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Abstract.  In Austria, especially among children, the 
prevalence of obesity has increased since 1999. There-
fore, a System Dynamics model, simulating the preva-
lence of obesity, has been developed. The modular archi-
tecture allows separate analysis of the model parts and 
also adding and connecting different modules, like for 
example a cost module or a module for an obesity-
related disease to the existing population model and the 
disease model of obesity. Three interventions, treating 
obesity with an increase in caloric expenditure and/or a 
reduction of caloric intake, are tested, analysed and 
compared. The results show that a reduction of caloric 
intake reduces the prevalence of obesity and overweight 
until 2050 (intervention 1). Furthermore, a reduction for 
the doubled amount of kilocalories per day doesn’t have 
the doubled effect on the reduction of the prevalence 
(intervention 2 compared to 1). Last, but not least, inter-
vention 3 compared to intervention 2 shows that physi-
cal activity together with a reduction of caloric intake 
reduces the prevalence much more than a single reduc-
tion of caloric intake in the amount of kilocalories due to 
physical activity and eating less together. 

Introduction 

Body Mass 
Index

Classification  BMI 

underweight < 18,50 

normal weight 18,50 – 24,99 

overweight 25,00 – 29,99 

obese  30,00 

Table 1. Classification of obesity and overweight accord-
ing to the WHO [2] measured through the BMI. 
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1 Method: System Dynamics 
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Figure 1. A simple stock and flow diagram. The flow is 
dependent on the stock and a parameter, rep-
resented by the smaller arrows. 
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2 Architecture of the Model 
popula-
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2.1 Population model 
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Figure 2. Structure of the population model. 
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2.2 Disease model 

Figure 3. Flows between adjacent BMI categories in the 
disease model. 
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upflow rates

downflow rates

2.3 Interface 

associated

3 Results 

3.1 Intervention 1: Reduction of caloric intake for 80 
kcal per day 
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3.2 Intervention 2: Reduction of caloric intake for 

160 kcal per day (doubled amount) 

 
Intervention 1 vs. 

base run 
Intervention 2 vs. 

base run 

Children  
2 - 18 years 

-32% -44% 

Adults  
19 - 64 years 

-18% -31% 

Table 2. Comparison of the reduction of the prevalence 
of obesity due to intervention 1 to that due to 
intervention 2. 

3.3 Intervention 3: Reduction of caloric intake for 80 
kcal per day and additional increase of physical 
activity for the amount of 80 kcal per day 

Figure 4. Prevalences of people with obesity in base  
run compared to intervention 1. 

Figure 5. Prevalences of people with obesity in  
intervention 2 compared to intervention  
3 for some age classes. 

4 Validation 

cross-model
probabilistic sensitivity 

analysis

4.1 Cross-model validation 
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4.2 Probabilistic sensitivity analysis  

•

•

•

•

5 Conclusion 
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