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KINDERSTERFTE DOOR DE JAREN HEEN 
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DUIZENDEN STERFGEVALLEN VOORKOMEN   
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Van Wijhe et al, Lancet Infectious Diseases 2016  
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Van Wijhe et al, Epidemiology & Infection 2018  
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WAT BETREFT DE KOSTEN 
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€5,5 
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Totaal 

€93 m 

KOSTEN IN 2014 
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Bron: Ethgen et al, Human Vaccines & Immunotherapeutics, 2018 



TOT SLOT 

- Veel sterfte voorkomen 

- Veel ziekte voorkomen 

- Relatief goedkoop 

 

Maar... 

- Steeds duurder voor mogelijk minder winst 

- Het blijft belangrijk om huidige en toekomstige               
programma’s kritisch te evalueren 

 

 

Per voorkomen 

sterfgeval 

€89.000 
Voor DKTP, BMR 
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Often these data are in 

paper reports, or scanned 

books online (pdf). 

Find old data in libraries 

and repositories Using excel and other 

programs we digitize any 

data that may be relevant 

for the topic.     

Digitize relevant data 

Data is cleaned of errors 

and readied for formal 

analysis. This included 

database construction.     

Curation and management 

Using mathematical and 

statistical tools from 

epidemiology and 

demographics.     

Data analysis 



We only have yearly deaths and need to 

obtain deaths by birth cohort. 

 

We used Lexis triangles to assign a birth 

cohort to each death at random, taking 

into account relative birth cohort size. 

 

We did this for each death between 0 

and 20 years of age from 1903-2012; 

assigning them to birth cohorts 1903-

1992. 

 

BIRTH COHORT RECONSTRUCTION 



Mortality rate at age 𝑎 for causes 𝑖 = 1,…, 𝑘  
 

Probability at birth of surviving past age 𝑥 
 

Life expectancy at birth 

 

Probability at birth of dying from cause 𝑖 
before age 𝑥, i.e. the cause 𝑖 cumulative 

incidence (CI) 

 

It follows that 

 

 

Expected yll before age 𝑎 due to cause 𝑖 
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ANALYSIS: CAUSE-SPECIFIC MORTALITY BURDEN 
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All-cause mortality burden Relative contribution of diphtheria 

WHAT DOES THIS LOOK LIKE (2)? 

Source: van Wijhe et al, Lancet Infect Dis, 2016 



What if a vaccination 

programme was not 

implemented? 

Averted = Expected − Observed  
                     Averted = piy0e

−rt − Observed 
 

Averted deaths: 3000 (95% CI: 2000-4000) 

  

 

 

 

THE COUNTERFACTUAL  



GOVERNMENT EXPENDITURE  

Reported expenditure 

on vaccinations 

Slow increase followed by a 

remarkable rise in costs with the 

inclusion of more expensive vaccines 

(PVC-7) 

Source: van Wijhe et al, to be submitted 



Source: van Wijhe et al, to be submitted 



RELATIVE EXPENDITURE  

Vaccine expenditure to 

healthcare expenditure 

Vaccines only account for 0.15%  

of healthcare expenditure in 2014 

Source: van Wijhe et al, to be submitted 



COST-EFFECTIVENESS?  

We know the costs, we 

know the averted mortality 

burden 
€ 5000 / YLL20 

€ 89000 / death averted 



WE PICK ANOTHER DISEASE: MUMPS 

Reported cases of 

mumps 

Again a decline before vaccination. 

Regular outbreaks. 

After vaccination nearly no cases….  

Resurgence in 2008.  

Source: van Wijhe et al, E&I, 2018 



Latent process Poisson regression model  

 

  

REGRESSION ANALYSIS 

log 𝜇𝑡 = log 𝑝𝑡 + 𝛽0 + 𝛽1𝑡 + 𝛼𝑗 sin
2π𝑡

12𝜏𝑗
+ 𝛾𝑗cos

2π𝑡

12𝜏𝑗

𝑘

𝑗=1

+ 𝑥𝑡 

𝑌𝑡~Poisson 𝜇𝑡  

𝑝𝑡 is the general population of 0 to 20 year-olds at time 𝑡  

𝛽0 is an intercept term 

𝛽1 is the coefficient of the secular trend 

Seasonal and multi-year cycles  

𝑥𝑡 is the latent autocorrelation process 

(log incidence rate of infection, unobservable) 



Counterfactual constructed by drawing 

from posterior distributions. 

Regression model fit and counterfactual 

Source: van Wijhe et al, E&I 2016 


