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School of Public Health, All India Institute of Medical Sciences (AIIMS) JodhpurSchool of Public Health, All India Institute of Medical Sciences (AIIMS) Jodhpur

School of Public Health at AIIMS Jodhpur was established to address public health issues and offer highestSchool of Public Health at AIIMS Jodhpur was established to address public health issues and offer highest

standard of care to community. Since inception, we have taken many initiatives for tobacco sensitization in thestandard of care to community. Since inception, we have taken many initiatives for tobacco sensitization in the

community through screening camps, awareness sessions and IEC development. Tobacco control has been acommunity through screening camps, awareness sessions and IEC development. Tobacco control has been a

major component of the flagship School Health Promotion Program of SPH since 2019. Faculty members includingmajor component of the flagship School Health Promotion Program of SPH since 2019. Faculty members including

the PI are designated Nodal persons for Scientific Group, National Tobacco Testing Laboratory (NTTL) under thethe PI are designated Nodal persons for Scientific Group, National Tobacco Testing Laboratory (NTTL) under the

MoHFW since Sep 2020.MoHFW since Sep 2020.

In the past two years, we have worked to quantify the holistic burden due bidi by generating national and stateIn the past two years, we have worked to quantify the holistic burden due bidi by generating national and state

estimates of environmental, health and economic burden due to bidi smoking. By partnering with other partnersestimates of environmental, health and economic burden due to bidi smoking. By partnering with other partners

of The Union and Vital Strategies, SPH AIIMS Jodhpur has developed 3 major national reports with correspondingof The Union and Vital Strategies, SPH AIIMS Jodhpur has developed 3 major national reports with corresponding

state factsheets for states/UTs. “Environmental Burden due to Tobacco Consumption in India” enumerated thestate factsheets for states/UTs. “Environmental Burden due to Tobacco Consumption in India” enumerated the

indiscriminate amount of waste disposed in the environment by bidi and other tobacco products. “The Lifecycleindiscriminate amount of waste disposed in the environment by bidi and other tobacco products. “The Lifecycle

Approach to Bidi Trade in India” deciphered the fragmented data on bidi lifecycle which today, serves as aApproach to Bidi Trade in India” deciphered the fragmented data on bidi lifecycle which today, serves as a

comprehensive document on every aspect of bidi lifecycle from raw material to labour statistics, workingcomprehensive document on every aspect of bidi lifecycle from raw material to labour statistics, working

conditions and even an estimation of annual bidi production. “Tax and Regulatory Implications of Bidi Industry”conditions and even an estimation of annual bidi production. “Tax and Regulatory Implications of Bidi Industry”

was a novel document which projects implications of increased taxation and regulation of bidi with increase inwas a novel document which projects implications of increased taxation and regulation of bidi with increase in

government revenue and resultant decreased health burden. Due to the strong government liaisons, thesegovernment revenue and resultant decreased health burden. Due to the strong government liaisons, these

reports were disseminated amongst the top-ranking governmental stakeholders across all relevant ministries inreports were disseminated amongst the top-ranking governmental stakeholders across all relevant ministries in

the country.the country.

ABOUT THE INSTITUTIONS

Vital Strategies, IndiaVital Strategies, India

Vital Strategies is a global public health and scientific organization supporting Data for health, Partnership forVital Strategies is a global public health and scientific organization supporting Data for health, Partnership for

healthy city, control of lead poisoning, civil registration and vital statistics (CRVS), tobacco control andhealthy city, control of lead poisoning, civil registration and vital statistics (CRVS), tobacco control and

environmental health/ climate change. Vital Strategies India is a social enterprise with office in New Delhi andenvironmental health/ climate change. Vital Strategies India is a social enterprise with office in New Delhi and

serves as regional hub for Southeast Asian countries viz. India, Bangladesh, Maldives, Bhutan, Nepal and Sri Lanka.serves as regional hub for Southeast Asian countries viz. India, Bangladesh, Maldives, Bhutan, Nepal and Sri Lanka.

Vital Strategies India office has a potential to reach 2 billion low and middle- income population in South AsianVital Strategies India office has a potential to reach 2 billion low and middle- income population in South Asian

countries. Tobacco Control Division, Vital Strategies is working closely with its partners and state governments incountries. Tobacco Control Division, Vital Strategies is working closely with its partners and state governments in

adopting digital means to monitor and report Cigarettes and Other Tobacco Products Act, 2003 or COTPA, 2003adopting digital means to monitor and report Cigarettes and Other Tobacco Products Act, 2003 or COTPA, 2003

and Tobacco Free Educational Institutions (ToFEI) compliance.and Tobacco Free Educational Institutions (ToFEI) compliance.  
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In the face of a shifting global landscape in tobacco consumption, this comprehensive report meticulouslyIn the face of a shifting global landscape in tobacco consumption, this comprehensive report meticulously

investigates the alarming prevalence of bidi smoking in India, shedding light on its multifaceted dimensions andinvestigates the alarming prevalence of bidi smoking in India, shedding light on its multifaceted dimensions and

far-reaching consequences. Tobacco, a persistent global public health concern, claims over 8 million preventablefar-reaching consequences. Tobacco, a persistent global public health concern, claims over 8 million preventable

lives annually, with a notable transition from high-income to low and middle-income nations. This transition islives annually, with a notable transition from high-income to low and middle-income nations. This transition is

particularly pronounced in India, where bidi smoking poses a unique challenge.particularly pronounced in India, where bidi smoking poses a unique challenge.  

The groundbreaking findings of this report unveil a staggering toll on public health and the national economy, theThe groundbreaking findings of this report unveil a staggering toll on public health and the national economy, the

impact of which provide a grave and substantial evidence against bidi consumption and the disproportionateimpact of which provide a grave and substantial evidence against bidi consumption and the disproportionate

burden borne by certain regions of the country. The report also emphasizes an urgent need for policyburden borne by certain regions of the country. The report also emphasizes an urgent need for policy

reconsiderations, rigorous regulatory measures, increased taxes, and enhanced tobacco cessation programs.reconsiderations, rigorous regulatory measures, increased taxes, and enhanced tobacco cessation programs.

Through its meticulous examination of the health and economic repercussions of bidi smoking, this report aspiresThrough its meticulous examination of the health and economic repercussions of bidi smoking, this report aspires

to catalyze prompt and effective policy reforms, contributing significantly to the discourse on public health andto catalyze prompt and effective policy reforms, contributing significantly to the discourse on public health and

the national economy.the national economy.

FOREWORD

Dr. Madhabananda KarDr. Madhabananda Kar
Executive DirectorExecutive Director

All India Institute of Medical Sciences, JodhpurAll India Institute of Medical Sciences, Jodhpur
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FOREWORD

Dr. Shalini SinghDr. Shalini Singh
DirectorDirector

ICMR - National Institute of Cancer Prevention and Research (NICPR)ICMR - National Institute of Cancer Prevention and Research (NICPR)

NoidaNoida  

In the realm of public health, there are challenges that demand unwavering attention, and the issue of bidiIn the realm of public health, there are challenges that demand unwavering attention, and the issue of bidi

smoking in India stands as one such critical concern. This report unfolds an insightful exploration into the intricatesmoking in India stands as one such critical concern. This report unfolds an insightful exploration into the intricate

web of factors surrounding bidi consumption, a challenge that not only jeopardizes the health of millions but alsoweb of factors surrounding bidi consumption, a challenge that not only jeopardizes the health of millions but also

casts a shadow on the economic well-being of the nation. As the global narrative on tobacco consumptioncasts a shadow on the economic well-being of the nation. As the global narrative on tobacco consumption

evolves, with a discernible shift toward low and middle-income countries, India grapples with the distinctiveevolves, with a discernible shift toward low and middle-income countries, India grapples with the distinctive

complexity of bidi smoking.complexity of bidi smoking.

Woven into the fabric of this report is a deep analysis of the health implications and economic ramifications ofWoven into the fabric of this report is a deep analysis of the health implications and economic ramifications of

bidi smoking. Through a meticulous meta-analysis, the report elucidates the grim reality that over 72 million activebidi smoking. Through a meticulous meta-analysis, the report elucidates the grim reality that over 72 million active

smokers, primarily from the most economically vulnerable and youthful demographics, face. The calculated toll ofsmokers, primarily from the most economically vulnerable and youthful demographics, face. The calculated toll of

death and disability serves as a powerful call to action. The report also presents a novel estimation of state-wisedeath and disability serves as a powerful call to action. The report also presents a novel estimation of state-wise

breakdown of the disproportionate burdens highlighting an undeniable need for urgent policy reforms. Bybreakdown of the disproportionate burdens highlighting an undeniable need for urgent policy reforms. By

bringing to light the nuanced dimensions of bidi consumption, this report aims to fuel informed discussions,bringing to light the nuanced dimensions of bidi consumption, this report aims to fuel informed discussions,

inspire proactive policy changes, and contribute significantly to the broader discourse on safeguarding publicinspire proactive policy changes, and contribute significantly to the broader discourse on safeguarding public

health and economic prosperity.health and economic prosperity.
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PREFACE

Dr. Pankaj BhardwajDr. Pankaj Bhardwaj
Academic Head, School of Public HealthAcademic Head, School of Public Health

All India Institute of Medical Sciences, JodhpurAll India Institute of Medical Sciences, Jodhpur

In the complex landscape of global public health, our report addresses a specific and urgent concern—bidiIn the complex landscape of global public health, our report addresses a specific and urgent concern—bidi

smoking in India. Our country faces distinct challenges presented by bidi use, where the users are mostly from asmoking in India. Our country faces distinct challenges presented by bidi use, where the users are mostly from a

vulnerable background and the industry is being portrayed as a harmless alternative to tobacco use. This reportvulnerable background and the industry is being portrayed as a harmless alternative to tobacco use. This report

unfolds substantial health implications and economic repercussions of bidi consumption through aunfolds substantial health implications and economic repercussions of bidi consumption through a

comprehensive meta-analysis of diseases such as lung cancer, tuberculosis, oral cancer, chronic obstructivecomprehensive meta-analysis of diseases such as lung cancer, tuberculosis, oral cancer, chronic obstructive

pulmonary diseases, and ischemic heart disease, and documenting the proportion of death and disability due topulmonary diseases, and ischemic heart disease, and documenting the proportion of death and disability due to

such diseases, which is directly attributable to bidi smoking.such diseases, which is directly attributable to bidi smoking.

The findings reveal a sobering reality, estimating an annual toll exceeding 5.5 lakh deaths, 1.5 crore Disability-The findings reveal a sobering reality, estimating an annual toll exceeding 5.5 lakh deaths, 1.5 crore Disability-

Adjusted Life Years (DALYs), and economic losses surpassing USD 30.4 billion or INR 21.43 lakh crores solely dueAdjusted Life Years (DALYs), and economic losses surpassing USD 30.4 billion or INR 21.43 lakh crores solely due

to bidi consumption. Furthermore, the report presents state-wise analysis highlighting the disproportionateto bidi consumption. Furthermore, the report presents state-wise analysis highlighting the disproportionate

burden carried by specific states, prompting a call for targeted interventions. The report underscores the need forburden carried by specific states, prompting a call for targeted interventions. The report underscores the need for

prompt and effective policy reforms to safeguard the well-being of our nation. The insights within these pages aimprompt and effective policy reforms to safeguard the well-being of our nation. The insights within these pages aim

to inform and inspire collective action for a healthier tobacco-free future.to inform and inspire collective action for a healthier tobacco-free future.
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Executive SummaryExecutive Summary

Tobacco consumption, recognized as a persistent global public health concern leading to over 8 millionTobacco consumption, recognized as a persistent global public health concern leading to over 8 million

preventable deaths annually, is undergoing a significant shift from high-income countries to low and middle-preventable deaths annually, is undergoing a significant shift from high-income countries to low and middle-

income nations. Within this complex landscape, India grapples with a distinct challenge of bidi smoking. Bidiincome nations. Within this complex landscape, India grapples with a distinct challenge of bidi smoking. Bidi

contains tobacco wrapped in tendu or temburni leaf. The product is often promoted with misleading narratives ofcontains tobacco wrapped in tendu or temburni leaf. The product is often promoted with misleading narratives of

being organic in origin, with a predominantly home-based manufacturing processing, and is perceived as a lessbeing organic in origin, with a predominantly home-based manufacturing processing, and is perceived as a less

harmful alternative to other tobacco products. Yet, alarming prevalence amongst over 72 million active smokers,harmful alternative to other tobacco products. Yet, alarming prevalence amongst over 72 million active smokers,

with an early median age of initiation of 10.5 years, marks the product as a huge health hazard, specificallywith an early median age of initiation of 10.5 years, marks the product as a huge health hazard, specifically

catering to the vulnerable masses belonging to the poorest socio-economic strata and the youth. Thiscatering to the vulnerable masses belonging to the poorest socio-economic strata and the youth. This

comprehensive report delves into the multifaceted dimensions of bidi smoking, spanning its health implicationscomprehensive report delves into the multifaceted dimensions of bidi smoking, spanning its health implications

and economic repercussions. Through a meta-analysis involving studies enumerating risk from the prominentand economic repercussions. Through a meta-analysis involving studies enumerating risk from the prominent

threats such as lung cancer, tuberculosis, oral cancer, chronic obstructive pulmonary diseases and ischemic heartthreats such as lung cancer, tuberculosis, oral cancer, chronic obstructive pulmonary diseases and ischemic heart

disease, arising due to bidi smoking, Population Attributable Fraction (PAF) was calculated to underscore thedisease, arising due to bidi smoking, Population Attributable Fraction (PAF) was calculated to underscore the

substantial proportion of diseases directly attributable to bidi smoking. Using the PAF values, estimations weresubstantial proportion of diseases directly attributable to bidi smoking. Using the PAF values, estimations were

made to cater to the broader context of state-wise and national disease burden. This report estimates a staggeringmade to cater to the broader context of state-wise and national disease burden. This report estimates a staggering

annual toll—over 5.5 lakh deaths, 1.5 crore Disability-Adjusted Life Years (DALYs), and economic losses exceedingannual toll—over 5.5 lakh deaths, 1.5 crore Disability-Adjusted Life Years (DALYs), and economic losses exceeding

USD 30.4 billion or INR 21.43 lakh crores, attributable solely to bidi consumption. The state-wise analyses furtherUSD 30.4 billion or INR 21.43 lakh crores, attributable solely to bidi consumption. The state-wise analyses further

underscores the disproportionate burdens borne by the states of Uttar Pradesh, Maharashtra, Tamil Nadu,underscores the disproportionate burdens borne by the states of Uttar Pradesh, Maharashtra, Tamil Nadu,

Rajasthan, Karnataka, Gujarat, West Bengal, Bihar, Madhya Pradesh, Uttarakhand and Punjab across variousRajasthan, Karnataka, Gujarat, West Bengal, Bihar, Madhya Pradesh, Uttarakhand and Punjab across various

measured indicators of death, disability and economic burden. The report's recommendations call for urgentmeasured indicators of death, disability and economic burden. The report's recommendations call for urgent

policy reconsiderations, rigorous regulatory measures, increased taxes, and enhanced tobacco cessationpolicy reconsiderations, rigorous regulatory measures, increased taxes, and enhanced tobacco cessation

programs. By shedding light on these critical aspects, the report aims to contribute substantively to the discourseprograms. By shedding light on these critical aspects, the report aims to contribute substantively to the discourse

on the impact of bidi smoking on public health and the national economy, urging for prompt and effective policyon the impact of bidi smoking on public health and the national economy, urging for prompt and effective policy

reforms.reforms.

Health and Economic Burden due to Bidi Consumption in India
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Tobacco consumption, recognized as the foremost cause of preventable deaths, stands as a paramount globalTobacco consumption, recognized as the foremost cause of preventable deaths, stands as a paramount global

public health concern. Extensive research delves into diverse facets of tobacco, encompassing its carcinogenicpublic health concern. Extensive research delves into diverse facets of tobacco, encompassing its carcinogenic

potential, direct and indirect health effects, and broader implications on both health and non-health domains. Thepotential, direct and indirect health effects, and broader implications on both health and non-health domains. The

World Health Organisation attributes 8 million annual global deaths to tobacco, with specific estimatesWorld Health Organisation attributes 8 million annual global deaths to tobacco, with specific estimates

spotlighting mortality linked to distinct forms of tobacco. For instance, the Centers for Disease Control andspotlighting mortality linked to distinct forms of tobacco. For instance, the Centers for Disease Control and

Prevention cites 480,317 annual deaths in the United States solely attributable to cigarette consumption, whilePrevention cites 480,317 annual deaths in the United States solely attributable to cigarette consumption, while

the Interheart study (2017) approximates over a quarter of a million deaths worldwide due to smokeless tobacco.the Interheart study (2017) approximates over a quarter of a million deaths worldwide due to smokeless tobacco.

The landscape of tobacco consumption is evolving, with a notable shift from high-income countries to low andThe landscape of tobacco consumption is evolving, with a notable shift from high-income countries to low and

middle-income nations. While in the 20th century, 100 million tobacco-related deaths were reportedmiddle-income nations. While in the 20th century, 100 million tobacco-related deaths were reported

predominantly in high-income countries, projections for the 21st century project over a billion deaths,predominantly in high-income countries, projections for the 21st century project over a billion deaths,

predominantly in low and middle-income countries.predominantly in low and middle-income countries.

In India, bidi, often perceived as a less harmful alternative to conventional tobacco products, assumesIn India, bidi, often perceived as a less harmful alternative to conventional tobacco products, assumes

significance. Classified as a cottage industry, the bidi sector enjoys regulatory leniency, spanning safety standardssignificance. Classified as a cottage industry, the bidi sector enjoys regulatory leniency, spanning safety standards

and taxation, despite a prevalence of 7.7%, translating to more than 72 million active bidi smokers. This sizableand taxation, despite a prevalence of 7.7%, translating to more than 72 million active bidi smokers. This sizable

demographic amplifies the burden of cancer, heart diseases, and respiratory ailments, contributing todemographic amplifies the burden of cancer, heart diseases, and respiratory ailments, contributing to

pronounced health disparities. The peril is exacerbated by the early initiation age of bidi smoking, starting at 10.5pronounced health disparities. The peril is exacerbated by the early initiation age of bidi smoking, starting at 10.5

years on average. Given the typical onset of health effects after two or three decades of tobacco use, the nationyears on average. Given the typical onset of health effects after two or three decades of tobacco use, the nation

faces a looming threat from the consequences of high prevalence and early initiation. The need to ascertainfaces a looming threat from the consequences of high prevalence and early initiation. The need to ascertain

precise mortality and morbidity figures and the associated economic burden due to productivity losses isprecise mortality and morbidity figures and the associated economic burden due to productivity losses is

imperative for influence definitive policy reforms and create policy windows.imperative for influence definitive policy reforms and create policy windows.

Despite numerous studies highlighting relative risks and odds of disease occurrence linked to bidi smoking, aDespite numerous studies highlighting relative risks and odds of disease occurrence linked to bidi smoking, a

significant research gap exists. There remains a paucity of literature which quantifies annual deaths, Disability-significant research gap exists. There remains a paucity of literature which quantifies annual deaths, Disability-

Adjusted Life Years (DALYs), Years of Life Lost (YLLs), Years Lived with Disability (YLDs) and associated economicAdjusted Life Years (DALYs), Years of Life Lost (YLLs), Years Lived with Disability (YLDs) and associated economic

impacts of the productivity losses, directly attributable to bidi smoking.impacts of the productivity losses, directly attributable to bidi smoking.  

This report endeavors to address these gaps by conducting a comprehensive analysis of health effects due to bidiThis report endeavors to address these gaps by conducting a comprehensive analysis of health effects due to bidi

smoking in India. The focus is on estimating absolute numbers of deaths, DALYs, and YLLs, with an additionalsmoking in India. The focus is on estimating absolute numbers of deaths, DALYs, and YLLs, with an additional

exploration of the morbidity's economic toll through potential GDP losses. By shedding light on these criticalexploration of the morbidity's economic toll through potential GDP losses. By shedding light on these critical

aspects, the report aims to contribute substantively to the discourse on the impact of bidi smoking on publicaspects, the report aims to contribute substantively to the discourse on the impact of bidi smoking on public

health and the national economy.health and the national economy.

BACKGROUND

2,3
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5
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PAF is the proportion of cases for an outcome that

can be attributed to a certain risk factor among the

entire population. In other words, the number of

deaths or DALYs attributable to tobacco

consumption in the population could be estimated

by applying the population attributable fraction

due to bidi consumption, to the total number of

deaths or DALYs lost due to a particular disease.

Population attributable fraction (PAF) was

calculated using the formula:

Where ‘Pe’ is the proportion of cases amongst the

exposed and ‘OR’ is the Pooled Odds Ratio (Pooled

Relative Risk (RR) in instances, where case-control

studies were not found for the specific disease).

A meta-analysis was conducted to account the data from all published studies concerning with diseaseA meta-analysis was conducted to account the data from all published studies concerning with disease

occurrence as a result of tobacco consumption. Most common diseases due to bidi consumption were searchedoccurrence as a result of tobacco consumption. Most common diseases due to bidi consumption were searched

through review of available literature. Due to greater availability, case-control studies, done in any part of India,through review of available literature. Due to greater availability, case-control studies, done in any part of India,

from the year 2000 to 2022, which contained individual data of odds of disease occurrence due to bidi smokingfrom the year 2000 to 2022, which contained individual data of odds of disease occurrence due to bidi smoking

were included for the analysis, while those studies which contained generalised results due to “smoking” orwere included for the analysis, while those studies which contained generalised results due to “smoking” or

“tobacco” were excluded.“tobacco” were excluded.  

METHODOLOGY

For the purpose of estimating the proportion ofFor the purpose of estimating the proportion of

health burden due to the risk factor of bidihealth burden due to the risk factor of bidi

consumption, meta-analysis was done and pooledconsumption, meta-analysis was done and pooled

odds ratio (OR) and relative risk (RR) values wereodds ratio (OR) and relative risk (RR) values were

calculated to determine population attributablecalculated to determine population attributable

fraction (PAF). (Table 1) In cases where multiplefraction (PAF). (Table 1) In cases where multiple

studies were not available, PAF was calculated usingstudies were not available, PAF was calculated using

RR values from the available studies withRR values from the available studies with

representative sample size. (Annexure A)representative sample size. (Annexure A)

  

After obtaining the value of PAF, the same wasAfter obtaining the value of PAF, the same was

applied to the total number of deaths, DALY, and YLL,applied to the total number of deaths, DALY, and YLL,

as obtained from the Global Burden of Disease (GBD)as obtained from the Global Burden of Disease (GBD)

data for India, to obtain the estimates of morbiditydata for India, to obtain the estimates of morbidity

and mortality specifically attributable to bidi. (Tabeland mortality specifically attributable to bidi. (Tabel

2)2)

DALYs are the sum of years of potential life lost dueDALYs are the sum of years of potential life lost due

to premature death and the years of productivity lifeto premature death and the years of productivity life

9

7

8

lost due to disability compared to a standardised life expectancy. The obtained DALYlost due to disability compared to a standardised life expectancy. The obtained DALY  values were thenvalues were then

multiplied with the GDP per capita of the nation to obtain the potential productivity losses to the nation. Themultiplied with the GDP per capita of the nation to obtain the potential productivity losses to the nation. The

statistical analysis was carried out using MetaXL v4.0 add-in for MS Excel (2019) and SPSS v23.statistical analysis was carried out using MetaXL v4.0 add-in for MS Excel (2019) and SPSS v23.

Odds ratio (OR) represent how likely is a person who smokes bidis, to develop a specific disease or

outcome compared to those who do not smoke bidis. The odds ratio is a measure of the strength of

association between an exposure (in this case, bidi smoking) and an outcome (disease).

Disability Adjusted Life Years (DALYs) are the sum of years of potential life lost due to premature death

and the years of productive life lost due to disability compared to a standardised life expectancy.
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KEY FINDINGS

From the review of literature, most common diseases that occur due to use of bidi consumption were enlisted asFrom the review of literature, most common diseases that occur due to use of bidi consumption were enlisted as

lung cancer (Lung Ca) oral cancer (Oral Ca), chronic obstructive pulmonary disorder (COPD), ischemic heartlung cancer (Lung Ca) oral cancer (Oral Ca), chronic obstructive pulmonary disorder (COPD), ischemic heart

disease (IHD) and Tuberculosis (TB).disease (IHD) and Tuberculosis (TB).              Considering the inclusion criteria, a total of 20 studies were included forConsidering the inclusion criteria, a total of 20 studies were included for

the meta-analysis. Detailed characteristics of the studies are provided in Annexure 1. The pooled odds and PAFthe meta-analysis. Detailed characteristics of the studies are provided in Annexure 1. The pooled odds and PAF

values as obtained from the analysis have been tabulated in Table 1.values as obtained from the analysis have been tabulated in Table 1.

Highest odds of disease occurrence due to bidi smoking were observed for lung cancer (4.45) followed byHighest odds of disease occurrence due to bidi smoking were observed for lung cancer (4.45) followed by

tuberculosis (3.63) and oral cancer (3.32), IHD (2.68) and COPD (2.58), revealing the approximate times a persontuberculosis (3.63) and oral cancer (3.32), IHD (2.68) and COPD (2.58), revealing the approximate times a person

smoking bidis is more likely to develop such diseases compared to those who do not smoke bidis.smoking bidis is more likely to develop such diseases compared to those who do not smoke bidis.  

Obtained population attributable fraction was highest for lung cancer (0.39) followed by oral cancer (0.32),Obtained population attributable fraction was highest for lung cancer (0.39) followed by oral cancer (0.32),

tuberculosis (0.21), COPD (0.19) and IHD (0.17), indicating the proportion of diseased individuals in the entiretuberculosis (0.21), COPD (0.19) and IHD (0.17), indicating the proportion of diseased individuals in the entire

population who may be directly attributable to bidi smoking.population who may be directly attributable to bidi smoking.

10,11

Table 1: Pooled odds ratio and population attributable fraction for bidi smoking
obtained by meta-analysis
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Total annual DALYs lost due to bidi consumption (2019): 14,690,170

Total annual YLLs lost due to bidi consumption (2019): 13,344,355

Total annual deaths due to bidi consumption (2019): 555,583

Total potential GDP loss due to bidi (2019): INR 21.43 lakh crores or USD 30.44 billion

Percentage of national GDP lost: 1.08%

The PAF values when applied to the disease burden due to the corresponding diseases as obtained from theThe PAF values when applied to the disease burden due to the corresponding diseases as obtained from the

Global Burden of Disease database (GBD – 2019) provided the final values of the national and state-wise values ofGlobal Burden of Disease database (GBD – 2019) provided the final values of the national and state-wise values of

Deaths, DALYs, and YLLs specifically attributed to bidi consumption.Deaths, DALYs, and YLLs specifically attributed to bidi consumption.  

Annually, over 5.5 lakh deaths, 1.5 crore DALYs, 1.3 crore YLLs and 13.5 lakh YLDs were quantified to be attributedAnnually, over 5.5 lakh deaths, 1.5 crore DALYs, 1.3 crore YLLs and 13.5 lakh YLDs were quantified to be attributed

solely because of diseases occurring due to bidi consumption in the country. (Table 2)solely because of diseases occurring due to bidi consumption in the country. (Table 2)

NATIONAL HEALTH AND ECONOMIC BURDEN

Considering a national GDP per capita of USD 2,100, the productivity losses as a result of disability and death dueConsidering a national GDP per capita of USD 2,100, the productivity losses as a result of disability and death due

to bidi consumption are calculated to be USD 30,440,970,752.26 (USD 30.44 billion). Thus, at the annual nationalto bidi consumption are calculated to be USD 30,440,970,752.26 (USD 30.44 billion). Thus, at the annual national

GDP of USD 2,869 billion (2019), the economic losses as result of potential productivity losses due to bidi smokingGDP of USD 2,869 billion (2019), the economic losses as result of potential productivity losses due to bidi smoking

amount to 1.08% of the total GDP of the country. Taking the average USD to INR exchange rate for 2019 to be INRamount to 1.08% of the total GDP of the country. Taking the average USD to INR exchange rate for 2019 to be INR

70.4 per USD, the economic losses equate to a loss of INR 21,43,04,43,40,959.11 (INR 21.43 lakh crores annually)70.4 per USD, the economic losses equate to a loss of INR 21,43,04,43,40,959.11 (INR 21.43 lakh crores annually)

Table 2: Disease burden directly attributable to bidi consumption in India
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Largest number of deaths were estimated from the states of Uttar Pradesh (18.6%), Maharashtra (9.5%), TamilLargest number of deaths were estimated from the states of Uttar Pradesh (18.6%), Maharashtra (9.5%), Tamil

Nadu (7.3%), Rajasthan (6.4%), Karnataka (6.2%).Nadu (7.3%), Rajasthan (6.4%), Karnataka (6.2%).

SUB-NATIONAL OVERVIEW

Table 3: States/UTs-wise annual deaths due to bidi consumption
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Largest DALYs lost were estimated from the states of Uttar Pradesh (19.5%), Maharashtra (9.2%), Tamil NaduLargest DALYs lost were estimated from the states of Uttar Pradesh (19.5%), Maharashtra (9.2%), Tamil Nadu

(7.1%), Rajasthan (6.6%), Gujarat (6.5%).(7.1%), Rajasthan (6.6%), Gujarat (6.5%).

Table 4: State-wise annual DALYs due to bidi consumption
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Largest prematuredly lost life years (YLLs) were estimated from the states of Uttar Pradesh (19.8%), MaharashtraLargest prematuredly lost life years (YLLs) were estimated from the states of Uttar Pradesh (19.8%), Maharashtra

(9.1%), Tamil Nadu (7.2%), Rajasthan (6.6%), Gujarat (6.5%)(9.1%), Tamil Nadu (7.2%), Rajasthan (6.6%), Gujarat (6.5%)

Table 5: State-wise annual YLLs due to bidi consumption
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Largest numbers of years lived with disability due to diseases as a result of bidi consumption (YLDs) wereLargest numbers of years lived with disability due to diseases as a result of bidi consumption (YLDs) were

estimated from the states of Uttar Pradesh (17.2%), Maharashtra (10.3%), West Bengal (7.2%), Bihar (6.9%), Madhyaestimated from the states of Uttar Pradesh (17.2%), Maharashtra (10.3%), West Bengal (7.2%), Bihar (6.9%), Madhya

Pradesh (6.4%)Pradesh (6.4%)

Table 6: State-wise annual YLDs due to bidi consumption
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Largest economic burden in terms of potential GDP losses as a result of bidi consumption were estimated fromLargest economic burden in terms of potential GDP losses as a result of bidi consumption were estimated from

the states of Maharashtra (14.2%), Tamil Nadu (10.9%), Gujarat (10.3%), Uttar Pradesh (9.8%), Karnataka (9.7%).the states of Maharashtra (14.2%), Tamil Nadu (10.9%), Gujarat (10.3%), Uttar Pradesh (9.8%), Karnataka (9.7%).

Moreover, the highest losses in terms of state annual GDP were estimated from Uttarakhand (1.43%), GujaratMoreover, the highest losses in terms of state annual GDP were estimated from Uttarakhand (1.43%), Gujarat

(1.36%), Tamil Nadu (1.35%), Punjab (1.30%), Karnataka (1.30%).(1.36%), Tamil Nadu (1.35%), Punjab (1.30%), Karnataka (1.30%).
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Table 7: State-wise annual economic losses through potential GDP losses due to bidi
consumption
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DISCUSSION AND CONCLUSION

Quantification of health burden from the previous available literature suggest an overall 13.5 lakh deaths annuallyQuantification of health burden from the previous available literature suggest an overall 13.5 lakh deaths annually

due to all forms of tobacco (WHO, 2022; Gupta et al, 2005; and Gajalakshami et al, 2003).due to all forms of tobacco (WHO, 2022; Gupta et al, 2005; and Gajalakshami et al, 2003).          The findings from thisThe findings from this

report correlate with the previous work estimating over 5.5 lakhs deaths annually due to bidi smoking alone andreport correlate with the previous work estimating over 5.5 lakhs deaths annually due to bidi smoking alone and

provide quantification in form of disease specific mortality figures. The findings are derived using the Globalprovide quantification in form of disease specific mortality figures. The findings are derived using the Global

Burden of DiseaseBurden of Disease    databse which was not available during the previous studies and provide a novel insight to thedatabse which was not available during the previous studies and provide a novel insight to the

current health burden in the country. Further estimates to assess the economic implecations from all causecurrent health burden in the country. Further estimates to assess the economic implecations from all cause

mortality by meticulously calculating the present value of lifetime earnings project an economic burden of USDmortality by meticulously calculating the present value of lifetime earnings project an economic burden of USD

805 billion to the national exchequer (John, 2019). Our findings compliment the existing work by quantifying the805 billion to the national exchequer (John, 2019). Our findings compliment the existing work by quantifying the

economic ramifications specifically due to lost productivity, from a parallel lens of potential GDP loss amountingeconomic ramifications specifically due to lost productivity, from a parallel lens of potential GDP loss amounting

to USD 30.44 billion to the country or 1.08% of the annual national GDP. Moreover, our report provides stateto USD 30.44 billion to the country or 1.08% of the annual national GDP. Moreover, our report provides state

specific sub-national estimates that may be utilized by tobacco control advocates around the country for regionalspecific sub-national estimates that may be utilized by tobacco control advocates around the country for regional

as well as country specific policy reforms. To conclude, our findings suggest that bidis are carcinogenic andas well as country specific policy reforms. To conclude, our findings suggest that bidis are carcinogenic and

harmful to cardiorespiratory health and mortality with an huge economic remificaitons, making a strong evidenceharmful to cardiorespiratory health and mortality with an huge economic remificaitons, making a strong evidence

for regulation of bidi trade to be incorporated as an integral part of India’s tobacco control framework.for regulation of bidi trade to be incorporated as an integral part of India’s tobacco control framework.

12-14
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Looking into the staggering health and economic burden to the country due to bidi consumption,Looking into the staggering health and economic burden to the country due to bidi consumption,

reconsideration of the status of bidi industry from a cottage industry along with the numerous levied tax andreconsideration of the status of bidi industry from a cottage industry along with the numerous levied tax and

regulatory exemptions.regulatory exemptions.

Reduce supply and demand through stricter regulations on bidi production, distribution, sale and marketingReduce supply and demand through stricter regulations on bidi production, distribution, sale and marketing

while ensuring improved compliance of taxation policies and tobacco control act, especially on graphic healthwhile ensuring improved compliance of taxation policies and tobacco control act, especially on graphic health

warning on bidi packages.warning on bidi packages.

Establish an improved surveillance system at national, sub national and medical college level, to monitor bidi-Establish an improved surveillance system at national, sub national and medical college level, to monitor bidi-

related diseases along with intensive and targeted public awareness campaigns for health risks associated withrelated diseases along with intensive and targeted public awareness campaigns for health risks associated with

bidi smoking.bidi smoking.

Considering increased taxes on bidis to reduce affordability and discourage consumption and allocation ofConsidering increased taxes on bidis to reduce affordability and discourage consumption and allocation of

revenue generated from increased taxes to fund tobacco control programs and public health initiatives.revenue generated from increased taxes to fund tobacco control programs and public health initiatives.

Strengthening and expansion of the tobacco cessation programs to provide accessible resources and supportStrengthening and expansion of the tobacco cessation programs to provide accessible resources and support

tailored for bidi smokers willing to quit.tailored for bidi smokers willing to quit.

Vocational rehabilitation to non-tobacco related livelihoods for assisting the workers employed by the bidiVocational rehabilitation to non-tobacco related livelihoods for assisting the workers employed by the bidi

industry in transitioning to alternative products or diversifying into other sectors, within the existing skillindustry in transitioning to alternative products or diversifying into other sectors, within the existing skill

development initiatives.development initiatives.

RECOMMENDATIONS
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ANNEXURES

A.A.        Descriptions of the studies included in the metanalysisDescriptions of the studies included in the metanalysis  
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B. Forest plot of pooled odds ratio (From top to bottom: oral cancer attributable to bidi smoking and lungB. Forest plot of pooled odds ratio (From top to bottom: oral cancer attributable to bidi smoking and lung

cancer attributable to bidi smoking)cancer attributable to bidi smoking)
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