
Systems Science & 
Tobacco Control 

Bringing it all together 
 



Goals 
 Present case study of how systems science 

has been used to address one particular 
scientific and public health challenge: 
tobacco control 

 Organized by four basic goals of systems 
modeling: 
 Mapping 
 Predicting 
 Illuminating 
 Explaining 

 
 



Complex behaviors: Levels of 
nested systems and time 

From Glass & McAtee, 2006, SSM 



Ecological framework: Social 
determinants of cancer 

From Hiatt & Breen, 2008, AJPM 



Applicability of systems 
science methods to 
tobacco control 

From Luke & Stamatakis, 
2012, ARPH 



Applicability of systems 
science methods to 
tobacco control 

From Luke & Stamatakis, 
2012, ARPH 



Tobacco control – Multiple levels, 
heterogeneous actors, interactivity 
Level Research area 

Global International trade 

National Tobacco regulation 

Media Effective messaging 

Industry Economics of tobacco 
control 

Communities Smokefree policies 

Group Social determinants 

Person Cessation 

Product Reduced harm 

Gene, cellular Nicotine dependence 

 

Based on Giovino, 2002, Oncogene 



Tobacco control as a complex 
system 

From Best, et al., 2007, NCI Monograph #18 



Government 
regulation 

Economics 

Tobacco  
research 

Individual 
behavior 

Tobacco 
control 

programs 

Tobacco 
industry 



Example – Dynamic nature of 
tobacco control 



MAPPING 
Identifying system members and revealing system structure 



ISIS – TC causal map to direct 
dynamic systems model 

From Best, et al., 2007, NCI Monograph #18 



Map of tobacco products 
‘system of systems’ 

From Brown, et al., 2011, www.sandia.gov 



Mapping DHHS Tobacco Control 
Leadership 

From Leischow, et al., 2010, NTR 



Organizational ‘blueprints’ for 
state tobacco control programs 

From Harris, Luke, Brooke, & Mueller, 
2008, SSM 



PREDICTING 
Using systems analysis to forecast the behavior of the system 



From Mendez & Warner, 2000, AJPH 



SimSmoke – Example from Brazil 

From Levy, de Almeida, & Szklo, 2012, 
PLOS Medicine 



Levy D, de Almeida LM, Szklo A (2012) The Brazil SimSmoke Policy Simulation Model: The Effect of Strong Tobacco 
Control Policies on Smoking Prevalence and Smoking-Attributable Deaths in a Middle Income Nation. PLoS Med 9(11): 

e1001336. doi:10.1371/journal.pmed.1001336 
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001336 

Using systems model to examine counterfactuals 

http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001336�


Levy D, de Almeida LM, Szklo A (2012) The Brazil SimSmoke Policy Simulation Model: The Effect of Strong Tobacco 
Control Policies on Smoking Prevalence and Smoking-Attributable Deaths in a Middle Income Nation. PLoS Med 9(11): 

e1001336. doi:10.1371/journal.pmed.1001336 
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001336 

Using systems model to examine counterfactuals 

http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001336�


CISNET – Smoking history 
generator 

From Jeon, et al, 2012, Risk Analysis 



CISNET – Yale 
Cancer Model 

From Holford, et al, 2012, Risk Analysis 



ILLUMINATING 

Using systems analysis to reveal gaps, new causal mechanisms, 
new hypotheses 



Dissemination of scientific knowledge – Citation 
networks in secondhand smoke research 

Harris, Luke, et al., 2009, AJPM 



From discovery…to summary…to delivery 



Network predictors of Framework Convention 
on Tobacco Control treaty adoption 

From Wipfli, et al., 2010, AJPH 

Adopted FCTC Did not adopt FCTC 



From Tengs, Osgood, & Chen, 2001, PM 



From Hammond, 2006, Brookings Report 

Interaction of social network 
characteristics and tobacco 
control messaging 





EXPLAINING 

Using systems analysis to reveal how and why a system works the 
way it does, or how an intervention/policy will change the system 



From Ennett & Bauman, 1993, JHSB 



From Alexander, et al., 2001, JAH 



From Alexander, et al., 2001, JAH 



Disentangling peer influence and 
selection 

From Hall & Valente, 2007, AB 



From Mercken, et al., 2010, Addiction 



Modeling dissemination of Best 
Practices in Tobacco Control 

From Luke, et al., in press, HEB 



Modeling dissemination of Best 
Practices in Tobacco Control 

From Luke, et al., in press, HEB 



Tobacco Town 
 Use agent-based modeling to study tobacco retailer density and 

individual tobacco purchasing 
 May be used as a retail policy laboratory to explore and compare the 

potential effects of various policy approaches  



Emerging opportunities for systems 
science in tobacco control 

 Understand behavioral dynamics of tobacco use and 
addiction in the context of new tobacco products and 
nicotine delivery systems 

 Build modeling laboratories to study and test the effects 
of tobacco control policies 

 Use network and systems models to enhance 
dissemination and implementation of evidence-based 
practices and policies around the globe 

 Greater integration of behavioral data that is contextually 
and temporally informative (e.g., EMA) 



Will the tobacco control system blow up… 

From Fallin, Grana, & Glantz, 2013, 
Tobacco Control 



Will the tobacco control system blow up… 



…Or, will the system return to its resting state? 



Source: Brookings “Artificial Anasazi” project,  Axtell et al. PNAS  2002 



For more information: 
 

Douglas Luke 
http://cphss.wustl.edu 

dluke@wustl.edu 

http://cphss.wustl.edu/�
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