 0.876(0.875-0.878) | 0.717(0.716-0.719) 0.608(0.607-0.610)
type of bidi promotion bidi seen
Has smoking already No 1.698(1.692-1.704) | 2.453(2.442-2.463) 1.548(1.539-1.557)
done harm to your body [ yeq 2.034(2.027-2.042) | 3.345(3.330-3.359) 2.148(2.136-2.160)
Don’t know®
Whether smoking Yes 2.773(2.759-2.787) | 3.775(3.751-3.800) 1.746(1.735-1.757)
tobacco causes serious "\, 2.708(2.693-2.723) | 3.014(2.994-3.035) 2.277(2.261-2.292)
illness
Don’t know®
Whether smoking No illness 1.022(1.019-1.025) | 0.578(0.575-0.580) 1.098(1.093-1.102)

tobacco causes no, one or
multiple illnesses

Up to 3 illnesses

0.836(0.835-0.837)

0.790(0.789-0.791)

0.926(0.925-0.928)

> 3 illnesses®

aReference category: Pre-contemplation stage

b Redundant parameter
°Adjusted
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10 Switching to smokeless tobacco 4.2
Other prescription medication 2.7

13 Traditional medicines 2.5

14 Unspecified method 22

15 Nicotine Replacement Therapy 1.7

Q quitline | 0.4

18 m-Cessation | 0.1

Figure 1: Cessation method used by the current smokers who attempted to quit tobacco in last 12 months,
22 GATS 2016-17
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Figure 3: Age-wise distribution of smoking tobacco product use among current daily and non-daily tobacco

smokers, GATS 2016-17
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Tobacco smoking cessation determinants among current adult smokers in India: Findings
from GATS-2, India (2016-17)

Abstract

Background: Quitting tobacco smoking is a complex process, and the transtheoretical model
(TTM) describes the various stages of behavior change that smokers experience to stop smoking.
Predictors of intention to quitand stage of behavior change could assist policymakers in
establishing tailor-made strategies to offer support. Objective: In the current study, we
analyzed the determinants of cessation among 9499 current smokers of India recorded during the
second Global Adult Tobacco Survey (GATS, 2016-2017). Methods: Bivariate
analysis, multivariate analysis (binary logistic regression was performed for past quit attempts
and intention to quit smoking in the future; multinomial logistic regression to understand
predictors of various stages of change determining cessation behavior of current smokers) was
undertaken. Results: The majority of the smokers was men (91.0%), in 25-44 years age
group, (42.3%), daily wagers (37.4%), and resided in the rural area (70%), with bidi being
the most commonly  smoked product  (72%). Nearly  72% tried to  quit  without
any assistance with 36.6% (pre-contemplation), 27% (contemplation), 28% (preparation (or
action)) and 8.1% in (relapse) stage. Men [(1.049); CI 1.047-1.051], the primary [1.192; CI
1.190-1.193] as well as higher education, being married [1.231; CI 1.229-1.234] and urban
residence [1.167; CI 1.1.65-1.168] were found to  be associated ~ with  higher
prevalence of previous quit attempts. The regression modeling found out that intent
to quit reduced with increasing age and was similarly prevalent with any level of education.
Conclusion: Understanding  stages of behavior change  could assist the  stakeholders in
developing individualized interventions along with the development of intensive cessation
protocols in clinical & public health settings.

Keywords: Global Adult Tobacco Survey, smoking, quit attempts, intention to quit, stage of
change, India

Strengths and limitations of this study

e This analysis provides an understanding of the stage of behavior change among current
smokers of India.

e It addresses the key determinants of quit attempts and intention to quit that would support
the design of individual and population-based tobacco cessation programs in India.

e The article provides specific recommendations for policy & practice for increasing
awareness about cessation services at various points of patient contact.

e The study designdoes notpermitus to establisha temporal relationship, and the
responses collected during the survey are susceptible to recall bias.

e The predictors of quit attempt and intention to quit may vary for various forms of tobacco
consumption which was not included in this analysis.
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Background

Smoking cessation at any age is associated with substantial health and economic benefits!!lalong
with the addition of considerable longevity.[?] In comparison to non-smokers, smokers who start
smoking early in adulthood lose a decade of life expectancy. Smoking cessation, especially
before the age of 40, leads to a substantial decrease in mortality risk.[}] Due to nicotine
dependence, the smokeris required to make multiple quit attempts to quit finally.[¥A
prospective cohort study of smokers estimated that it might take 30 or more quit attempts before
quitting permanently.5] Apart from this, evidence suggests a varied number of quit attempts
ranging from 810 (The American Cancer Society)®),12—14 (Australian Cancer Council)l’],8-11
(The Centers for Disease Control and Prevention)[®! before quitting forever.

Quitting tobacco smoking is a complex process.’! The trans-theoretical behavioral change model
(TTM) describes the process of change that smokers experience to be able to stop smoking. As
per the TTM, the smoker evolves through pre-contemplation, contemplation, preparation,
action, maintenance, and termination stages in the smoking cessation.!”’A key element in
achieving 'quit status' is the intention to quit smoking.l'''This element before cessation has
been stated as a determinant of whether the smoker would engage in a cessation
program, attempt to quit smoking,and succeed in quitting. During the preparatory stage, the
intent to quit may be higher than the latter, but it is not easy to demonstrate behavior change.[!?
131 Thus, it is crucial to analyze the factors influencing the intention to quit smoking in order
to evaluate the diverse underlying contextual factors that influence a smoker's intention to quit
smoking.

Global Adult Tobacco Survey, round-2 conducted in India in the year 2016-2017 recorded that
almost two in five (38.5%) adult smokers had attempted to quit smoking tobacco in the last 12
months prior to the survey. However, the proportion of smokers who made a quit attempt during
Global Adult Tobacco Survey (GATS) -1(2010) and GATS -2(2017) remained similar (38.4% vs
38.5%). Further, nearly half of the cigarette (47.4%) and bidi smokers (48.7%) who made a quit
attempt in the past 12 months were able to maintain a quit status for less than a

month.['*l However, the proportion of current smokers interested or planning to quit smoking
increased from 46.6% (GATS-1) to 55.4% (GATS-2).14]

India is a signatory to World Health Organization's — Framework Convention on Tobacco
Control (WHO-FCTC)and has been implementing Article 14 of WHO-FCTC concerning
tobacco dependence and cessation.['SFurther, the Government of India (Gol) launched National
Tobacco Control Programme in 2007-2008 with one of the key objective of helping people quit
tobacco use in conformance to Article 14 of WHO-FCTC.!"IThe Gol established Tobacco
Cessation Centers (in 2002) at district hospitals.l'”! Further, m-cessation (December, 2015) and
national tobacco quitline services were launched in 2016 and further expanded to satellite
centres in 2018[18: 191 to support tobacco users for quitting.

Understanding the socio-demographic variables and other factors in facilitating or restraining
quit behavior of tobacco users is essential for designing & implementing a focused tobacco
control intervention. Furthermore, awareness of these factors may also promote tobacco
cessation initiatives to establish a staged progression of smoking cessation. A data analysis of
GATS-1 (2010),from India, demonstrated  significant association of socio-demographic
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characteristics with quit attempts indicating the need to re-examine their effect on
cessation.l??] Another study conducted among Italian adults reported an association of successful
quit attempts with higher education level and young age.[?'] Further, it is important to understand
the factors that may influence different tobacco smokers by their personal characteristics
(gender, age, caste, education and occupation) in order to optimize and strategize effective
cessation campaigns. This understanding is solicited for tailoring the content of the message as
per aforementioned classification so as to increase the message's relevance and ability to
persuade.[??]

Evidence states that lower SES is predictive of a lower probability of quit intention, quit
attempts, and successful quitting. A study conducted among Italian smokers found an association
of successful recent quit attempts with higher educational level, absence of economic difficulties,
and younger age.?'JAn analysis of data from a population-based prospective study from
Switzerland concluded that the determinants of behavior change vary according to the smoking
status.[?3] Besides, relapse often occurs even after multiple quitting attempts. Therefore, cessation
interventions that support abstinence during this phase are important.*IThere is a limited
evidence from LMICs regarding the association between smoking cessation behavior and
SES.[23]

Determining the factors that influence quit intentions opens the door to developing effective
policies and programmes to help Indian smokers quit. In smoking addiction, TTM measurement
tools have a potential for evaluation of smoking cessation and planning quit-behavior. TTM is a
significant tool for smoking cessation with its ability to use different models of behavior
changes.*°/Further, literature suggeststhat research on the predictors of the transition from
preparation to action stage is warranted, which is largely missing in Indian populationdespite
leading the tobacco use statistics globally!?’ITherefore, in the current study, we undertook the
secondary data analysis of GATS-2 to analyze the determinants of smoking cessation and intent
to quit smoking among current tobacco smokers of India.

Methods

Study Settings
The nationwide representative survey of GATS (round 2) was carried out in the Indian sub
continent during years 2016-2017!'4lcovering a population of 1029 million(Census 2011).128]
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Study design and data sources

This study is secondary data analysis of GATS-2, India, 2016-17which is being conducted under
the Global Tobacco Surveillance System (GTSS).[2JGATS is a nationwide cross- sectional
household survey, which uses standardized methodology for monitoring tobacco use as well as
tracking changes in key measures of tobacco control among adults aged 15 or above.B3% The
GATS-2 out in 2016-17 using a standardized methodology. Survey was a project of the Ministry
of Health & Family Welfare (MoH&FW), Government of India and it designated Tata Institute
of Social Sciences (TISS), Mumbai as the nodal implementing agency for the survey. The data
collection fieldwork was conducted was carried out in all 30 states including Union Territories
(Chandigarh and Puducherry) between August 2016 and February 2017 with a sample of 84,047
households (30,821 from urban areas and 53,226 from rural areas) The survey used probability
proportional to size (PPS) sampling technique, with adoption of three stage sampling design for
rural areas (Villages-Households-Respondent) and a four stage was for urban areas (Wards-
Census Enumeration Block- Households- Respondent)!'¥]

Sample size:

Out of the total sample, we extracted the sample of 9499 respondents who were current tobacco smokers
(daily and less than daily)

Patient and Public Involvement: No patient involved

Operational Definitions

The following operational definitions were used in GATS for variables under the study:

e Current tobacco smoker: An individual who currently smokes any tobacco product, either
daily or occasionally.

e A quit attempt in the survey was defined as current tobacco smokers who tried to quit during
the past 12 months and former tobacco smokers and smokeless tobacco users who have been
abstinent for < 12 months. In this analysis, we included the former one.

o Intention in quitting smoking in the future was defined as current tobacco smokers planning
or thinking about quitting smoking within the next month, 12 months, or someday.[!4]

o Stage of Change- Based on the tobacco smoking cessation behavior, the current tobacco
smokers were classified into following stages of change:

Pre-contemplation: The current tobacco smokers who neither made a quit attempt in the past nor
intend to quit in the future.

Contemplation: The current tobacco smokers who did not make a quit attempt in past but intend
to do so in future.

Preparation (or action!): The current tobacco smokers who made a quit attempt in the past and
intend to quit in the future (apparently because their past quit attempt could not yield success).

Relapse: The current tobacco smokers who made an unsuccessful quit attempt in the past do not
intend to quit in the future.

Study variables
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Outcome variables included past quit attempts and intention to quit tobacco smoking in future.
The exposure variables included socio-demographic characteristics, smoking history and pattern,
exposure to media advertisements for and against tobacco smoking, and knowledge about the
health effects of tobacco smoking. The questions used for analysis along with codes are added to
supplementary file-1.

Data analysis

We performed univariate analysis (frequency distribution), bivariate analysis (chi-square), and
multivariate analysis (binary logistic regression for outcome variables mentioned above; and,
multinomial logistic regression to understand predictors of various stages of change determining
cessation behavior of current tobacco smokers. The analysis was performed in SPSS software,
version 16 [SPSS Inc. released 2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc.]
(with p-value <0.05 was considered significant).

Ethics statement
The ethical clearance was not sought as this work is on secondary data.

Data sharing statement
The data of GATS-2 Indiais available at Global Tobacco Surveillance System Data
(GTSSD), Centres For Disease Control and Prevention (CDC) in the public domain.[>*]

Results:

A total of 9499 current tobacco smokers were identified. The socio-demographic distribution of
currents smokers is presented in Table-1. 63% of the current smokers had made a quit attempt
within past 12 months from the survey. Around 44% of participants had no intention to quit
tobacco smoking in the near future. More than 90% tobacco smokers were aware about serious
illnesses caused by smoking tobacco. Further, 11% reported to have witnessed one or other type
of promotion of bidi smoking. Based on the cessation behavior of current smokers, they were
classified into four groups using the Stages of Change Model.l'%'The analysis revealed that
36.6% of current tobacco smokers were in the pre-contemplation stage. (Table 1)

Table 1: Distribution of socio-demographic & tobacco smoking-related attributes among
current tobacco smokers in India, GATS 2016-17

Nearly 72% of current tobacco smokers tried to quit without any assistance, whereas counseling
was sought by 8.4% of tobacco smokers. Further, 4.2% switched to smokeless tobacco as well.
Nicotine replacement was sought by an even lesser proportion (1.7%). (Figure 1)

Figure 1: Cessation methods used by the current smokers who attempted to quit smoking
in last 12 months, GATS 2016-17 (multiple responses)

Maximum promotion was noticed for bidi products in the form of coupons for purchasing (7.8%)
followed by sale at low price (3.4%) or as free gifts (3.2%) in comparison to cigarette promotion.
However, the surrogate advertisement promotion was more for cigarettes (2.2%) than bidis (2%).
(Figure 2)

Figure 2: Distribution of promotional strategies encouraging smoking noticed by the
current tobacco smokers in past 30 days, GATS 2016-17

6

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264

BMJ Open

The age-related distribution of various tobacco smoking products was assessed for current
tobacco smokers based on smoking frequency. Daily bidi smoking was practiced by 45 years and
above age group. This was represented using spider diagram to highlight the age wise
difference in daily and non-daily use of smoking tobacco in various forms. (Figure3)

Figure 3: Age-wise distribution of smoking tobacco product use among current daily and
less than daily tobacco smokers, GATS 2016-17

The males, primary as well as higher education (graduation and above), being employed (or
retired), married, higher caste and urban residence were found to be associated with higher
prevalence of previous quit attempts among current smokers. Further, exposure to regular
smoking during early adulthood, perception & awareness about ill effects of smoking on body,
and smoking being able to cause a multitude of health effects was also associated with increased
quit attempts.(Table-2)

Table 2: Factors affecting quitting attempts within past 12 months among the current
smokers, GATS 2016-17

Factors affecting intent to quit tobacco in near future:

The regression modeling revealed that intent to quit reduced with increasing age and was
similarly prevalent with any level of education. Having an occupation with monetary outcomes
(i.e. except being student), being married, initiation after the age of 25 years, experience of ill
health effect due to smoking, perception about smoking being able to cause serious and
multitude of illnesses and those who recently noticed more than two advertisements about
tobacco products was associated with higher odds of intention to quit in future. (Table 3)

Table 3: Factors affecting intention to quit tobacco in future among the current
smokers, GATS 2016-17

The socio-demographic profile of current smokers and their smoking related attributes were
tested to find out predictors of being in any of the stages of Transtheoretical model.l'%7Y ounger
age, female sex, non-exposure to advertisements promoting smoking,werecommon predictors of
being in contemplation and preparation stage. Further, experience of ill health effects because of
smoking was a common predictor to contemplation, preparation and relapse stage.

The perception about tobacco being able to cause serious health effects
(contemplation);education up to primary level, daily wager, OBC caste, being married
(preparation); lack of formal education, self-employment, any caste other than general, initiation
of tobacco use at age less than 25 years, noticing information encouraging tobacco use as well as
quitting, perception about tobacco not being able to cause serious health effects (relapse) were
additional predictors. (Table 4)

Table 4: Multinomial logistic regression model to assess predictors of stages of change
determining current tobacco smokers'cessation behavior, GATS 2016-17
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Discussion

The focus of this paper was to look for the determinants of two major aspects of tobacco
smoking cessation-quit attempts and intent to quit as they can help us in understanding smokers'
attitude and behavior towards smoking cessation. We utilized the Transtheoretical model (TTM)
for a cyclic representation of factors influencing behavior change of a smoker which will
facilitate tailored heath promotion strategies that are individualized and easily adapted. The
purpose of TTM is to delineate smoker's behavior under the five stages and describe how
smokers move dynamically through them. The TTM model used in the study has aptly proved
that smokers not only perceive more benefits as they move in later stages but are also being
influenced by a different set of determinants for smoking cessation. This view has been
supported by other studies on physical activity3!l, sedentary behavior*?l, nutritional
interventions!33! etc. The TTM's ability to customize its constructs to an individual's readiness to
initiate cessation behavior is a major strength, making individually-based interventions
applicable at the population level. The TTM is flexible enough to be employed by almost any
sort of practitioner or researcher, which adds to the possibility of a population-based intervention
strategy. The TTM can combine clinical and public health strategies to increase the likelihood of
successful health behavior change.[?4]

Out of the current tobacco smokers who made a quit attempt in past, majority reported (72%) to
have attempted to quit without any assistance. This could be due to various reasons such as lack
of awareness among users about the available treatment options (pharmacotherapy & nicotine
replacement therapy, quitlines & mCessation), concerns about their safety and perceiving that
unassisted is a better choice.[?> 361 The lower odds of quit attempt among the older age groups in
the study may be attributed to higher nicotine addiction level37), beliefs about quitting, believing
that 'the damage had been done' so they see no point in attempting to quit later in lifel33], beliefs
of health care providers reluctance to give cessation advice or to provide medication, type,
location and visibility of smoking cessation services!®® 41, reluctance to use telephone or online
support such as m-cessation.[*!1Only after they contract some illness due to smoking, they think
and perhaps attempt to quit (or reduce) smoking,[*?] as indicated in this paper as well. Prevalence
of quit attempt was higher (PR 2.32) among those who experienced tobacco-related harm to their
body or perceived that tobacco smoking can cause serious illness (PR: 2.121).Those who started
smoking regularly after the age of 25 years had higher odds of quit attempts than those who
started at the age of less than 15 years. Similar findings have been reported by previous studies
as well.43 44t is possible that a young adult, who started late, had comparatively more
information on the ill-effects of tobacco smoking. We found that the odds of quit attempts and
intent to quit were higher among those who had experience of ill health due to tobacco smoking,
or believed that tobacco smoking can cause serious illness. This may include witnessing
someone with declining health due to tobacco smoking.

Younger age, female sex, and non-exposure to advertisements promoting smoking were common
predictors of being in contemplation and preparation stages, as explained further. The possibility
that societal norms against smoking are significantly stronger among these younger adult
smokers, as seen by their high level of desire to quit.**yWomen may have a higher risk of
smoking-related morbidity and mortality, and face different barriers to smoking cessation that
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warrant intervention.[**) Women smokers are more likely to believe that society disapproves of
smoking,perceive that the risk of dying from smoking significantly greater among them, and
have more concerns regarding health than men.*”-*IFurther, experience of ill health effects
because of smoking was a common predictor to contemplation, preparation and relapse stage.
The advancement to later stages in TTM model may be attributed to having experienced an
illness due to smoking resulting in compromised health status, increased treatment costs and
implied financial burden.[3% 311

This study has certain limitations. First, it is difficult to establish a temporal relationship between
quit attempt/intention to quit with other variables as it was secondary analysis of cross-sectional
household survey. Second, the responses are also susceptible to recall bias. Further, as indicated
in this paper, the odds of quit attempt were higher among those who experienced tobacco related
harm to their body. It is possible that the majority of them were those who already had an
episode of smoking-related illness. This theory wasn't however, tested by the authors in the
present paper due to lack of required information. The predictors of quit attempt and intention to
quit may vary for various forms of tobacco consumption which was not included in this analysis.
The age of first exposure to tobacco smoking, reasons for doing so and reasons for continuously
indulging in tobacco smoking were not asked in GATS survey. Also, reasons for making quit attempts, if
asked, could shed some light on potential motivational factors.

We propose the following recommendations for policymakers, implementers, health care
providers (HCPs), researchers, academia and civil society advocates enhancing the quit attempts
and promoting cessation among current smokers. Understanding the stage of behavior change
among these smokers could assist the stakeholders in developing such interventions that cater to
the individual stages and facilitate the desired outcome. Dedicated cessation programs addressing
women and younger age groups could help the smoker's progress from contemplation to
preparation and action stages. Checks on surrogate advertisements of tobacco products need to
be strengthened along with steering of increased taxes on bidis to impact the affordability of the
product. Further, concrete & aggressive mass media campaigns along with advertising
mcessation and quitline services with wider coverage, especially for motivating smokers residing
in rural areas, need to be implemented. Integrated capacity building initiatives on cessation for
HCPs providing services under various national health programmes (NCD control, oral health,
maternal & child health, tuberculosis control, mental health etc.) may be introduced.

Further, building the motivation of HCPs to uptake and deliver cessation support (identification
of smokers, sharing benefits, addressing barriers, coping strategies) is of paramount importance.
Qualitative research must be conducted to understand the reasons for preferring not to make
another quit attempt so that the causes of relapse can be addressed via individual counseling
programs. Also, research is necessary to understand the difference in cessation practices across
different cross-cultural settings.Inclusion of smoking cessation as part of the medical curriculum
that prioritizes the need to ask about smoking habits and offer support to each user could be
helpful. Civil society could mobilize community support for the uptake of cessation services and
facilitate the exchange of good practices in cessation.

Conclusion

The present study encapsulates and demonstrates that TTM approach is highly applicable in the
current context. The factors influencing different stages of TTM were younger age, female sex,
non-exposure to advertisements promoting smoking, for contemplation and preparation both. In
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addition, experience of ill health effects because of smoking was a common predictor to
contemplation, preparation and relapse stage. This indicates that there is a need for designing
stage-based cessation interventions at individual and population levels that caters and focuses on
aforementioned groups and hard to engage groups such as older age groups. Given that
experience of ill health effects because of smoking emerged to be a key predictor in later stages,
it's essential to develop and implement intensive cessation treatment protocols in clinical settings
utilizing the flexibility of TTM model. Besides, India being an LMIC and a resource-constrained
economy, it is vital to integrate cessation services into all possible national health programs and
policies to expand the outreach and the accessibility of cessation services. This could provide
'one stop solution' to many diseases, whether communicable or non-communicable,
strengthening the health systems to support and achieve Sustainable Development Goals.

Tables and Figures
Table 1: Distribution of socio-demographic & tobacco smoking-related attributes among current tobacco smokers in India, GATS 2016-
17

ICharacteristic Category n (%)
Total 9499
Age in years 15-24 661 (8.4)
25-44 4552 (42.3)
45-64 3304 (37.0)
65 and above 982 (12.2)
Sex Male 8434 (91.0)
Female 1065 (9.0)
IEducation (n= 9495)* No formal schooling 2754 (35.3)
Up to primary 2909 (28.8)
Up to secondary 3314 (31.1)
Graduation and above 518 (4.8)
(Occupation (n= 9496)* Daily wager 3220 (37.4)
Self employed 3148 (34.1)
Retired /Unemployed/ Homemaker 1603 (14.9)
Govt. and Non-govt. employee 1351 (12)
Student 174 (1.5)
Marital status Married 8133 (84.2)
Single 882 (10.2)
Separated/ divorced/widowed 484 (5.6)
Caste (n-9437)* Scheduled caste/ Scheduled tribe 4235 (33.6)
Other backward class 2895 (42.3)
General (none of above) 2307 (24.2)
Area of residence Rural 6980 (73.3)
Urban 2519 (26.7)
|IAge of initiation of tobacco smoking< 15 years 707 (8.1)
(n=8128)** 15-25 years 5130 (60.4)
> 25 years 2291 (31.5)
Smoking frequency Daily 7647 (80.5)
Less than daily 1852 (19.4)
Type of smoking tobacco usedBidi 6070 (72.3)
(n=11936)* Cigarette 3338 (32.6)
Rolled tobacco 1297 (7.9)
Hukkah 699 (6.6)
Cheroot 329 (2.9)
Others 203 (1.3)
Quit attempt within past 12 months  No 6296 (63.7)
Yes 3203 (36.3)
Intent to quit tobacco in future Interested in quitting 5382 (55.3)
INot interested in quitting 4117 (44.7)
Source of information about harms orHaven't noticed 2331 (25.0)
quitting tobacco smoking < 3 sources 4201 (42.5)
3 sources 2967 (32.5)
Noticed advertisements or signsNone 7495 (76.4)
promoting tobacco smoking < 2 sources 1080 (11.4)
< 2 sources 924 (12.2)
10
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Noticed any type of cigaretteNo 8736 (91.9)
romotion Yes 763 (8.1)
Noticed any type of bidi promotion No 8580 (89.0)

Yes 919 (11.0)
Has smoking already done harm toNo 4133 (47.9)
your body (n=9488)* Yes 4933 (49.3)
Don't know 422 (2.8)
'Whether smoking tobacco causesYes 8632 (91.3)
serious illness (n=9494)* No 684 (6.9)
Don't know 178 (1.8)
'Whether smoking tobacco causes no,No illness 361 (3.7)
one or multiple illnesses [Up to 3 illnesses 3400 (38.0)
3 illnesses 5738 (58.3)
ICessation behavior based on Stages ofPre-contemplation 3446 (36.6)
IChange model Contemplation 2850 (27.0)
Preparation / Action! 2532 (28.2)
Relapse 671 (8.1)

*some participants refused to answer to that particular question, reflecting as changed denominator for analysis
**information not available for all current less than daily tobacco smokers

*Multiple responses per participant (n=frequency of responses and not respondents)

(All percentage is weighted)

Table 2: Factors affecting tobacco quitting attempts within past 12 months among the current smokerss, GATS 2016-17

IFactor IQuit attempt

% (n=3203) Unadjusted PR Adjusted PR

(95% CI) (95% CI)

IAge in years
15-24 34.4 1.033 (1.031-1.035) 1.391 (1.387-1.395)
25-44 37.9 1.202 (1.200-1.203) 1.082 (1.080-1.083)
45-64 35.9 1.106 (1.104-1.107) 0.941 (0.939-0.942)
65 and above 33.7 Ref
Sex
Male 36.9 1.297(1.295-1.299) 1.049 (1.047-1.051)
Female 31.0 Ref
I[Education (n-9495)*
Up to primary 39.8 1.377(1.375-1.378) 1.192 (1.190-1.193)
Graduation & above 37.7 1.260(1.258-1.263) 1.115 (1.112-1.118)
Up to secondary 37.3 1.239(1.238-1.241) 0.993 (0.992-0.994)
No formal schooling 32.5 Ref
Occupation (n= 9496)*
Govt. and Non-govt. employee ~ 41.0 2.076 (2.068-2.084) 1.269 (1.262-1.276)
Self employed 38.7 1.885 (1.878-1.892) 1.292 (1.285-1.299)
Daily wager 34.7 1.511 (1.586-1.597) 1.097 (1.091-1.104)
Retired /Unemployed/32.7 1.450 (1.445-1.456) 1.113 (1.107-1.119)
Homemaker
Student 25.1 Ref
Marital status
Married 37.2 1.335 (1.332-1.337) 1.231 (1.229-1.234)
Single 32.0 1.059 (1.056-1.061) 0.789 (0.787-0.791)
Separated/ divorced/widowed 30.8 Ref
ICaste (n-9437)*
Other backward class 41.0 1.461 (1.460-1.462) 1.461 (1.460-1.462)
General 33.5 1.062 (1.061-1.063) 1.062 (1.061-1.063)
Scheduled caste/ Scheduled tribe  [32.2 Ref
Area of residence
Urban 39.3 1.187(1.186-1.188) 1.167 (1.165-1.168)
Rural 35.3 Ref
Smoking frequency
Less than daily smoking 41.4 1.303 (1.301-1.304) 1.303 (1.301-1.304)
Daily smoking 35.1 Ref
Age of initiation of regular
smoking
<15 years 37.3 1.090 (1.089-1.092) 1.095 (1.093-1.097)
> 25 years 36.9 1.069 (1.068-1.070) 1.109 (1.108-1.110)
15-25 years 35.3 Ref
Has smoking already done
harm to your body
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Yes 39.8 2.428(2.421-2.435) 2.322 (2.314-2.330)
No 33.7 1.867(1.862-1.873) 1.808 (1.802-1.815)
IDon't know 21.4 Ref

Whether  smoking tobacco
causes serious illness

Yes 37.1 3.155(3.142-3.168) 2.121 (2.111-2.131)
No 31.2 2.424(2.413-2.434) 1.947 (1.937-1.957)
Don't know 15.8 Ref

Whether smoking tobacco
causes no, one or multiple
illnesses

> 3 illnesses 38.4 1.830(1.826-1.834) 1.435 (1.431-1.439)
[Up to 3 illnesses 34.3 1.530(1.527-1.534) 1.244 (1.240-1.248)
No illness 25.4 Ref

*some participants refused to answer to that particular question, reflecting as changed denominator for analysis
**information not available for all current less than daily tobacco smokers

#Multiple responses per participant (n=frequency of responses and not respondents)

(All percentage is weighted)

Table 3: Factors affecting intention to quit tobacco in future among the currentsmokers , GATS 2016-17

[Factor Intention to quit in future

% (n=5382) \Unadjusted PR Adjusted PR

(95% CI) (95% CI)

Age group
15-24 58.3 1.796 (1.793-1.799) 1.478 (1.474-1.482)
25-44 59.1 1.855 (1.852-1.857) 1.457 (1.455-1.459)
45-64 54.0 1.506 (1.504-1.508) 1.225(1.224-1.227)
65 and above 43.8 Ref
Sex
Male 56.1 1.478(1.476-1.480) 0.789 (0.787-0.790)
Female 46.4 Ref
Education
Graduation & above 64.8 2.129(2.124-2.133) 1.378 (1.374-1.381)
Up to secondary 61.1 1.822(1.820-1.823) 1.307 (1.305-1.309)
Up to primary 58.3 1.617(1.615-1.619) 1.304 (1.302-1.305)
No formal schooling 46.3 Ref
Occupation
Govt. and Non-govt. employee  65.0 2.206(2.202-2.209) 1.359 (1.356-1.362)
Student 59.6 1.749(1.744-1.755) 1.079 (1.073-1.084)
Daily wager 55.8 1.498(1.496-1.500) 1.276 (1.274-1.278)
Self employed 55.3 1.469(1.467-1.471) 1.225 (1.223-1.227)
Retired /Unemployed/45.7 Ref
Homemaker
Caste
General 58.5 1.328 (1.326-1.329) 1.146 (1.145-1.148)
Other backward class 56.3 1.212 (1.211-1.213) 1.184 (1.182-1.185)
Scheduled caste/ Scheduled tribe  |51.5 Ref
Marital status
Married 56.1 1.800 (1.797-1.803) 1.227 (1.225-1.230)
Single 55.5 1.751 (1.747-1.755) 0.901 (0.898-0.904)
Separated/ divorced/widowed 41.6 Ref
Residence
Urban 61.0 1.379 (1.378-1.380) 1.146 (1.144-1.147)
Rural 53.2 Ref
Smoking frequency
Less than daily smoking 64.7 1.623 (1.622-1.625) 1.917 (1.913-1.921)
Daily smoking 53.0 Ref

Age of initiation of regular
smoking tobacco use

> 25 years 55.1 1.152(1.150-1.154) 1.159 (1.157-1.161)
15-25 years 53.3 1.073(1.071-1.075) 0.982 (0.981-0.984)
<15 years 51.6 Ref

Noticed information about the
dangers of smoking tobacco or
that encourages quitting

More than three sources 63.0 2.193(2.190-2.195) 1.562 (1.560-1.564)
[Up to three sources 56.2 1.656(1.655-1.658) 1.380 (1.379-1.382)
Haven't noticed 43.7 Ref
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Noticed any advertisements or
signs promoting smoking
tobacco products

Haven’t seen any such promotion

55.5

1.067 (1.065-1.068)

1.309 (1.307-1.311)

More than 2 sources promoted|
tobacco smoking

54.7

1.033 (1.031-1.034)

0.873 (0.871-0.874)

Up to 2 sources promoted tobacco)
smoking

54.0

Ref

'Whether noticed any type off
cigarette promotion

One or other type of promotion
seen

61.5

1.321(1.319-1.323)

1.051 (1.049-1.053)

No promotion seen

54.7

Ref

'Whether noticed any type of
bidi promotion

One or other type of promotion

57.5

seen

1.107(1.105-1.108)

1.144 (1.142-1.146)

INo promotion seen

55.0

Ref

harm to your body

Has smoking already done

Yes 58.7 1.977(1.972-1.982) 2.242 (2.235-2.249)
No 52.5 1.535(1.531-1.539) 1.863 (1.858-1.869)
IDon't know 41.8 Ref

Whether  smoking tobacco

causes serious illness

Yes 56.5 4.378(4.362-4.393) 2.924 (2.911-2.936)
No 46.8 2.957(2.946-2.968) 2.468 (2.457-2.479)
Don't know 41.8 Ref

Whether smoking tobacco

causes no, one or multiple

illnesses

> 3 illnesses 59.0 1.938(1.934-1.942) 1.259 (1.256-1.263)
Up to 3 illnesses 50.8 1.389(1.386-1.392) 1.041 (1.038-1.043)
INo illness 42.6 Ref

behavior, GATS 2016-17

Table 4: Multinomial logistic regression model to assess predictors of stages of change determining current tobacco smokers'cessation

Page 14 of 24

IPredictor Category Stage*
IContemplation Preparation (n=2532) Relapse (n=671)
(n=2850)
PR (95% CI)¢ PR (95% CD)¢ PR (95% CI)¢©
IAge group 15-24 1.172(1.168-1.176) 1.737(1.731-1.743) 0.800(0.796-0.804)
25-44 1.449(1.446-1.452) 1.373(1.371-1.376) 0.843(0.841-0.845)
45-64 1.376(1.373-1.378) 1.078(1.076-1.080) 0.958(0.956-0.961)
65 and above®
Sex [Female 1.338(1.335-1.341) 1.178(1.175-1.181) 0.971(0.968-0.974)
IEducation INo formal schooling 0.733(0.731-0.736) 0.742(0.740-0.745) 1.112(1.106-1.118)
lUp to primary 0.892(0.889-0.895) 1.008(1.005-1.011) 1.046(1.040-1.051)
Up to secondary 1.065(1.062-1.068) 0.866(0.863-0.868) 1.095(1.089-1.101)
Graduation &above®
(Occupation Retired /Unemployed/0.724(0.722-0.725) 0.740(0.738-0.741) 0.974(0.970-0.978)
IHomemaker
Student 0.686(0.682-0.691) 0.735(0.730-0.740) 0.331(0.325-0.336)
Daily wager 1.021(1.019-1.023) 0.856(0.855-0.858) 0.992(0.988-0.995)
Self employed 0.907(0.906-0.909) 0.941(0.939-0.943) 1.149(1.146-1.153)
Govt. and Non-
igovt. employee®
Caste SCST 0.812(0.811-0.814) 0.909(0.907-0.910) 1.097(1.095-1.100)
OBC 0.840(0.839-0.841) 1.315(1.313-1.316) 1.577(1.573-1.581)
General ®
Marital status Single 0.953(0.949-0.956) 0.790(0.787-0.793) 0.823(0.819-0.828)
Married 1.043(1.040-1.046) 1.441(1.437-1.445) 0.926(0.923-0.929)
Separated/
divorced/widowed®

IResidence

[Urban residence

1.037(1.036-1.038)

1.230(1.228-1.232)

0.942(0.940-0.944)

IFrequency of smoking

Daily smokers

0.574(0.573-0.576)

0.409(0.408-0.410)

0.646(0.643-0.648)

Initiation of
tobacco smoking

regular< 15 years

0.978(0.976-0.980)

0.862(0.860-0.864)

1.361(1.356-1.365)

15-25 years

0.973(0.971-0.974)

0.797(0.796-0.798)

1.228(1.225-1.230)

> 25 yearsP
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Noticed information abouﬁHaven‘t noticed
the dangers of smokinﬂUp to three sources

tobacco or that encourages
quitting

0.625(0.624-0.627)

0.621(0.620-0.622)

0.868(0.865-0.870)

0.885(0.884-0.886)

0.952(0.950-0.953)

1.219(1.216-1.221)

More than three sources®

Noticed anyj
advertisements or|

Haven't seen any such
romotion

2.114(2.109-2.118)

1.357(1.354-1.359)

1.738(1.733-1.743)

signs promoting smokingUp to 2 sources promoted

tobacco products

tobacco smoking

1.660(1.656-1.664)

1.038(1.036-1.041)

1.814(1.807-1.820)

more than 2  sources
promoted tobacco smoking®

'Whether noticed any type|
of cigarette promotion

No promotion of cigarettel
seen

0.943(0.940-0.945)

0.854(0.852-0.856)

0.714(0.712-0.717)

(Whether noticed any type
of bidi promotion

No promotion of bidi seen

0.876(0.875-0.878)

0.717(0.716-0.719)

0.608(0.607-0.610)

Has smoking already done
harm to your body

No

1.698(1.692-1.704)

D.453(2.442-2.463)

1.548(1.539-1.557)

Yes

2.034(2.027-2.042)

3.345(3.330-3.359)

2.148(2.136-2.160)

IDon't know®

'Whether smoking tobacco
causes serious illness

Yes 2.773(2.759-2.787) _ B.775(3.751-3.800) 1.746(1.735-1.757)
No 2.708(2.693-2.723) 3.014(2.994-3.035) 2.277(2.261-2.292)
IDon't know®

[Whether smoking tobacco
causes no, one or multiple|

No illness

1.022(1.019-1.025)

0.578(0.575-0.580)

1.098(1.093-1.102)

Up to 3 illnesses

0.836(0.835-0.837)

0.790(0.789-0.791)

0.926(0.925-0.928)

illnesses > 3 illnesses®
aReference category: Pre-contemplation stage
®Redundant parameter

°Adjusted

Figure-1 Cessation methods used by the current smokers who attempted to quit smoking in
last 12 months, GATS 2016-17

Figure 2: Distribution of promotional strategies encouraging smoking noticed by the current
tobacco smokers in past 30 days, GATS 2016-17

Figure 3: Age-wise distribution of smoking tobacco product use among current daily and
less than daily tobacco smokers, GATS 2016-17

Contributorship statement: SG conceptualized the idea. GB did the review of literature. SG
and SK designed the study. GB and RK performed the data curation. Data analysis was
performed by RK. GB drafted the paper. The draft was critically revised for important
intellectual content by all authors and thereafter approved the final version. All authors have read
and approved the manuscript. SG is the guarantor for all aspects of the study ensuring those
questions related to the accuracy or integrity of any part of the work that are investigated.

Competing interests: None

Funding: This manuscript did not receive any funding.

Data sharing statement: The authors accessed the datasets from Global Tobacco Surveillnmec
System (GTSS).

References
1. Office USPHS. Smoking Cessation: A Report of the Surgeon General [Internet]. 2020.
2. Taylor DH Jr HV, Henley SJ, Thun MJ, Sloan FA. Benefits of smoking cessation for longevity.

Am J Public Health. 2002;Jun;92(6):990-6.

14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469

BMJ Open
3. Jha P. The hazards of smoking and the benefits of cessation: a critical summation of the
epidemiological evidence in high-income countries. Elife. 2020;9:¢49979.
4. Office USPHS. Interventions for Smoking Cessation and Treatments for Nicotine Dependence.
Smoking Cessation: A Report of the Surgeon General [Internet]. 2020.
5. Chaiton M DL, Cohen JE, Bondy SJ, Selby P, Philipneri A, Schwartz R. Estimating the number

of quit attempts it takes to quit smoking successfully in a longitudinal cohort of smokers. BMJ Open.
2016 Jun 9;6(6):e011045. doi: 10.1136/bmjopen-2016-011045. PMID: 27288378; PMCID:
PMC4908897.

6. Society. AC. Guide to Quitting Smoking. [Available from:
http://www.cancer.org/healthy/stayawayfromtobacco/guidetoquittingsmoking/guide-to-quitting-smoking-
pdf.

7. Ellerman A FC, Stillman S. Smoking cessation: 7.7: personal factors associated with quitting. In:

Scollo M, Winstanley M, eds. Tobacco in Australia: facts and issues. 3rd edn Carlton, VIC: Cancer
Council Victoria, 2008:52.

8. Health UDo, Services H. Women and smoking: A report of the Surgeon General. Rockville, MD:
US Department of Health and Human Services, Public Health ...; 2001.

9. Jiloha R. Biological basis of tobacco addiction: Implications for smoking-cessation treatment.
Indian journal of psychiatry. 2010;52(4):301.

10. Prochaska JO, Velicer WF. The transtheoretical model of health behavior change. American
journal of health promotion. 1997;12(1):38-48.

11. Panda R, Venkatesan S, Persai D, Trivedi M, Mathur MR. Factors determining intention to quit
tobacco: exploring patient responses visiting public health facilities in India. Tobacco induced diseases.
2014;12(1):1-10.

12. Jung M. Exploring socio-contextual factors associated with male smoker’s intention to quit
smoking. BMC Public Health. 2016;16(1):1-8.

13. Feng G, Jiang Y, Li Q, Yong H-H, Elton-Marshall T, Yang J, et al. Individual-level factors
associated with intentions to quit smoking among adult smokers in six cities of China: findings from the
ITC China Survey. Tobacco control. 2010;19(Suppl 2):i6-i11.

14. Ministry of Health and Family Welfare Gol. Global adult tobacco survey: India report 2016-17.
2017.

15. Organization WH. WHO framework convention on tobacco control. WHO Regional Office for
South-East Asia; 2004.

16. National Tobacco Control Cell MoH, Family Welfare Gol. Operational Guidelines. National
Tobacco Control Programme. 2015.

17. Panda R, Persai D, Venkatesan S. Missed opportunities for brief intervention in tobacco control
in primary care: patients’ perspectives from primary health care settings in India. BMC health services
research. 2015;15(1):1-9.

18. Kumar R, Saroj SK, Kumar M. Tobacco Quitline toll-free number on tobacco packets in India:
An analysis on outcome. Monaldi Archives for Chest Disease. 2021;91(2).

19. Gopinathan P, Kaur J, Joshi S, Prasad VM, Pujari S, Panda P, et al. Self-reported quit rates and
quit attempts among subscribers of a mobile text messaging-based tobacco cessation programme in India.
BmlJ Innovations. 2018;4(4).

20. Srivastava S, Malhotra S, Harries AD, Lal P, Arora M. Correlates of tobacco quit attempts and
cessation in the adult population of India: secondary analysis of the Global Adult Tobacco Survey, 2009—
10. BMC Public Health. 2013;13(1):1-8.

21. Coppo A, Baldissera S, Migliardi A, Minardi V, Quarchioni E, Ferrante G, et al. Quit attempts
and smoking cessation in Italian adults (25-64 years): factors associated with attempts and successes. The
European Journal of Public Health. 2017;27(4):717-22.

22. General USPHSOotS, Prevention NCfCD, Smoking HPOo. Preventing tobacco use among youth
and young adults: a report of the surgeon general: US Government Printing Office; 2012.

15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 24

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://www.cancer.org/healthy/stayawayfromtobacco/guidetoquittingsmoking/guide-to-quitting-smoking-pdf
http://www.cancer.org/healthy/stayawayfromtobacco/guidetoquittingsmoking/guide-to-quitting-smoking-pdf
http://bmjopen.bmj.com/

Page 17 of 24

oNOYTULT D WN =

470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519

BMJ Open

23. Samim D, Méan M, Clair C, Marques-Vidal P. A 10-year observational study on the trends and
determinants of smoking status. PloS one. 2018;13(7):¢0200010.

24, Pradhan PMS, Marahatta K. Cross-sectional survey on quitting attempts among adolescent
smokers in Dharan, Eastern Nepal. Journal of addiction. 2016;2016.

25. Nargis N, Yong H-H, Driezen P, Mbulo L, Zhao L, Fong GT, et al. Socioeconomic patterns of
smoking cessation behavior in low and middle-income countries: Emerging evidence from the Global
Adult Tobacco Surveys and International Tobacco Control Surveys. PloS one. 2019;14(9):¢0220223.

26. Fidanci I, Ozturk O, Mustafa U. Transtheoretic model in smoking cessation. Journal of
Experimental and Clinical Medicine. 2017;34(1).
27. Segan CJ, Borland R, Greenwood KM. Do transtheoretical model measures predict the transition

from preparation to action in smoking cessation? Psychology and Health. 2002;17(4):417-35.

28. Chandramouli C, General R. Census of india 2011. Provisional Population Totals New Delhi:
Government of India. 2011:409-13.

29. National Center for Chronic Disease Prevention and Health Promotion, Office of Smoking and
Health, Global Tobacco Surveillance System Data (GTSSData).

30. Group GTSSC. Global Tobacco Surveillance System (GTSS): purpose, production, and potential.
The Journal of school health. 2005;75(1):15.

31. Liu KT, Kueh YC, Arifin WN, Kim Y, Kuan G. Application of transtheoretical model on
behavioral changes, and amount of physical activity among university’s students. Frontiers in psychology.
2018;9:2402.

32. Han H, Pettee Gabriel K, Kohl III HW. Application of the transtheoretical model to sedentary
behaviors and its association with physical activity status. PloS one. 2017;12(4):e0176330.

33. Nakabayashi J, Melo GR-i, Toral N. Transtheoretical model-based nutritional interventions in
adolescents: a systematic review. BMC Public Health. 2020;20(1):1-14.

34, Nigg CR, Geller KS, Motl RW, Horwath CC, Wertin KK, Dishman RK. A research agenda to
examine the efficacy and relevance of the transtheoretical model for physical activity behavior.
Psychology of sport and exercise. 2011;12(1):7-12.

35. Smith AL, Carter SM, Chapman S, Dunlop SM, Freeman B. Why do smokers try to quit without
medication or counselling? A qualitative study with ex-smokers. BMJ open. 2015;5(4):e007301.

36. Mikkelsen SS, Dalum P, Skov-Ettrup LS, Tolstrup JS. What characterises smokers who quit
without using help? A study of users and non-users of cessation support among successful ex-smokers.
Tobacco control. 2015;24(6):556-61.

37. Scotland A. Tobacco and Older Adults: a literature review. Edinburgh: ASH Scotland. 2004.

38. Kerr S, Watson H, Tolson D, Lough M, Brown M. Smoking after the age of 65 years: a
qualitative exploration of older current and former smokers’ views on smoking, stopping smoking, and
smoking cessation resources and services. Health & social care in the community. 2006;14(6):572-82.

39. Twigg L, Moon G, Szatkowski L, Iggulden P. Smoking cessation in England: Intentionality,
anticipated ease of quitting and advice provision. Social science & medicine. 2009;68(4):610-9.

40. Maguire CP, Ryan J, Kelly A, O'Neill D, Coakley D, Walsh JB. Do patient age and medical
condition influence medical advice to stop smoking? Age and ageing. 2000;29(3):264-6.

41. Gilbert H, Sutton S, Sutherland G. Who Calls QUIT®? The characteristics of smokers seeking
advice via a telephone helpline compared with smokers attending a clinic and those in the general
population. Public Health. 2005;119(10):933-9.

42. Jesus MCPd, Silva MHd, Cordeiro SM, Kortchmar E, Zampier VSdB, Merighi MAB.
Understanding unsuccessful attempts to quit smoking: a social phenomenology approach. Revista da
Escola de Enfermagem da USP. 2016;50:71-8.

43. Khuder SA, Dayal HH, Mutgi AB. Age at smoking onset and its effect on smoking cessation.
Addictive behaviors. 1999;24(5):673-7.

44, Caponnetto P, Polosa R. Common predictors of smoking cessation in clinical practice.
Respiratory medicine. 2008;102(8):1182-92.

16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538

539

BMJ Open

45. Messer K, Trinidad DR, Al-Delaimy WK, Pierce JP. Smoking cessation rates in the United
States: a comparison of young adult and older smokers. American journal of public health.
2008;98(2):317-22.

46. Allen AM, Oncken C, Hatsukami D. Women and smoking: the effect of gender on the
epidemiology, health effects, and cessation of smoking. Current addiction reports. 2014;1(1):53-60.

47. McKee SA, O'Malley SS, Salovey P, Krishnan-Sarin S, Mazure CM. Perceived risks and benefits
of smoking cessation: gender-specific predictors of motivation and treatment outcome. Addictive
behaviors. 2005;30(3):423-35.

48. Chinwong D, Mookmanee N, Chongpornchai J, Chinwong S. A comparison of gender differences
in smoking behaviors, intention to quit, and nicotine dependence among Thai university students. Journal
of addiction. 2018;2018.

49. Buckner JD, Vinci C. Smoking and social anxiety: The roles of gender and smoking motives.
Addictive Behaviors. 2013;38(8):2388-91.

50. Hyland A, Li Q, Bauer JE, Giovino GA, Steger C, Cummings KM. Predictors of cessation in a
cohort of current and former smokers followed over 13 years. Nicotine & Tobacco Research.
2004;6(Suppl_3):S363-S9.

51. Daoud N, Hayek S, Muhammad AS, Abu-Saad K, Osman A, Thrasher JF, et al. Stages of change
of the readiness to quit smoking among a random sample of minority Arab-male smokers in Israel. BMC
public health. 2015;15(1):1-13.

17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 24

"ybuAdoo Ag pajoslold 1senb Ag £202 ‘Z dy uo jwoo fwig-uadolwg//:diy wouj pspeojumoq 220z Arenuer T€ U0 9T6050-T20Z-uadolwa/oeTT 0T se paysiignd 1s1y :uado (NG


http://bmjopen.bmj.com/

Page 19 of 24 BMJ Open

oNOYTULT D WN =

Try to quit without assistance
9 Counseling 8.4
10 Switching to smokeless tobacco 4.2
Other prescription medication 2.7

13 Traditional medicines 2.5

14 Unspecified method 22

15 Nicotine Replacement Therapy 1.7

Q quitline | 0.4

18 m-Cessation | 0.1

Figure 1: Cessation method used by the current smokers who attempted to quit tobacco in last 12 months,
22 GATS 2016-17

24 171x76mm (150 x 150 DPI)

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Sold 2 sale price
Free gifts or special discoonts
Free samples

Clothing or other items with concerned brand name or
logn

Sirategy to promats tubacea smoking

Promaotion in the mall

]

10 20 30 40 50 &0 70 RO 90 100
Percent

Distribution of promotional strategies encouraging smoking noticed by the current tobacco smokers in past

30 days, GATS 2016-17

254x190mm (96 x 96 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 24

"ybuAdoo Ag pajoslold 1senb Ag £202 ‘Z dy uo jwoo fwig-uadolwg//:diy wouj pspeojumoq 220z Arenuer T€ U0 9T6050-T20Z-uadolwa/oeTT 0T se paysiignd 1s1y :uado (NG


http://bmjopen.bmj.com/

Page 21 of 24 BMJ Open

oNOYTULT D WN =

Daily smokers, 15-24 years
100.0%

10 Less than daily smokers,

>65 years Daily smokers, 25-44 years

\\\

%% Daily smokers, 265 years

24 Less than daily smokers,
15-24 years

15 Less than daily smokers,

16 45-64 years Daily smokers, 45-64 years

s (Cjgarette ====Rolled tobacco ====Bidi ====Cheroot, hukka and other forms of smoking tobacco

28 Figure 3: Age-wise distribution of smoking tobacco product use among current daily and non-daily tobacco
29 smokers, GATS 2016-17

165x108mm (150 x 150 DPI)

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

The following questions were used to conduct the analysis:

Code Question

AO03 How old are you?

A04 What is the highest level of education you have completed?

A05 Which of the following best describes your main work status over the
past 12 months?

A09 Do you belong to a scheduled caste, scheduled tribe, other backward
caste, or none of these groups?

All What is your marital status? Would you say single, married,
separated, divorced, or widowed?

B0O1 Do you currently smoke tobacco on a daily basis, less than daily, or

not at all?

B04, B0O5, B08, B0O9

(daily smokers) How old were you when you first started smoking
tobacco daily?How many years ago did you first start smoking
tobacco daily?
(less than daily)how old were you when you first started smoking
tobacco daily? How many years ago did you first start smoking
tobacco daily?

BO7

How soon after you wake up do you usually have your first smoke?

Do1

The next questions ask about any attempts to stop smoking that you
might have made during the past 12 months. Please think about
tobacco smoking. During the past 12 months, have you tried to stop
smoking?

D03 (DO3A to DO3E)

During the past 12 months, did you use any of the following to try to
stop smoking tobacco?

D08

Which of the following best describes your thinking about quitting
smoking?

GO1 (GO1A to GOL1I)

In the last 30 days, have you noticed information about the dangers of
smoking tobacco or that encourages quitting in any of the following
places?

GO04 (GO4A to GO4K)

In the last 30 days, have you noticed any advertisements or signs
promoting smoking tobacco products in the following places?

G06 (GOBA to GO6G)

In the last 30 days, have you noticed any of the following types of
cigarette promotions?

G206 (G206A to G206G)

In the last 30 days, have you noticed any of the following types of
Bidi promotions?

HO1 Based on what you know or believe, does smoking tobacco cause
serious illness?
HHO7 Based on what you know or believe, has smoking already done any

harm to your body? Would you say definitely no, probably no,
probably yes, or definitely yes?
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Theoretical Constructs of Smoking Cessation among Current Tobacco Smokers in India: A
Secondary analysis of Global Adult Tobacco Survey-2 (2016-17)

Abstract

Background: Quitting tobacco smoking is a complex process, and the transtheoretical model
(TTM) describes the various stages of behavior change that smokers experience to stop smoking.
Predictors of intention to quitand stage of behavior change could assist policymakers in
establishing tailor-made strategies to offer support. Objective: In the current study, we
analyzed the determinants of cessation among 9499 current smokers of India recorded during the
second Global Adult Tobacco Survey (GATS, 2016-2017). Methods: Bivariate
analysis, multivariate analysis (binary logistic regression was performed for past quit attempts
and intention to quit smoking in the future; multinomial logistic regression to understand
predictors of various stages of change determining cessation behavior of current smokers) was
undertaken. Results: The majority of the smokers was men (91.0%), in 25-44 years age
group, (42.3%), daily wagers (37.4%), and resided in the rural area (70%), with bidi being
the most commonly  smoked product  (72%). Nearly  72% tried to  quit  without
any assistance with 36.6% (pre-contemplation), 27% (contemplation), 28% (preparation (or
action)) and 8.1% in (relapse) stage. Men [(1.049); CI 1.047-1.051], the primary [1.192; CI
1.190-1.193] as well as higher education, being married [1.231; CI 1.229-1.234] and urban
residence [1.167; CI 1.1.65-1.168] were found to  be associated ~ with  higher
prevalence of previous quit attempts. The regression modeling found out that intent
to quit reduced with increasing age and was similarly prevalent with any level of education.
Conclusion: Understanding  stages of behavior change  could assist the  stakeholders in
developing individualized interventions along with the development of intensive cessation
protocols in clinical & public health settings.

Keywords: Global Adult Tobacco Survey, smoking, quit attempts, intention to quit, stage of
change, India

Strengths and limitations of this study

e This analysis provides an understanding of the stage of behavior change among current
smokers of India.

e It addresses the key determinants of quit attempts and intention to quit that would support
the design of individual and population-based tobacco cessation programs in India.

e The article provides specific recommendations for policy & practice for increasing
awareness about cessation services at various points of patient contact.

e The study designdoes notpermitus to establisha temporal relationship, and the
responses collected during the survey are susceptible to recall bias.

e The predictors of quit attempt and intention to quit may vary for various forms of tobacco
consumption which was not included in this analysis.
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Background

Smoking cessation at any age is associated with substantial health and economic benefits!!lalong
with the addition of considerable longevity.[?] In comparison to non-smokers, smokers who start
smoking early in adulthood lose a decade of life expectancy. Smoking cessation, especially
before the age of 40, leads to a substantial decrease in mortality risk.[}] Due to nicotine
dependence, the smokeris required to make multiple quit attempts to quit finally.[¥A
prospective cohort study of smokers estimated that it might take 30 or more quit attempts before
quitting permanently.5] Apart from this, evidence suggests a varied number of quit attempts
ranging from 810 (The American Cancer Society)®),12—14 (Australian Cancer Council)l’],8-11
(The Centers for Disease Control and Prevention)[®! before quitting forever.

Quitting tobacco smoking is a complex process.’! The trans-theoretical behavioral change model
(TTM) describes the process of change that smokers experience to be able to stop smoking. As
per the TTM, the smoker evolves through pre-contemplation, contemplation, preparation,
action, maintenance, and termination stages in the smoking cessation.!”’A key element in
achieving 'quit status' is the intention to quit smoking.l'''This element before cessation has
been stated as a determinant of whether the smoker would engage in a cessation
program, attempt to quit smoking,and succeed in quitting. During the preparatory stage, the
intent to quit may be higher than the latter, but it is not easy to demonstrate behavior change.[!?
131 Thus, it is crucial to analyze the factors influencing the intention to quit smoking in order
to evaluate the diverse underlying contextual factors that influence a smoker's intention to quit
smoking.

Global Adult Tobacco Survey, round-2 conducted in India in the year 2016-2017 recorded that
almost two in five (38.5%) adult smokers had attempted to quit smoking tobacco in the last 12
months prior to the survey. However, the proportion of smokers who made a quit attempt during
Global Adult Tobacco Survey (GATS) -1(2010) and GATS -2(2017) remained similar (38.4% vs
38.5%). Further, nearly half of the cigarette (47.4%) and bidi smokers (48.7%) who made a quit
attempt in the past 12 months were able to maintain a quit status for less than a

month.['*l However, the proportion of current smokers interested or planning to quit smoking
increased from 46.6% (GATS-1) to 55.4% (GATS-2).14]

India is a signatory to World Health Organization's — Framework Convention on Tobacco
Control (WHO-FCTC)and has been implementing Article 14 of WHO-FCTC concerning
tobacco dependence and cessation.['SFurther, the Government of India (Gol) launched National
Tobacco Control Programme in 2007-2008 with one of the key objective of helping people quit
tobacco use in conformance to Article 14 of WHO-FCTC.!"IThe Gol established Tobacco
Cessation Centers (in 2002) at district hospitals.l'”! Further, m-cessation (December, 2015) and
national tobacco quitline services were launched in 2016 and further expanded to satellite
centres in 2018[18: 191 to support tobacco users for quitting.

Understanding the socio-demographic variables and other factors in facilitating or restraining
quit behavior of tobacco users is essential for designing & implementing a focused tobacco
control intervention. Furthermore, awareness of these factors may also promote tobacco
cessation initiatives to establish a staged progression of smoking cessation. A data analysis of
GATS-1 (2010),from India, demonstrated  significant association of socio-demographic
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characteristics with quit attempts indicating the need to re-examine their effect on
cessation.l??] Another study conducted among Italian adults reported an association of successful
quit attempts with higher education level and young age.[?'] Further, it is important to understand
the factors that may influence different tobacco smokers by their personal characteristics
(gender, age, caste, education and occupation) in order to optimize and strategize effective
cessation campaigns. This understanding is solicited for tailoring the content of the message as
per aforementioned classification so as to increase the message's relevance and ability to
persuade.[??]

Evidence states that lower SES is predictive of a lower probability of quit intention, quit
attempts, and successful quitting. A study conducted among Italian smokers found an association
of successful recent quit attempts with higher educational level, absence of economic difficulties,
and younger age.?'JAn analysis of data from a population-based prospective study from
Switzerland concluded that the determinants of behavior change vary according to the smoking
status.[?3] Besides, relapse often occurs even after multiple quitting attempts. Therefore, cessation
interventions that support abstinence during this phase are important.*IThere is a limited
evidence from LMICs regarding the association between smoking cessation behavior and
SES.[23]

Determining the factors that influence quit intentions opens the door to developing effective
policies and programmes to help Indian smokers quit. In smoking addiction, TTM measurement
tools have a potential for evaluation of smoking cessation and planning quit-behavior. TTM is a
significant tool for smoking cessation with its ability to use different models of behavior
changes.*°/Further, literature suggeststhat research on the predictors of the transition from
preparation to action stage is warranted, which is largely missing in Indian populationdespite
leading the tobacco use statistics globally!?’ITherefore, in the current study, we undertook the
secondary data analysis of GATS-2 to analyze the determinants of smoking cessation and intent
to quit smoking among current tobacco smokers of India.

Methods

Study Settings
The nationwide representative survey of GATS (round 2) was carried out in the Indian sub
continent during years 2016-2017!'4lcovering a population of 1029 million(Census 2011).128]

4

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173

BMJ Open

Study design and data sources

This study is secondary data analysis of GATS-2, India, 2016-17which is being conducted under
the Global Tobacco Surveillance System (GTSS).[2JGATS is a nationwide cross- sectional
household survey, which uses standardized methodology for monitoring tobacco use as well as
tracking changes in key measures of tobacco control among adults aged 15 or above.B3% The
GATS-2 out in 2016-17 using a standardized methodology. Survey was a project of the Ministry
of Health & Family Welfare (MoH&FW), Government of India and it designated Tata Institute
of Social Sciences (TISS), Mumbai as the nodal implementing agency for the survey. The data
collection fieldwork was conducted was carried out in all 30 states including Union Territories
(Chandigarh and Puducherry) between August 2016 and February 2017 with a sample of 84,047
households (30,821 from urban areas and 53,226 from rural areas) The survey used probability
proportional to size (PPS) sampling technique, with adoption of three stage sampling design for
rural areas (Villages-Households-Respondent) and a four stage was for urban areas (Wards-
Census Enumeration Block- Households- Respondent)!'¥]

Sample size:

Out of the total sample, we extracted the sample of 9499 respondents who were current tobacco smokers
(daily and less than daily)

Patient and Public Involvement: No patient involved

Operational Definitions

The following operational definitions were used in GATS for variables under the study:

e Current tobacco smoker: An individual who currently smokes any tobacco product, either
daily or occasionally.

e A quit attempt in the survey was defined as current tobacco smokers who tried to quit during
the past 12 months and former tobacco smokers and smokeless tobacco users who have been
abstinent for < 12 months. In this analysis, we included the former one.

o Intention in quitting smoking in the future was defined as current tobacco smokers planning
or thinking about quitting smoking within the next month, 12 months, or someday.[!4]

o Stage of Change- Based on the tobacco smoking cessation behavior, the current tobacco
smokers were classified into following stages of change:

Pre-contemplation: The current tobacco smokers who neither made a quit attempt in the past nor
intend to quit in the future.

Contemplation: The current tobacco smokers who did not make a quit attempt in past but intend
to do so in future.

Preparation (or action!): The current tobacco smokers who made a quit attempt in the past and
intend to quit in the future (apparently because their past quit attempt could not yield success).

Relapse: The current tobacco smokers who made an unsuccessful quit attempt in the past do not
intend to quit in the future.

Study variables
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Outcome variables included past quit attempts and intention to quit tobacco smoking in future.
The exposure variables included socio-demographic characteristics, smoking history and pattern,
exposure to media advertisements for and against tobacco smoking, and knowledge about the
health effects of tobacco smoking. The questions used for analysis along with codes are added to
supplementary file-1.

Data analysis

We performed univariate analysis (frequency distribution), bivariate analysis (chi-square), and
multivariate analysis (binary logistic regression for outcome variables mentioned above; and,
multinomial logistic regression to understand predictors of various stages of change determining
cessation behavior of current tobacco smokers. The analysis was performed in SPSS software,
version 16 [SPSS Inc. released 2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc.]
(with p-value <0.05).

Ethics statement
The ethical clearance was not sought as this work is on secondary data.

Data sharing statement
The data of GATS-2 Indiais available at Global Tobacco Surveillance System Data
(GTSSD), Centres For Disease Control and Prevention (CDC) in the public domain.[>*]

Results:

A total of 9499 current tobacco smokers were identified. The socio-demographic distribution of
currents smokers is presented in Table-1. 63% of the current smokers had made a quit attempt
within past 12 months from the survey. Around 44% of participants had no intention to quit
tobacco smoking in the near future. More than 90% tobacco smokers were aware about serious
illnesses caused by smoking tobacco. Further, 11% reported to have witnessed one or other type
of promotion of bidi smoking. Based on the cessation behavior of current smokers, they were
classified into four groups using the Stages of Change Model.l'%'The analysis revealed that
36.6% of current tobacco smokers were in the pre-contemplation stage. (Table 1)

Table 1: Distribution of socio-demographic & tobacco smoking-related attributes among
current tobacco smokers in India, GATS 2016-17

Nearly 72% of current tobacco smokers tried to quit without any assistance, whereas counseling
was sought by 8.4% of tobacco smokers. Further, 4.2% switched to smokeless tobacco as well.
Nicotine replacement was sought by an even lesser proportion (1.7%). (Figure 1)

Figure 1: Cessation methods used by the current smokers who attempted to quit smoking
in last 12 months, GATS 2016-17 (multiple responses)

Maximum promotion was noticed for bidi products in the form of coupons for purchasing (7.8%)
followed by sale at low price (3.4%) or as free gifts (3.2%) in comparison to cigarette promotion.
However, the surrogate advertisement promotion was more for cigarettes (2.2%) than bidis (2%).
(Figure 2)

Figure 2: Distribution of promotional strategies encouraging smoking noticed by the
current tobacco smokers in past 30 days, GATS 2016-17
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The age-related distribution of various tobacco smoking products was assessed for current
tobacco smokers based on smoking frequency. Daily bidi smoking was practiced by 45 years and
above age group. This was represented using spider diagram to highlight the age wise
difference in daily and non-daily use of smoking tobacco in various forms. (Figure3)

Figure 3: Age-wise distribution of smoking tobacco product use among current daily and
less than daily tobacco smokers, GATS 2016-17

The males, primary as well as higher education (graduation and above), being employed (or
retired), married, higher caste and urban residence were found to be associated with higher
prevalence of previous quit attempts among current smokers. Further, exposure to regular
smoking during early adulthood, perception & awareness about ill effects of smoking on body,
and smoking being able to cause a multitude of health effects was also associated with increased
quit attempts.(Table-2)

Table 2: Factors affecting quitting attempts within past 12 months among the current
smokers, GATS 2016-17

Factors affecting intent to quit tobacco in near future:

The regression modeling revealed that intent to quit reduced with increasing age and was
similarly prevalent with any level of education. Having an occupation with monetary outcomes
(i.e. except being student), being married, initiation after the age of 25 years, experience of ill
health effect due to smoking, perception about smoking being able to cause serious and
multitude of illnesses and those who recently noticed more than two advertisements about
tobacco products was associated with higher odds of intention to quit in future. (Table 3)

Table 3: Factors affecting intention to quit tobacco in future among the current
smokers, GATS 2016-17

The socio-demographic profile of current smokers and their smoking related attributes were
tested to find out predictors of being in any of the stages of Transtheoretical model.l'%7Y ounger
age, female sex, non-exposure to advertisements promoting smoking,werecommon predictors of
being in contemplation and preparation stage. Further, experience of ill health effects because of
smoking was a common predictor to contemplation, preparation and relapse stage.

The perception about tobacco being able to cause serious health effects
(contemplation);education up to primary level, daily wager, OBC caste, being married
(preparation); lack of formal education, self-employment, any caste other than general, initiation
of tobacco use at age less than 25 years, noticing information encouraging tobacco use as well as
quitting, perception about tobacco not being able to cause serious health effects (relapse) were
additional predictors. (Table 4)

Table 4: Multinomial logistic regression model to assess predictors of stages of change
determining current tobacco smokers'cessation behavior, GATS 2016-17
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Discussion

The focus of this paper was to look for the determinants of two major aspects of tobacco
smoking cessation-quit attempts and intent to quit as they can help us in understanding smokers'
attitude and behavior towards smoking cessation. We utilized the Transtheoretical model (TTM)
for a cyclic representation of factors influencing behavior change of a smoker which will
facilitate tailored heath promotion strategies that are individualized and easily adapted. The
purpose of TTM is to delineate smoker's behavior under the five stages and describe how
smokers move dynamically through them. The TTM model used in the study has aptly proved
that smokers not only perceive more benefits as they move in later stages but are also being
influenced by a different set of determinants for smoking cessation. This view has been
supported by other studies on physical activity3!l, sedentary behavior*?l, nutritional
interventions!33! etc. The TTM's ability to customize its constructs to an individual's readiness to
initiate cessation behavior is a major strength, making individually-based interventions
applicable at the population level. The TTM is flexible enough to be employed by almost any
sort of practitioner or researcher, which adds to the possibility of a population-based intervention
strategy. The TTM can combine clinical and public health strategies to increase the likelihood of
successful health behavior change.[?4]

Out of the current tobacco smokers who made a quit attempt in past, majority reported (72%) to
have attempted to quit without any assistance. This could be due to various reasons such as lack
of awareness among users about the available treatment options (pharmacotherapy & nicotine
replacement therapy, quitlines & mCessation), concerns about their safety and perceiving that
unassisted is a better choice.[?> 361 The lower odds of quit attempt among the older age groups in
the study may be attributed to higher nicotine addiction level37), beliefs about quitting, believing
that 'the damage had been done' so they see no point in attempting to quit later in lifel33], beliefs
of health care providers reluctance to give cessation advice or to provide medication, type,
location and visibility of smoking cessation services!®® 41, reluctance to use telephone or online
support such as m-cessation.[*!1Only after they contract some illness due to smoking, they think
and perhaps attempt to quit (or reduce) smoking,[*?] as indicated in this paper as well. Prevalence
of quit attempt was higher (PR 2.32) among those who experienced tobacco-related harm to their
body or perceived that tobacco smoking can cause serious illness (PR: 2.121).Those who started
smoking regularly after the age of 25 years had higher odds of quit attempts than those who
started at the age of less than 15 years. Similar findings have been reported by previous studies
as well.43 44t is possible that a young adult, who started late, had comparatively more
information on the ill-effects of tobacco smoking. We found that the odds of quit attempts and
intent to quit were higher among those who had experience of ill health due to tobacco smoking,
or believed that tobacco smoking can cause serious illness. This may include witnessing
someone with declining health due to tobacco smoking.

Younger age, female sex, and non-exposure to advertisements promoting smoking were common
predictors of being in contemplation and preparation stages, as explained further. The possibility
that societal norms against smoking are significantly stronger among these younger adult
smokers, as seen by their high level of desire to quit.**yWomen may have a higher risk of
smoking-related morbidity and mortality, and face different barriers to smoking cessation that

8

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘yBuAdod Ag paloaloid 1senb Ag €20z ‘2 Iudy uo /wod fwg uadolwgy/:dny wouy papeojumoq ‘Zz0z Arenuer T Uo 9T6050-T202-uadolwag/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

oNOYTULT D WN =

311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357

BMJ Open

warrant intervention.[**) Women smokers are more likely to believe that society disapproves of
smoking,perceive that the risk of dying from smoking significantly greater among them, and
have more concerns regarding health than men.*”-*IFurther, experience of ill health effects
because of smoking was a common predictor to contemplation, preparation and relapse stage.
The advancement to later stages in TTM model may be attributed to having experienced an
illness due to smoking resulting in compromised health status, increased treatment costs and
implied financial burden.[3% 311

This study has certain limitations. First, it is difficult to establish a temporal relationship between
quit attempt/intention to quit with other variables as it was secondary analysis of cross-sectional
household survey. Second, the responses are also susceptible to recall bias. Further, as indicated
in this paper, the odds of quit attempt were higher among those who experienced tobacco related
harm to their body. It is possible that the majority of them were those who already had an
episode of smoking-related illness. This theory wasn't however, tested by the authors in the
present paper due to lack of required information. The predictors of quit attempt and intention to
quit may vary for various forms of tobacco consumption which was not included in this analysis.
The age of first exposure to tobacco smoking, reasons for doing so and reasons for continuously
indulging in tobacco smoking were not asked in GATS survey. Also, reasons for making quit attempts, if
asked, could shed some light on potential motivational factors.

We propose the following recommendations for policymakers, implementers, health care
providers (HCPs), researchers, academia and civil society advocates enhancing the quit attempts
and promoting cessation among current smokers. Understanding the stage of behavior change
among these smokers could assist the stakeholders in developing such interventions that cater to
the individual stages and facilitate the desired outcome. Dedicated cessation programs addressing
women and younger age groups could help the smoker's progress from contemplation to
preparation and action stages. Checks on surrogate advertisements of tobacco products need to
be strengthened along with steering of increased taxes on bidis to impact the affordability of the
product. Further, concrete & aggressive mass media campaigns along with advertising
mcessation and quitline services with wider coverage, especially for motivating smokers residing
in rural areas, need to be implemented. Integrated capacity building initiatives on cessation for
HCPs providing services under various national health programmes (NCD control, oral health,
maternal & child health, tuberculosis control, mental health etc.) may be introduced.

Further, building the motivation of HCPs to uptake and deliver cessation support (identification
of smokers, sharing benefits, addressing barriers, coping strategies) is of paramount importance.
Qualitative research must be conducted to understand the reasons for preferring not to make
another quit attempt so that the causes of relapse can be addressed via individual counseling
programs. Also, research is necessary to understand the difference in cessation practices across
different cross-cultural settings.Inclusion of smoking cessation as part of the medical curriculum
that prioritizes the need to ask about smoking habits and offer support to each user could be
helpful. Civil society could mobilize community support for the uptake of cessation services and
facilitate the exchange of good practices in cessation.

Conclusion

The present study encapsulates and demonstrates that TTM approach is highly applicable in the
current context. The factors influencing different stages of TTM were younger age, female sex,
non-exposure to advertisements promoting smoking, for contemplation and preparation both. In
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addition, experience of ill health effects because of smoking was a common predictor to
contemplation, preparation and relapse stage. This indicates that there is a need for designing
stage-based cessation interventions at individual and population levels that caters and focuses on
aforementioned groups and hard to engage groups such as older age groups. Given that
experience of ill health effects because of smoking emerged to be a key predictor in later stages,
it's essential to develop and implement intensive cessation treatment protocols in clinical settings
utilizing the flexibility of TTM model. Besides, India being an LMIC and a resource-constrained
economy, it is vital to integrate cessation services into all possible national health programs and
policies to expand the outreach and the accessibility of cessation services. This could provide
'one stop solution' to many diseases, whether communicable or non-communicable,
strengthening the health systems to support and achieve Sustainable Development Goals.

Tables and Figures
Table 1: Distribution of socio-demographic & tobacco smoking-related attributes among current tobacco smokers in India, GATS 2016-
17

ICharacteristic Category n (%)
Total 9499
Age in years 15-24 661 (8.4)
25-44 4552 (42.3)
45-64 3304 (37.0)
65 and above 982 (12.2)
Sex Male 8434 (91.0)
Female 1065 (9.0)
IEducation (n= 9495)* No formal schooling 2754 (35.3)
Up to primary 2909 (28.8)
Up to secondary 3314 (31.1)
Graduation and above 518 (4.8)
(Occupation (n= 9496)* Daily wager 3220 (37.4)
Self employed 3148 (34.1)
Retired /Unemployed/ Homemaker 1603 (14.9)
Govt. and Non-govt. employee 1351 (12)
Student 174 (1.5)
Marital status Married 8133 (84.2)
Single 882 (10.2)
Separated/ divorced/widowed 484 (5.6)
Caste (n-9437)* Scheduled caste/ Scheduled tribe 4235 (33.6)
Other backward class 2895 (42.3)
General (none of above) 2307 (24.2)
Area of residence Rural 6980 (73.3)
Urban 2519 (26.7)
|IAge of initiation of tobacco smoking< 15 years 707 (8.1)
(n=8128)** 15-25 years 5130 (60.4)
> 25 years 2291 (31.5)
Smoking frequency Daily 7647 (80.5)
Less than daily 1852 (19.4)
Type of smoking tobacco usedBidi 6070 (72.3)
(n=11936)* Cigarette 3338 (32.6)
Rolled tobacco 1297 (7.9)
Hukkah 699 (6.6)
Cheroot 329 (2.9)
Others 203 (1.3)
Quit attempt within past 12 months  No 6296 (63.7)
Yes 3203 (36.3)
Intent to quit tobacco in future Interested in quitting 5382 (55.3)
INot interested in quitting 4117 (44.7)
Source of information about harms orHaven't noticed 2331 (25.0)
quitting tobacco smoking < 3 sources 4201 (42.5)
3 sources 2967 (32.5)
Noticed advertisements or signsNone 7495 (76.4)
promoting tobacco smoking < 2 sources 1080 (11.4)
< 2 sources 924 (12.2)
10
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Noticed any type of cigaretteNo 8736 (91.9)
romotion Yes 763 (8.1)
Noticed any type of bidi promotion No 8580 (89.0)

Yes 919 (11.0)
Has smoking already done harm toNo 4133 (47.9)
your body (n=9488)* Yes 4933 (49.3)
Don't know 422 (2.8)
'Whether smoking tobacco causesYes 8632 (91.3)
serious illness (n=9494)* No 684 (6.9)
Don't know 178 (1.8)
'Whether smoking tobacco causes no,No illness 361 (3.7)
one or multiple illnesses [Up to 3 illnesses 3400 (38.0)
3 illnesses 5738 (58.3)
ICessation behavior based on Stages ofPre-contemplation 3446 (36.6)
IChange model Contemplation 2850 (27.0)
Preparation / Action! 2532 (28.2)
Relapse 671 (8.1)

*some participants refused to answer to that particular question, reflecting as changed denominator for analysis
**information not available for all current less than daily tobacco smokers

*Multiple responses per participant (n=frequency of responses and not respondents)

(All percentage is weighted)

Table 2: Factors affecting tobacco quitting attempts within past 12 months among the current smokerss, GATS 2016-17

IFactor IQuit attempt

% (n=3203) Unadjusted PR Adjusted PR

(95% CI) (95% CI)

IAge in years
15-24 34.4 1.033 (1.031-1.035) 1.391 (1.387-1.395)
25-44 37.9 1.202 (1.200-1.203) 1.082 (1.080-1.083)
45-64 35.9 1.106 (1.104-1.107) 0.941 (0.939-0.942)
65 and above 33.7 Ref
Sex
Male 36.9 1.297(1.295-1.299) 1.049 (1.047-1.051)
Female 31.0 Ref
I[Education (n-9495)*
Up to primary 39.8 1.377(1.375-1.378) 1.192 (1.190-1.193)
Graduation & above 37.7 1.260(1.258-1.263) 1.115 (1.112-1.118)
Up to secondary 37.3 1.239(1.238-1.241) 0.993 (0.992-0.994)
No formal schooling 32.5 Ref
Occupation (n= 9496)*
Govt. and Non-govt. employee ~ 41.0 2.076 (2.068-2.084) 1.269 (1.262-1.276)
Self employed 38.7 1.885 (1.878-1.892) 1.292 (1.285-1.299)
Daily wager 34.7 1.511 (1.586-1.597) 1.097 (1.091-1.104)
Retired /Unemployed/32.7 1.450 (1.445-1.456) 1.113 (1.107-1.119)
Homemaker
Student 25.1 Ref
Marital status
Married 37.2 1.335 (1.332-1.337) 1.231 (1.229-1.234)
Single 32.0 1.059 (1.056-1.061) 0.789 (0.787-0.791)
Separated/ divorced/widowed 30.8 Ref
ICaste (n-9437)*
Other backward class 41.0 1.461 (1.460-1.462) 1.461 (1.460-1.462)
General 33.5 1.062 (1.061-1.063) 1.062 (1.061-1.063)
Scheduled caste/ Scheduled tribe  [32.2 Ref
Area of residence
Urban 39.3 1.187(1.186-1.188) 1.167 (1.165-1.168)
Rural 35.3 Ref
Smoking frequency
Less than daily smoking 41.4 1.303 (1.301-1.304) 1.303 (1.301-1.304)
Daily smoking 35.1 Ref
Age of initiation of regular
smoking
<15 years 37.3 1.090 (1.089-1.092) 1.095 (1.093-1.097)
> 25 years 36.9 1.069 (1.068-1.070) 1.109 (1.108-1.110)
15-25 years 35.3 Ref
Has smoking already done
harm to your body
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Yes 39.8 2.428(2.421-2.435) 2.322 (2.314-2.330)
No 33.7 1.867(1.862-1.873) 1.808 (1.802-1.815)
IDon't know 21.4 Ref

Whether  smoking tobacco
causes serious illness

Yes 37.1 3.155(3.142-3.168) 2.121 (2.111-2.131)
No 31.2 2.424(2.413-2.434) 1.947 (1.937-1.957)
Don't know 15.8 Ref

Whether smoking tobacco
causes no, one or multiple
illnesses

> 3 illnesses 38.4 1.830(1.826-1.834) 1.435 (1.431-1.439)
[Up to 3 illnesses 34.3 1.530(1.527-1.534) 1.244 (1.240-1.248)
No illness 25.4 Ref

*some participants refused to answer to that particular question, reflecting as changed denominator for analysis
**information not available for all current less than daily tobacco smokers

#Multiple responses per participant (n=frequency of responses and not respondents)

(All percentage is weighted)

Table 3: Factors affecting intention to quit tobacco in future among the currentsmokers , GATS 2016-17

[Factor Intention to quit in future

% (n=5382) \Unadjusted PR Adjusted PR

(95% CI) (95% CI)

Age group
15-24 58.3 1.796 (1.793-1.799) 1.478 (1.474-1.482)
25-44 59.1 1.855 (1.852-1.857) 1.457 (1.455-1.459)
45-64 54.0 1.506 (1.504-1.508) 1.225(1.224-1.227)
65 and above 43.8 Ref
Sex
Male 56.1 1.478(1.476-1.480) 0.789 (0.787-0.790)
Female 46.4 Ref
Education
Graduation & above 64.8 2.129(2.124-2.133) 1.378 (1.374-1.381)
Up to secondary 61.1 1.822(1.820-1.823) 1.307 (1.305-1.309)
Up to primary 58.3 1.617(1.615-1.619) 1.304 (1.302-1.305)
No formal schooling 46.3 Ref
Occupation
Govt. and Non-govt. employee  65.0 2.206(2.202-2.209) 1.359 (1.356-1.362)
Student 59.6 1.749(1.744-1.755) 1.079 (1.073-1.084)
Daily wager 55.8 1.498(1.496-1.500) 1.276 (1.274-1.278)
Self employed 55.3 1.469(1.467-1.471) 1.225 (1.223-1.227)
Retired /Unemployed/45.7 Ref
Homemaker
Caste
General 58.5 1.328 (1.326-1.329) 1.146 (1.145-1.148)
Other backward class 56.3 1.212 (1.211-1.213) 1.184 (1.182-1.185)
Scheduled caste/ Scheduled tribe  |51.5 Ref
Marital status
Married 56.1 1.800 (1.797-1.803) 1.227 (1.225-1.230)
Single 55.5 1.751 (1.747-1.755) 0.901 (0.898-0.904)
Separated/ divorced/widowed 41.6 Ref
Residence
Urban 61.0 1.379 (1.378-1.380) 1.146 (1.144-1.147)
Rural 53.2 Ref
Smoking frequency
Less than daily smoking 64.7 1.623 (1.622-1.625) 1.917 (1.913-1.921)
Daily smoking 53.0 Ref

Age of initiation of regular
smoking tobacco use

> 25 years 55.1 1.152(1.150-1.154) 1.159 (1.157-1.161)
15-25 years 53.3 1.073(1.071-1.075) 0.982 (0.981-0.984)
<15 years 51.6 Ref

Noticed information about the
dangers of smoking tobacco or
that encourages quitting

More than three sources 63.0 2.193(2.190-2.195) 1.562 (1.560-1.564)
[Up to three sources 56.2 1.656(1.655-1.658) 1.380 (1.379-1.382)
Haven't noticed 43.7 Ref
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Noticed any advertisements or
signs promoting smoking
tobacco products

Haven’t seen any such promotion

55.5

1.067 (1.065-1.068)

1.309 (1.307-1.311)

More than 2 sources promoted|
tobacco smoking

54.7

1.033 (1.031-1.034)

0.873 (0.871-0.874)

Up to 2 sources promoted tobacco)
smoking

54.0

Ref

'Whether noticed any type off
cigarette promotion

One or other type of promotion
seen

61.5

1.321(1.319-1.323)

1.051 (1.049-1.053)

No promotion seen

54.7

Ref

'Whether noticed any type of
bidi promotion

One or other type of promotion

57.5

seen

1.107(1.105-1.108)

1.144 (1.142-1.146)

INo promotion seen

55.0

Ref

harm to your body

Has smoking already done

Yes 58.7 1.977(1.972-1.982) 2.242 (2.235-2.249)
No 52.5 1.535(1.531-1.539) 1.863 (1.858-1.869)
IDon't know 41.8 Ref

Whether  smoking tobacco

causes serious illness

Yes 56.5 4.378(4.362-4.393) 2.924 (2.911-2.936)
No 46.8 2.957(2.946-2.968) 2.468 (2.457-2.479)
Don't know 41.8 Ref

Whether smoking tobacco

causes no, one or multiple

illnesses

> 3 illnesses 59.0 1.938(1.934-1.942) 1.259 (1.256-1.263)
Up to 3 illnesses 50.8 1.389(1.386-1.392) 1.041 (1.038-1.043)
INo illness 42.6 Ref

behavior, GATS 2016-17

Table 4: Multinomial logistic regression model to assess predictors of stages of change determining current tobacco smokers'cessation

Page 14 of 24

IPredictor Category Stage*
IContemplation Preparation (n=2532) Relapse (n=671)
(n=2850)
PR (95% CI)¢ PR (95% CD)¢ PR (95% CI)¢©
IAge group 15-24 1.172(1.168-1.176) 1.737(1.731-1.743) 0.800(0.796-0.804)
25-44 1.449(1.446-1.452) 1.373(1.371-1.376) 0.843(0.841-0.845)
45-64 1.376(1.373-1.378) 1.078(1.076-1.080) 0.958(0.956-0.961)
65 and above®
Sex [Female 1.338(1.335-1.341) 1.178(1.175-1.181) 0.971(0.968-0.974)
IEducation INo formal schooling 0.733(0.731-0.736) 0.742(0.740-0.745) 1.112(1.106-1.118)
lUp to primary 0.892(0.889-0.895) 1.008(1.005-1.011) 1.046(1.040-1.051)
Up to secondary 1.065(1.062-1.068) 0.866(0.863-0.868) 1.095(1.089-1.101)
Graduation &above®
(Occupation Retired /Unemployed/0.724(0.722-0.725) 0.740(0.738-0.741) 0.974(0.970-0.978)
IHomemaker
Student 0.686(0.682-0.691) 0.735(0.730-0.740) 0.331(0.325-0.336)
Daily wager 1.021(1.019-1.023) 0.856(0.855-0.858) 0.992(0.988-0.995)
Self employed 0.907(0.906-0.909) 0.941(0.939-0.943) 1.149(1.146-1.153)
Govt. and Non-
igovt. employee®
Caste SCST 0.812(0.811-0.814) 0.909(0.907-0.910) 1.097(1.095-1.100)
OBC 0.840(0.839-0.841) 1.315(1.313-1.316) 1.577(1.573-1.581)
General ®
Marital status Single 0.953(0.949-0.956) 0.790(0.787-0.793) 0.823(0.819-0.828)
Married 1.043(1.040-1.046) 1.441(1.437-1.445) 0.926(0.923-0.929)
Separated/
divorced/widowed®

IResidence

[Urban residence

1.037(1.036-1.038)

1.230(1.228-1.232)

0.942(0.940-0.944)

IFrequency of smoking

Daily smokers

0.574(0.573-0.576)

0.409(0.408-0.410)

0.646(0.643-0.648)

Initiation of
tobacco smoking

regular< 15 years

0.978(0.976-0.980)

0.862(0.860-0.864)

1.361(1.356-1.365)

15-25 years

0.973(0.971-0.974)

0.797(0.796-0.798)

1.228(1.225-1.230)

> 25 yearsP
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400
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402
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411
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418
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Noticed information abouﬁHaven‘t noticed
the dangers of smokinﬂUp to three sources

tobacco or that encourages
quitting

0.625(0.624-0.627)

0.621(0.620-0.622)

0.868(0.865-0.870)

0.885(0.884-0.886)

0.952(0.950-0.953)

1.219(1.216-1.221)

More than three sources®

Noticed anyj
advertisements or|

Haven't seen any such
romotion

2.114(2.109-2.118)

1.357(1.354-1.359)

1.738(1.733-1.743)

signs promoting smokingUp to 2 sources promoted

tobacco products

tobacco smoking

1.660(1.656-1.664)

1.038(1.036-1.041)

1.814(1.807-1.820)

more than 2  sources
promoted tobacco smoking®

'Whether noticed any type|
of cigarette promotion

No promotion of cigarettel
seen

0.943(0.940-0.945)

0.854(0.852-0.856)

0.714(0.712-0.717)

(Whether noticed any type
of bidi promotion

No promotion of bidi seen

0.876(0.875-0.878)

0.717(0.716-0.719)

0.608(0.607-0.610)

Has smoking already done
harm to your body

No

1.698(1.692-1.704)

D.453(2.442-2.463)

1.548(1.539-1.557)

Yes

2.034(2.027-2.042)

3.345(3.330-3.359)

2.148(2.136-2.160)

IDon't know®

'Whether smoking tobacco
causes serious illness

Yes 2.773(2.759-2.787) _ B.775(3.751-3.800) 1.746(1.735-1.757)
No 2.708(2.693-2.723) 3.014(2.994-3.035) 2.277(2.261-2.292)
IDon't know®

[Whether smoking tobacco
causes no, one or multiple|

No illness

1.022(1.019-1.025)

0.578(0.575-0.580)

1.098(1.093-1.102)

Up to 3 illnesses

0.836(0.835-0.837)

0.790(0.789-0.791)

0.926(0.925-0.928)

illnesses > 3 illnesses®
aReference category: Pre-contemplation stage
®Redundant parameter

°Adjusted

Figure-1 Cessation methods used by the current smokers who attempted to quit smoking in
last 12 months, GATS 2016-17

Figure 2: Distribution of promotional strategies encouraging smoking noticed by the current
tobacco smokers in past 30 days, GATS 2016-17

Figure 3: Age-wise distribution of smoking tobacco product use among current daily and
less than daily tobacco smokers, GATS 2016-17
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Figure 1: Cessation method used by the current smokers who attempted to quit tobacco in last 12 months,
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28 Figure 3: Age-wise distribution of smoking tobacco product use among current daily and non-daily tobacco
29 smokers, GATS 2016-17
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The following questions were used to conduct the analysis:

Code Question

AO03 How old are you?

A04 What is the highest level of education you have completed?

A05 Which of the following best describes your main work status over the
past 12 months?

A09 Do you belong to a scheduled caste, scheduled tribe, other backward
caste, or none of these groups?

All What is your marital status? Would you say single, married,
separated, divorced, or widowed?

B0O1 Do you currently smoke tobacco on a daily basis, less than daily, or

not at all?

B04, B0O5, B08, B0O9

(daily smokers) How old were you when you first started smoking
tobacco daily?How many years ago did you first start smoking
tobacco daily?
(less than daily)how old were you when you first started smoking
tobacco daily? How many years ago did you first start smoking
tobacco daily?

BO7

How soon after you wake up do you usually have your first smoke?

Do1

The next questions ask about any attempts to stop smoking that you
might have made during the past 12 months. Please think about
tobacco smoking. During the past 12 months, have you tried to stop
smoking?

D03 (DO3A to DO3E)

During the past 12 months, did you use any of the following to try to
stop smoking tobacco?

D08

Which of the following best describes your thinking about quitting
smoking?

GO1 (GO1A to GOL1I)

In the last 30 days, have you noticed information about the dangers of
smoking tobacco or that encourages quitting in any of the following
places?

GO04 (GO4A to GO4K)

In the last 30 days, have you noticed any advertisements or signs
promoting smoking tobacco products in the following places?

G06 (GOBA to GO6G)

In the last 30 days, have you noticed any of the following types of
cigarette promotions?

G206 (G206A to G206G)

In the last 30 days, have you noticed any of the following types of
Bidi promotions?

HO1 Based on what you know or believe, does smoking tobacco cause
serious illness?
HHO7 Based on what you know or believe, has smoking already done any

harm to your body? Would you say definitely no, probably no,
probably yes, or definitely yes?
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