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ABSTRACT
Objective To investigate the tobacco- attributable 
burden on disease, medical costs, productivity 
losses and informal caregiving; and to estimate the 
health and economic gains that can be achieved if 
the main tobacco control measures (raising taxes 
on tobacco, plain packaging, advertising bans and 
smoke- free environments) are fully implemented in 
eight countries that encompass 80% of the Latin 
American population.
Design Markov probabilistic microsimulation 
economic model of the natural history, costs and 
quality of life associated with the main tobacco- 
related diseases. Model inputs and data on labour 
productivity, informal caregivers’ burden and 
interventions’ effectiveness were obtained through 
literature review, surveys, civil registrations, vital 
statistics and hospital databases. Epidemiological 
and economic data from January to October 2020 
were used to populate the model.
Findings In these eight countries, smoking 
is responsible each year for 351 000 deaths, 
2.25 million disease events, 12.2 million healthy 
years of life lost, US$22.8 billion in direct medical 
costs, US$16.2 billion in lost productivity and 
US$10.8 billion in caregiver costs. These economic 
losses represent 1.4% of countries’ aggregated 
gross domestic products. The full implementation 
and enforcement of the four strategies: taxes, 
plain packaging, advertising bans and smoke- free 
environments would avert 271 000, 78 000, 71 
000 and 39 000 deaths, respectively, in the next 
10 years, and result in US$63.8, US$12.3, US$11.4 
and US$5.7 billions in economic gains, respectively, 
on top of the benefits being achieved today by the 
current level of implementation of these measures.
Conclusions Smoking represents a substantial burden 
in Latin America. The full implementation of tobacco 
control measures could successfully avert deaths and 
disability, reduce healthcare spending and caregiver and 
productivity losses, likely resulting in large net economic 
benefits.

INTRODUCTION
In 2019, tobacco use was responsible for the loss 
of 200 million disability- adjusted life- years (DALYs) 
globally.1 The negative impact of tobacco use 
goes beyond health, causing more than $1 trillion 
in healthcare expenditures and lost productivity 
each year as a result of tobacco- related diseases.2 
In health and economic terms, most of the burden 
falls on small and medium- developing countries, 
where 80% of the world’s 1.1 billion people who 
actively smoke live.3 In addition to direct medical 
costs, tobacco also affects the economy through the 
productivity losses caused by tobacco- attributable 
diseases, and the informal unpaid care of these 
diseases, a burden that disproportionately affects 
women. In Latin America, smoking is among the 
five leading risk factors for death and disability, 
contributes to poverty due to decreased produc-
tivity and out- of- pocket expenses and accounts also 
for $34 billion in direct medical costs annually.2 4 5

Although the evidence on the harmful effects of 
tobacco is indisputable, over the past two decades, 
the progress made on tobacco control has been 
insufficient; smoking remains a leading risk factor 
for early death and disability.6 Although most 
countries in the region have signed the Frame-
work Convention for Tobacco Control (FCTC), 
the enforcement of key control interventions is 
delayed because of misinformation, prejudice, lack 
of quality data and pressure from the industry.4 7 8 
To promote the implementation of tobacco control 
policies in the region, it is necessary to monitor 
the health and economic consequences of smoking 
at the country level and to make this information 
available to decision- makers. High- quality data may 
raise awareness of the health, social and economic 
harms of tobacco use, the harmful effects of delayed 
implementation of control measures, and the bene-
fits of proper implementation and enforcement. If 
effective actions are not taken, the tobacco epidemic 
will certainly grow in Latin America, a region 
suffering from the double burden of communicable 
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and chronic diseases, and where the COVID- 19 epidemic has 
exacerbated the shortage of health resources.

The aims of this study are twofold: (1) to estimate the 
tobacco- related burden on disease, mortality, direct medical 
costs, productivity losses and caregiver burden; and (2) to esti-
mate the health and financial effects of the four main tobacco 
control interventions recommended by the FCTC in Argentina, 
Brazil, Chile, Colombia, Costa Rica, Ecuador, Mexico and Peru, 
constituting 80% of the population of Latin America.

METHODS
Study design
This study is based on an economic model developed as part of a 
collaborative project between academic institutions, researchers 
and decision- makers from 12 Latin American countries (of 
which eight were selected for this project based on their popu-
lation size and/or availability of required data).4 9 The model is 
a state transition or Markov probabilistic microsimulation of 

individuals (first- order Monte Carlo technique) that considers 
the natural history, direct medical costs, indirect costs such as 
productivity loss, and quality- of- life losses associated with the 
main tobacco- attributable diseases (coronary and non- coronary 
heart disease, cerebrovascular disease, chronic obstructive 
pulmonary disease (COPD), pneumonia, influenza, lung cancer, 
mouth and pharynx cancer, oesophageal cancer, stomach cancer, 
pancreatic cancer, kidney cancer, larynx cancer, acute myeloid 
leukaemia, bladder cancer and cervical cancer). Its characteris-
tics, components, validation and applications are described in 
previous publications.4 7 8 10 11 In this model, individuals are 
followed up in hypothetical cohorts, from 35 years of age to 
death, and annual individual risks of disease incidence, disease 
progression and death are estimated based on individuals’ demo-
graphic attributes, smoking status, previous clinical conditions 
and underlying risk equations.

Information sources
Data to populate the model were obtained from a literature 
review that used MEDLINE, LILACS, Embase, EconLit, Google 
(for grey literature) and Google Scholar. Public statistics and 
country representative surveys were the main sources of infor-
mation on demographics, mortality rates and smoking preva-
lence. Research teams from participating countries provided 
additional information from local sources on civil registrations, 
vital statistics and hospital databases, and validated the epidemi-
ological parameters used. A detailed description of information 
sources of information is available in the online supplemental 
material.

The direct medical costs associated with tobacco- related 
diseases were updated by the cumulative inflation rate esti-
mates made by our group or, when not available, following 
a microcosting approach in which resources needed for diag-
nosis, treatment and follow- up were weighted by usage rates. 
For cancer events other than lung cancer, indirect estimates were 
made through the relative cost gap compared with lung cancer, 
validated by an expert consensus process. We report direct 
medical costs from the healthcare system perspective. We used 
a weighted average of the costs of the different health sectors in 
each country.

The costs of labour productivity loss attributable to tobacco 
consumption were estimated considering the premature death of 
working- age individuals, and the decrease in individuals’ labour 
productivity due to a health condition (absenteeism). To estimate 
the cost component associated with premature death, we applied 
the Value of a Statistical Life formula.12 For the absenteeism 
cost component, we adopted an indirect estimation criterion, 
assuming that individuals’ work productivity decreased propor-
tionally to the reduction of quality of life attributed to that 
condition.13 To estimate both cost components, we calculated 
individuals’ labour income (by age and sex) through a Mincer 
equation14 using representative household surveys in each 
country, and the legal retirement age by sex in each country.15 
For further details, see Pinto et al.11

We used the proxy good method to estimate the monetary 
value of the use of time in informal care (informal carers are 
defined as those who provide care to family members without 
receiving remuneration or economic compensation for it).16 
First, a comprehensive literature review was performed to collect 
data on time of informal care (in hours per day) for the selected 
diseases. Currently, regional statistics on this topic are not 
available. We validated the collected data with a survey among 
professional caregivers and experts. Then, we used an indirect 

WHAT IS ALREADY KNOWN ON THIS TOPIC

 ⇒ Smoking continues to be a leading cause of disease and 
death, impacts the economy of individuals and their 
families, and is responsible for costs and productivity losses, 
representing a burden for countries and contributing to 
poverty.

 ⇒ In 2007, WHO introduced the MPOWER package of cost- 
effective best practices measures, including tobacco tax 
increases; smoke- free environments; health warnings on 
tobacco product packaging; and enforcement of bans on 
tobacco advertising, promotion and sponsorship.

 ⇒ Despite the proven effectiveness of these measures, their 
implementation and enforcement are suboptimal in Latin 
America.

WHAT THIS STUDY ADDS

 ⇒ Our study shows that smoking is responsible for a substantial 
burden in terms of disease, direct medical cost, productivity 
losses and time devoted to providing unpaid care to family 
members.

 ⇒ The economic losses attributable to tobacco represent 
1.4% of the combined gross domestic product of Argentina, 
Brazil, Chile, Colombia, Costa Rica, Ecuador, Mexico and 
Peru (countries accounting for 80% of the Latin American 
population); current tobacco taxes cover only 15.1% of these 
economic losses.

 ⇒ Countries are missing out on major health and economic 
benefits by not properly implementing key tobacco control 
measures.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR 
POLICY

 ⇒ We provide clear evidence about the benefits of full 
implementation of tobacco control strategies that could 
guide government decisions to invest in tobacco control best 
practices.

 ⇒ Latin America needs to strengthen its existing measures 
of tobacco control aiming at their full implementation: (1) 
substantial increases in tobacco taxes to reach international 
standards; (2) complete implementation and enforcement 
of smoke- free environments; (3) plain packaging; and (4) 
complete bans on tobacco advertising, promotion and 
sponsorship.
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estimate using information of health state preference values (or 
utilities) through the interpolation of the validated data for those 
cases with no reliable information.17 Finally, national household 
survey databases were processed to obtain the average wage 
per hour of a proxy of informal caregiver. We introduced the 
economic burden of informal care in the main outcomes, multi-
plying the annual cost of hours of the informal caregiver for each 
of the diseases and the number of cases attributable to tobacco 
consumption.

All costs were estimated in local currency and converted to US 
dollars using 2020 average exchange rates, published by central 
banks. Macroeconomic parameters, such as gross domestic 
product (GDP) and health expenditure, were extracted from 
data banks of multilateral organisations.

The epidemiological and economic data to populate the 
model were obtained from 1 January 2020 to 1 October 2020. 
The main parameters and their sources are shown in the online 
supplemental file 1.

Model calibration and validation process
In each country, calibration was done by comparing the specific 
mortality rates predicted by the model in each sex and age group 
with the vital statistics (for the base year 2020). Variations of 
less than 10% were considered acceptable. In the case of larger 
variations, the risk equations were modified until estimates fell 
within the desired range (modifying up to a maximum of ±20% 
of the estimated incidence and/or lethality rates of each condi-
tion). The model was externally validated against other epide-
miological and clinical studies not used for equation estimation 
and development.

Estimation of the smoking-attributable disease burden
The main outcomes of the model were disease events, hospital-
isation, disease incidence, life- years, quality- adjusted life- years, 
disease costs, indirect costs and healthy years of life lost (both 
years lost by premature mortality and quality- of- life losses). 
The disease burden was estimated as the difference in outcomes 
between the results predicted by the model for each country 
under current smoking prevalence and a hypothetical cohort 
of individuals who never smoked, for each country. Passive 
smoking and perinatal effects were estimated to impose an addi-
tional burden of 13.6% (men) and 12% (women).18

Estimation of the effect of control measures
To estimate the impact of control measures, we followed the 
approach reported in our previous studies.4 7 10 11 The effect of 
price increases through taxes on the smoking prevalence was 
calculated as follows:

 Prevalence = PrevB+
(

Ed×∆P× Iρ× PrevB
)

  

where PrevB is the baseline prevalence of smoking before price 
increase; ∆ P is the percent price variation; Ip is the proportion 
of variation in cigarette consumption expected to impact on 
smoking prevalence; and Ed is price elasticity of demand for 
cigarettes. For impact of tax increase on revenues, see online 
supplemental material. The retail price increase (∆ P) modelled 
for each country was defined based on the affordability of ciga-
rettes according to WHO19: 60% increase for countries in which 
the cost of 100 packs <3% of GDP per capita (Argentina, Brazil 
and Colombia), 40% when it was 3%–6% (Chile, Costa Rica, 
Mexico and Peru) and 20% when it was >6% of the GDP per 
capita (Ecuador).

Although the association between tax increase and illicit trade 
is controversial,20 the model considers the potential substitution 

between legal and illegal markets, based on the cross- price elas-
ticity between them. Parameters needed to estimate cigarette 
price elasticity for each country were obtained from the litera-
ture. In the absence of country- specific estimates, we used infor-
mation of cigarette consumption in the illicit market before and 
after a tobacco tax reform in Colombia21 to estimate a proxy of 
cross- price elasticity of the demand between the licit and illicit 
tobacco products.

To estimate the impact of implementing plain tobacco pack-
aging, advertising bans or smoke- free air, the smoking preva-
lence post- intervention was calculated as follows:

Prevalence
post

=Prevalance
pre
−[(E

m
−E

c
)/(1−E

c
)×I

p
×Prevalence

pre
]

where Prevalence
pre

 is prevalence of people who smoke before 
the intervention, I

p
 is variation proportion in consumption 

affecting this prevalence, E
m
 is the expected effectiveness of fully 

implementing the intervention, and E
c
 is the effectiveness being 

achieved (if any) with current measures (expressed as relative 
reduction in tobacco consumption). The effectiveness achieved 
by these measures for smoke- free air and advertising bans was 
adjusted according to compliance level in each country.19 The 
estimated effectiveness of the smoke- free interventions included 
risk reduction in persons who do not smoke due to reduced 
exposure to secondhand smoke.8 The impact on health and 
economic outcomes was estimated as the difference in outcomes 
between the results predicted by the model for each country 
under current smoking consumption and under the new scenario 
of reduced consumption after the implementation of the inter-
vention. The interventions’ impact is reported as the 10- year 
cumulative effect.

For sensitivity analysis, we used the 95% CI of the elasticity 
estimate in each country for increasing taxes, and the effective-
ness estimate range for the other interventions. Base case results 
and uncertainty intervals are presented for all results. See online 
supplemental material for details of the interventions’ expected 
effectiveness (base case values and ranges), current situation in 
each country and methods used to estimate the cumulative effect.

Role of the funding source
Sponsors had no role in the study design, data collection, anal-
ysis, and interpretation, or writing of the report. The corre-
sponding author had full access to all data and was responsible 
for the decision to submit for publication. We also confirm that 
all researchers are independent from funders. All authors had 
full access to all data in the study and take responsibility for the 
data and the accuracy of the data analysis.

Transparency statement
The lead author of this study, Professor Dr Andrés Pichón- 
Riviere, affirms this manuscript is an honest, accurate and trans-
parent account of the study being reported; no important aspects 
of the study have been omitted and any discrepancies from the 
study as originally planned have been explained.

Data sharing statement
Data collected for the study are available upon request to corre-
sponding author, after approval of a proposal, with a signed data 
access agreement.

Patient and public involvement
Decision- makers from 12 countries in Latin America were 
involved in the design, data collection and dissemination of this 
study.
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Table 1 Annual burden of mortality, disease incidence and years of life lost (YLL) attributable to tobacco, by cause and country for 2020

Deaths Argentina Brazil Chile Colombia Costa Rica Ecuador Mexico Peru Total

CV disease 10 045 (22.4%) 33 179 (20.5%) 2986 (15.6%) 7952 (26.2%) 519 (23.9%) 1451 (21.3%) 19 529 (30.9%) 2252 (10.1%) 77 914 (22.2%)

Stroke 2175 (4.9%) 10 041 (6.2%) 1249 (6.5%) 1656 (5.5%) 94 (4.3%) 471 (6.9%) 4093 (6.5%) 1538 (6.9%) 21 317 (6.1%)

COPD 9117 (20.4%) 37 686 (23.3%) 5731 (30.0%) 8539 (28.1%) 628 (28.9%) 2010 (29.5%) 17 218 (27.3%) 7625 (34.1%) 88 554 (25.3%)

Pneumonia 3928 (8.8%) 12 201 (7.5%) 701 (3.7%) 783 (2.6%) 97 (4.5%) 514 (7.6%) 4080 (6.5%) 2875 (12.8%) 25 180 (7.2%)

Lung cancer 8591 (19.2%) 24 443 (15.1%) 3221 (16.8%) 4337 (14.3%) 254 (11.7%) 680 (10.0%) 5122 (8.1%) 2420 (10.8%) 49 068 (14.0%)

Other cancers 5752 (12.9%) 25 683 (15.9%) 3038 (15.9%) 3584 (11.8%) 332 (15.3%) 898 (13.2%) 5849 (9.3%) 3090 (13.8%) 48 226 (13.8%)

Secondhand smoke 5149 (11.5%) 18 620 (11.5%) 2201 (11.5%) 3491 (11.5%) 250 (11.5%) 783 (11.5%) 7266 (11.5%) 2574 (11.5%) 40 334 (11.5%)

Total 44 758 (100%) 161 853 (100%) 19 128 (100%) 30 341 (100%) 2174 (100%) 6807 (100%) 63 157 (100%) 22 374 (100%) 350 593 (100%)

Disease events                 

  CV disease 61 512 (27.2%) 444 953 (40.0%) 31 345 (26.0%) 45 463 (27.6%) 7662 (45.5%) 16 437 (32.3%) 138 841 (32.4%) 9396 (7.4%) 755 611 (33.6%)

  Stroke 11 404 (5.0%) 52 737 (4.7%) 12 581 (10.4%) 16 636 (10.1%) 372 (2.2%) 3845 (7.6%) 34 727 (8.1%) 10 655 (8.4%) 142 957 (6.4%)

  COPD 101 695 (44.9%) 433 729 (39.0%) 62 745 (52.0%) 85 605 (52.0%) 7158 (42.5%) 23 818 (46.8%) 196 491 (45.8%) 74 959 (59.1%) 986 200 (43.9%)

  Pneumonia 32 687 (14.4%) 114 978 (10.3%) 5529 (4.6%) 6836 (4.1%) 773 (4.6%) 4748 (9.3%) 43 945 (10.2%) 24 169 (19.1%) 233 665 (10.4%)

  Lung cancer 9538 (4.2%) 26 126 (2.3%) 3696 (3.1%) 4652 (2.8%) 322 (1.9%) 755 (1.5%) 6060 (1.4%) 2730 (2.2%) 53 880 (2.4%)

  Other cancers 9654 (4.3%) 40 261 (3.6%) 4840 (4.0%) 5589 (3.4%) 567 (3.4%) 1322 (2.6%) 9002 (2.1%) 4845 (3.8%) 76 081 (3.4%)

Total 226 490 (100%) 1 112 785 (100%) 120 736 (100%) 164 782 (100%) 16 855 (100%) 50 926 (100%) 429 066 (100%) 126 754 (100%) 2 248 394 (100%)

YLL                 

YLL due to premature mortality                 

  CV disease 248 276 (22.3%) 981 080 (22.5%) 71 643 (16.0%) 159 276 (23.2%) 13 260 (25.1%) 38 746 (22.6%) 500 288 (31.4%) 53 255 (10.3%) 2 065 824 (23.1%)

  Stroke 68 787 (6.2%) 327 639 (7.5%) 33 411 (7.5%) 50 428 (7.3%) 2683 (5.1%) 15 253 (8.9%) 123 195 (7.7%) 42 520 (8.3%) 663 916 (7.4%)

  COPD 217 999 (19.5%) 923 920 (21.2%) 134 023 (30.0%) 189 782 (27.6%) 14 865 (28.1%) 48 293 (28.2%) 407 178 (25.5%) 173 354 (33.6%) 2 109 413 (23.6%)

  Pneumonia 74 253 (6.7%) 261 012 (6.0%) 11 282 (2.5%) 14 975 (2.2%) 1961 (3.7%) 10 391 (6.1%) 91 872 (5.8%) 50 199 (9.7%) 515 945 (5.8%)

  Lung cancer 218 342 (19.6%) 613 890 (14.1%) 70 941 (15.9%) 102 710 (15.0%) 5624 (10.6%) 15 062 (8.8%) 122 531 (7.7%) 56 575 (11.0%) 1 205 674 (13.5%)

  Other cancers 158 666 (14.2%) 747 008 (17.1%) 74 166 (16.6%) 90 123 (13.1%) 8292 (15.7%) 23 343 (13.6%) 163 924 (10.3%) 80 529 (15.6%) 1 346 051 (15.1%)

  Secondhand smoke 129 244 (11.6%) 504 482 (11.6%) 51 410 (11.5%) 79 347 (11.6%) 6188 (11.7%) 20 049 (11.7%) 186 397 (11.7%) 58 926 (11.4%) 1 036 042 (11.6%)

Total premature mortality 1 115 566 (100%) 4 359 030 (100%) 446 875 (100%) 686 641 (100%) 52 873 (100%) 171 137 (100%) 1 595 386 (100%) 515 357 (100%) 8 942 865 (100%)

YLL due to disability                 

  CV disease 32 951 (10.7%) 318 543 (19.9%) 20 972 (11.0%) 22 730 (8.9%) 2384 (10.0%) 17 962 (24.3%) 107 197 (17.5%) 9956 (5.0%) 532 695 (16.3%)

  Stroke 22 180 (7.2%) 111 747 (7.0%) 23 544 (12.4%) 38 579 (15.1%) 648 (2.7%) 7541 (10.2%) 70 716 (11.5%) 26 697 (13.4%) 301 653 (9.2%)

  COPD 152 870 (49.5%) 634 656 (39.7%) 94 419 (49.6%) 139 976 (54.9%) 10 562 (44.5%) 34 058 (46.1%) 288 704 (47.1%) 122 076 (61.1%) 1 477 320 (45.3%)

  Pneumonia 98 (0.0%) 345 (0.0%) 17 (0.0%) 21 (0.0%) 02 (0.0%) 14 (0.0%) 132 (0.0%) 73 (0.0%) 701 (0.0%)

  Lung cancer 32 666 (10.6%) 137 949 (8.6%) 12 015 (6.3%) 10 565 (4.1%) 2508 (10.6%) 1618 (2.2%) 26 460 (4.3%) 6301 (3.2%) 230 081 (7.1%)

  Other cancers 32 673 (10.6%) 211 429 (13.2%) 17 594 (9.2%) 13 801 (5.4%) 4848 (20.4%) 4038 (5.5%) 47 651 (7.8%) 11 933 (6.0%) 343 968 (10.5%)

  Secondhand smoke 35 587 (11.5%) 183 828 (11.5%) 21 752 (11.4%) 29 371 (11.5%) 2775 (11.7%) 8677 (11.7%) 71 543 (11.7%) 22 765 (11.4%) 376 297 (11.5%)

Total disability 309 025 (100%) 1 598 497 (100%) 190 312 (100%) 255 042 (100%) 23 727 (100%) 73 909 (100%) 612 402 (100%) 199 801 (100%) 3 262 715 (100%)

YLL due to premature mortality 1 115 566 (78.3%) 4 359 030 (73.2%) 446 875 (70.1%) 686 641 (72.9%) 52 873 (69.0%) 171 137 (69.8%) 1 595 386 (72.3%) 515 357 (72.1%) 8 942 865 (73.3%)

YLL due to disability 309 025 (21.7%) 1 598 497 (26.8%) 190 312 (29.9%) 255 042 (27.1%) 23 727 (31.0%) 73 909 (30.2%) 612 402 (27.7%) 199 801 (27.9%) 3 262 715 (26.7%)

Total YLL 1 424 591 (100%) 5 957 526 (100%) 637 187 (100%) 941 683 (100%) 76 600 (100%) 245 046 (100%) 2 207 788 (100%) 715 158 (100%) 12 205 580 (100%)

COPD, chronic obstructive pulmonary disease; CV, cardiovascular.
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RESULTS
Health, economic and social burden of tobacco
In 2020, 351 000 deaths were attributable to smoking in the 
eight countries included in this study, representing 12.4% of all 
deaths in adults aged ≥35 years. Smoking is estimated to cause 
2.2 million disease events annually, including 143 000 strokes, 
130 000 cancers and 756 000 cardiovascular events (table 1). In 
total, 12.2 million healthy years of life are lost every year because 
of both tobacco- attributable premature mortality (73.3%) and 
disability (26.7%), with COPD, cardiovascular disease and 
cancer as the leading causes (figure 1A). Argentina, Brazil and 
Chile are the three countries in which smoking is responsible for 
the most significant burden of disease, exceeding 2500 years of 
life lost per 100 000 population (3200, 2800 and 3300 years, 
respectively).

In 2020, the healthcare systems of these eight countries spent 
US$22.8 billion in direct medical costs to treat the conditions 
caused by tobacco consumption (table 2 and figure 1B). This 
represented an average of 8.1% of all national health expendi-
tures, ranging from 6.0% in Colombia to 11.7% in Peru.

The economic burden for lost productivity attributable 
to tobacco amounted to $16.2 billion because of premature 
death ($6.4 billion) and disability ($9.8 billion). Caregiver 
costs represented an additional burden of $10.8 billion. In 

total, the economic losses attributable to tobacco in 2020 were 
$49.8 billion, representing an average of 1.4% of the GDP of 
each of these countries, from 0.9% in Colombia, Costa Rica and 
Mexico to 1.9% in Brazil. All countries were far from recovering 
tobacco- attributable economic losses through tobacco tax collec-
tion. Tax revenues from cigarette sales are lower than the direct 
medical costs generated by tobacco consumption in all countries 
and account for 15.1% of the negative impact of smoking on 
their economies (ranging from 4.4% in Peru to 29.2% in Chile).

Effects of tobacco control measures
The four tobacco control interventions analysed could substan-
tially reduce the tobacco burden on health and on countries’ 
economies (table 3). If countries achieved the retail price rise 
modelled in this study, the expected number of smoking- 
attributable deaths in the next 10 years would decrease by 271 
000, representing a decrease in overall adult deaths (≥35 years) 
ranging from 4.0% in Argentina to 10.0% in Brazil (figure 2). 
The raised cigarette taxes would prevent 1.6 million cardiovas-
cular, cancer and other disease events over the next 10 years; 
additionally, 10.6 million healthy life- years would be gained. 
Overall, the proposed tax increases in these countries will 
result in a total economic benefit of $63.8 billion. An important 

Figure 1 Annual health and economic burden attributable to tobacco (US$2020). (A) Years of life lost per 100 000 population and proportion of 
total adults’* deaths attributable to tobacco. (B) Economic losses attributable to tobacco and tobacco tax revenues as a proportion of the country's 
gross domestic product. *Thirty- five years of age and older. COPD, chronic obstructive pulmonary disease; CV, cardiovascular.

b
y
 c

o
p
y
rig

h
t.

 o
n
 O

c
to

b
e
r 3

1
, 2

0
2
3
 a

t T
h
e

 L
ib

ra
ria

n
 J

 B
 M

o
rre

ll L
ib

ra
ry

. P
ro

te
c
te

d
h
ttp

://to
b
a
c
c
o
c
o
n
tro

l.b
m

j.c
o
m

/
T

o
b

 C
o

n
tro

l: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/tc

-2
0

2
2

-0
5

7
6

1
8

 o
n

 4
 M

a
y
 2

0
2
3
. D

o
w

n
lo

a
d
e
d
 fro

m
 

http://tobaccocontrol.bmj.com/


6
P
ich

o
n
- R

iviere A
, e

t a
l. T

o
b
 C

o
n
tro

l 2
0
2
3
;0

:1
–

1
1
. d

o
i:1

0
.1

1
3
6
/tc-2

0
2

2
-0

5
7

6
1

8

O
rig

in
a

l re
se

a
rch

Table 2 Annual economic burden attributable to tobacco, by cause and country for 2020 (US$ millions)

Economic burden (US$ millions) Argentina Brazil Chile Colombia Costa Rica Ecuador Mexico Peru Total

Direct medical cost (%) 2782.5 (52.3) 9347.4 (38.5) 1959.0 (45.0) 1169.6 (50.6) 285.1 (53.8)   655.7 (49.5) 5370.8 (59.6) 1215.2 (45.8) 22 785.4 (45.8)

Caregiver cost (%) 1068.9 (20.1) 6023.7 (24.8) 1196.3 (27.5) 519.0 (22.4) 100.0 (18.9)   312.2 (23.6) 922.7 (10.2) 700.1 (26.4) 10 843.0 (21.8)

Productivity cost (%) 1470.1 (27.6) 8930.2 (36.7) 1193.7 (27.4) 624.6 (27.0) 145.3 (27.4)   355.5 (26.9) 2720.7 (30.2) 735.8 (27.8) 16 175.7 (32.5)

Total economic burden 5321.4 (100%) 24 301.3 (100%) 4349.0 (100%) 2313.2 (100%) 530.5 (100%)   1323.4 (100%) 9014.2 (100%) 2651.1 (100%) 49 804.2 (100%)

As a proportion of GDP 1.3% 1.9% 1.8% 0.9% 0.9%   1.3% 0.9% 1.3% 1.4%

Proportion recovered through taxes 25.4% 9.4% 27.1% 14.3% 8.8%   7.3% 22.5% 4.4% 14.9%

Direct medical cost (US$ millions)

CV disease 780.0 (28.0%) 2280.4 (24.4%) 505.3 (25.8%) 362.2 (31.0%) 118.1 (41.4%) 274.4 (41.9%) 1797.4 (33.5%) 146.8 (12.1%) 6264.6 (27.5%)

Stroke 53.5 (1.9%) 447.0 (4.8%) 204.3 (10.4%) 83.2 (7.1%) 06.8 (2.4%) 48.4 (7.4%) 321.1 (6.0%) 154.0 (12.7%) 1318.3 (5.8%)

COPD 521.4 (18.7%) 4307.8 (46.1%) 490.3 (25.0%) 344.2 (29.4%) 57.2 (20.1%) 168.4 (25.7%) 1995.0 (37.1%) 452.0 (37.2%) 8336.3 (36.6%)

Pneumonia 16.6 (0.6%) 31.2 (0.3%) 01.3 (0.1%) 04.9 (0.4%) 01.4 (0.5%) 02.2 (0.3%) 55.5 (1.0%) 04.5 (0.4%) 117.6 (0.5%)

Lung cancer 606.3 (21.8%) 453.2 (4.8%) 269.0 (13.7%) 113.1 (9.7%) 24.1 (8.4%) 35.3 (5.4%) 285.1 (5.3%) 133.9 (11.0%) 1920.0 (8.4%)

Other cancers 481.9 (17.3%) 751.8 (8.0%) 263.8 (13.5%) 127.0 (10.9%) 44.1 (15.5%) 49.9 (7.6%) 288.2 (5.4%) 185.1 (15.2%) 2191.8 (9.6%)

Secondhand smoke 322.7 (11.6%) 1076.0 (11.5%) 225.0 (11.5%) 135.1 (11.6%) 33.5 (11.7%) 77.2 (11.8%) 628.5 (11.7%) 138.8 (11.4%) 2636.8 (11.6%)

Total direct medical cost 2782.5 (100%) 9347.4 (100%) 1959.0 (100%) 1169.6 (100%) 285.1 (100%) 655.7 (100%) 5370.8 (100%) 1215.2 (100%) 22 785.4 (100%)

Proportion of national health expenditure 7.2% 7.8% 9.1% 6.0% 6.5% 7.9% 9.3% 11.7% 8.1%

Productivity cost (US$ millions) =

Premature death           

CV disease 170.2 (25.4%) 917.7 (26.4%) 84.3 (19.6%) 48.8 (19.9%) 13.7 (29.3%) 33.8 (28.1%) 387.7 (36.5%) 36.9 (12.0%) 1693.2 (26.7%)

Stroke 60.2 (9.0%) 324.8 (9.4%) 42.4 (9.9%) 29.0 (11.8%) 03.4 (7.2%) 15.7 (13.0%) 108.3 (10.2%) 35.2 (11.5%) 619.0 (9.7%)

COPD 85.4 (12.8%) 469.8 (13.5%) 91.3 (21.3%) 45.0 (18.4%) 09.7 (20.6%) 20.7 (17.2%) 189.7 (17.8%) 74.5 (24.2%) 986.1 (15.5%)

Pneumonia 29.2 (4.4%) 161.7 (4.7%) 08.9 (2.1%) 04.9 (2.0%) 01.6 (3.5%) 07.1 (5.9%) 59.7 (5.6%) 18.3 (5.9%) 291.4 (4.6%)

Lung cancer 125.3 (18.7%) 452.2 (13.0%) 63.2 (14.7%) 39.8 (16.3%) 04.4 (9.5%) 08.9 (7.4%) 63.3 (6.0%) 40.1 (13.0%) 797.2 (12.5%)

Other cancers 120.2 (18.0%) 739.8 (21.3%) 89.0 (20.7%) 48.4 (19.8%) 08.5 (18.2%) 20.1 (16.7%) 129.2 (12.2%) 67.0 (21.8%) 1222.1 (19.2%)

Secondhand smoke 78.7 (11.8%) 405.9 (11.7%) 50.4 (11.7%) 28.8 (11.8%) 05.5 (11.7%) 14.2 (11.8%) 124.9 (11.8%) 35.4 (11.5%) 743.7 (11.7%)

Total premature deaths 669.0 (100%) 3471.8 (100%) 429.6 (100%) 244.7 (100%) 46.9 (100%) 120.4 (100%) 1062.9 (100%) 307.4 (100%) 6352.8 (100%)

Disability           

CV disease 116.8 (14.6%) 1368.4 (25.1%) 115.0 (15.0%) 28.7 (7.6%) 12.9 (13.1%) 69.3 (29.5%) 350.9 (21.2%) 24.0 (5.6%) 2086.0 (21.2%)

Stroke 64.3 (8.0%) 375.0 (6.9%) 100.4 (13.1%) 69.7 (18.3%) 02.6 (2.6%) 26.7 (11.4%) 199.4 (12.0%) 64.6 (15.1%) 902.8 (9.2%)

COPD 302.8 (37.8%) 1544.7 (28.3%) 287.9 (37.7%) 163.5 (43.0%) 32.5 (33.0%) 77.9 (33.2%) 598.0 (36.1%) 232.9 (54.4%) 3240.1 (33.0%)

Pneumonia 00.3 (0.0%) 00.9 (0.0%) 00.0 (0.0%) 00.0 (0.0%) 00.0 (0.0%) 00.1 (0.0%) 00.5 (0.0%) 00.1 (0.0%) 01.8 (0.0%)

Lung cancer 100.8 (12.6%) 547.4 (10.0%) 62.8 (8.2%) 29.5 (7.8%) 12.3 (12.5%) 09.1 (3.9%) 99.9 (6.0%) 18.2 (4.2%) 879.9 (9.0%)

Other cancers 122.3 (15.3%) 988.3 (18.1%) 109.2 (14.3%) 44.0 (11.6%) 26.6 (27.0%) 24.3 (10.3%) 214.0 (12.9%) 39.3 (9.2%) 1567.9 (16.0%)

Secondhand smoke 93.9 (11.7%) 633.7 (11.6%) 88.9 (11.6%) 44.5 (11.7%) 11.5 (11.7%) 27.7 (11.8%) 195.1 (11.8%) 49.2 (11.5%) 1144.5 (11.7%)

Total disability 801.1 (100%) 5458.4 (100%) 764.1 (100%) 379.8 (100%) 98.4 (100.0%) 235.1 (100%) 1657.8 (100%) 428.3 (100%) 9822.9 (100%)

Premature death 669.0 (45.5%) 3471.8 (38.9%) 429.6 (36.0%) 244.7 (39.2%) 46.9 (32.3%) 120.4 (33.9%) 1062.9 (39.1%) 307.4 (41.8%) 6352.8 (39.3%)

Disability 801.1 (54.5%) 5458.4 (61.1%) 764.1 (64.0%) 379.8 (60.8%) 98.4 (67.7%) 235.1 (66.1%) 1657.8 (60.9%) 428.3 (58.2%) 9822.9 (60.7%)

Total productivity cost 1470.1 (100%) 8930.2 (100%) 1193.7 (100%) 624.6 (100%) 145.3 (100%) 355.5 (100%) 2720.7 (100%) 735.8 (100%) 16 175.7 (100%)

Costs of caregivers (US$ millions)

CV disease 237.2 (22.2%) 2160.5 (35.9%) 252.8 (21.1%) 82.1 (15.8%) 36.6 (36.6%) 91.9 (29.4%) 249.3 (27.0%) 50.6 (7.2%) 3161.1 (29.2%)

Continued
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proportion of this benefit results from increased tax revenues 
($20.5 billion). Although price rise will result in reduced tobacco 
consumption, tobacco tax revenues will increase in all countries. 
Healthcare costs averted because of reduced tobacco consump-
tion ($16.7 billion), and productivity and caregiver costs averted 
($17.2 billion and $9.4 billion, respectively) are the other 
components of the economic benefits expected over the next 10 
years if the proposed tax increases are implemented. In a hypo-
thetical scenario with incremented illicit trade as a result of tax 
measures, the benefits of raised cigarette taxes would decrease 
but remain large: 183 000 deaths averted and $49.3 billion in 
economic benefits over the next 10 years (a 32% and 23% 
reduction, respectively, compared with the base case).

Implementing plain packaging in the eight countries could 
prevent 78 000 deaths and 450 000 disease events and would 
result in economic benefits of $12.3 billion over the next 10 
years. Plain packaging would be the second most effective inter-
vention in Brazil and Colombia, after tax increases, and the third 
most effective measure in Argentina, Chile, Costa Rica, Ecuador 
and Peru (table 3 and figure 2).

Latin American countries have included in their legislation 
advertising and sponsorship bans. In addition to the benefits 
that restrictions in force are already producing, advancing to 
a complete ban on advertising could reduce adults’ deaths by 
between 0.4% (Colombia) and 3.9% (Peru), representing 71 000 
deaths averted over the next 10 years in the eight countries, 
and more than $11.4 billion in economic benefits. In Argentina, 
Chile, Costa Rica and Peru, the full adoption of advertising bans 
is the most beneficial intervention after the tax increase measure.

Similar to advertising bans, if these countries advanced to 
the highest level of adoption and enforcement of smoke- free 
air measures, an additional 39 000 deaths and 217 000 disease 
events would be avoided, with economic benefits of $5.7 billion 
over the next 10 years. In Mexico, the adoption of smoke- free 
air is the second intervention with the greatest potential for 
health and economic benefits after the tax increase.

DISCUSSION
Our results show that, despite decades of tobacco control 
efforts, smoking remains a leading cause of health and economic 
burden in Latin America. Nearly a thousand people die every 
day as a result of tobacco use in these eight countries, and, in 
2020, it was estimated to cause over 2 million disease events, 
including cardiovascular events, cancer, stroke, COPD and other 
diseases. These results are consistent with the estimations of the 
Global Burden of Disease Project,22 which show that, regardless 
of the relative decrease in tobacco prevalence in the last decades 
(19.8% (16.9%–22.5%) decrease),23 age- standardised rates of 
deaths and DALYs for smoking- attributable diseases remain high 
in Latin America, a region hard hit by the epidemic.

Most studies of tobacco burden focus on the disease compo-
nent,5 or, if these include the economic dimension, they centre 
on direct medical costs.4 24 This represents an important under-
estimation of the burden of tobacco use, as several studies have 
shown that direct medical costs accounted for less than 50% of 
the total economic burden. When indirect costs are included, 
the total economic cost of smoking may reach 1.8% of the 
world’s annual GDP.25 A significant contribution of our study 
is the estimation of the economic burden due to lost produc-
tivity and caregiver costs, representing over 56% of the total 
economic burden. Considering direct and indirect costs, we 
show that tobacco use produces economic losses of $49.8 billion 
in the eight countries, the equivalent to 1.4% of their combined Ec
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Table 3 Projected 10- year accumulated health and economic effect of the four main public policy measures for tobacco control

Taxes Argentina Brazil Chile Colombia Costa Rica Ecuador Mexico Peru Total

Proposed price increase through taxes 60% 60% 40% 60% 40% 20% 40% 40%

Deaths averted 17 905 (14 324–21 486) 162 052 (131 667–192 437) 12 321 (10 131–14 512) 18 509 (15 187–22 068) 954 (777–1132) 3121 (2547–3695) 39 556 (32 524–47 467) 16 366 (13 248–19 483) 270 784 (220 405–322 280)

CV, cancer and other disease events 
averted

75 691 (60 553–90 829) 1 040 848 (845 689–1 236 007) 77 696 (63 884–91 509) 93 156 (76 435–111 070) 7612 (6196–9029) 22 476 (18 343–26 610) 235 918 (193 977–283 101) 62 559 (50 643–74 475) 1 615 957 (1 315 720–1 922 
631)

YLL averted 638 348 (510 678–766 017) 6 656 314 (5 408 255–7 904 373) 449 686 (369 742–529 630) 677 629 (556 004–807 943) 37 756 (30 732–44 780) 130 323 (106 356–154 291) 1 499 581 (1 232 989–1 
799 498)

528 770 (428 052–629 
488)

10 618 408 (8 642 807–12 
636 020)

Healthcare cost- savings* 1123 (899–1348) 8753 (7112–10 395) 1392 (1144–1639) 753 (618–898) 138 (113–164) 334 (272–395) 3260 (2680–3911) 913 (739–1086) 16 666 (13 577–19 837)

Productivity cost averted* 816 (653–979) 11 663 (9479–13 846) 1026 (844–1208) 607 (498–723) 91 (74–107) 251 (205–297) 2162 (1778–2595) 577 (467–687) 17 193 (13 998–20 442)

Caregiver cost averted* 431 (345–517) 6427 (5222–7632) 843 (693–993) 371 (305–443) 45 (37–53) 163 (133–193) 613 (504–735) 521 (422–620) 9414 (7659–11 186)

Increased tax revenue* 4627 (3838–5348) 5156 (4911–5069) 2573 (2266–2814) 987 (908–1024) 199 (171–224) 60 (56–61) 6289 (5490–7023) 600 (511–678) 20 491 (18 150–22 240)

Total economic benefit* 6997 (5734–8192) 32 000 (26 724–36 942) 5833 (4947–6654) 2719 (2329–3088) 474 (394–549) 807 (666–945) 12 323 (10 452–14 264) 2611 (2138–3071) 63 764 (53 385–73 705)

Plain packaging

Deaths averted 9519 (4998–24 127) 35 916 (18 856–90 987) 4369 (2294–11 069) 6505 (5445–12 260) 354 (186–897) 1145 (601–2901) 14 027 (7364–35 535) 6218 (3264–15 752) 78 053 (43 009–193 527)

CV, cancer and other disease events 
averted

40 242 (21 130–101 994) 230 684 (121 109–584 401) 27 552 (14 465–69 798) 32 740 (27 405–61 705) 2825 (1483–7157) 8245 (4329–20 888) 83 659 (43 921–211 936) 23 769 (12 479–60 214) 449 716 (246 321–1 118 091)

YLL averted 339 388 (178 205–860 174) 1 475 247 (774 505–3 737 292) 159 463 (83 718–403 973) 238 155 (199 349–448 850) 14 011 (7356–35 495) 47 808 (25 099–121 112) 531 766 (279 177–1 347 142) 200 900 (105 473–508 
948)

3 006 739 (1 652 882–7 462 
987)

Healthcare cost- savings* 597 (314–1514) 1940 (1019–4915) 493 (259–1250) 265 (222–499) 51 (27–130) 122 (64–310) 1156 (607–2928) 347 (182–878) 4972 (2693–12 424)

Productivity cost averted* 434 (228–1099) 2588 (1359–6553) 364 (191–922) 213 (179–402) 34 (18–85) 92 (48–233) 767 (403–1943) 219 (115–555) 4712 (2541–11 793)

Caregiver cost averted* 229 (120–581) 1424 (748–3609) 299 (157–757) 131 (109–246) 17 (09–42) 60 (31–151) 217 (114–550) 198 (104–501) 2575 (1392–6438)

Total economic benefit* 1260 (662–3194) 5953 (3125–15 077) 1156 (607–2929) 609 (509–1147) 102 (53–258) 274 (144–694) 2140 (1124–5421) 764 (401–1935) 12 258 (6626–30 655)

Advertising bans

Deaths averted 12 195 (7460–19 144) 21 413 (11 602–61 574) 5595 (3423–8783) 1360 (730–4058) 469 (277–927) 1516 (897–2996) 19 778 (10 988–51 643) 8767 (4871–22 892) 71 093 (40 248–172 016)

CV, cancer and other disease events 
averted

51 555 (31 538–80 929) 137 533 (74 517–395 485) 35 281 (21 582–55 382) 6844 (3676–20 424) 3740 (2213–7392) 10 916 (6459–21 576) 117 959 (65 533–308 004) 33 514 (18 619–87 509) 397 342
(224 136–976 701)

YLL averted 434 798 (265 978–682 524) 879 534 (476 540–2 529 158) 204 197 (124 913–320 537) 49 787 (26 737–148 570) 18 550 (10 976–36 665) 63 294 (37 449–125 103) 749 791 (416 550–1 957 787) 283 270 (157 372–739 
648)

2 683 220 (1 516 516–6 539 
992)

Healthcare cost- savings* 765 (468–1201) 1157 (627–3326) 632 (387–992) 55 (30–165) 68 (40–134) 162 (96–320) 1630 (905- 4256) 489 (272–1276) 4958 (2824–11 671)

Productivity cost averted* 556 (340–872) 1543 (836–4436) 466 (285–732) 45 (24–133) 45 (26–88) 122 (72–241) 1082 (601–2822) 309 (172–807) 4167 (2357–10 131)

Caregiver cost averted* 293 (180–461) 849 (460–2442) 383 (234–601) 27 (15–81) 22 (13–44) 79 (47–156) 306 (170–800) 279 (155–729) 2239 (1274–5313)

Total economic benefit* 1615 (988–2534) 3549 (1923–10 204) 1481 (906–2324) 127 (68–380) 135 (80–266) 363 (215–717) 3018 (1677–7878) 1077 (598–2812) 11 364 (6455–27 116)

Smoke- free air

Deaths averted 2173 (853–5361) 00 (00–00) 00 (00–00) 1948 (790–4300) 81 (32–199) 498 (202–1100) 29 269 (14 714–43 644) 4982 (2134–9508) 38 951 (18 725–64 112)

CV, cancer and other disease events 
averted

9186 (3605–22 661) 00 (00–00) 00 (00–00) 9805 (3975–21 642) 645 (253–1590) 3589 (1455–7923) 174 565 (87 758–260 298) 19 043 (8157–36 344) 216 833 (105 204–350 458)

YLL averted 77 472 (30 405–191 116) 00 (00–00) 00 (00–00) 71 320 (28 915–157 429) 3197 (1255–7886) 20 811 (8437–45 938) 1 109 603 (557 820–1 654 
551)

160 959 (68 950–307 
191)

1 443 361 (695 782–2 364 112)

Healthcare cost- savings* 136 (54–336) 00 (00–00) 00 (00–00) 79 (32–175) 12 (05–29) 53 (22–118) 2412 (1212–3596) 278 (119–530) 2970 (1443–4784)

Productivity cost averted* 99 (39–244) 00 (00–00) 00 (00–00) 64 (26–141) 08 (03–19) 40 (16–88) 1600 (805–2386) 176 (75–335) 1987 (964–3214)

Caregiver cost averted* 52 (21–129) 00 (00–00) 00 (00–00) 39 (16–86) 04 (01–09) 26 (11–57) 453 (228–676) 159 (68–303) 733 (344–1261)

Total economic benefit 288 (113–710) 00 (00–00) 00 (00–00) 182 (74–402) 23 (09–57) 119 (48–263) 4466 (2245–6658) 612 (262–1168) 5690 (2752–9259)

*In US$ millions.
CV, cardiovascular; YLL, years of life lost.
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GDPs.25 Studies in the USA,26 Canada27 and Australia28 have 
also demonstrated that labour productivity losses account for 
a considerable proportion of the total economic costs attribut-
able to smoking. In Latin America, a study in Brazil found that 
labour productivity costs attributable to tobacco consumption 
represented R$17.5 million, over 30% of Brazil’s total economic 
burden of smoking.11 Although no studies on the economic 
burden of informal caregivers associated with tobacco were 
found, a systematic review showed that the inclusion of informal 
care in economic evaluations can have a strong impact on cost- 
effectiveness outcomes under certain circumstances.29 Moreover, 

informal care is an activity with scarce recognition and strongly 
feminised, a key element of gender inequalities worldwide.30

Despite the significant burden produced by smoking, tobacco 
products are still too affordable in the region.31 The price increase 
through taxes has shown the greatest potential to reduce the 
tobacco burden and produce the most important economic bene-
fits. As seen in the literature, taxation increase is a very effective 
measure to reduce cigarette use.32 Even in the most pessimistic 
scenario, where illicit trade increases because of higher taxes, 
our results show that health and economic benefits would still be 
significant and surpass all potential losses produced by illicit trade.

Figure 2 Main benefits of the four public policy measures for tobacco control: proportion of tobacco- attributable adults’* deaths that could be 
averted and economic gains (as a proportion of countries' gross domestic product). *Thirty- five years of age and older.
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Importantly, this analysis considers the benefits currently 
being achieved in each country, which allows estimating the 
true additional benefit expected if these measures are taken 
to their maximum implementation level. For these reasons, in 
Argentina, Colombia, Costa Rica, Ecuador and Peru, the smoke- 
free air measure yields fewer additional benefits because their 
current legislation and implementation have already advanced 
significantly.19 Moreover, in Brazil and Chile, with the most 
comprehensive legislation and the highest adoption levels of this 
measure,19 no additional benefit could be expected. The oppo-
site occurs in Mexico, lagging behind in terms of smoke- free 
measures, where our results show this intervention’s substantial 
potential to reduce the tobacco- attributable burden. A recent 
reform of the Mexican tobacco control law,33 which enforces 
smoke- free environments and bans tobacco advertising, will take 
advantage of the significant benefits of these two interventions.

After the tax increases measure, plain packaging can provide 
the greatest benefits considering the eight countries together 
(78 000 deaths and $12.3 billion in costs averted), followed 
by advertising bans (71 000 deaths and $11.4 billion in costs 
avoided). Similar to smoke- free air measures, the potential bene-
fits of these interventions are related to the current adoption 
level. Colombia, with medium- sized warnings in cigarette pack-
ages, can expect greater benefits moving towards plain pack-
aging; while Mexico and Peru, which, until now, had the lowest 
level of restriction on advertising, would obtain the greatest rela-
tive benefits with the full implementation of a complete ban.

As in all model- based studies, an important limitation is the 
quality of the inputs; although we used the best available infor-
mation and applied a uniform and replicable method, avail-
ability and quality of epidemiological and cost information in 
Latin America are heterogeneous. The 10- year benefit estimates 
depend on the fact that several factors remain unchanged (eg, 
smoking behaviours or medical cost), which will not necessarily 
be the case. There is no conclusive evidence on the true impact 
of interventions, on how this evidence could be transferred to 
other settings, or on how to estimate the effects of interventions 
applied concurrently; therefore, it would be incorrect to simply 
add up the benefits of the interventions analysed here. The model 
was calibrated and validated for each country, and we included 
an estimate of the uncertainty regarding the size of the effect 
of the interventions, but the model does not account for other 
potentially relevant sources of uncertainty (eg, epidemiological 
or cost parameters). Although our study did not include all Latin 
American countries, the countries analysed comprise 80% of the 
population, and represent a varied sample. Despite these limita-
tions, this is the most comprehensive assessment of tobacco 
burden and the potential benefits of control interventions in 
Latin America, using the most up- to- date and locally generated 
information at the country level and a robust economic model 
developed in the region. This enormous tobacco- attributable 
burden is probably a conservative estimate as other dimensions 
impacted by tobacco were not included.34

Although taxation, plain packaging, advertising bans and 
smoke- free laws are the central interventions recommended by 
the WHO and the best strategy to curb the tobacco epidemic, no 
country in Latin America has fully adopted these four measures. 
Taxation falls short of WHO recommendations, cigarettes 
remain affordable, legislation is lacking to advance with the main 
control measures, and the implementation and compliance levels 
are suboptimal. Our results show that tobacco imposes a dispro-
portionate burden on population well- being and countries’ 
economies that could be avoided with appropriate policies. The 
four tobacco control interventions analysed could successfully 

avert deaths and disability and significantly ease the tobacco- 
attributable economic burden. Every tobacco- attributable death 
or disease event affects individuals, their families and society as a 
whole. In 30 years from now, the Latin American population will 
still be affected by the decisions made today—or even worse, 
suffering from the consequences of the decisions not made.
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