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Individual level life history model

Time to event analysis

Statistical demography

Lifetimes

age-structured, temporal, regressive survival model

Static characteristics

sex ethnicity country of birth

Dynamic characteristics

residential status BMI Diabetes

Multi-agent events

marital status procreation social interactions

Simulation stream

DEMOS: Demographic 

Epidemiological Model of 

Singapore

Model

cum

Database





The demographic model

• Estimated using MCMC on a cell-based model

• Thence using samples of parameters to reflect 

uncertainty in estimates



The BMI model

• Longitudinal BMI data

• Individual level multi-

interrupted time series

• Parameters allowed to 

differ for each individual

Healthy weight

Overweight

Obese

Underweight

1992           1998                      2005



The genetic model

• Greater risk of DM among 

Malay and Indians

• Also substantial variability 

within ethnic groups

• Derived joint distribution of 

14 risk alleles within our 

population

• Converted this to ‘individual 

risk’ distribution

Chinese

Malay

Indian



The diabetes model

• Annual risk of 

developing (cryptic) 

DM, depends on:

– age

– race, sex

– genetic risk

– BMI that year

Non-DM

DM

Sample Follow up

• Estimated from longitudinal data

• Interim BMI imputed using fitted BMI model

• Corrected DM status accounts for differing tests



Chinese Indian Malay Total

Period F M F M F M F M

1990–2000 5 6 8 10 7 7 5 6

2000–2010 5 7 11 13 8 8 6 8

2010–2020 6 8 11 13 10 11 7 9

2020–2030 7 9 14 15 12 13 8 10

2030–2040 8 11 16 17 13 15 9 12

2040–2050 9 12 17 19 14 17 10 13

Forecast incidence



Forecasts

By 2050, about 

15% of working 

age adults (18–65) 

are expected to 

have DM



Forecasts
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One in two living 

to 75 will get DM 

in their lifetime



Forecasts



Internal validation

ladies gentlemen





Take home messages

Modelling is an interdisciplinary endeavor

Individual level data far stronger than 

aggregated data

Modelling makes lots of things possible:

but is no substitute for good data

Take home messages
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