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Productive Healthy Ageing

Public Health England, 2019. A menu of 
interventions for productive healthy ageing. 
London: PHE publications.

Public Health England, 2019. A consensus on 
healthy ageing. London: PHE publications.
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Structure of the simulation
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Causal Pathway

Risk Behaviours

Chronic disease and Functional Limitations

Economic Outcomes
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Internal Validation

Handover Plots

- “Sanity check”

- Does simulation continue trend from data?

Chronic Disease - Females



Internal Validation

Receiver Operating Characteristic (ROC) 
Curve

- Binary classification

- True Positive Rate vs False Positive Rate

-     Sensitivity 
(1 - Specificity)

- Higher AUC == Better prediction

- US 10-year mortality: AUC == 0.86

Pandya, Ankur et al. (2017). “Validation of a cardiovascular disease policy microsimulation model using both survival and receiver operating characteristic curves”. In:Medical Decision 
Making 37.7, pp. 802–814
https://journals.sagepub.com/doi/abs/10.1177/0272989X17706081

True positive

False positive



Validation

External

Smoking Prevalence (2018) Chronic Disease Prevalence (2014)

ASH Fact Sheet: Smoking Statistics. April 2020
UEMS Ageing Research Group, 2015. The Age UK almanac of disease profiles in 
later life. [online] Exeter: University of Exeter Medical School.

- Action on Smoking and Health

- Prevalence of smoking within age group

- 2018 (8 years of simulation)

- Age UK almanac of disease profiles in later life

- Prevalence of major diseases

- 2014 (10 years of simulation)



Example intervention: Smoking 
cessation

What if all smokers in a cohort quit at age 50 and did 
not relapse?

- Modified input population
- Altered transition probability



Example intervention: Smoking cessation

SurvivalLung Disease Prevalence



Sub-populations: 
Smokers

Jha, P., Ramasundarahettige, C., Landsman, V., Rostron, B., Thun, M., Anderson, R., McAfee, T. and Peto, R., 2013. 21st-Century Hazards of Smoking and Benefits of Cessation in the United 
States. New England Journal of Medicine, [online] 368(4), pp.341-350. Available at: <https://www.nejm.org/doi/full/10.1056/NEJMsa1211128>.

“Adults who had quit smoking at … 45 to 54 years of age gained about … 
6 years of life, as compared with those who continued to smoke.”



Sub-populations: 
Smokers by Education

Prevalence

Higher or Further 9%

Secondary: 18%

Less than secondary 30%
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