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Smoking behaviour, Smoking remains a significant public health concern in India, with notable regional
Tobacco, Bidi, Public variations. This study assessed the prevalence and patterns of smoking behavior among adults in
Health, Socio-economic Sagar District, Madhya Pradesh. A community-based cross-sectional design was used, and data

were collected from 390 respondents through a structured questionnaire. Descriptive statistical
methods were applied for analysis. The results showed an overall smoking prevalence of 43.1%,
with higher rates among males and those aged 2735 years. Bidi smoking was the most common
Jform, and most smokers were daily users. Most respondents began smoking in early adulthood,
and a substantial proportion reported long-term smoking. The study highlights a high burden
of smoking and distinct bebavioral patterns, indicating the need for targeted public health
interventions focused on prevention and cessation.

Introduction

Smoking is widely recognized as one of the leading preventable causes of morbidity and mortality
worldwide, particularly in low- and middle-income countries such as India. Tobacco use is a major risk
factor for several non-communicable diseases, including cardiovascular disorders, respiratory illnesses,
and cancers, significantly contributing to the global disease burden. According to the World Health
Organization, tobacco use accounts for millions of deaths annually, and in India alone, it causes more
than one million deaths each year (World Health Organization, 2025). This underscores the urgent need
to understand not only the extent but also the behavioral aspects of smoking in specific populations.

In India, tobacco consumption is highly diverse, including both smoking and smokeless forms. Large-
scale surveys such as the Global Adult Tobacco Survey (GATS) have documented that a substantial
proportion of adults use tobacco in various forms. Studies have shown that smoking prevalence in India is
significantly higher among males than females, reflecting socio-cultural norms and gender-based behavioral
differences (GATS India, 2017; Tata Institute of Social Sciences & Ministry of Health and Family Welfare,
2018). Furthermore, research by Rani M ez a/. (2003) demonstrated that tobacco use patterns in India vary
widely across socio-economic and demographic groups, indicating the need for localized studies.

Patterns of smoking behavior are as important as prevalence because they provide deeper insights
into how tobacco is consumed. Smoking in India includes a variety of products, such as cigarettes, bidis,
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and traditional forms like hookah. Evidence suggests that bidis are more commonly used in rural and
economically disadvantaged populations due to their affordability and accessibility (Jha ez 4/., 2008).
Additionally, behavioral aspects such as age of initiation, frequency of smoking (daily or occasional), and
duration of use play a crucial role in shaping long-term health outcomes. Early initiation of smoking,
particularly during adolescence, is a key factor contributing to long-term addiction and continued use

(Sinha ez al., 2015).

Moreover, smoking behavior is often associated with habitual dependence, making cessation difficult
even when individuals are aware of its harmful effects. Recent studies indicate that a considerable
proportion of smokers in India exhibit nicotine dependence, reinforcing continued tobacco use (Gupta
et al., 2026). This suggests that smoking is not merely a lifestyle practice but a behavioral addiction
influenced by both psychological and social factors. Understanding these behavioral patterns is essential
for designing effective public health interventions.

At the regional level, smoking behavior in India varies considerably due to differences in socio-cultural
practices, economic conditions, and levels of awareness. States like Madhya Pradesh, with a mix of rural
and urban populations, display unique patterns of tobacco use that may differ from national averages.
However, most available literature focuses on national or state-level data, often overlooking district-level
variations. Studies such as those by Jha P ez 4/. (2008) highlight the importance of region-specific analysis
to understand the heterogeneity of tobacco use in India.

Despite extensive research on tobacco use, there is still a significant gap in localized, district-level
studies that specifically examine smoking prevalence and patterns. Many existing studies combine
smoking with smokeless tobacco use or focus on determinants rather than providing a detailed analysis
of behavioral patterns. Additionally, there is limited research exploring key pattern-related variables such
as frequency of smoking, types of smoking products used, and age of initiation at the district level. This
lack of focused research is especially evident in regions like Sagar District of Madhya Pradesh, where
socio-cultural dynamics may uniquely influence smoking behavior.

Thelack oflocalized, pattern-specific data poses challenges for public health planningand intervention.
Without a clear understanding of how smoking behavior varies within specific communities, designing
targeted awareness programs and tobacco control strategies becomes difficult. Therefore, there is
a pressing need for empirical studies focused on the prevalence and patterns of smoking behavior in

defined populations.

In this context, the present study aims to assess the prevalence and patterns of smoking behavior
among adults in Sagar District, Madhya Pradesh. By generating primary data at the district level, the study
secks to address the existing research gap and contribute to a more nuanced understanding of smoking
behavior. The findings are expected to provide valuable insights for policymakers and health practitioners
in designing effective, evidence-based interventions to reduce tobacco use and its associated health risks.

Materials and Methods
Study Design and Approach

This study was conducted as a community-based cross-sectional investigation to examine the prevalence
and patterns of smoking behavior among adults aged 18-35 years in Sagar District, Madhya Pradesh. A
cross-sectional design was considered appropriate because it allows assessment of both the occurrence of a
behavior and its characteristics at a single point in time within a defined population (Setia, 2016).

The study primarily used a quantitative approach, focusing on estimating smoking prevalence and
describing behavioral patterns such as frequency, type of smoking, duration, and age of initiation.
However, a few open-ended responses were included to capture contextual insights into smoking
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practices, which aided in interpreting behavioral trends. This approach is commonly recommended in
public health studies assessing behavioral patterns (Creswell & Creswell, 2018). Data collection was
conducted between February 2024 and May 2024, providing a recent snapshot of smoking behavior in
the study area.

Study Area

The study was conducted in Sagar District, Madhya Pradesh, in central India. The district includes
rural, semi-urban, and urban populations, making it suitable for examiningvariations in smoking behavior
across different social settings. According to the Office of the Registrar General & Census Commissioner,

India, Sagar District has a population of over 2 million, with a significant proportion living in rural areas
(Census of India, 2011).

The district is socio-culturally diverse, with differences in education, occupation, and lifestyle practices.
This diversity is important when studying smoking behavior, as tobacco use is often influenced by local
traditions, accessibility, and social acceptance (Jha ez al., 2008). Despite this diversity, few district-level
studies have specifically examined smoking patterns in this region, which justified its selection for the
present investigation.

Study Population

The target population consisted of adult males and females aged 18 to 35 years who had resided
in Sagar district for at least five years. This age group was chosen because smoking initiation and habit
formation are most common during late adolescence and early adulthood (Sinha ez 4/., 2015).

A total of 390 respondents participated in the study. Both smokers and non-smokers were included
to ensure accurate estimation of prevalence and to allow comparison of behavioral patterns. Including

both genders enabled the study to capture gender-based differences in smoking practices, as reported in
previous studies in India (GATS India, 2017).

Sampling Technique and Sample Size Determination

A multistage stratified random sampling method was used to ensure the sample adequately represented
different population groups within the study area. In the first stage, two rural blocks and two urban wards
were randomly selected from the district. In the second stage, villages from the selected rural blocks and
localities from the selected urban wards were chosen using random sampling techniques. In the third
stage, households within these areas were selected through systematic random sampling. In the fourth
stage, one eligible respondent aged 18-35 years was selected from each household using the Kish grid
method to avoid selection bias. The final sample size (N = 390) was determined based on an expected
smoking prevalence of approximately 30%, a 95% confidence level, and a 5% margin of error, with an
additional provision for non-response, following standard epidemiological sample size determination
procedures (Lwanga & Lemeshow, 1991).

Data Collection Tools and Procedure

Data were collected using a structured, pre-tested questionnaire developed after reviewing standard
national surveys, including the Global Adult Tobacco Survey (GATS) India 2016-17 and the National
Family Health Survey (NFHS-5) (IIPS & MoHFW, 2021; GATS India, 2017). The questionnaire was
initially developed in English and then translated into Hindi to ensure better comprehension among
respondents. It was pre-tested on 30 individuals from a non-sampled area, and necessary modifications
were made to improve clarity, cultural relevance, and overall reliability. The final questionnaire included
multiple sections: socio-demographic information (age, gender, education, occupation, income, and
marital status); detailed smoking behavior variables (smoking status, type of tobacco used - bidi, cigarette,
hookah - frequency and duration of smoking, and age at initiation); and behavioral pattern indicators
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(whether smoking was daily or occasional and the context in which smoking was first initiated). Data were
collected through face-to-face interviews conducted by trained investigators. Privacy and confidentiality
were maintained to reduce reporting bias, especially for sensitive behaviors such as smoking (World
Health Organization, 2010).

The main outcome variable was smoking status (current smoker vs. non-smoker), while pattern-
related variables such as frequency, duration, and age at initiation were analyzed separately.

Data Analysis

The collected data were carefully coded and analyzed using IBM SPSS Statistics (Version 27.0).
Descriptive statistics, including frequency and percentage, were calculated to estimate the prevalence of
smoking and to describe the various patterns of smoking behavior among respondents. No inferential
statistical tests were applied, as the analysis was limited to describing the distribution and patterns of
smoking in the study population.

Quality Control

To ensure data reliability and accuracy, several quality control measures were implemented throughout
the study. Field investigators received proper training before data collection to maintain consistency in
interviewing and recording responses. A pilot study was conducted to identify and correct ambiguities
in the questionnaire. Additionally, 10% of the completed questionnaires were randomly verified for
consistency and completeness, and double data entry was performed to minimize entry errors. These
steps collectively reduced bias and enhanced overall data quality in accordance with standard field-based
research practices (World Health Organization, 2010).

Ethical Considerations

Informed consent was obtained fromall participants before data collection. Participants were informed
about the purpose of the study, the confidentiality of their responses, and their right to withdraw at any
time. No invasive procedures were involved, and all information was used strictly for academic purposes,
following standard ethical guidelines (Indian Council of Medical Research, 2017).

Limitations of the Methodology

Since the study used a cross-sectional design, it provides only a snapshot of smoking behavior and
cannot establish causal relationships (Setia, 2016). Additionally, the data were self-reported, which may
lead to underreporting, particularly among female respondents due to social stigma. However, efforts
such as ensuring anonymity and conducting private interviews were made to reduce this bias.

Results

The present study examined the prevalence and patterns of smoking behavior among 390 adult
participants in Sagar District, Madhya Pradesh. The findings provide a clear picture of the extent of
smoking in the study population and its variation across key demographic groups. The results highlight
noticeable differences in smoking behavior by gender and age, as well as variations in type of smoking,
frequency of use, age at initiation, and duration of smoking.

Table 1 summarizes the socio-demographic characteristics of the respondents (N = 390). The mean
age of participants was 26.04 * 5.21 years, with most (79.5%) aged 18-26 years. Males comprised 51.3%
and females 48.7%. Educationally, 33.1% had middle-level education, 28.7% up to primary, 20.3%
high school and above, and 17.9% had no formal education. Socially, participants were almost evenly
distributed across General (25.4%), OBC (24.6%), SC (25.1%), and ST (24.9%) categories. The majority
were Hindu (57.9%), followed by Muslim (19.5%), Christian (12.3%), and Jain (10.3%). Over half were
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unmarried (56.2%), and 62.1% lived in nuclear families. Most were daily wage workers (74.1%), with
36.7% earning ¥10,000-20,000 monthly. Socioeconomically, 47.9% belonged to the upper-middle class
and 41.3% to the lower-middle class, indicating a young, economically moderate population.

Table 2 shows the distribution of respondents by smoking prevalence across gender and age groups.
The overall prevalence of smoking was 43.1%, while 56.9% of respondents were non-smokers. Analysis by
gender shows that smoking was significantly higher among males (60.0%) than females (25.3%). Regarding
age, the prevalence of smoking was notably higher in the 27-35 years age group (72.5%) compared to the
18-26 years group (35.5%), indicating that smoking behavior tends to increase with age (fig. 1).

Table 3 shows the distribution of various smoking patterns among respondents who reported current
smoking (n = 168). Analysis of the type of smoking indicates that bidi smoking (53.6%) was the most
prevalent form among smokers, followed by cigarette use (29.8%), while a smaller proportion reported
using hookah (6.0%) or multiple forms of smoking (10.7%). In terms of frequency, a substantial majority
of smokers (71.4%) were daily smokers, while 28.6% reported smoking occasionally, suggesting a high level
of habitual dependence within the study population. The distribution of age at initiation shows that more
than half of respondents (56.5%) began smoking between ages 18 and 25, indicating early adulthood as
the most critical period for starting smoking. Additionally, 23.8% reported initiating smoking before age
18, while 19.6% started after age 25. For duration of smoking, nearly half of respondents (46.4%) had
been smoking for more than five years, 35.7% for 1-5 years, and 17.9% for less than one year. This pattern
suggests that a significant proportion of smokers have maintained the habit for a prolonged period,
reflecting the persistence and potential dependency associated with smoking (Figure 2).

Discussion

This study examined the prevalence and patterns of smoking behavior among adults in Sagar District,
Madhya Pradesh, and found a relatively high burden of smoking in the study population. The overall
smoking prevalence was 43.1%, substantially higher than national estimates reported by the World
Health Organization and the Global Adult Tobacco Survey (GATYS) India 2016-17, which indicate
adult smoking prevalence in India is around 9-11% (WHO, 2025; GATS India, 2017). This significant
difference suggests that smoking behavior in the study area may be influenced by local socio-cultural
practices, accessibility of tobacco products, and lower levels of awareness, factors often not captured in
national-level data. Similar regional variations in tobacco use have also been highlighted by Prabhat Jha
et al. (2008), emphasizing the importance of district-level studies.

Gender-wise analysis in the present study shows that smoking prevalence was considerably higher
among males (60.0%) than females (25.3%). This finding is consistent with previous studies in India,
which report a strong gender disparity in smoking behavior, with males significantly more likely to smoke
than females (GATS India, 2017; Rani ez al., 2003). The relatively lower prevalence among females may be
due to social stigma and cultural restrictions associated with female smoking in Indian society. However,
the presence of a notable proportion of female smokers in this study indicates a gradual shift in social
norms, particularly in semi-urban settings.

The age-wise distribution of smoking reveals that prevalence increases with age, with a significantly
higher proportion of smokers in the 27-35 years age group (72.5%) compared to the 18-26 years group
(35.5%). This pattern aligns with existing literature suggesting that smoking behavior tends to become
more established and habitual with increasing age (Sinha ez 4/, 2015). Early adulthood is considered a
critical period for the initiation and consolidation of smoking habits, and individuals who begin smoking
at a younger age are more likely to continue the habit into later life (WHO, 2010). The findings of this
study further support this observation.

Regarding smoking patterns, the study found that bidi smoking (53.6%) was the most prevalent
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form, followed by cigarette use (29.8%). This aligns with national evidence indicating that bidis are more
commonly used than cigarettes, especially among lower socio-economic groups due to their affordability
and casy availability (Jha e 4/., 2008). The continued dominance of bidi smoking reflects underlying
economic and cultural factors that shape tobacco consumption patterns in India.

Analysis of smoking frequency shows that most respondents (71.4%) were daily smokers, indicating
a high level of habitual dependence. This finding is supported by recent research showing that a large
proportion of smokers in India exhibit nicotine dependence, making cessation difficult (Gupta ez al,
2026). Daily smoking increases the risk of long-term health complications and highlights the need for
targeted intervention strategies focusing on cessation support.

The study also examined the age of initiation, revealing that most respondents (56.5%) began
smoking between 18 and 25 years old, while a significant proportion (23.8%) started smoking before
age 18. These findings align with earlier studies identifying adolescence and early adulthood as critical
periods for initiating tobacco use (Sinha ez /., 2015). Early initiation is particularly concerning because it
increases both the duration of tobacco exposure and the likelihood of developing long-term dependence.

Additionally, the duration of smoking shows that nearly half of the respondents (46.4%) had been
smoking for more than five years, indicating persistent smoking behavior over time. Long-term smoking
has been linked to increased risk of chronic diseases and mortality, as highlighted by the World Health
Organization (WHO, 2025). This underscores the importance of carly intervention and sustained
tobacco control efforts.

The findings of this study highlight a critical gap in the existing literature. While several national-
level surveys provide estimates of tobacco use, there is a lack of localized, district-level studies focusing
specifically on smoking prevalence and behavioral patterns. Most previous studies either combine smoking
with smokeless tobacco or focus primarily on determinants rather than patterns. This study addresses
that gap by providing detailed insights into both the extent (prevalence) and the nature (patterns) of
smoking behavior in a specific geographical context.

The relatively high prevalence observed in this study suggests that national averages may underestimate
the burden of smoking in certain regions. Therefore, region-specific public health interventions are
needed, including awareness campaigns, behavior change communication, and accessible cessation
services tailored to local socio-cultural contexts.

This study demonstrates that smoking behavior in Sagar District is characterized by high prevalence,
significant gender and age variations, predominance of bidi use, early initiation, and long-term
continuation. These findings emphasize the need for targeted, evidence-based tobacco control strategies
focusing on early prevention, reduced accessibility, and promotion of cessation services.

Conclusion

This study was conducted to assess the prevalence and patterns of smoking behavior among adults
in Sagar District, Madhya Pradesh. The findings offer important insights into the extent and nature of
smoking in the area. The results show that smoking is relatively common, with a significant portion of
the population engaging in this behavior, indicating that it remains a major public health concern locally.

The study also shows that smoking behavior varies significantly by gender and age. The higher
prevalence among males reflects prevailing socio-cultural acceptance, while the presence of female
smokers, though lower, points to changing social dynamics. The increasing prevalence with age suggests
that smoking becomes more established over time, highlighting early adulthood as a critical period for
both initiation and consolidation of the habit.

In terms of behavioral patterns, the predominance of bidi smoking and the high proportion of daily
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users indicate habitual and possibly dependent tobacco use. Findings related to early initiation and longer
duration of smoking further emphasize that, once started, smoking tends to persist over time, increasing
the risk of long-term health consequences. These patterns collectively reflect the influence of accessibility,
affordability, and socio-cultural factors in shaping smoking behavior in the study area.

The study highlights that both the extent (prevalence) and the nature (patterns) of smoking behavior
require focused attention. The relatively high prevalence and sustained smoking practices underscore
the need for context-specific public health strategies, including awareness programs, early prevention
initiatives, and support for smoking cessation. Particular emphasis should be placed on younger
populations to prevent early initiation and on regular smokers to reduce long-term dependence.
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Tables and figures
Table 1: Socio-Demographic and Economic Characteristics of Respondents (N=390)
N %
Mean+SD
Age group 26.04%5.21
(in years) 18-26 310 79.5
27-35 80 20.5
Male 200 51.3
Gender Female 190 48.7
No Formal Education 70 17.9
. Up to Primary 112 28.7
Educational Status Niddle 29 31
High School and Above 79 20.3
General/ UR 99 254
OBC 6 24.6
Social Category SC Z 3 351
ST 97 249
Hindu 226 57.9
Reliei Muslim 76 19.5
cligion Christian 48 12.3
Jainism 40 10.3
. Unmarried 219 56.2
Marital Stacus Married 171 438
Familv ¢ Nuclear 242 62.1
amily types Joint 148 37.9
Agricultural laborer 71 18.2
Occupation Daily wage worker 289 74.1
Government/Private job 30 7.7
Bellow 5000 60 15.4
Monthly Income 5000-10000 110 282
(in rupees) 10000-20000 143 36.7
20000-50000 77 19.7
Upper Lower Class 26 6.7
. . Lower Middle Class 161 41.3
Socio-economic Class

Upper Middle Class 187 479

Upper Class 16 4.1

Table 2: Distribution of respondents smoking prevalence as per gender and age Group (N = 390)

Variable Category Smoker (N, %) Non-Smoker (N, %) Total (N)
Overall Prevalence — 168 (43.1) 222 (56.9) 390
Male 120 (60.0) 80 (40.0) 200
Gender
Female 48 (25.3) 142 (74.7) 190
18-26 110 (35.5) 200 (64.5) 310
Age Group (years)
27-35 58 (72.5) 22(27.5) 80
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Table 3: Distribution of Smoking Patterns among Smokers (n = 168)

Variable Category Number (N) Percentage (%)
Bidi 90 53.6
Type of Smoking Cigarette 50 29.8
Hookah 10 6.0
Multiple 18 10.7
Daily 120 714
Frequency of Smoking -
Occasional 48 28.6
<18 40 23.8
Age at Initiation (years) 18-25 95 56.5
>25 33 19.6
<1 year 30 17.9
Duration of Smoking 1-5 years 60 35.7
>5 years 78 46.4

Smoking Prevalence (%) by Gender and Age Group (N=390)
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Fig. I - Smoking Prevalence of the Respondents
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Patterns of Smoking Behaviour (Type of Smoking) among Smokers (n=168)
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Fig. 2 - Patterns of Smoking Behaviours among Smokers.



