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What’s the problem?

• Vector-borne diseases are a major 
environmental threat to countries in the 
tropics & their economies

• Building out vectors and designing healthier 
homes in general will lead to more resilient 
dwellings, villages, towns and cities



The basic split

Rural/Peri-urban
= malaria

Urban/Peri-urban
= dengue & worse
But note emerging threat 
of malaria transmitted by 
An. stephensi



Historical evidence that housing 
improvements work

7/181 malaria cases in people in 
intervention houses 
200/217 malaria cases in people living in 
control houses

Angelo Celli A La nuova profilassi della 
malaria nel Lazio. Supplemento al Policlinico 
1900a;6:1601–1606



Systematic review on malaria and housing

• 15,526 studies reviewed
• 53 studies included
• 47% lower risk of infection with good 

housing
• 45-65% lower risk of clinical malaria with 

good housing

Tusting et al. 2015 Malaria J 14: e209



Malaria risk in 29 surveys in sub-Saharan Africa 

      

Microscopy
Kenya 2015†
Gambia 2013
Madagascar 2011
Angola 2011†
Malawi 2012
Madagascar 2013
Uganda 2009†
Senegal 2012-13
Malawi 2014
Rwanda 2010†
Burundi 2012
Togo 2013-14†
Côte d'Ivoire 2011-12
DRC 2013-14†
Liberia 2009†
Senegal 2013-14
Burkina Faso 2014
Nigeria 2010
Ghana 2014
Liberia 2011
Burkina Faso 2010
Mali 2012-13
Mozambique 2011
Guinea 2012
Uganda 2014-15
Benin 2011-12
Senegal 2010-11
Senegal 2008-09†
Subtotal  (I-squared = 52.9%, p = 0.001)

 
 

 
 
 

  
 
 
 

 
 

 
 

 
 

 
  
 

 
 
 
 

 
 

 
 
  
 
 
       

ID
Study

0.48 (0.34, 0.69)
0.54 (0.14, 2.13)
0.60 (0.39, 0.91)
0.61 (0.40, 0.94)
0.63 (0.49, 0.81)
0.66 (0.49, 0.90)
0.67 (0.56, 0.80)
0.67 (0.48, 0.93)
0.68 (0.51, 0.90)
0.69 (0.38, 1.24)
0.74 (0.58, 0.96)
0.75 (0.63, 0.88)
0.84 (0.68, 1.03)
0.86 (0.75, 0.98)
0.86 (0.74, 1.01)
0.86 (0.49, 1.52)
0.89 (0.77, 1.02)
0.89 (0.75, 1.07)
0.89 (0.73, 1.10)
0.90 (0.75, 1.08)
0.93 (0.80, 1.07)
0.94 (0.81, 1.10)
0.96 (0.80, 1.15)
0.97 (0.78, 1.20)
0.99 (0.80, 1.23)
1.06 (0.88, 1.29)
1.08 (0.74, 1.59)
1.17 (0.83, 1.65)
0.83 (0.78, 0.89)

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

OR (95% CI)

0.48 (0.34, 0.69)
0.54 (0.14, 2.13)
0.60 (0.39, 0.91)
0.61 (0.40, 0.94)
0.63 (0.49, 0.81)
0.66 (0.49, 0.90)
0.67 (0.56, 0.80)
0.67 (0.48, 0.93)
0.68 (0.51, 0.90)
0.69 (0.38, 1.24)
0.74 (0.58, 0.96)
0.75 (0.63, 0.88)
0.84 (0.68, 1.03)
0.86 (0.75, 0.98)
0.86 (0.74, 1.01)
0.86 (0.49, 1.52)
0.89 (0.77, 1.02)
0.89 (0.75, 1.07)
0.89 (0.73, 1.10)
0.90 (0.75, 1.08)
0.93 (0.80, 1.07)
0.94 (0.81, 1.10)
0.96 (0.80, 1.15)
0.97 (0.78, 1.20)
0.99 (0.80, 1.23)
1.06 (0.88, 1.29)
1.08 (0.74, 1.59)
1.17 (0.83, 1.65)
0.83 (0.78, 0.89)
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Microscopy
Burundi 2012
Malawi 2012
DRC 2013-14†
Senegal 2012-13
Madagascar 2011
Uganda 2009†
Senegal 2013-14
Côte d'Ivoire 2011-12
Benin 2011-12
Uganda 2014-15
Liberia 2011
Senegal 2008-09†
Liberia 2009†
Mozambique 2011
Burkina Faso 2014
Togo 2013-14†
Ghana 2014
Mali 2012-13
Madagascar 2013
Angola 2011†
Burkina Faso 2010
Malawi 2014
Rwanda 2010†
Nigeria 2010
Guinea 2012
Kenya 2015†
Senegal 2010-11
Gambia 2013
Subtotal  (I-squared = 15.0%, p = 0.241)
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Study

0.43 (0.19, 1.00)
0.55 (0.35, 0.87)
0.57 (0.39, 0.83)
0.64 (0.39, 1.06)
0.65 (0.18, 2.35)
0.66 (0.50, 0.87)
0.75 (0.38, 1.49)
0.79 (0.62, 1.01)
0.82 (0.65, 1.04)
0.82 (0.59, 1.14)
0.83 (0.60, 1.13)
0.85 (0.43, 1.70)
0.85 (0.67, 1.07)
0.87 (0.59, 1.29)
0.88 (0.71, 1.09)
0.88 (0.70, 1.11)
0.89 (0.68, 1.15)
0.89 (0.66, 1.19)
0.89 (0.27, 2.96)
0.92 (0.40, 2.15)
0.96 (0.78, 1.18)
0.98 (0.64, 1.52)
1.02 (0.27, 3.80)
1.07 (0.85, 1.35)
1.12 (0.85, 1.47)
1.19 (0.68, 2.07)
1.50 (0.86, 2.62)
1.72 (0.41, 7.16)
0.86 (0.80, 0.93)
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0.43 (0.19, 1.00)
0.55 (0.35, 0.87)
0.57 (0.39, 0.83)
0.64 (0.39, 1.06)
0.65 (0.18, 2.35)
0.66 (0.50, 0.87)
0.75 (0.38, 1.49)
0.79 (0.62, 1.01)
0.82 (0.65, 1.04)
0.82 (0.59, 1.14)
0.83 (0.60, 1.13)
0.85 (0.43, 1.70)
0.85 (0.67, 1.07)
0.87 (0.59, 1.29)
0.88 (0.71, 1.09)
0.88 (0.70, 1.11)
0.89 (0.68, 1.15)
0.89 (0.66, 1.19)
0.89 (0.27, 2.96)
0.92 (0.40, 2.15)
0.96 (0.78, 1.18)
0.98 (0.64, 1.52)
1.02 (0.27, 3.80)
1.07 (0.85, 1.35)
1.12 (0.85, 1.47)
1.19 (0.68, 2.07)
1.50 (0.86, 2.62)
1.72 (0.41, 7.16)
0.86 (0.80, 0.93)
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Good housing Bednets
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1.5 .75 1 1.25 1.5

14% reduction 17% reduction

Tusting et al. 2017, PLoS Medicine, 14, e1002234.



Screened houses ≈80% less infested with Aedes females 

oi.org/10.1371/journal.pntd.0009005i.org/10.137
1/journal.pntd.0009005

Also effective against Aedes mosquitoes…

Aedes aegypti proof-houses Aedes aegypti numbers

Control

Manrique-Saide P, et al. (2021) Insecticide-treated house screening protects against Zika-infected Aedes aegypti in 
Merida, Mexico. PLOS Neglected Tropical Diseases 15(1): e0009005. https://doi.org/10.1371/journal.pntd.0009005

Screened

https://doi.org/10.1371/journal.pntd.0009005


Scale-up

“I'm not the one you want, babe
I'm not the one you need”

“It Ain’t Me Babe” from Another Side of 
Bob Dylan, 1964



Opportunities

• People are doing it for themselves, harness this 
growth

• Improved housing has co-benefits in addition to 
protecting against VBDs

• COVID-19 coupled with the CLIMATE CRISIS
is concentrating minds – build back better



Prevalence of improved housing doubled in                
sub-Saharan Africa from 2000 to 2015 

Tusting et al Nature, 2019

2000 2015

Predicted prevalence of housing with finished building materials, 
improved water & sanitation and sufficient living area 



Improved housing is associated with better child health 
in sub-Saharan Africa

Data are from 824,694 children aged 0-5 years surveyed in 54 DHS surveys, 21 MIS 
surveys and 2 AIDS Indicator Surveys dating from 2001 to 2017 in 33 countries. 

Tusting et al. PLoS Med. 2020



Green Buildings
A FINANCE AND POLICY BLUEPRINT FOR EMERGING MARKETS



Centre for Affordable Housing Finance in Africa 
(2020). 2020 Yearbook: Housing Finance in 
Africa. Johannesburg, South Africa.
http://housingfinanceafrica.org/

Find out more information on the housing
finance sector of The Gambia, including key
stakeholders, important policies and housing
affordability:
•Macroeconomic Overview
•Access to Finance
•Affordability
•Housing Supply
•Property Markets
•Policy and Regulation
•Opportunities
•Availability of data on housing finance
•COVID-19 response
•Websites

https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/
https://housingfinanceafrica.org/countries/gambia/




Challenges/Next steps

• Demonstration houses: Star Homes 
project

• Funding – accessing the money that is 
going into housing, especially green 
building

• Microfinance and remittances
• Informal settlements
• Support for city leaders and mayor: 

devolved power and fiscal backing

Star Homes: low carbon, 
healthy and sustainable
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