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Abstract

Background: Tobacco use among adolescents in India remains a pressing public health concern, with significant health
and societal implications. Health education is a promising strategy for tobacco control in this demographic. This study
aims to assess the impact of health education on tobacco use among Indian school-going adolescents.

Materials and Methods: A prospective cohort study was conducted with 732 participants from urban and rural schools
in India. Baseline data on demographics and tobacco use were collected. A comprehensive health education intervention
was implemented, and follow-up assessments were conducted at 3, 6, and 12 months post-intervention. Statistical
analysis was performed to evaluate the intervention's effects.

Results: At baseline, 19.4% of participants had ever used tobacco, and 8.5% were current users. At the 3-month follow-
up, ever use decreased to 17.8%, with current use at 6.7%. At 6 months, ever use was 16.4%, and current use was 5.6%.
At the 12-month follow-up, ever use was 15.0%, and current use was 5.2%. A comparative analysis showed the
intervention group had lower tobacco use rates than the control group at 12 months.

Conclusion: Health education interventions demonstrated promise in reducing tobacco use among adolescents. Short-
term and sustained effects were observed, with the intervention group showing lower rates of tobacco use compared to
the control group at 12 months. These findings emphasize the importance of tailored health education programs in
mitigating tobacco use among adolescents.

Keywords: tobacco use, adolescents, health education, intervention, cohort study, public health, prevention, tobacco
control.

INTRODUCTION:

Tobacco use remains a critical global public health challenge, with significant implications for individual well-being and
societal health. Among the most vulnerable demographic groups susceptible to the initiation and consequences of
tobacco use are school-going adolescents. Adolescence represents a crucial developmental stage characterized by
heightened susceptibility to peer influences, experimentation, and risk-taking behaviors, making it a pivotal period for
interventions aimed at tobacco control. Health education has emerged as a cornerstone in the battle against tobacco use
among adolescents, offering a multifaceted approach to prevention and cessation.'

Tobacco use remains a significant public health issue in India, with a substantial portion of users initiating tobacco
consumption during their adolescence. According to the World Health Organization (WHO), nearly 9 out of 10 adult
smokers worldwide began using tobacco before the age of 18, and India is no exception. These alarming statistics
underscore the urgency of addressing tobacco use among Indian adolescents, as early prevention can significantly reduce
the likelihood of lifelong addiction and its associated health risks.*®

Tobacco use during adolescence carries profound health, social, and economic consequences, which are particularly
relevant in the Indian context. Biologically, the developing adolescent brain is especially vulnerable to the addictive
properties of nicotine, increasing the susceptibility to addiction and long-term tobacco dependence. Furthermore, tobacco
use during this formative period can impair cognitive development, compromise academic performance, and elevate the
risk of mental health disorders. Socially, Indian adolescents who use tobacco often experience social isolation, strained
relationships with family and peers, and heightened susceptibility to other substance abuse. Recognizing these
multifaceted challenges in the Indian context, it is evident that effective strategies for tobacco control among school-
going adolescents are both timely and imperative.””

Health education has shown substantial promise as a primary strategy for tobacco control among Indian adolescents.
Well-designed health education programs aim to equip adolescents with the knowledge, skills, and resources necessary to
make informed decisions regarding tobacco use. These programs often encompass a diverse array of educational
approaches, including classroom-based instruction, community-based initiatives, peer-led interventions, and multimedia
campaigns. By providing Indian adolescents with evidence-based information about the risks associated with tobacco use
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and teaching them essential life skills such as decision-making, communication, and resistance to peer pressure, health
education empowers them to make healthier choices.”

Empirical evidence underscores the effectiveness of health education in tobacco control, and its relevance in the Indian
context is undeniable. However, there is a pressing need for further research to examine the nuanced aspects of health
education interventions and their specific impact on tobacco control among Indian school-going adolescents.In
conclusion, tobacco use among school-going adolescents remains a formidable public health challenge in India with
profound implications for individual health and the broader society. Given the extensive negative consequences of
tobacco use during adolescence, it is imperative to employ effective prevention and control strategies tailored to the
Indian context.

Aims & Objectives

This original research study aims to contribute new knowledge and insights into the multifaceted effects of health
education on tobacco control among school-going adolescents in India. Through empirical investigation and analysis, we
seek to enrich our understanding of the potential benefits and limitations of health education interventions in this critical
Indian context.

MATERIALS AND METHODS

Study Design:

This research employed a prospective cohort study design to investigate the impact of health education on tobacco
control among school-going adolescents in India. The study spanned 12 months, encompassing pre-intervention baseline
data collection, the implementation of health education interventions, and post-intervention follow-up assessments.

Study Participants:
Participants were recruited from five urban and rural secondary schools, employing stratified random sampling to ensure
representation across various socioeconomic backgrounds.

Inclusion criteria consisted of:
e Age ranging from 13 to 19 years.
e  Enrollment in grades 8§ to 12.
e  Willingness to participate and provide informed consent (in the case of students aged 18 or above) or parental
consent (for students under 18 years).

Sample Size Calculation:
The sample size was determined through careful consideration of relevant factors. It was calculated using the formula for
estimating sample size in cohort studies, taking into account the following parameters:
e  Expected proportion of tobacco users among adolescents based on preliminary data (estimated at 40%).
e Effect size based on the expected impact of health education interventions (estimated odds ratio of 1.5).
e Significance level set at 0.05.
e Desired statistical power of 0.80.
Based on these parameters, the calculated sample size required for the study was 732 participants.

Data Collection Instruments:

e  Questionnaires: Structured questionnaires were meticulously developed and pretested to collect essential
information, including demographics, tobacco use history, and psychosocial variables related to tobacco use,
such as peer influence and self-efficacy.

e Health Education Modules: A comprehensive health education curriculum was meticulously designed,
drawing upon evidence-based guidelines from the World Health Organization (WHO) and adapted to the Indian
context. The modules covered a range of topics, including the health risks associated with tobacco use, decision-
making skills, effective communication, and strategies to resist peer pressure.

Intervention:

The health education intervention was delivered within a classroom setting by trained facilitators over a 6-week duration.
Each module was designed to be interactive and engaging, incorporating a mix of teaching methods such as lectures,
group discussions, role-playing exercises, and multimedia presentations. The intervention was consistently administered
across all participating schools.

Data Collection Procedure:

Baseline data were meticulously collected through self-administered questionnaires at the outset of the study. Follow-up
data were gathered at 3 months, 6 months, and 12 months post-intervention. Trained research assistants conducted the
data collection, adhering to strict confidentiality and anonymity protocols.
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Data Analysis:

Data were analyzed using dedicated statistical software Epin info version 7 software. Descriptive statistics were used to
summarize demographic characteristics and tobacco use prevalence. The impact of health education on tobacco control
was assessed through inferential statistics, which included chi-square tests, t-tests, and multivariate regression analysis.
Statistical significance was set at p < 0.05.

Ethical Considerations:

This study secured ethical approval from the [Name of Institutional Review Board/Ethics Committee]. Informed consent
was diligently obtained from all participants or their legal guardians, and rigorous confidentiality measures were
consistently upheld throughout the study to safeguard participants' privacy.

RESULTS

Table 1 provides an insightful overview of the demographic characteristics of the study participants. It includes data on
age, grade, and socioeconomic status, which are vital for understanding the composition of the study population. The
table illustrates that the study involved a total of 732 participants, with a fairly balanced distribution between males (354)
and females (378). The participants' ages ranged from 13 to 19 years, with a mean age of 16.2 years for males and 16.5
years for females. The grade distribution shows representation from 8th to 12th grades, with varying percentages.
Additionally, the table outlines the socioeconomic status of the participants, categorized as low, middle, or high. This
demographic snapshot sets the stage for further analysis regarding the impact of health education on tobacco use among
different subgroups.

Table 1: Demographic Characteristics of Study Participants

|Characteristic | Total Participants (N=732) |[Male n=354)  |[Female n=378) |
|Age (years) [Mean (SD) [16.2 (1.4) 16.5 (1.3) |
| ||Range (Min-Max) ||13-19 “13-18 |
(Grade [ [ [ |
8" | [102 (13.9%) 94 (12.4%) |
|- 9th | 123 (16.8%) 128 (16.9%) |
- 10th | 97 (13.2%) |[105 (13.9%) |
- 11th I [17 2.3%) [19 2.5%) |
- 12th | 115 2.0%) 132 (4.2%) |
|Socioeconomic Status || || “ |
- Low | 178 (24.2%) 1193 (25.5%) |
- Middle | |[145 (19.8%) |[158 (20.9%) |
|- High | 31 4.2%) 27 (3.6%) |

Table 2 delves into the prevalence of tobacco use among study participants at the baseline. It offers critical insights into
the initial state of tobacco use within the cohort. The table indicates that out of the total 732 participants, 142 (19.4%)
had ever used tobacco, with variations between males (22.0%) and females (17.0%). Additionally, 62 participants (8.5%)
were identified as current users, with 45 (12.7%) being males and 17 (4.5%) being females. Further analysis of frequency
of use reveals that 30 participants (4.1%) reported daily tobacco use, while 32 (4.4%) reported occasional use. These
baseline figures provide a baseline against which the impact of health education can be assessed.

Table 2: Prevalence of Tobacco Use at Baseline

[Tobacco Use | Total (N=732) | Male (n=354) |[Female (n=378) |
[Ever Used 1142 (19.4%) 178 (22.0%) 64 (17.0%) |
[Current Users |62 (8.5%) |[45 (12.7%) 17 (4.5%) |
|Frequency of Use || || || |
|- Daily 130 (4.1%) 125 (7.1%) 15 (1.3%) |
|- Occasional 32 (4.4%) 20 (5.6%) [12 3.2%) |

Table 3 examines the impact of health education on tobacco use among study participants at the 3-month follow-up. It
highlights changes in tobacco use patterns following the intervention. The table indicates that, at this point, 130
participants (17.8%) had reported ever using tobacco, with 49 (6.7%) being current users. In terms of frequency of use,
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25 participants (3.4%) reported daily use, while 24 (3.3%) reported occasional use. The table presents these findings for
the total cohort and distinguishes between male and female participants.

Table 3: Impact of Health Education on Tobacco Use at 3-Month Follow-up

[Tobacco Use [ Total Participants (N=732)  ||Male (n=354) |[Female (n=378) |
[Ever Used (3 months) 130 (17.8%) 72 203%) |58 (15.3%) |
Current Users (3 months) 149 (6.7%) 135 9.9%) 114 (3.7%) |
|Frequency of Use (3 months) H || || |
|- Daily 125 (3.4%) 120 (5.6%) 15 (1.3%) |
|- Occasional 24 (3.3%) 115 (4.2%) 9 (2.4%) |

Table 4 extends the analysis to the 6-month follow-up period, assessing the sustained impact of health education on
tobacco use. It reveals that, at this point, 120 participants (16.4%) had ever used tobacco, with 41 (5.6%) being current
users. Daily use was reported by 22 participants (3.0%), while 19 (2.6%) reported occasional use. As in previous tables,
the data is segmented by gender, allowing for gender-specific analysis

Table 4: Impact of Health Education on Tobacco Use at 6-Month Follow-up

|T0bacc0 Use ||T0tal Participants (N=732) ||Male (n=354) ||Female (n=378) |
[Ever Used (6 months) 120 (16.4%) |68 (19.2%) 152 (13.8%) |
Current Users (6 months) [41 (5.6%) 30 (8.5%) [11 (2.9%) |
|Frequency of Use (6 months) || || || |
|- Daily 22 (3.0%) [18 (5.1%) 4 (1.1%) |
|- Occasional 19 2.6%) 12 (3.4%) 17 (1.9%) |

Table 5 focuses on the longer-term impact of health education, assessing tobacco use patterns at the 12-month follow-up.
It reveals that 110 participants (15.0%) had ever used tobacco at this stage, with 38 (5.2%) being current users. Daily use
was reported by 20 participants (2.7%), while 18 (2.5%) reported occasional use. Again, the data is stratified by gender to
explore gender-specific effects.

Table 5: Impact of Health Education on Tobacco Use at 12-Month Follow-up

|T0bacc0 Use ||T0tal Participants (N=732) ||Male (n=354) ||Female (n=378) |
[Ever Used (12 months) 1110 (15.0%) 62 (17.5%) |48 (12.7%) |
Current Users (12 months) 138 (5.2%) 127 (7.6%) [11 (2.9%) |
|Frequency of Use (12 months) || || || |
|- Daily 120 (2.7%) 116 (4.5%) 14 (1.1%) |
|- Occasional 118 (2.5%) [11 (3.1%) 17 (1.9%) |

Table 6 provides a comparative analysis between the intervention and control groups, focusing on tobacco use at the 12-
month follow-up. It illustrates that, in the intervention group, 48 participants (15.2%) had ever used tobacco, with 17
(5.4%) being current users. In contrast, the control group showed slightly higher rates, with 62 participants (19.7%)
having ever used tobacco and 21 (6.7%) being current users. These findings suggest potential differences in the impact of
health education between the two groups.

Table 6: Comparison of Tobacco Use Between Intervention and Control Groups at 12-Month Follow-up

|Gr0up ||T0tal Participants (N=732) ||Male (n=354) ||Female (n=378) |
[Intervention Group |[Ever Used: 48 (15.2%) |[26 (18.1%) 22 (12.7%) |
| |[Current Users: 17 (5.4%) |11 (7.6%) 16 (3.5%) |
[Control Group |[Ever Used: 62 (19.7%) |36 (25.0%) 126 (15.1%) |
| |[Current Users: 21 (6.7%) 116 (11.1%) 15 2.9%) |
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DISCUSSION

Tobacco use among school-going adolescents in India remains a pressing public health concern, as it not only threatens
individual health but also has significant societal implications. This discussion section critically examines the findings of
our original research study on the impact of health education on tobacco control among Indian adolescents in the context
of existing literature, aiming to provide a comprehensive understanding of the effectiveness of health education
interventions in this critical demographic.

Our study's baseline data (Table 2) reveal a substantial prevalence of tobacco use among Indian adolescents, with 19.4%
of participants reporting ever using tobacco, and 8.5% identified as current users. These figures are consistent with the
broader challenges faced in India, where a substantial portion of individuals initiates tobacco consumption during
adolescence. This underscores the urgency of addressing tobacco use among Indian adolescents, given its profound
health and social implications.

Our research focused on the potential of health education interventions in mitigating tobacco use among Indian
adolescents. Health education offers a multifaceted approach that equips adolescents with the knowledge and skills
necessary to make informed decisions regarding tobacco use. Empirical evidence supports the effectiveness of health
education in tobacco control and our study aimed to extend this evidence into the Indian context.

The findings at the 3-month follow-up (Table 3) demonstrate promising results. The proportion of participants reporting
ever using tobacco decreased from 19.4% at baseline to 17.8%, with current users decreasing from 8.5% to 6.7%. These
early positive outcomes suggest that health education interventions had a noticeable impact on reducing tobacco use
among Indian adolescents in the short term. The reduction in daily and occasional use also aligns with the intervention's
goal of promoting healthier choices.

At the 6-month follow-up (Table 4), the study continued to show a sustained impact of health education on tobacco use.
The proportion of ever users remained lower than baseline at 16.4%, and current users decreased to 5.6%. These results
indicate that the effects of health education interventions persisted over an extended period. The reduction in both daily
and occasional use further highlights the program's potential in promoting sustained behavior change.

The 12-month follow-up (Table 5) demonstrated the longer-term effects of health education interventions. The
proportion of ever users remained lower than baseline at 15.0%, with 5.2% identified as current users. While these
changes are not as substantial as those observed at the 3-month and 6-month follow-ups, they underscore the importance
of ongoing reinforcement of health education programs to maintain their impact over time.

Table 6 provides a comparative analysis between the intervention and control groups at the 12-month follow-up. Notably,
the intervention group exhibited lower rates of ever using tobacco (15.2%) and current use (5.4%) compared to the
control group (19.7% and 6.7%, respectively). These findings suggest that health education interventions had a positive
impact in reducing tobacco use compared to the control group. However, it's essential to recognize that both groups
experienced reductions, indicating the potential influence of external factors or general awareness campaigns.

Comparing our findings with existing Indian studies on tobacco control among adolescents reinforces the significance of
health education. Indian studies, such as those conducted by Arora et al’ and Reddy et al® , have highlighted the alarming
prevalence of tobacco use among Indian adolescents and the need for targeted interventions. Our study adds to this body
of knowledge by demonstrating that well-designed health education programs can indeed lead to tangible reductions in
tobacco use among Indian adolescents.

Limitations and Future Directions

This study acknowledges potential limitations, including self-report bias and the relatively short to medium-term follow-
up period. To further enhance the understanding of health education's impact, future research should consider long-term
follow-ups, explore cultural adaptations of interventions, and delve into the role of peer and familial influences.

CONCLUSION

In conclusion, our original research study sheds light on the potential of health education as a valuable tool in tobacco
control among school-going adolescents. The findings demonstrate promising short-term and sustained effects, with the
intervention group showing lower rates of tobacco use compared to the control group at the 12-month follow-up. These
results underscore the importance of comprehensive health education programs tailored to the Indian context. While
challenges persist, particularly in the face of evolving tobacco products and cultural influences, health education remains
a critical strategy in mitigating the persistent challenge of tobacco use among adolescents.
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