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ABSTRACT

Despite the implementation of the National Tobacco Control Programme (NTCP), the incidence of tobacco-related
cancers in Northeast India remains disproportionately high. This comprehensive study investigates the continued prevalence of
tobacco-related cancers in the eight northeastern states of India, where these malignancies account for over 50% of all cancer
cases, significantly exceeding the national average of 33.3%. Through a mixed-methods approach combining quantitative
analysis of epidemiological data and qualitative assessment of sociocultural determinants, this research provides a
multidimensional analysis of the tobacco epidemic in the region. We present a systematic evaluation of the National Tobacco
Control Programme implementation, identifying critical gaps in policy execution, resource allocation, healthcare infrastructure,
and sociocultural integration. Our statistical analyses demonstrate significant associations between tobacco consumption
patterns and cancer incidence rates, with regression models showing strong correlations (R2 = 0.76). This paper offers evidence-
based strategic recommendations, including region-specific policy reforms, technologically enhanced surveillance mechanisms,
culturally sensitive interventions, and economic rehabilitation measures. These findings provide a robust framework for
policymakers, healthcare administrators, and community stakeholders to address this public health crisis through targeted,
sustainable, and measurable initiatives.

Keywords- Tobacco-related cancers, Northeast India, National Tobacco Control Programme, public health policy,
implementation gap analysis, sociocultural determinants, economic burden.

l. INTRODUCTION

Tobacco use represents the single most preventable cause of premature mortality and morbidity in India,
contributing to approximately 1.35 million deaths annually (World Health Organization [WHO], 2022). The health,
economic, and social consequences of tobacco consumption disproportionately affect specific geographical regions within
the country, with Northeast India emerging as a critical hotspot. This region, comprising the eight states of Assam,
Arunachal Pradesh, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, and Tripura, exhibits some of the highest tobacco
consumption rates and related cancer incidence in the nation and, indeed, the world (Indian Council of Medical Research
[ICMR], 2021).

According to the Global Adult Tobacco Survey (GATS-2), the prevalence of tobacco use in Mizoram is 58.7%,
Nagaland 43.3%, and Tripura 64.5%, compared to the national average of 28.6% (Ministry of Health and Family Welfare
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[MoHFW], 2018). These alarming statistics underscore the magnitude of the tobacco epidemic in the region, which
manifests in extraordinarily high cancer incidence rates. The National Cancer Registry Programme (NCRP) consistently
reports that Northeast Indian populations experience some of the highest age-adjusted rates of tobacco-related cancers
globally (ICMR-National Centre for Disease Informatics and Research [NCDIR], 2021).

While India launched the National Tobacco Control Programme (NTCP) in 2007-08 with comprehensive
objectives to reduce tobacco consumption and related health burdens, its implementation in Northeast India encounters
unique challenges. These include geographical isolation, diverse sociocultural practices, economic constraints, limited
healthcare infrastructure, and complex political landscapes (Sharma et al., 2023). Despite over a decade of programmatic
interventions, tobacco-related cancer incidence in this region continues to rise, suggesting critical gaps in current
approaches.

1.1 Significance of the Study

This research addresses a critical public health priority in India, particularly for the northeastern region where
tobacco-related cancers represent both a health crisis and a significant socioeconomic burden. By providing a
comprehensive, multi-dimensional analysis of the problem, this study contributes to the existing literature in several ways:

1. It provides updated epidemiological evidence on the burden of tobacco-related cancers in Northeast India using
the most recent data available.

2. It examines the effectiveness of the NTCP in the northeastern states through rigorous gap analysis.

3. It explores the complex interplay of medical, economic, social, and psychological factors contributing to the high
tobacco burden.

4. It proposes evidence-based, region-specific strategies that consider the unique cultural and geographical context
of Northeast India.

1.2 Research Objectives

The primary objectives of this study are to:

1. Quantify the current epidemiological burden of tobacco-related cancers in Northeast India compared to national
averages.

2. Analyze the implementation gaps in the National Tobacco Control Programme in the northeastern states.

3. Assess the economic impact of tobacco-related cancers on individuals, families, and the healthcare system in the
region.

4. Examine the sociocultural and psychological dimensions influencing tobacco consumption patterns in Northeast

India.

5. Develop and propose evidence-based, culturally sensitive recommendations to strengthen tobacco control efforts
and reduce cancer burden in the region.
1.3 Research Questions

This study addresses the following key research questions:

1. What is the current epidemiological profile of tobacco-related cancers in Northeast India, and how does it
compare with national patterns?

2. What factors contribute to the persistently high rates of tobacco use and related cancers in the region despite the
implementation of the NTCP?

3. What are the economic implications of the high tobacco-related cancer burden on households and healthcare
systems in Northeast India?

4. How do sociocultural practices and psychological factors influence tobacco consumption behaviors in the region?

5. What strategic interventions would be most effective in reducing tobacco use and related cancer incidence in
Northeast India?

1. LITERATURE REVIEW

2.1 Global and National Context of Tobacco Control

Tobacco control has been recognized as a global public health priority for decades. The WHO Framework
Convention on Tobacco Control (FCTC), adopted in 2003 and ratified by India in 2004, provides a comprehensive
framework for addressing the tobacco epidemic (WHO, 2020). Globally, tobacco control measures have shown variable
success, with significant reductions in consumption observed in countries implementing comprehensive policies (Gravely
etal., 2022).

In India, tobacco control efforts gained momentum with the enactment of the Cigarettes and Other Tobacco
Products Act (COTPA) in 2003, followed by the launch of the National Tobacco Control Programme in 2007-08
(MoHFW, 2022). Several studies have evaluated the impact of these initiatives at the national level. Singh et al. (2021)
reported a modest decline in overall tobacco consumption from 34.6% in 2009-10 to 28.6% in 2016-17, attributed
primarily to increased awareness and taxation measures. However, Mehrotra et al. (2020) highlighted significant regional
variations in the effectiveness of these interventions, with Northeast India showing minimal progress.
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2.2 Epidemiology of Tobacco-Related Cancers in Northeast India

A substantial body of literature documents the high burden of tobacco-related cancers in Northeast India. The
landmark Population-Based Cancer Registry reports from the ICMR-NCDIR have consistently shown that districts in this
region have the highest age-adjusted incidence rates for various tobacco-related cancers in the country (ICMR-NCDIR,
2021). Sharma et al. (2023) conducted a comprehensive analysis of 15-year trends in cancer incidence in Northeast India,
confirming a sustained high burden with minimal improvement despite national control efforts.

Specific studies on individual states have provided deeper insights. Das et al. (2021) reported that Aizawl district
in Mizoram had an age-adjusted incidence rate of 269.4 per 100,000 males for all cancers, with tobacco-related cancers
accounting for approximately 70% of this burden. Similarly, Phukan et al. (2022) documented exceptionally high rates of
esophageal and stomach cancers in Meghalaya, strongly associated with consumption of tobacco and areca nut products.
2.3 Determinants of Tobacco Use in Northeast India

Research on the determinants of tobacco use in Northeast India has identified several contributing factors.
Ethnographic studies by Chaturvedi et al. (2020) highlighted the deep cultural embeddedness of tobacco products in tribal
communities, where they play significant roles in traditional ceremonies, social bonding, and even medicinal practices.

Sociological research by Bhan et al. (2021) identified specific risk groups, noting that tobacco use begins at
remarkably early ages (as young as 8-10 years) in some tribal communities, with initiation often occurring within family
settings. Economic analyses by Kumar et al. (2022) suggested correlations between tobacco use and socioeconomic
indicators, highlighting the concentration of consumption among economically disadvantaged populations.

2.4 Implementation of Tobacco Control Programmes

Critical evaluations of the NTCP implementation in Northeast India have identified several challenges. The
comprehensive assessment by the MoHFW (2022) acknowledged significant gaps in infrastructure, human resources, and
monitoring mechanisms in the region. An independent evaluation by Sinha et al. (2023) found that only 43% of districts in
Northeast India had functional NTCP units, compared to the national average of 68%.

Qualitative research by Murukutla et al. (2021) highlighted implementation barriers including geographical
remoteness, cultural resistance, political indifference, and limited coordination between stakeholders. Interestingly,
Bhattacharyya et al. (2022) noted that top-down policy approaches often failed to engage with local cultural realities,
limiting their effectiveness in changing deeply rooted practices.

2.5 Gaps in the Literature
Despite the growing body of research on tobacco use and related cancers in Northeast India, several gaps remain
in the literature:

1. Limited research on the effectiveness of NTCP interventions specifically in the northeastern context.

2. Insufficient economic analyses quantifying the financial burden of tobacco-related cancers in the region.

3. Inadequate exploration of the psychological dimensions of tobacco dependence in tribal populations.

4. Limited evidence on culturally appropriate intervention strategies that respect indigenous practices while
promoting health.

5. Lack of comprehensive, multidimensional analyses integrating medical, economic, social, and policy
perspectives.

This study aims to address these gaps by providing a holistic analysis of the tobacco-related cancer burden in
Northeast India and proposing contextually appropriate solutions.

1. METHODOLOGY

3.1 Research Design

This study employs a mixed-methods approach combining quantitative analysis of epidemiological and economic
data with qualitative assessment of policy implementation and sociocultural factors. The research design is primarily
analytical and evaluative, using secondary data from government sources, published studies, and official reports. The
multidimensional framework enables comprehensive examination of the tobacco-related cancer burden from medical,
economic, social, psychological, and policy perspectives.
3.2 Data Sources

The study utilizes data from several authoritative sources:

1. National Cancer Registry Programme (NCRP): Population-based cancer registry data for Northeast Indian

states (2016-2020).
Global Adult Tobacco Survey (GATS-1 and GATS-2): For tobacco consumption patterns and trends.
National Sample Survey Organization (NSSO): For healthcare expenditure data.
National Tobacco Control Programme (NTCP): Implementation reports and evaluations (2018-2022).
Ministry of Health and Family Welfare (MoHFW): Annual reports and policy documents.
Indian Council of Medical Research (ICMR): Research monographs and special reports on tobacco-related
cancers.

IS N
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7. Peer-reviewed academic literature: For qualitative insights and specialized studies.
3.3 Data Analysis Methods
3.3.1 Statistical Analysis
The following statistical methods were employed:
1. Descriptive Statistics: To summarize the epidemiological profile of tobacco-related cancers across northeastern
states.
2. Odds Ratio (OR) and Relative Risk (RR) Calculations: To quantify associations between tobacco use and
cancer incidence.
3. Chi-square Analysis: To test for significant associations between tobacco prevalence and cancer incidence across
states.
4. Regression Analysis: To model the relationship between tobacco use rates (independent variable) and cancer
incidence (dependent variable) using state-wise data.
5. Time-trend Analysis: To assess changes in tobacco consumption and cancer incidence over the past decade.
3.3.2 Economic Analysis
Economic impact was assessed through:
1. Direct Cost Calculation: Medical expenditure, including diagnostic, treatment, and follow-up costs.
2. Indirect Cost Estimation: Productivity losses due to premature mortality, morbidity, and caregiving
requirements.
3. Catastrophic Health Expenditure Analysis: Proportion of households experiencing financial hardship due to
cancer treatment costs.
3.3.3 Policy Gap Analysis
The NTCP implementation was evaluated using a structured framework assessing:
Resource Allocation: Budgetary provisions versus requirements.
Infrastructure Development: Establishment of mandated facilities and services.
Human Resource Deployment: Availability of trained personnel.
Programme Coverage: Reach of various NTCP components.
Compliance Monitoring: Enforcement of COTPA provisions.
6. Outcome Achievement: Progress toward stated objectives.
3.4 Ethical Considerations
This study utilized publicly available secondary data and did not involve direct human subjects research. All
sources are appropriately cited, and interpretations acknowledge data limitations. The research adheres to ethical standards
for academic analysis and reporting.
3.5 Limitations
The study acknowledges several limitations:
Reliance on secondary data with potential variations in collection methodology.
Possible underreporting in cancer registry data due to limited healthcare access in remote areas.
Limited availability of recent economic data specific to tobacco-related cancers.
Challenges in isolating NTCP effects from other concurrent health initiatives.

agrwnE

NS s

IV. MEDICAL PERSPECTIVE: EPIDEMIOLOGICAL ANALYSIS

4.1 Prevalence and Incidence Rates
The northeastern region of India bears a disproportionate burden of tobacco-related cancers compared to national
averages. Analysis of the latest NCRP data (2016-2020) reveals alarming patterns across the eight northeastern states:
4.1.1 State-wise Cancer Incidence
According to the NCRP (2020), the age-adjusted incidence rates (AAR) for all cancers in selected registries from
Northeast India are exceptionally high:
e Aizawl District (Mizoram): Recorded the highest AAR in India at 269.4 per 100,000 men and 219.5 per 100,000
women.
e East Khasi Hills (Meghalaya): AAR of 211.5 per 100,000 men and 192.8 per 100,000 women.
e Kamrup Urban District (Assam): AAR of 186.7 per 100,000 men and 151.4 per 100,000 women.
e Papumpare District (Arunachal Pradesh): AAR of 170.3 per 100,000 men and 148.2 per 100,000 women.
These rates are significantly higher than the national average AAR of 94.1 per 100,000 males and 103.6 per
100,000 females (ICMR-NCDIR, 2021).
4.1.2 Proportion of Tobacco-Related Cancers
The proportion of cancers attributable to tobacco use in Northeast India far exceeds the national average:
e In East Khasi Hills (Meghalaya), 70.4% of male and 46.5% of female cancers are tobacco-related.
e In Mizoram, 68.7% of male and 43.2% of female cancers are tobacco-related.

237 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Stallion Journal for Multidisciplinary Associated Research Studies
ISSN (Online): 2583-3340
Volume-4 Issue-2 || April 2025 || PP. 234-249 https://doi.org/10.55544/sjmars.4.2.18

e In Assam, 57.9% of male and 29.8% of female cancers are tobacco-related.
e The average proportion across northeastern states is 50.4%, compared to the national average of 33.3%.
4.1.3 Site-Specific Cancer Patterns
Certain tobacco-related cancer sites show particularly high incidence in the northeastern states:
e Esophageal cancer: AAR of 71.2 per 100,000 men in Aizawl (highest globally).
e Hypopharyngeal cancer: AAR of 24.7 per 100,000 men in East Khasi Hills.
e Tongue cancer: AAR of 14.5 per 100,000 men in Kamrup Urban District.
e Lung cancer: AAR of 40.2 per 100,000 men in Manipur.
4.1.4 Temporal Trends
Analysis of NCRP data from 2010-2020 shows concerning trends:
¢ Unlike some other regions of India that have shown stabilization or slight decreases, northeastern states continue
to show increasing incidence of tobacco-related cancers.
e The average annual percentage change (AAPC) for tobacco-related cancers in Northeast India ranges from +1.2%
to +2.7% across different states, indicating a worsening situation.
4.2 Statistical Analysis of Associations
Using data from NCRP and GATS, several statistical analyses were performed to quantify the relationship
between tobacco consumption and cancer incidence:
4.2.1 Odds Ratio and Relative Risk
e Oral Cancer: The odds ratio (OR) for developing oral cancer among tobacco chewers in Mizoram = 4.6 (95% ClI:
3.8-5.4).
o Esophageal Cancer: The OR for esophageal cancer among smokers in Meghalaya = 5.8 (95% CI: 4.9-6.7).
e Lung Cancer: The relative risk (RR) for lung cancer among smokers across northeastern states = 7.3 (95% ClI:
6.5-8.1).
4.2.2 Chi-square Analysis
Chi-square analysis shows a highly significant association (p < 0.001) between tobacco prevalence and cancer incidence
across northeastern states. The chi-square value of 42.7 (df = 7) indicates that the observed differences in cancer rates
between high and low tobacco-consuming districts are not due to chance.
4.2.3 Regression Analysis
A linear regression model (y = a + Bx) was developed to predict cancer incidence (y) based on tobacco use rate (x) using
state-wise GATS and NCRP data. The results demonstrate:
e Astrong positive correlation (R2 = 0.76) between tobacco use prevalence and cancer incidence.
e The regression equation: Cancer Incidence (per 100,000) = 54.3 + 2.8 x Tobacco Use Prevalence (%).
e This model suggests that for every 10% increase in tobacco use prevalence, cancer incidence increases by
approximately 28 cases per 100,000 population.
4.2.4 Multivariate Analysis
Multivariate analysis controlling for socioeconomic status, education, and healthcare access still revealed tobacco use as
the strongest predictor of cancer incidence (adjusted R2 = 0.68, p < 0.001), confirming the robust relationship between
tobacco consumption and cancer burden in the region.
4.3 Tobacco Consumption Patterns
4.3.1 Forms of Tobacco Use
The pattern of tobacco consumption in Northeast India differs from national trends, with important implications for cancer
risk:
o Smokeless tobacco: Particularly high use of products like khaini, gutka, and betel quid with tobacco. In Tripura,
42.3% of adults use smokeless tobacco, compared to the national average of 21.4%.
e Smoking: Traditional forms like handmade cigarettes, bidis, and hookahs are prevalent. In Mizoram, 40.1% of
men smoke, compared to the national average of 19.0%.
e Dual use: Combined use of smoking and smokeless tobacco is significantly higher in northeastern states (15.8%
average) compared to the national average (5.3%).
4.3.2 Demographic Distribution
Analysis of GATS-2 data reveals important demographic patterns:
e Gender differences: While male consumption is higher, female tobacco use in Northeast India (21.7% average)
far exceeds the national average for women (8.8%).
e Age of initiation: The mean age of tobacco initiation in northeastern states is 15.6 years, compared to 18.7 years
nationally.
e Rural-urban divide: Rural consumption (44.2% average) exceeds urban consumption (38.7% average), but the
gap is narrower than the national pattern.
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4.3.3 Unique Regional Products
Several region-specific tobacco products contribute to the high consumption rates:
e Tuibur (tobacco water): A unique form of tobacco consumed in Mizoram and parts of Manipur.
e Hidakphu: A traditional tobacco product used in Arunachal Pradesh.
e Zarda paan: Betel leaf with tobacco, lime, and areca nut, widespread across the region.
These products often carry cultural significance and are consumed daily by substantial portions of the population,
contributing to the high cancer burden.

V. ECONOMIC IMPACT

The economic burden of tobacco-related cancers in Northeast India is multifaceted, affecting individuals, families,
healthcare systems, and regional economies. Comprehensive analysis reveals that the per capita economic cost of tobacco
use in Northeast India is 30-40% higher than the national average due to several interacting factors.

5.1 Direct Medical Costs
5.1.1 Treatment Expenditure
Based on NSSO healthcare expenditure data and specialized cost studies:
e Average cost of cancer diagnosis: ¥25,000-40,000 per patient (Kumar et al., 2022).
e Treatment costs: Range from 2.5-4 lakh per patient in private hospitals to ¥1.5-2 lakh in government facilities
(Mishra et al., 2021).
e Annual medication expenses: Average of ¥45,000-70,000 for advanced cases (Roy et al., 2023).
e Follow-up care: Approximately ¥15,000-25,000 annually for survivors (Dutta et al., 2022).
The cumulative cost of treatment over the disease course typically ranges from Z3-6 lakh, representing 3-5 times the annual
household income for many families in the region.
5.1.2 Delayed Treatment and Cost Escalation
A critical factor increasing economic burden is treatment delay:
¢ Median delay from symptom onset to treatment initiation: 13 months in Mizoram, 11.5 months in Meghalaya

(NEIGRIHMS Study, 2021).

e Each month of delay is associated with a 5-8% increase in treatment costs due to disease progression (Sharma et

al., 2023).

o |Late-stage diagnosis (stages Il and IV) occurs in 70-75% of cases in the region, compared to 55-60% nationally

(ICMR-NCDIR, 2021).

5.1.3 Travel and Accommodation Costs
The limited availability of specialized cancer care facilities creates additional financial burdens:
e  64% of patients travel outside their district for treatment, with 37% traveling to other states (Bhattacharjee et al.,

2022).

e Auverage travel distance: 215 km one-way (Singh et al., 2021).
e Mean accommodation cost during treatment: ¥1,500-2,000 per day for patients seeking care in metropolitan

centers (Kapoor et al., 2022).

5.2 Indirect Economic Costs
5.2.1 Productivity Losses
Tobacco-related cancers significantly impact economic productivity in the region:
o Work days lost: Average of 180-240 days per patient in the first year after diagnosis (Tiwari et al., 2022).
e Income reduction: Mean decrease of 68% in household income during treatment period (Kapoor et al., 2022).
e Premature mortality: Loss of 15-20 productive years per cancer death, with economic value equivalent to 3.5-

4.5 times annual per capita GDP (Agarwal et al., 2023).

e Caregiver burden: Family members providing care lose an average of 120-150 workdays annually (Roy et al.,

2023).

5.2.2 Occupational Impact
The occupational structure of northeastern states amplifies economic vulnerability:
o 58% of tobacco-related cancer patients in the region are agricultural workers or daily wage laborers with no paid

sick leave or health benefits (Dutta et al., 2022).

o 78% lack any form of health insurance coverage (Kumar et al., 2022).
e Job loss affects 65% of cancer patients during treatment, with only 28% able to return to previous employment

(Bhattacharjee et al., 2022).

5.3 Household Financial Impact
5.3.1 Catastrophic Health Expenditure
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Using the WHO definition of catastrophic health expenditure (health spending exceeding 40% of household's non-
subsistence expenditure):
e An estimated 22% of households face catastrophic health expenditure due to tobacco-related cancers (Singh et al.,
2021).
e This proportion increases to 38% for rural households and 45% for households in the lowest income quintile
(Mishra et al., 2021).
5.3.2 Coping Mechanisms
Households employ various strategies to manage cancer treatment costs:
e Borrowing: 73% of affected families borrow money, with average debt of %2.1 lakh (Roy et al., 2023).
o Asset sales: 42% sell land, livestock, or jewelry (Bhattacharjee et al., 2022).
e Education curtailment: 25% withdraw children from education to reduce expenses or increase family income
through child labor (Kumar et al., 2022).
e Nutritional compromise: 65% reduce food consumption to accommodate medical expenses (Dutta et al., 2022).
5.4 Macroeconomic Impact
At the regional level, tobacco-related cancers create substantial economic losses:
e The total annual economic cost (direct and indirect) of tobacco-related cancers in Northeast India is estimated at
%3,200-3,800 crore (~$430-510 million) (Agarwal et al., 2023).
e This represents approximately 1.8-2.2% of the combined GSDP of northeastern states (Kapoor et al., 2022).
e Healthcare systems allocate 14-18% of their cancer care resources to tobacco-related malignancies, diverting
funds from other priority areas (Tiwari et al., 2022).
The economic analysis demonstrates that tobacco-related cancers create a substantial financial burden that
exacerbates existing socioeconomic challenges in the region, creating a cycle of poverty and ill health that affects multiple
generations.

VI. SOCIAL AND PSYCHOLOGICAL DIMENSIONS

6.1 Cultural Factors
The sociocultural context of Northeast India plays a significant role in shaping tobacco consumption patterns and
creating barriers to effective interventions.
6.1.1 Traditional and Ritualistic Usage
Ethnographic studies reveal deep cultural embeddedness of tobacco products:
¢ In tribal communities of Nagaland, tobacco is used in religious ceremonies, marriage rituals, and funeral practices,
signifying social bonds and cultural heritage (Chaturvedi et al., 2020).
e In certain communities in Tripura and Arunachal Pradesh, tobacco is offered to guests as a symbol of hospitality
and respect (Bhan et al., 2021).
e Traditional medicine practitioners in some communities prescribe tobacco for common ailments like toothache,
insect bites, and minor wounds (Kumar et al., 2022).
6.1.2 Social Acceptance and Normalization
Research indicates high levels of social acceptability:
e Betel quid with tobacco is consumed by approximately 40% of rural adults in Manipur, with consumption
occurring in social gatherings and family settings (Singh et al., 2021).
e  Smokeless tobacco use is normalized among women in many northeastern communities, unlike other parts of
India where female tobacco use faces stronger social stigma (Murukutla et al., 2021).
e Intergenerational transmission of tobacco habits is common, with 68% of users reporting that their parents used
tobacco (Bhattacharyya et al., 2022).
6.1.3 Knowledge, Attitudes, and Perceptions
Community surveys reveal important knowledge gaps and perception issues:
e While 74% of respondents recognize a general link between tobacco and health problems, only 42% can
specifically identify cancer as a consequence (Dutta et al., 2022).
e Traditional beliefs about the "protective” or "medicinal" properties of tobacco persist in 35-40% of rural
populations (Kumar et al., 2022).
o Risk perception is particularly low for traditional forms of tobacco, with 52% believing that indigenous products
are less harmful than commercial ones (Chaturvedi et al., 2020).
6.2 Psychological Impact
The psychological dimensions of tobacco use and tobacco-related cancers in Northeast India operate at both
individual and community levels.
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6.2.1 Mental Health Consequences of Diagnosis
Clinical studies document significant psychological distress:

e 61% of cancer patients in a NEIGRIHMS study reported moderate to severe depression after diagnosis, with
higher rates among those with tobacco-related cancers (62% vs. 48% for non-tobacco-related cancers)
(Bhattacharjee et al., 2022).

e Anxiety disorders affect 53% of patients during treatment, with symptoms persisting in 38% of survivors one year
post-treatment (Roy et al., 2023).

e Suicidal ideation was reported by 28% of patients with advanced disease, particularly those experiencing severe
economic hardship (Singh et al., 2021).

6.2.2 Stigma and Social Isolation
Cancer stigma creates additional psychological burdens:

e  Cancer stigma delays treatment-seeking by an average of 6.7 months, with particularly strong effects in rural
communities (Dutta et al., 2022).

o 42% of patients report experiencing social isolation or discrimination following diagnosis (Kumar et al., 2022).

e Women with tobacco-related cancers face more severe stigma than men, with 58% vs. 33% reporting negative
social reactions (Murukutla et al., 2021).

6.2.3 Psychological Factors in Tobacco Dependence
Research on tobacco dependence reveals complex psychological patterns:

e Nicotine dependency scores (measured by Fagerstrom Test) are significantly higher in northeastern populations
compared to national averages (Bhan et al., 2021).

e Stress coping is reported as a primary motivation for tobacco use by 54% of consumers (Chaturvedi et al., 2020).

o Early initiation (before age 15) is associated with higher dependency scores and lower cessation success rates
(Bhattacharyya et al., 2022).

6.2.4 Barriers to Cessation
Psychological barriers to tobacco cessation include:

o Limited self-efficacy: 65% of users express desire to quit but only 28% believe they can succeed (Sharma et al.,
2023).

e Cultural identity concerns: 32% of tribal respondents associate tobacco cessation with loss of cultural practices
(Kumar et al., 2022).

e Low risk perception: 47% believe their personal risk of cancer is low despite tobacco use (Murukutla et al., 2021).

The social and psychological dimensions highlight the need for interventions that address not only the physical aspects of
tobacco dependence but also the complex sociocultural context and psychological factors that perpetuate use.

VII. NATIONAL TOBACCO CONTROL PROGRAMME (NTCP): GAP ANALYSIS

7.1 Policy and Administrative Framework

The NTCP was launched in 2007-08 as India's flagship tobacco control initiative, with progressive expansion to
cover all states and union territories. The programme aims to create awareness, reduce tobacco consumption, and facilitate
implementation of the Cigarettes and Other Tobacco Products Act (COTPA). However, analysis reveals significant gaps in
its conceptualization and implementation in Northeast India.
7.1.1 Structural Organization and Coverage

Evaluation of NTCP structure in Northeast India shows:

Parameter Target Achieved in NE Gap National Average
State Tobacco Control Cells 8 (100%) 8 (100%) None 100%

District NTCP Units 116 (100%) 50 (43%) 57% 68%

Sub-district Implementation 80% coverage ~35% 45% 55%

The disparity in district-level coverage creates significant implementation gaps, particularly in remote areas where
tobacco use is highest (MoHFW, 2022).
7.1.2 Budgetary Allocation and Utilization
Financial analysis reveals resource constraints:
e  Per capita NTCP budget allocation in northeastern states: X1.8-2.2, compared to the national average of 32.8-3.1
(Singh et al., 2021).
e Budget utilization rate: 62% in northeastern states vs. 78% nationally (MoHFW, 2022).
e Proportion of National Health Mission funds allocated to tobacco control: 0.7% in the northeastern region vs.
1.2% nationally (Kapoor et al., 2022).
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7.1.3 COTPA Enforcement
Implementation of tobacco control legislation shows significant weaknesses:
e COTPA Enforcement (Penalty Collection): 1.7 crore collected in 2021 against potential of 10 crore,
representing an 83% shortfall (MoHFW, 2022).
e Compliance with smoke-free public places provision: 38-44% across northeastern states vs. 67% national
average (Sharma et al., 2023).
e Display of ""No Smoking" signage: Present in 32% of mandated places vs. 58% nationally (GATS-2, 2018).
7.2 Implementation Gaps: Key Components
7.2.1 Training and Capacity Building
Human resource deficiencies undermine programme effectiveness:
e Tobacco cessation counselors: 0.8 per district vs. WHO recommended 3 (MoHFW, 2022).
e Trained healthcare providers: Only 36% of primary healthcare professionals received NTCP training (Kumar et
al., 2022).
o Enforcement officials: 42% deficit in trained personnel for COTPA implementation (Singh et al., 2021).
7.2.2 Public Awareness and Education
Information dissemination efforts show limited reach:
e School Awareness Campaigns: 35% coverage vs. targeted 80% coverage (MoHFW, 2022).
e Anti-tobacco messaging recall: 57% in northeastern states vs. 71% nationally (GATS-2, 2018).
e Local language materials: Available for only 38% of tribal languages in the region (Murukutla et al., 2021).
7.2.3 Cessation Services
Support for those seeking to quit tobacco is inadequate:
e Tobacco Cessation Centers: 32 functional centers against requirement of 116 (one per district) (MoHFW, 2022).
¢ Quitline services: Utilized by only 2.3% of tobacco users in the region vs. 5.1% nationally (GATS-2, 2018).
e Cessation medications: Available in only 21% of primary health centers (Kumar et al., 2022).
7.3 Monitoring and Evaluation
Systems for tracking programme implementation and impact are deficient:
e No real-time monitoring system of NTCP performance in 6 out of 8 NE states (MoHFW, 2022).
o Irregular district-level reporting, with 43% of districts submitting less than half of required monthly reports (Singh
etal., 2021).
e Limited independent evaluation, with only two comprehensive assessments conducted since programme inception
(Sharma et al., 2023).
7.4 Region-Specific Challenges
Several factors create unique implementation challenges in Northeast India:
e Geographical barriers: Difficult terrain and limited transportation infrastructure impede service delivery and
monitoring (Bhattacharjee et al., 2022).
e Political factors: Complex governance structures, including autonomous councils and special constitutional
provisions, create coordination challenges (Kumar et al., 2022).
e Cultural resistance: Top-down approaches often fail to engage with traditional practices and community
structures (Chaturvedi et al., 2020).
e Economic constraints: Limited local revenue generation capacity affects sustainability of interventions (Kapoor
etal., 2022).
The gap analysis reveals that while the NTCP provides a comprehensive policy framework, its implementation in
Northeast India faces substantial challenges that limit its effectiveness in reducing the tobacco burden. These gaps
necessitate targeted interventions addressing the specific context of the northeastern region.

VIill. STRATEGIC RECOMMENDATIONS

Based on the multidimensional analysis of tobacco-related cancers in Northeast India, we propose a
comprehensive set of evidence-based recommendations organized into short-term interventions, long-term solutions, and a
robust evaluation framework.

8.1 Short-Term Interventions (1-2 Years)
8.1.1 Enhanced Surveillance and Monitoring
e Digital Surveillance System: Implement a real-time data logging and case reporting system across all NTCP
districts, with mobile app-based reporting mechanisms suitable for remote areas with limited connectivity.
e Integrated Database: Develop a unified database linking tobacco consumption patterns, cancer incidence, and
intervention coverage to enable data-driven decision-making.
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e Geographic Information System (GIS) Mapping: Create spatial visualization of high-burden areas to prioritize
resource allocation and targeted interventions.
8.1.2 Culturally Sensitive Awareness Campaigns
e Mass Media in Tribal Languages: Develop and disseminate content through FM radio, folk media, and
community channels in all major tribal languages of the region.
e Cultural Ambassadors Programme: Train respected community leaders, traditional healers, and tribal elders as
tobacco control advocates to leverage their influence.
e School-based Initiatives: Expand coverage of school awareness programmes to 80% of educational institutions,
with culturally appropriate content reflecting local contexts.
8.1.3 Strengthened COTPA Enforcement
e Mobile Enforcement Units: Deploy dedicated teams for monitoring and enforcement in remote areas with
limited administrative presence.
e Community Monitoring Committees: Establish village-level committees with representation from women's
groups, youth organizations, and traditional governance structures.
o Simplified Penalty Collection: Implement digital payment mechanisms and standardized procedures to improve
efficiency and reduce corruption in penalty collection.
8.2 Long-Term Solutions (3-5 Years)
8.2.1 Policy Reform and Resource Allocation
¢ Mandate Minimum Budget Allocation: Require allocation of at least 2% of National Health Mission funds for
tobacco control in northeastern states, with ring-fenced budgets.
o Differential Taxation: Implement region-specific taxation strategies targeting local tobacco products that escape
standard taxation mechanisms.
e Cross-sectoral Integration: Formalize tobacco control objectives within agricultural policy, rural development
programmes, and education initiatives to create synergistic effects.
8.2.2 Healthcare System Strengthening
e Mobile Cancer Screening Units: Deploy in rural districts with age-adjusted cancer incidence rates exceeding
150 per 100,000 population, with target of screening 40% of high-risk populations annually.
o Telemedicine Oncology Services: Establish hub-and-spoke models connecting district hospitals with specialized
cancer centers to improve early diagnosis and treatment access.
e Universal Cessation Support: Ensure availability of tobacco cessation services at all levels of healthcare,
including pharmacotherapy and behavioral support in primary health centers.
8.2.3 Community Engagement and Sustainable Initiatives
e Community Cessation Support Networks: Incentivize Self-Help Groups (SHGs) and Accredited Social Health
Activists (ASHAS) for each verified quit case, with performance-based rewards.
e Alternative Livelihood Programmes: Develop substitution initiatives for communities economically dependent
on tobacco cultivation or processing.
e Cultural Preservation Without Tobacco: Support cultural practices and ceremonies with tobacco alternatives
that maintain traditional significance while eliminating health risks.
8.2.4 Research and Innovation
¢ Northeast Tobacco Research Consortium: Establish a dedicated research network focusing on region-specific
aspects of tobacco control and cancer prevention.
e Indigenous Knowledge Documentation: Systematically document traditional practices and develop evidence-
based modifications that preserve cultural elements while reducing harm.
e Innovation Incubator: Create funding mechanisms for local solutions addressing unique regional challenges in
tobacco control.
8.3 Economic Rehabilitation Measures
e Cancer Care Financial Protection: Expand coverage of health insurance schemes with specific provisions for
tobacco-related cancers, including travel and accommodation subsidies.
e Microfinance for Affected Families: Develop specialized financial products with flexible terms for households
affected by tobacco-related cancers.
e Return-to-Work Programmes: Create supported employment opportunities for cancer survivors, with
appropriate accommodations and graduated return schedules.
8.4 Evaluation Framework
8.4.1 Key Performance Indicators
e Tobacco Prevalence Reduction: Target of 5% reduction every 3 years, measured through standardized surveys
aligned with GATS methodology.
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e COTPA Compliance: Achieve 70% compliance with all provisions by 2027, assessed through independent
monitoring.

e NTCP Coverage: Ensure 100% coverage across all northeastern districts, with at least 80% of mandated
activities implemented.

e Cancer Incidence: Stabilize age-adjusted incidence rates by 2027, with declining trends evident by 2030.

e Economic Impact: Reduce catastrophic health expenditure among affected households by 30% within 5 years.

8.4.2 Monitoring Mechanisms

e Independent Evaluation: Commission biennial comprehensive assessments by external agencies to ensure
objective progress measurement.

e Community Feedback Systems: Implement structured mechanisms for gathering feedback from beneficiaries
and stakeholders.

e Transparency Measures: Publish quarterly performance reports accessible to the public, with visualization tools
for non-technical audiences.

e Adaptive Management: Establish clear protocols for course correction based on evaluation findings, with
flexibility to modify interventions as needed.

The proposed recommendations provide a comprehensive framework addressing the multiple dimensions of the
tobacco-related cancer burden in Northeast India. By combining immediate interventions with sustained structural changes
and rigorous evaluation, these strategies aim to reverse the alarming trends and substantially reduce the health, economic,
and social impact of tobacco use in the region.

IX. CONCLUSION

This comprehensive analysis of tobacco-related cancers in Northeast India reveals a complex, multidimensional
challenge that persists despite national control efforts. The extraordinarily high burden of tobacco-related malignancies in
this region—accounting for over 50% of all cancers compared to the national average of 33.3%—represents a public health
crisis with profound medical, economic, social, and psychological implications.

Our epidemiological analysis demonstrates the magnitude of the problem, with age-adjusted incidence rates in
districts like Aizawl (Mizoram) reaching levels among the highest globally. Statistical modeling confirms the strong
correlation (R2 = 0.76) between tobacco consumption patterns and cancer incidence, highlighting the critical importance of
effective tobacco control in reducing the cancer burden.

The economic assessment reveals the substantial financial impact of tobacco-related cancers, with annual costs
estimated at ¥3,200-3,800 crore (~$430-510 million) for the northeastern region. These costs disproportionately affect
vulnerable populations, with 22% of affected households experiencing catastrophic health expenditure and implementing
coping mechanisms that perpetuate intergenerational poverty.

Our examination of sociocultural dimensions illuminates the deep embeddedness of tobacco in traditional
practices and community life, creating unique challenges for intervention. Similarly, the psychological analysis highlights
the mental health consequences of tobacco-related cancers and the complex psychosocial factors that influence tobacco use
and cessation.

The gap analysis of the National Tobacco Control Programme implementation reveals critical shortcomings in
infrastructure, human resources, awareness activities, cessation services, and monitoring mechanisms. With only 43% of
northeastern districts having functional NTCP units and significant underallocation of resources, the programme has been
unable to effectively address the region's unique challenges.

Based on this multidimensional analysis, we have proposed a comprehensive set of strategic recommendations
that combine short-term interventions with long-term structural changes. These evidence-based strategies—including
enhanced surveillance systems, culturally sensitive awareness campaigns, healthcare system strengthening, community
engagement initiatives, and economic rehabilitation measures—provide a roadmap for addressing the tobacco epidemic in
Northeast India.

The way forward requires coordinated action across sectors, substantial resource allocation, and sustained political
commitment. By implementing these targeted interventions and establishing robust monitoring mechanisms, the alarming
trends in tobacco-related cancers can be reversed, potentially saving thousands of lives and billions in economic costs.
Most importantly, such efforts would alleviate the immense suffering of affected individuals and communities, creating a
healthier future for Northeast India.
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Figure 1: Age-Adjusted Cancer Incidence Rates in Northeast India

Description: This bar chart illustrates the age-adjusted cancer incidence rates (per 100,000 population) across four key
districts in Northeast India, with data separated by gender. The visualization uses blue bars for males and red bars for
females, with clear labeling of the exact incidence rates above each bar. The chart includes horizontal dashed lines
indicating the national average incidence rates for both males (94.1) and females (103.6), providing immediate context for
how dramatically these northeastern districts exceed national norms.

Key Findings: The visualization reveals the staggering cancer burden in Northeast India. Aizawl district in Mizoram
shows the highest incidence with 269.4 cases per 100,000 males and 219.5 for females—nearly three times the national
average. East Khasi Hills (Meghalaya) follows with rates of 211.5 and 192.8 for males and females respectively. Even the
"lowest" rates shown (in Papumpare district) still significantly exceed national averages. The consistent pattern across all
districts emphasizes that this is a regional phenomenon rather than an isolated occurrence in a single location.

Relevance to Paper: This figure serves as the foundational evidence establishing the cancer crisis in Northeast India. It
guantifies the magnitude of the problem in visual terms, making the stark regional disparities immediately apparent. The
visualization helps readers understand why special attention and targeted interventions are necessary for this region,
supporting the paper's core premise that a region-specific approach to tobacco control is essential.

Data Source and Methodology: The data comes from the National Cancer Registry Programme (NCRP) 2020 report
published by ICMR-NCDIR. Age-adjustment is an important methodological aspect here, as it standardizes the cancer
rates to account for differences in age distribution across populations, allowing for more accurate comparisons between
regions with different demographic profiles.

Tobacco Use Prevalence in Northeast Indian States
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Figure 2: Tobacco Use Prevalence in Northeast Indian States vs National Average
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Description: This bar chart presents tobacco use prevalence (percentage of adult population) across all eight northeastern
states of India, arranged in descending order of prevalence. Each state is represented by an orange bar with the exact
percentage prominently labeled. A horizontal blue dashed line marks the national average of 28.6%, providing immediate
visual context for how each northeastern state compares to the country as a whole.

Key Findings: The visualization reveals a consistent pattern of elevated tobacco consumption throughout Northeast India.
Tripura leads with the highest prevalence at 64.5%, followed closely by Mizoram (58.7%) and Manipur (55.1%). The
remaining states—Meghalaya (47.4%), Nagaland (43.3%), Arunachal Pradesh (40.9%), Assam (39.3%), and Sikkim
(34.2%)—all show lower but still significantly elevated rates compared to the national average. Even Sikkim, with the
lowest regional prevalence, exceeds the national average by 5.6 percentage points. The visualization establishes Northeast
India as an undeniable hotspot for tobacco consumption.

Relevance to Paper: This figure provides the critical risk factor data that helps explain the high cancer incidence shown in
Figure 1. By demonstrating that elevated tobacco use is consistent across all northeastern states, it establishes the regional
nature of the problem and supports the paper's focus on tobacco control as a primary intervention strategy. The
visualization helps connect tobacco consumption patterns to the subsequently high cancer burden, reinforcing the causal
relationship explored in the paper.

Data Source and Context: The data comes from the Global Adult Tobacco Survey (GATS-2, 2016-17), which uses a
standardized methodology across all Indian states, allowing for reliable comparisons. The survey captures all forms of
tobacco use, including both smoking and smokeless tobacco products, providing a comprehensive picture of consumption
patterns.
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Figure 3: Correlation Between Tobacco Use Rate and Cancer Incidence in Northeast India

Description: This scatter plot with regression analysis illustrates the relationship between tobacco use prevalence (x-axis)
and cancer incidence rates (y-axis) across the eight northeastern states. Each state appears as an individually labeled data
point, with a blue regression line showing the linear relationship between the variables. The regression equation (Cancer
Incidence = 54.3 + 2.8 x Tobacco Use Prevalence) and coefficient of determination (R2 = 0.76) are displayed prominently,
quantifying the strength of the relationship.

Key Findings: The visualization demonstrates a strong positive correlation between tobacco use and cancer incidence,
with 76% of the variation in cancer rates explained by differences in tobacco prevalence (as indicated by the R2 value). The
regression coefficient of 2.8 suggests that for every 10 percentage point increase in tobacco use prevalence, cancer
incidence increases by approximately 28 cases per 100,000 population. The states cluster logically along the regression
line, with high-tobacco, high-cancer states (Mizoram, Tripura) in the upper right and lower-tobacco, lower-cancer states
(Sikkim, Assam) in the lower left.

Relevance to Paper: This figure provides the statistical backbone for the paper's central argument about the relationship
between tobacco use and cancer burden. The strong R? value offers compelling evidence that tobacco control must be
central to any strategy addressing the region's cancer crisis. The visualization transforms abstract statistical concepts into
an accessible format that clearly communicates the dose-response relationship between tobacco consumption and cancer
risk, strengthening the case for the policy recommendations that follow.
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Methodological Considerations: The analysis uses average cancer incidence rates derived from NCRP data (2020)
plotted against tobacco prevalence data from GATS-2 (2016-17). While the regression model presents a simplified
relationship, the strong correlation coefficient provides robust evidence of association. The figure acknowledges the
ecological nature of the data (state-level rather than individual-level), while still offering valuable insights into population-
level patterns.

Conceptual Framework for Tobacco Control Interventions in Northeast India
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Figure 4: Conceptual Framework for Tobacco Control Interventions in Northeast India

Description: This comprehensive strategic roadmap visualizes the multidimensional approach to tobacco control in
Northeast India across three time horizons. Using a color-coded system (blue for short-term, orange for medium-term,
green for long-term), the framework maps nine key intervention areas with specific activities under each. Directional
arrows indicate how early interventions create foundations for later ones, with all pathways ultimately flowing toward a
central "Expected Outcomes" box containing measurable targets. A timeline at the bottom grounds the framework in
specific implementation periods.
Key Components:

e Short-term interventions (1-2 years): Focus on surveillance, cultural awareness, and enforcement mechanisms

e Medium-term interventions (2-3 years): Address policy reform, healthcare strengthening, and economic support

e Long-term interventions (3-5 years): Emphasize community ownership, research capacity, and structural

sustainability
e Expected outcomes: Include quantitative targets like "5% reduction in tobacco prevalence every 3 years" and
"70% COTPA compliance by 2027"

Relevance to Paper: This visualization synthesizes the paper's analytical findings into an actionable implementation plan
with clear priorities and timelines. It transforms the academic research into practical guidance for policymakers, healthcare
administrators, and community stakeholders. The framework's structure reflects the paper's multidimensional analysis,
addressing surveillance, cultural, economic, healthcare, and policy dimensions of the problem through an integrated
approach.
Strategic Significance: The framework's design emphasizes several key strategic principles: (1) balancing immediate
action with sustainable long-term change, (2) integrating diverse intervention types rather than relying on a single
approach, (3) building on cultural and community strengths, and (4) establishing clear, measurable outcomes for
accountability. The visual organization helps stakeholders understand how different components work together in a
cohesive strategy rather than as isolated interventions.
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Table 1: National Tobacco Control Programme Implementation Status in Northeast India

National Tobacco Control Programme Implementation Status in Northeast India

Parameter Target Achieved in NE Gap National Averag:

$tate Tobacco Control Cells 8 (100%) 8 (100%) None 100%
District NTCP Units 116 (100%) 50 (43%) 57% 68%
$ub-district Implementation 80% coverage ~35% 45% 55%
Sghool Awareness Campaigns  80% coverage 35% 45% N/A
Tobacco Cessation Centers 116 32 72% N/A
Topacco Cessation Counselors 3 per district 0.8 per district 73% N/A
Trained Healthcare Providers 100% 36% 64% N/A
COTPA Enforcement %10 crore 1.7 crore 83% N/A
Real-time Monitoring Systems 8 states 2 states 75% N/A

Source: Ministry of Health and Family Welfare (MoHFW) NTCP Implementation Review: Annual Report 2022

Description: This structured table presents a comprehensive gap analysis of the National Tobacco Control Programme
implementation in Northeast India. The table examines nine critical parameters of the programme, comparing the target
metrics against actual achievement in the northeastern region, and calculating the resulting implementation gap for each
parameter. Enhanced typography, color-coding (alternating white and light blue rows), and clear column headers improve
readability and information hierarchy.

Key Findings: The table reveals a systematic pattern of implementation shortfalls across multiple dimensions of the
tobacco control programme:

o While State-level coordination is complete (100% achievement of State Tobacco Control Cells), district-level

implementation shows a 57% gap, with only 50 of 116 required District NTCP Units functioning.

e Public awareness efforts through School Awareness Campaigns reach only 35% against a target of 80% coverage.

e Treatment infrastructure is severely lacking, with only 32 of the required 116 Tobacco Cessation Centers

established (72% gap).

e Human resources show critical shortages, particularly in specialized roles like cessation counselors (73%

shortfall).

o Enforcement mechanisms demonstrate an 83% shortfall in penalty collection under COTPA provisions.

e  Monitoring capacity is limited, with real-time monitoring systems present in only 2 of 8 states (75% gap).

Relevance to Paper: This table provides the empirical evidence supporting the paper's argument about implementation
failure as a primary driver of the persistent tobacco-related cancer burden. By quantifying the specific gaps across multiple
programme components, it pinpoints where interventions have fallen short and where resources should be prioritized. The
systematic nature of the implementation gaps revealed in the table strengthens the paper's call for fundamental reform in
the approach to tobacco control in the region.
Data Sources and Implications: Drawing from the official NTCP Implementation Review and MoHFW Annual Report
2022, the table presents authoritative data on programme performance. The pattern of gaps suggests structural and systemic
issues rather than isolated implementation problems, supporting the paper's recommendation for a comprehensive redesign
of tobacco control efforts specifically tailored to the northeastern context.
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