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Objective: To keep dengue incidence low

Keep mosquito population low Break transmission chain
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Dengue control system in Singapore



Key surveillance components

Cases Serotype

Vector Weather

Peak season



Predominant Serotype switch associated with Dengue Outbreaks
New dominance of DENV3 in 2022-2023 – outbreak alert in 2022



Real-time dengue forecast model: an early warning system 

Shi et al., 2016. Environ Health Perspect



Real-time dengue forecast model: an early warning system 

Peak season



Spatial Risk Stratification: resource allocation and planning of 
vector control interventions 

Close to 90% of the dengue clusters occur in high risk areas.

Ong et al., 2018. PLOS Neglected Tropical Diseases



Publishing Surveillance Data To Raise Awareness



What if clinical surveillance is not picking up transmission?



An islandwide adult-based Aedes surveillance system

Trap density (1 Gravitap to 20 homes)

Large cluster vs Non-cluster

Ong J, Aik J, Ng LC (2021) PLoS Negl Trop Dis 15(6): e0009475

Gravitrap Ae. aegypti Index (GAI) = no. of female Aedes aegypti trapped / no. of traps
- Know where the mosquitoes are

- Indication of risk of transmission



Sites Jun 2018 Jun 2019 Jun 2020 Jun 2021 Jun 2022 Jul 2023

Yishun

Tampines

Risk of large dengue cluster formation

Risk Low Moderate High

GAI1 <0.05 0.05-0.1 >0.1

Increase in risk 1X 4X 10X

Legend:

443 blocks 
(40,399 homes)

60 blocks 
(5,560 homes)

260 blocks 
(26,298 homes)

731 blocks 
(68,012 homes)

1 Gravitrap Ae. aegypti index (GAI, average number of female Aedes aegypti caught per functional Gravitrap)

84 blocks 
(7,952 homes)

293 blocks 
(29,656 homes)

674 blocks 
(67,908 homes)

417 blocks 
(40,314 homes)

674 blocks 
(67,908 homes)

731 blocks 
(68,012 homes)

Release area 
(weekly releases 
since Jul 2018 in 
Yishun and Sep 
2018 in 
Tampines) 

Adult-based Aedes surveillance system is also used to monitor 
efficacy of the release of male Wolbachia-carrying Aedes aegypti



Gravitraps for management of Dengue Clusters in Singapore

Infective status of trapped Aedes mosquitoes could 

assist in situational risk assessment and operational 

decision making in controlling outbreaks. 

Lee et al., Am. J. Trop. Med. Hyg., 2013

Gravitrap deployed

DENV-infected 

mosquito detected



Rapid, inexpensive, cost-efficient, sensitive and specific, and capable of detecting 

the pathogen under field-relevant conditions.

At the local level, NS1 testing is useful situation 

awareness, to determine effectiveness of control 

measures. 

In places where clinical surveillance is not 

picking up transmission, it could help to detect 

local outbreaks early.



Group No. of blocks Percentage of 

change in dengue 

case ratio (%)

Intervention 35 −39.9

Control 38 −18.7

Negative 

control
35 15.9

NS1 testing triggered interventions that were then associated with reduced dengue

A peak in dengue cases in July occurred at lag of two 

weeks after the peak in the number of NS1 antigen 

positive pools in June.
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Selvarajoo et al 2022. Scientific Reports



Virus

Case

Vector 
suppression: 

source reduction, 
Wolbachia

Understanding the 
virus: epidemic 

potential

Understanding 
immunity and 
epidemiology

Surveillance is 
essential

People

Mosquito

Cluster

Accurate Diagnostics, 
Case Surveillance

Prompt intervention
- Data visualization to pin point 
transmission areas

Early warning for intervention 
and preparedness
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Dengue intervention pipeline


