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Non-vector control-based interventions



Dengue incidence and Aedes population density (house index) in 
Singapore, 1966-2022

Data from Ministry of Health, Singapore



Dengue control in Singapore – the early years

Legislation, 
surveillance re-
organization & 
training

Refining & 
perfecting

Chan KL (1985), Singapore’s Dengue Haemorhagic Fever Control Programme. SEAMIC Publication



“Only a post-mortem assessment… 
1973 outbreak was it possible for a 
new control strategy to be 
developed.”

1966-1972: “… a loosely knitted 
integrated system”

Chan KL (1985), Singapore’s Dengue Haemorhagic 
Fever Control Programme. SEAMIC Publication



What else led to the dramatic decline in house index?



The history of Singapore

Straits Settlements Crown Colony, 1867-1941

Independence from British rule – 1959
Independence from Malaysia -1965



Independent Republic (1965)

• Main island – then 580 km2 (220 sq 
miles)

• No natural resource
• Grow the economy through human 

capital
“… find a secure and enduring basis for 
ourselves and our posterity…”

PM Lee Kuan Yew, 11th December 1965.



$500



Urban planning – maximizing limited resource



1971 Concept 
Plan for modern 
Singapore
(developed with help 
from UNDP)

Ministry of National Development
https://www.mnd.gov.sg/docs/defau
lt-source/mnd-documents/5_from-
mudflats-to-metropolis_early-years-
of-self-governance-and-
independence.pdf



Housing a population in a small island

• 1959: ~550,000 out of 1.6 million (>33%) lived in slum housing
• Source (bibioasia.nlb.gov.sg)

• 1960: Housing Development Board (HDB) formed
• Affordable homes for high ownership rate

1980 1990 2000 2010 2020

Data from Singapore Statistics



Population housing in Singapore, 1980-2022

Data from Singapore Statistics

(Shophouses
Zinc-roofed houses)



1960s 1970s

Chan YC et al, Bull Wld Hlth Org 1971



Housing and Aedes 
population density 
(1966-1975)

• Data from Chan KL 
(1985), Singapore’s 
Dengue Haemorhagic 
Fever Control Programme. 
SEAMIC Publication



Chan KL et al, Bull Wld Hlth Org 1971

Aedes breeding habitats in 
Singapore households, 1966-
1968



The finished product The reality

New housing reduced but not eliminated Aedes mosquitoes



Growing economy and birth rates



Inverse correlation between economy and birth rates

Data from Singapore Statistics

Singapore



Population demographic 
transition drives rise in age 
of dengue cases

Huang et al, Proc Natl Acad Sci USA 2022



Dengue in older adults

Low and Ooi, Ann Acad Med Singapore 2013



Age-related changes in microvascular 
permeability

Gamble et al. Clin Science (London) 2000;98:211-16



Proportion of children to adult dengue cases affect dengue 
burden

Ooi et al, Int J Infect Dis 2003

Calculated from:
Annual DHF and DF 
cases in Singapore, 
1977-2000



Summary – beyond vector control…

• Dengue prevention indirectly benefited from:
• Rehousing of population

• Motivated by economic reasons
• Not dengue control
• But likely & significantly reduced dengue

• Economic growth and low birth rate
• Altered dengue case demographics
• Lowered risk of plasma leakage
• Lower burden of dengue hemorrhagic fever

• But higher rates of long dengue?

Message: Growing the economy vs controlling dengue?
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