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Smallpox vaccination one of the main reasons for population 
growth in Europe in early 19th century

Mercer A.J. 
Population 
studies, 19855

Overall mortality

Smallpox mortality



Smallpox vaccination campaigns eradicated smallpox
And smallpox vaccine was stopped in 1980
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Bissau CityGuinea-Bissau

•

•

Bandim Health Project
A platform for testing real-life effects

of health interventions

Rural  study area

Urban study area  > 100,000 persons
Rural study area > 100,000 persons in 180 villages

Urban study area
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Studies of smallpox vaccine in Africa
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Improved survival among smallpox vaccinated in Guinea-Bissau

Smallpox
vaccine scar

No scar
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Age 
group

Year MRR
all

MRR
females

MRR 
males

Boosting

Urban area
(Vaccine 
2006)

25 yrs+ 
(N=1893)

1998-
2002

0.60 (0.41–0.87) 0.51 (0.30–0.84) 0.72 (0.42–1.24) Each additional 
vaccinia scar:
0.73 (0.56–0.95) 

Rural area
(PLoS ONE 
2006)

30 yrs+ 
(N=367)

2003-
2006

0.22 (0.08–0.61) 0.19 (0.06–0.57) 0.40 (0.04–3.74) Two or more scars: 
0.14 (0.03–0.56)



Less infectious disease hospitalisations 
among smallpox vaccinated in Denmark

1440 hospitalisations/87228 pyrs
IRR=0.84 (0.72-0.98)

Int J Epidemiol 2011
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Malignant melanoma
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Malignant melanoma

Survival once ill:
Vaccinia and BCG: 0.41 (0.25-0.69)
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Conclusions

Deduction: ”Smallpox vaccine associated with reduced risk of infectious diseases
(incl. HIV1) and improved survival”

Causal relationsship?
• Association seen both in Guinea-Bissau (urban/rural) and in Denmark (”Nat. exp.”)
• After adjustment for various socieeconomic factors
• Sex-differences in associations in Guinea-Bissau and for HIV-1 in Guinea-Bissau and 

Denmark 
• No associations with accidents hospitalisations and deaths in Denmark
• Stronger associations with increasing number of vaccines
• Biological mechanisms
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Biological mechanisms
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Biological mechanisms



Bandim Health Project and 
Research Center for Vitamins and 
Vaccines (CVIVA)



Thank you for your attention 
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