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OVERVIEW
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What’s 
at stake?

Study 
Findings

Looking 
ahead



Environmental Burden of Disease Globally



HUNGER (2014)
• 233 million undernourished 

from insufficient calories or 
protein

• 1-2 billion undernourished 
from inadequate 
micronutrients

Climate is only one of many challenges



2,500 
children 
die each 

year

75% lack 
toilets/50% 
lack access 

to safe 
water

1-3% of 
GDP loss 
each year

Implications of Diarrheal Disease in Mozambique
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The disease burden varies by region
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The risk of diarrheal disease is projected to increase 
with climate change globally

Kolstad and Johansson, 2011

https://www.ncbi.nlm.nih.gov/books/NBK202291/figure/fig_3_3/?report=objectonly


15,000 die 
each year

Over 43% of 
population at 

risk

Case 
Management

Vector 
control

Increased 
burdens in 

spite of 
significant 

investments 
made (PMI)

Implications of Malaria in Mozambique



The number of reported cases in 
Mozambique is on the rise



Climate influences mosquito behavior



Caminade et al. 2014

More people are going to be at risk of malaria 
due to climate change in the future



We can reduce the risks significantly

Niang et al. 2014



ATLAS STUDY QUESTIONS

– What evidence exists that climate (of relevance to health 
outcomes) is changing? 

– What role does climate play as a driver of health outcomes? 

– How will climate impact the burden of disease in the future?

Climate

Diarrheal 
Disease

Malaria GIS

FutureCurrent





Climate messages around Temperature

Mean temperature differences between 
2000-2014 relative to 1981-2014

Historical:
Temperatures have 
increased across the 
country (+1.5°–2°C )

Future:
They will continue to 
increase (by 1ºC in the 
next 20 years )



Historical:
Highly variable, difficult to 
establish trends

Future: Increased 
variability, extreme 
rainfall events likely to 
become more frequent.

Climate messages around Rainfall



Findings: DIARRHEAL DISEASE
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HigherTemperatures increase 

risk

North Center Coast

3.27% 
per week

2.37%
per 

week

1.84%
per week

Days with rain will increase risk
0.91%

per week

0.42%
per 

week

0.29% 
per week

• Hotter temperatures increase diarrheal disease
• An increase of 1ºC in one day of week increases incidence by 1-6% the 

same week, with the coastal region showing the largest increase in cases.

• Normal rainfall increases diarrheal disease
• For each 1-day increase in days with at least 1mm rainfall, a 1% increase in 

diarrheal disease incidence is expected the same week.



Findings: Malaria

• Heavy rains decreased malaria. 
• An increase of one day a week with at least 50mm precipitation led 

to an 11% decrease in malaria incidence. But…

• Normal rainfall increased malaria: 
• For each 1-day increase in days with at least 1mm or 50mm rainfall, 

a 2% increase in malaria incidence is observed.



Malaria Findings: 
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25ºC 35ºCOPTIMAL

Decreased 7% Decreased 6%

For each 1ºC increase in the minimum temperature, a 2% 
increase in malaria incidence is expected



Current and Future Malaria Risk in Mozambique

Future RiskCurrent Risk



What can be done to address these risks? 

Leadership and 
Governance



What can be done to address these risks? 

Information 
Systems



What can be done to address these risks? 

INCIDENCE

WEATHER

INCIDENCE

Risk Management







RESEARCH UNDERWAY

Ryan, S.J. et al. 2015

– Where will hotspots of population and risk emerge?  How many 
people will be exposed? 

– Where are resources already stretched to deal with current risks 
and how might these change as risk profiles change?

– ….supporting programming decisions
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