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Overview 

• The proportional multi-state life table model (MSLT) 

• Exposure distributions 

• Potential impact fractions 

• Past and present projects 

• Example: taxing sugary drinks in South Africa 

• Strengths and weaknesses 
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Proportional Multi-State Life table Markov Model  

Vos et al. ACE Prevention Final 
Report, 2010 
Barendregt et al. Math Popul 
Stud 1998;7:29–49 

PIF 1 



The shifting population distribution of  BMI 
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Australia, women 



Intervention effects 



Intervention effects 



Intervention effects – Potential Impact Fractions 
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Barendregt JJ, Veerman JL. Categorical versus continuous risk factors, and the calculation of potential impact fractions. JECH. 2010;64:209-12. 



ACE Prevention 

• 5-year study concluded in 2011 

• 150 interventions, 123 in prevention 

• Modelled population of Australia, 2003, followed lifetime 

• Health sector perspective incl. costs to 
patients/participants 

• Standardised methods 

• Acknowledging other criteria in decision making 

https://public-health.uq.edu.au/assessing-cost-effectiveness-ace-prevention-study 



Further work 

• Australia (obesity) 

• South Africa (obesity) 

• NZ (tobacco, salt) 

• USA (childhood obesity, e.g. Am J Prev Med. 2015 Jul;49:102-159) 

• World Bank (SSB tax in China, Indonesia, Philippines, Fiji) 

• Canada (obesity) 

• Estonia (obesity) 



Example: taxing sugary drinks (SSBs) in South Africa 

Preliminary results 



SA SSB tax: Reduced mortality 

Preliminary results 



SA SSB tax: Healthy life years gained 

Preliminary results 

Lifetime HALYs: 
1.59 million 
(1.13–2.01 m) 



Building the case for a sugar tax in South Africa 

Nov 2013: Evidence that a tax on sugar sweetened 
beverages reduces the obesity rate: a meta-
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Aug 2014: The potential impact of a 20% tax on 
sugar-sweetened beverages on obesity in South 
African adults: a mathematical model. PLoS One 

Oct 2015: Cost of inaction on sugar-sweetened 
beverage consumption: implications for obesity in 
South Africa. Public Health Nutr 

Nov 2015: Decreasing the Burden of Type 2 
Diabetes in South Africa: The Impact of Taxing 
Sugar-Sweetened Beverages. PLoS One 

May 2016: Modelling the potential impact of a 
sugar-sweetened beverage tax on stroke 
mortality, costs and health-adjusted life years in 
South Africa. BMC Public Health 

Feb 2016: Finance Minister Pravin Gordhan 
announces ‘sugar tax’ 

Aug 2014: Media storm 

Jul 2016: South African Treasury proposes tax of 
2.29 cent tax per gram of sugar per litre of SSB. 
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Strengths 

• Multiple diseases and causes of death 

• Accounts for replacing mortality and morbidity by integrating the impact of specific 
diseases in a life table 

• Include impact on health-related quality of life at every age 

• Implementation in MS Excel makes it flexible and accessible to researchers without 
programming skills (but also makes it somewhat error-prone) 

• Basic structure is easily adaptable, and the use of data from e.g. the Global Burden 
of Disease enables to produce outcomes for any desired country, and a wide range 
of risk factors and diseases. 

• Trends can be incorporated (but this increases complexity and runtime). 



Limitations 

• requires add-in software for the Monte Carlo simulation (we use Epigear’s 
Ersatz) 

• Provide results at the aggregate level; estimating the impact on socio-
economic differences in health requires modelling each population 
subgroup separately 

• Clustering of diseases or risk factors not modelled 



Thank you 

With thanks to Rainer Fehr, Johan Mackenbach, Fintan Hurley and Odile Mekel for 
organizing this workshop and for their kind invitation, and to Universität Bielefeld for 
the financial support that enabled me to attend this conference.  

The Crystal Ball 1902 by John William Waterhouse 



DISMOD II 

Source: Barendregt et al, Population Metrics, 2003 


