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Objective 

 
 
To develop a health economic model to estimate: 
 

•  The disease burden of smoking in Latin America 

•  The cost-effectiveness of tobacco control interventions 
 

Development and Validation of a Microsimulation Economic Model to Evaluate the Disease Burden Associated with 
Smoking and the Cost-Effectiveness of Tobacco Control Interventions in Latin America 



Development	
  stage	
  
•  A	
  model	
  developed	
  and	
  validated	
  in	
  La<n	
  America	
  
•  Model	
  characteris<cs	
  and	
  input	
  requirements	
  defined	
  taking	
  into	
  considera<on	
  

the	
  availability	
  and	
  quality	
  of	
  the	
  epidemiological	
  data	
  in	
  the	
  region	
  
•  Designed	
  to	
  meet	
  the	
  informa<on	
  needs	
  of	
  local	
  decision	
  makers	
  
	
  

	
  
	
  
	
  

1.  Review	
  of	
  exis2ng	
  tobacco	
  economic	
  models	
  (Forty-­‐four	
  studies	
  and	
  seven	
  reviews	
  were	
  
cri2cally	
  assessed).	
  	
  

2.  Assess	
  the	
  availability	
  and	
  quality	
  of	
  relevant	
  informa2on	
  to	
  be	
  incorporated	
  in	
  each	
  
country-­‐specific	
  analysis	
  (local	
  epidemiology	
  and	
  cost	
  of	
  smoking	
  related	
  diseases).	
  

3.  Survey	
  to	
  health	
  Decision	
  Makers	
  (DM)	
  in	
  order	
  to	
  explore	
  country-­‐specific	
  informa2on	
  
needs	
  when	
  deciding	
  on	
  the	
  implementa2on	
  and	
  coverage	
  of	
  smoking	
  control	
  
interven2ons.	
  	
  

4.  Decision	
  Makers	
  and	
  decision	
  making/regulatory	
  ins2tu2ons	
  were	
  included	
  	
  from	
  the	
  
beginning	
  of	
  the	
  project	
  as	
  part	
  of	
  the	
  research	
  team	
  

	
  



Main	
  characteris2cs	
  
•  Microsimula2on	
  model	
  

•  Incorporates	
  the	
  natural	
  history,	
  costs	
  and	
  quality	
  of	
  life	
  of	
  the	
  main	
  
tobacco-­‐related	
  adult-­‐specific	
  diseases:	
  	
  

•  Coronary	
  (CHD)	
  and	
  non-­‐coronary	
  heart	
  disease	
  
•  Cerebrovascular	
  disease	
  
•  COPD,	
  pneumonia,	
  influenza,	
  
•  Lung	
  cancer	
  and	
  nine	
  other	
  neoplasms.	
  	
  

•  Main	
  outcomes	
  include	
  (both	
  for	
  the	
  disease	
  burden	
  and	
  cost-­‐
effec2veness	
  analyses):	
  Life	
  years,	
  quality	
  adjusted	
  life	
  years,	
  disease	
  
events,	
  hospitaliza2ons,	
  disease	
  incidence,	
  and	
  disease	
  cost	
  (out-­‐pa2ent	
  
and	
  in-­‐pa2ent).	
  	
  

•  Visual	
  Basic	
  &	
  Excel	
  
	
  



Source: Pichon-Riviere A, Augustovski F, Bardach A, Colantonio L. for the LatinCLEN Tobacco Research Group. 
Development and Validation of a Microsimulation Economic Model to Evaluate the Disease Burden Associated with 
Smoking and the Cost-Effectiveness of Tobacco Control Interventions in Latin America. Value Health. 2011 Jul-Aug;14(5 
Suppl 1):S51-9.  





In	
  each	
  country:	
  

•  Data	
  gathering	
  stage:	
  
•  Epidemiological	
  data	
  (e.g.	
  smk	
  prevalence,	
  mortality,	
  	
  
incidence,	
  case	
  fatality	
  rates)	
  

•  Economic	
  and	
  cost	
  data	
  (e.g.	
  event	
  costs,	
  price	
  elas2city,	
  tax	
  
revenues)	
  

•  Calibra2on	
  
•  Valida2on	
  
•  Results	
  
	
  



Results (1): 
The validation showed adequate internal validity, with all simulated events rates 
falling within ±10% of the source publications. R2 between predicted and observed 
values ranged from 0.758 to 0.999. External validation showed an excellent 
correlation between published data and model results. 

Calibration 
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Figure 1. Calibration: Annual number of 
deaths predicted by the model in 
Argentina for each age strata compared 
to the 2005 Argentinean national vital data 
(35) in two selected conditions: (a) 
Myocardial Infarction (females); (b) 
Kidney cancer (males) 

Figure 2. Correlation plot of model 
predicted versus reported age specific 
deaths in two selected conditions: (a) 
Stroke (females); (b) Esophageal cancer 
(males). The gradients of regression 
lines (y) and the correlation coefficients 
(R2) are reported in each graph. 
Reference population: Argentina 2005. 



External	
  valida2on	
  
External validation: model results were validated against selected published 
epidemiological and clinical studies not used to provide input data.  
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External	
  valida2on	
  showed	
  a	
  high	
  correla2on	
  between	
  published	
  data	
  and	
  model	
  results.	
  	
  



Figure 1. Survival from age 35 for male smokers and non-smokers, and 
effect on survival after stopping smoking at age 55. Results of the model 
for simulated cohorts of 250,000 subjects. In parentheses, at ages 60,70 
and 80, the results are compared to the male cohorts from the British 
Doctors study. 
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Figure 3. Evolution of QALYs based on smoker 
status. Data for women. 
 











Brazil 
Folha de S. Paulo 







Argentina 
La Nación 



Pinto MT, Pichon-Riviere A, Bardach A. The burden of smoking-related diseases in 
Brazil: mortality, morbidity and costs. Cad Saude Publica. 2015 Jun;31(6):1283-1297. 
Epub 2015 Jun 1. English, Portuguese. PubMed PMID: 26200375 









More information: 
 
Model description 
•  Pichon-Riviere A, Augustovski F, Bardach A, Colantonio L. for the LatinCLEN Tobacco Research 

Group. Development and Validation of a Microsimulation Economic Model to Evaluate the Disease 
Burden Associated with Smoking and the Cost-Effectiveness of Tobacco Control Interventions in 
Latin America. Value Health. 2011 Jul-Aug;14(5 Suppl 1):S51-9.  

•  McLean S, Barbour V, Wild S, Simpson C, Sheikh A. Models for estimating projections for disease 
prevalence and burden: a systematic review focusing on chronic obstructive pulmonary disease. J 
Health Serv Res Policy. 2015 Apr 2. 

•  Technical report for each country (www.iecs.org.ar) 
 
Results 
•  Fact sheets & Complete technical reports for each country (www.iecs.org.ar) 
•  Pinto MT, Pichon-Riviere A, Bardach A. The burden of smoking-related diseases in Brazil: mortality, 

morbidity and costs. Cad Saude Publica. 2015 Jun;31(6):1283-1297. Epub 2015 Jun 1. English, 
Portuguese. PubMed PMID: 26200375 

 



Impact	
  of	
  Tobacco	
  Tax	
  Increases	
  on	
  Revenues	
  and	
  on	
  the	
  
Social,	
  Economic	
  and	
  Health	
  Burden	
  of	
  Tobacco	
  in	
  Seven	
  
La<n	
  American	
  Countries:	
  a	
  Cost-­‐Effec<veness	
  Analysis	
  in	
  
Argen<na,	
  Bolivia,	
  Brazil,	
  Chile,	
  Colombia,	
  Mexico	
  and	
  Peru	
  

Argen2na:	
   	
  1)	
  IECS	
  
	
  2)	
  Directorate	
  of	
  Health	
  Economics,	
  Na2onal	
  Ministry	
  of	
  Health	
  

Bolivia:	
   	
  3)	
  Clinical	
  Epidemiology	
  Unit,	
  Universidad	
  Mayor	
  de	
  San	
  Andres	
  
Brazil:	
   	
  4)	
  Fernandes	
  Figueira	
  Ins2tute/Oswaldo	
  Cruz	
  Founda2on	
  -­‐	
  Brazilian	
  Ministry	
  of	
  
Health	
  
Chile:	
   	
  5)	
  Health	
  Economics	
  Department,	
  Na2onal	
  Ministry	
  of	
  Health	
  

	
  6)	
  Clinical	
  Epidemiology	
  Unit,	
  La	
  Frontera	
  University	
  -­‐	
  CIGES/UFRO	
  
Colombia:	
   	
  7)	
  Ins2tute	
  of	
  Health	
  Technology	
  Assessment	
  (IETS),	
  Na2onal	
  Ministry	
  of	
  Health	
  

	
  8)	
  Na2onal	
  Ins2tute	
  of	
  Cancer	
  
Mexico:	
   	
  9)	
  Ministry	
  of	
  Health,	
  Na2onal	
  Center	
  for	
  Clinical	
  Excellence	
  (CENETEC)	
  
	
   	
  10)	
  Tobacco	
  Research	
  Department,	
  Na2onal	
  Ins2tute	
  of	
  Public	
  Health	
  
Perú:	
   	
  11)	
  Clinical	
  Epidemiology	
  Unit,	
  Universidad	
  Peruana	
  Cayetano	
  Heredia	
  



Aim:	
  to	
  generate	
  evidence-­‐based-­‐knowledge,	
  at	
  a	
  country-­‐level,	
  to	
  promote	
  and	
  support	
  the	
  adop2on	
  
of	
  effec2ve	
  fiscal	
  policies	
  for	
  tobacco	
  control	
  in	
  seven	
  La2n	
  American	
  countries:	
  Argen2na,	
  Bolivia,	
  
Brazil,	
  Chile,	
  Colombia,	
  Mexico	
  and	
  Peru.	
  
	
  	
  
General	
  objec2ve:	
  to	
  es2mate	
  health	
  and	
  economic	
  impacts	
  of	
  alterna2ve	
  tobacco	
  taxa2on	
  schemes	
  
in	
  seven	
  La2n	
  American	
  countries	
  
	
  Specific	
  objec2ves:	
  
1.  To	
  quan2fy	
  the	
  disease	
  burden	
  associated	
  with	
  smoking	
  	
  
3. 	
  To	
  analyze	
  the	
  impact	
  of	
  raising	
  taxes	
  on	
  cigarehes	
  both	
  on	
  government	
  revenues	
  and	
  on	
  

smoking	
  prevalence.	
  
4. 	
  To	
  quan2fy	
  the	
  effects	
  of	
  the	
  expected	
  reduc2ons	
  in	
  smoking	
  prevalence	
  due	
  to	
  tax	
  increases	
  

(objec2ve	
  3)	
  in	
  terms	
  of	
  health	
  benefits	
  (such	
  as	
  deaths	
  avoided,	
  life	
  years	
  gained,	
  disease	
  events	
  
averted)	
  and	
  in	
  its	
  health	
  related	
  economic	
  impact	
  (cost	
  of	
  illness	
  avoided,	
  produc2vity	
  gains)	
  

5.  To	
  present	
  a	
  consolidated	
  analysis	
  of	
  the	
  health	
  and	
  economic	
  outcomes	
  

Our	
  hypothesis	
  is	
  that	
  we	
  will	
  show	
  that	
  under	
  all	
  reasonable	
  assump<ons	
  tobacco	
  tax	
  
increases	
  can	
  provide	
  enormous	
  benefits	
  in	
  terms	
  of	
  years	
  of	
  life,	
  quality	
  of	
  life,	
  death	
  
and	
  disease	
  avoided,	
  increased	
  produc<vity	
  and	
  reduced	
  health	
  care	
  costs	
  without	
  
harming	
  local	
  economies.	
  These	
  results	
  will	
  be	
  very	
  valuable	
  to	
  policy	
  makers	
  as	
  they	
  
contemplate	
  increasing	
  taxes	
  on	
  tobacco,	
  which	
  is	
  a	
  unique	
  opportunity	
  to	
  improve	
  
public	
  health	
  outcomes	
  while	
  producing	
  a	
  net	
  gain	
  to	
  na<onal	
  economies.	
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Smoking is responsible of 33,5 billion US dollars in 
direct medical costs 

 
 
 
 
 
 
 
 
 
 
 

Tobacco Tax 
Revenue 

Tax collection from cigarettes does not even cover 
50% of the direct expenditures caused by smoking in 

the health care system 

Latin America 



Smoking is responsible of $ 1.081.898.801.395 Chilean pesos in 
direct medical costs 
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Tax collection from cigarettes barely covers 75% of the 
direct expenditures caused by smoking in the health 
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0.8% of the GDP of Chile 
11.5% of total health expenditures 



Smoking is responsible of $ 61.252.296.177 Mexican pesos in 
direct medical costs 

51%	
  
49%	
  

8%	
  

82%	
  

14%	
  

86%	
  

Tobacco Tax 
Revenue 

Tax collection from cigarettes barely covers 50% of the 
direct expenditures caused by smoking in the health 

care system 

Mexico 

1% of the GDP of Mexico 
11% of total health expenditures 



Smoking is responsible of $ 2.288.667.838 Soles in 
direct medical costs 
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Revenue 

Tax collection from cigarettes covers less than 15% of 
the direct expenditures caused by smoking in the 

health care system 

Peru 

0.4% of the GDP of Peru 
8.5% of total health expenditures 



Smoking is responsible of $ 1.461.084.735 Bolivian pesos in 
direct medical costs 
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Tobacco Tax 
Revenue 

Tax collection from cigarettes covers less than 10% of 
the direct expenditures caused by smoking in the 

health care system 

Bolivia 

0.8% of the GDP of Bolivia 
13.5% of total health expenditures 



Empowering	
  healthcare	
  decision	
  makers	
  to	
  achieve	
  regional	
  needs	
  
for	
  tobacco	
  control	
  in	
  La<n	
  America	
  

	
  
1.   Impact	
  of	
  Tobacco	
  Tax	
  Increases	
  on	
  the	
  Social,	
  Economic	
  and	
  Health	
  Burden	
  from	
  

Tobacco	
  use:	
  a	
  Cost-­‐Effec<veness	
  Analysis	
  in	
  Costa	
  Rica,	
  Ecuador,	
  Honduras,	
  Panamá	
  
and	
  Uruguay.	
  	
  

2. 	
  Moving	
  forward	
  top	
  priority	
  tobacco	
  control	
  ini<a<ves	
  through	
  evidence	
  packages	
  
and	
  cost-­‐effec<veness	
  evalua<ons.	
  	
  

	
  
	
  Bolivia:	
  Clinical	
  Epidemiology	
  Unit,	
  Universidad	
  Mayor	
  de	
  San	
  Andres	
  
Brazil:	
  Fernandes	
  Figueira	
  Ins2tute/Oswaldo	
  Cruz	
  Founda2on	
  -­‐	
  Brazilian	
  Ministry	
  of	
  Health	
  
Chile:	
  Health	
  Economics	
  Department,	
  Na2onal	
  Ministry	
  of	
  Health	
  
Chile:	
  Clinical	
  Epidemiology	
  Unit,	
  La	
  Frontera	
  University	
  -­‐	
  CIGES/UFRO	
  
Colombia:	
  IETS,	
  Na2onal	
  Ministry	
  of	
  Health	
  
México:	
  Ministry	
  of	
  Health,	
  Na2onal	
  Center	
  for	
  Clinical	
  Excellence	
  (CENETEC)	
  
Mexico:	
  Tobacco	
  Research	
  Department,	
  Na2onal	
  Ins2tute	
  of	
  Public	
  Health	
  
Perú:	
  Clinical	
  Epidemiology	
  Unit,	
  Universidad	
  Peruana	
  Cayetano	
  Heredia	
  	
  	
  	
  	
  	
  
	
  	
  
Ecuador:	
  Ministry	
  of	
  Public	
  Health	
  
Uruguay:	
  CIET,	
  Tobacco	
  Epidemic	
  Research	
  Centre	
  
Panamá:	
  ICGES,	
  Ins2tuto	
  Conmemora2vo	
  Gorgas	
  de	
  Estudios	
  de	
  la	
  Salud	
  	
  
Honduras:	
  POSAP	
  -­‐	
  UNAH,	
  Na2onal	
  and	
  Autonomous	
  of	
  Honduras	
  
Costa	
  Rica:	
  Ministry	
  of	
  Health 



OBJECTIVES	
  
	
  	
  
Component	
  “Moving	
  forward	
  top	
  priority	
  tobacco	
  control	
  ini<a<ves	
  through	
  evidence	
  
packages	
  and	
  cost-­‐effec<veness	
  evalua<ons”.	
  	
  
	
  
General	
  objec2ve:	
  	
  
To	
  foster	
  the	
  implementa2on	
  of	
  effec2ve	
  and	
  top	
  priority	
  tobacco	
  control	
  policies	
  in	
  La2n	
  
America	
  through	
  the	
  empowerment	
  of	
  decision	
  makers	
  and	
  fulfillment	
  of	
  informa2on	
  
needs,	
  summarizing	
  and	
  genera2ng	
  tailored	
  evidence	
  packages,	
  and	
  es2ma2ng	
  the	
  impact	
  
and	
  cost-­‐effec2veness	
  in	
  Argen2na,	
  Bolivia,	
  Brazil,	
  Chile,	
  Colombia,	
  Mexico	
  and	
  Peru.	
  
	
  
Specific	
  objec2ves:	
  
1.	
  To	
  iden2fy	
  top-­‐priority	
  tobacco	
  control	
  interven2ons	
  and	
  determine	
  decision	
  makers	
  
informa2on	
  needs	
  regarding	
  the	
  content	
  and	
  format	
  of	
  the	
  evidence	
  packages	
  and	
  cost-­‐
effec2veness	
  analyses.	
  
2.	
  To	
  generate	
  “evidence	
  packages”	
  of	
  4	
  to	
  6	
  priori2zed	
  interven2ons	
  
3.	
  To	
  generate,	
  among	
  the	
  previous	
  interven2ons,	
  2	
  to	
  3	
  cost-­‐effec2veness	
  studies	
  for	
  the	
  
par2cipa2ng	
  countries	
  



Produc2vity	
  cost	
  dimensions	
  

•  Premature	
  death	
  

•  Disability	
  
•  Absenteeism	
  
•  Reduced	
  produc2vity	
  

ij

r
ijg)(jIncome

xedad

ij

j
ig)prob(livin

−
⎟
⎠

⎞
⎜
⎝

⎛
+

−+∑
= 1

11   *  
_

  *  

Carga das doenças-tabaco relacionadas para o Brasil e impacto econômica da 
política tributária sobre desfechos de saúde e de produtividade – Custos Indiretos 
PAHO - INCA (National Cancer Institute) - Fundação Oswaldo Cruz (Fiocruz) 



Thank you! 
 
 
Andres Pichon-Riviere MD MSc PhD 
apichon@iecs.org.ar 


