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Key message

• Climatic factors play a significant role in
transmission and spread of diseases, as
they provide conducive environment for
growth of pathogens.

• The temperature and rainfall alterations
caused by predicted El Nino conditions in
the 2023/24 cropping season have
implications on health outcomes, as such
changes could flourish growth of pathogens
that cause diseases, incapacitating
productivity, disrupting households
livelihoods and fuelling poverty.

• Analysis shows that overall, there will be
no drastic changes in Malaria and
diarrhoea cases resulting from the
2023/24 El Nino conditions, possibly due
to robust interventions on Malaria and
diarrhoea control measures i.e., insecticide
treated nets and the rota vaccines in
reducing the incidences of diarrhoea.

• However, efforts are required to sustain
and augment these interventions, whilst
ensuring access to clean and safe water
sources during floods and drought periods.

Context

Predicting the impact El Niño climatic conditions on malaria 
and diarrhea incidences in Malawi

Research has established that climatic
conditions influence transmission of many
infectious diseases such as malaria and
diarrhea in many parts of the world. The
role of climate change and variation in
health outcomes is particularly important
as Malawi continues to experience adverse
climatic changes which enhances the risk
of diseases.

Evidence suggests that the risk of malaria
transmission is shifting in response to
changes in climatic patterns. Likewise,
climate change will also exacerbate
diarrhea outbreaks across the developing
world. As such, efforts to control climate-
sensitive infectious diseases require
integrating climatic information into
disease surveillance.

¹𝑀𝑎𝑙𝑎𝑤𝑖 𝐿𝑖𝑣𝑒𝑟𝑝𝑜𝑜𝑙 𝑊𝑒𝑙𝑐𝑜𝑚𝑒 𝑇𝑟𝑢𝑠𝑡, ² National Planning Commission, ³International Food Policy 
Research Institute (IFPRI), ⁴Department of Climate Change and Meteorological Services, ⁵University of 
Malawi, ⁶MwAPATA Institute, ⁷ Lilongwe University of Agriculture and Natural Resources

El Niño is a climate phenomenon that
occurs in the tropical Pacific Ocean,and can
significantly impact weather patterns and
climate worldwide. These changes can in
turn affect the prevalence and distribution
of climate-sensitive diseases. El Niño is
often associated with increased rainfall in
certain regions.
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On the other hand, El Niño can also bring

about prolonged periods of heat and

drought in certain areas. Higher

temperatures can lead to the proliferation

of disease vectors and the survival of

pathogens. Drought can force people to

rely on limited water sources, increasing

the risk of waterborne diseases due to

poor water quality. In this analysis, the the

possible impacts of El Niño on disease

outcomes in Malawi were analysed, with a

focus on malaria and diarrheal, diseases

well-known to be sensitive to climatic

conditions.

Methodology

Routine monthly malaria data was obtained
from the Health Management Information
System (HMIS) covering January 2012 to
December 2022 from DHIS 2; 132 months of
malaria data. Monthly diarrhea case data
was obtained from the District Health
Information Systems (DHIS) covering
January 2017 to December 2022, amounting
to 72 months of diarrhea data.

To get a better idea of past historical trends
in climate, 20 years of climate for the whole
country (Temperature and Rainfall) were
obtained from weather stations through the
Department of Climate Change and
Meteorological Services (DCCMS). Both
disease and climate data were first checked
and cleaned in readiness for analysis, then
merged to obtain a single dataset.

The increase in rainfall can lead to
flooding with creation of stagnant water
pools, providing ideal breeding conditions
for disease vectors such as mosquitoes
that can result in a higher incidence of
diseases like malaria and dengue fever.

Analysis was performed at national and
district levels, with a focus on the central and
southern regions, whose forecast indicated as
hardest hit areas for 2023/24 El Nino. A
variety of statistical methods, both descriptive
and inferential statistics were employed to
analyse the data. Descriptive statistics were
presented using graphical tools to allow
visualization of patterns of disease outcomes
over time. Time series analysis was used to
explore the history of infections and their
association with climatic variables. Seasonal
patterns were also analysed.

An interrupted time series (ITS) model was
applied on the data to detect the changes in
the disease burden after the previous El Niño.
In this regard, the 2015/16 El Nino event was
used to compare levels of malaria before and
after this interruption. An Autoregressive
Integrated Moving Average (ARIMA) model
was fitted to predict future disease burden
based on past disease burden.

Results 

Malaria incidence

Figure 1 shows the changes in malaria cases
over the period 2012-2022. Overall, a seasonal
pattern is evident. An increase in malaria was
observed in 2015/2016 during the previous El
Niño episode. However, the jump in malaria
levels was not sustained and largely returned
to pre- El Niño levels. The shaded regions
shows the expected trajectory of malaria
during this and next year’s El Niño conditions.



Figure. 1 Time series of malaria cases in Malawi 
from January 2012 to December 2023
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It can be noted in figure 1 that the malaria
burden will not exceed the current levels. The
expected malaria burden will be within the
bounds that have been noticed in recent years.
The shaded area shows the forecast of the
malaria burden.

Diarrheoa Incidence

Results in figure. 2 shows changes in diarrheal
disease and the predicted direction beyond 2023.
In general, it can be observed in the forecast a
similar pattern of diarrhea moving ahead. Since
2017, the prevalence of diarrheal diseases has
been hovering between 1-2% and this pattern
will likely to be sustained in the coming year.

NB: The grey-shaded area shows the 
diarrhea forecast in 2024.

Figure 2: Time series of diarrheal disease
prevalence from Jan 2017 to December
2022.

Conclusion

Overall, the trajectory of malaria and

diarrheal diseases in the year ahead will not

deviate too much from the current levels.

Malaria is already declining in Malawi.

Universal coverage of Insecticide Treated

Mosquito nets (ITN) has influenced

reduction of the prevalence to 10.5 % from

24% as of 2017.
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The resilience to short-term shocks such as El
Niño could be explained by this investment.
Based on the last El Niño episode in 2015/16,
malaria prevalence quickly stabilized in the year
after the El Niño. Therefore, a similar pattern
over the coming year is expected.

As for diarrhea, general improvements in water
and sanitation and the introduction of the Rota
vaccine are responsible for the relatively low
and stable prevalence over the past 6 years, a
pattern likely to prevail in the coming year.

Acknowledgements

The Ministry of Health Scale-up the distribution
of iinsecticide treated mmosquito nets to reduce
malaria infections rapidly.

The roll-out of diarrhoea diseases vaccine in the
season in order to continue the downward spiral
of diarrhoea infections especially now that
Malawi is officially experiencing El Nino climatic
conditions that could precipitate high
transmission and infections of climate sensitive
pathogens.

The Ministry of Health should make efforts to
integrate climate data in District Health
Management Information Systems to enable easy
access of both climatic and diseases data for use
in tracking climatic conditions sensitive diseases
and infections.

In collaboration with the Ministry of Water and
Sanitation, Water Boards and the private sector,
the Ministry of Health should scale up access to
portable water to prevent use of unsafe water
especially in high-density urban residences.

Ministry of Health to collaborate with Ministry of
Education and Ministry of Local Government to
intensify sanitation messages in schools, market
places and communities to prevent spread of
water borne diseases during the season

Research institutions to continue monitoring
the trends of diarrhoea and malaria infections
and disease through-out the 2023/24 cropping
in consideration of the El Nino conditions, so as
to timely sound an appropriate alarm bell in
case of incidence of these diseases abnormally
rising, so as to trigger appropriated and
matched response
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