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1. Preamble  
This report is produced under the auspices of a Sida funded Advanced International Training 
Programme (ITP) on Climate Change –Mitigation and Adaptation conducted in Norrkoping, 
Sweden in November 2008 at the Swedish Meteorological and Hydrological Institute (SMHI). 
 
 Termed as an individual project; it involved assessment of the impact of climate change on 
human health in Uganda with specific reference to malaria and cholera outbreaks and how to 
improve planning for effective preparedness and response in the Health Sector. Malaria is a 
major cause of morbidity and mortality in Uganda and together with cholera; these diseases are 
very sensitive to changes in climate. 
 
In addition a brief survey in 12 districts was conducted to establish awareness and the existence 
of strategy and policy on climate change. Finally this report examined the NAPA process and 
progress on its implementation.  
 
 It is hoped that the results that will be presented to a regional seminar in Namibia and thereafter 
shared with stakeholders will help to raise awareness of the challenge of climate change and 
propose some steps on how to streamline climate change in the health sector. 
. 
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2. Executive Summary  
 

1. This report involved an assessment of the impact of climate change on human health in 
Uganda with specific reference to malaria and cholera outbreaks and how to improve 
planning for effective preparedness and response in the Health Sector. 

2. Climate change is a change of climate which is attributed directly or indirectly to human 
activity that alters the composition of the global atmosphere and which is in addition to 
natural climate variability observed over comparable time periods. Health which is 
directly and indirectly impacted upon by climate change is defined as a state of complete 
physical, mental and social well-being and not merely the absence of disease or 
infirmity. 

3. Uganda as part of the global atmospheric circulation is already experiencing climate 
change, for example scientific findings from studies in 2003 and 2006 show that the 
glaciers at the tops of the Rwenzori Mountains are rapidly receding. The glaciers 
declined by 50 per cent between 1987 and 2003, the mean annual temperature has 
increased by 1.3°C since 1960, an average rate of 0.28°C per decade. On precipitation 
observations of rainfall over Uganda show statistically significant decreasing trends in 
annual and March-April-May rainfall.  

4. Because of climate change Uganda is already experiencing impacts especially in the 
health sector. These include outbreak of diseases such as malaria, dengue fever, water 
borne diseases like cholera and dysentery which are associated with floods and 
respiratory diseases associated with droughts, food insecurity arising from occurrences of 
droughts and floods, heavy rainfalls which tend to accelerate land degradation and 
damage to communication and health infrastructure. Injuries and deaths have been 
attributed to climate change 

5. Climate change impacts have a significant economic cost and affect economic 
development. For example malaria eepidemics of varying severity and extent have 
occurred in the highland areas of Uganda in 1992, 1994, 1997/98 and 2000/2001. In 
1997/98 a cholera epidemic caused over 50,000 cases and 200 deaths were recorded. 
Apart from loss of life, the country used approximately USD 4,300,000 to control the 
epidemic. 

6. Though preparedness and response mechanisms like IDSR, RRTs are well established it 
has been found out that in cases of epidemics many constraints like inadequate resources 
(funds, medical emergency supplies, health workers) which result into late detection and 
poor management of epidemics. 

7. Awareness of climate change and existence of strategy at the national and district levels 
is still limited. 

8. NAPAs provide a quick channel of communicating urgent and immediate adaptation 
needs including those in the health sector. NAPA is still hampered by inadequate 
understanding of climate change and its impacts which creates a barrier to resource 
allocation, inadequate technical capacity and financial resources plus weak institutional 
and coordinating mechanisms.  

9. Finally Since climate will continue to change in the foreseeable future the most 
reasonable option is to integrate climate change in the health policy and ensure that all 
programmes take into account climate change concerns in all their plans. Only then shall 
the sector be able to adapt and minimise the impacts. As the climate change phenomenon 
is cross-cutting the health sector must collaborate with other sectors in order to have an 
effective adaptation mechanism. 
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3. Introduction  

In order to understand the term ‘climate change’ it is very important to get the difference 
between ‘weather’ and ‘climate’. Weather is a description of temperature, air pressure, cloud 
cover and other properties of the atmosphere at a given point in time. Weather conditions can 
vary by the hour or even by the minute. Climate on the other hand, can be seen as a summary of 
what weather is usually like in a particular area for longer periods (SEPA, 2003) Climate change 
is a statistically significant variation in either the mean state of the climate or in its variability, 
persisting for an extended period typically decades or longer. Climate change may be due to 
natural internal processes or external radiactive forcing, or to persistent anthropogenic changes 
in the composition of the atmosphere or in land use. Although often used to mean climate 
change, global warming is only one aspect of this – the increase in mean global temperature. 
(Kirstin and Downing, 2007) The UNFCC, in its Article 1, defines climate change as “a change 
of climate which is attributed directly or indirectly to human activity that alters the composition 
of the global atmosphere and which is in addition to natural climate variability observed over 
comparable time periods (UNFCC, 1992). For example in recent years global temperatures have 
spiked dramatically, reaching a new high in 1998 when an intense El Nino (ENSO) early that 
year clearly played a role in the astounding warmth, but things haven’t exactly chilled down 
since then. The first six years of the 21st Century, along with 1998, were the hottest on record- 
and quite possibly warmer than any others in the past millennium (Henson R, 2007).  Health 
which is directly and indirectly impacted upon by climate change is defined as a state of 
complete physical, mental and social well-being and not merely the absence of disease or 
infirmity. (WHO,1948). See Figure 1 and Figure 4. 

Figure 1: Deaths from climate change 

Source WHO 2002 
 
 
The health sector in Uganda like in other countries is among the sectors that are severely 
affected by climate change and weather variability. Figure 1 shows that Uganda lies within the 
countries that experience highest number of deaths from climate change. Confalonieri et al 
(2007) in the IPCC report indicate that human beings are exposed to climate change through 
changing weather patterns (temperature, precipitation, sea-level rise and more frequent extreme 
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events) and indirectly through changes in water, air and food quality and changes in ecosystems, 
agriculture, industry and settlements and the economy. At this early stage the effects are 
considered small but are projected to progressively increase in all countries and regions. The 
WHO (2008) basing on the IPCC findings has acknowledged that the effects of temperature 
increases on some aspects of human healthcare are already being observed; and that the net 
global effect of projected climate change on human health is expected to be negative, especially 
in developing countries, small island developing states and vulnerable local communities which 
have the least capacity to prepare for and adapt to such changes2. 
 
Although it is difficult to quantify the exact burden of malaria (Box 2) in Africa, it is still 
responsible for up to 50% OPD cases and 20% admissions. It has been estimated that malaria 
could be responsible for an average annual reduction of 1.3% in economic growth in Africa with 
many families spending a significant portion of their income on malaria treatment. For example 
estimates indicate that the direct cost of a single episode of malaria to a household was US$ 6.87 
in Ghana, US$4.8 in Uganda and US$ 4.5 in Mali. (WHO, 2006) Similarly, cholera and other 
communicable diseases remain major causes of mortality and morbidity in developing countries, 
Africa and Uganda in particular. While the bacteriology and epidemiology of cholera was 
described over a century ago, in many countries it remains a major cause of ill-health and 
deaths. (MOH, 2007).  
 
 
Box 1 Uganda, some Facts3 

 
Geographical Indicators 
Latitude:   4° 12’N and 1° 29’S 
Longitude:   29° 34’E and 35°W 
Altitude:   Minimum ASL 620M 
   Maximum ASL 5110M 
Total Surface Area:  241,551 Square Kilometers 
Land Area:   199,807 Square Kilometers 
Area under water and swamps:  41,743 Square Kilometers 
Temperature:   15 - 30°C 
Rainfall:   600 – 2000mm per year 
 
Demographic and socioeconomic indicators 
Total Population (2007 mid year):  28.2 Million 
Percentage Urban (2007 mid year):  13.3% 
Sex Ratio (2002 Census):   95 males per 100 females 
 
Health Indicators 
Infant mortality rate (2006 UDHS):  75 per 1000 live births  
Life expectancy at birth (2002 Census):  50.4 years 
Life expectancy at birth Male:   48.8 years  
Life expectancy at birth Female:   52.0 years 
Household pit latrine coverage (AHSPR 2007/08): 63% 
Access to Safe water coverage (WSSPR 2008):  63% 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

                                                 
2 World Health Organisation (2008) Climate Change and Human Health, Resolution EB122.R4 of 61 World Health 
Assembly, Geneva. 
3 Unless indicated the information is from the Uganda National Statistical Abstract of 2007 by UBOS. 
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Figure 2: Uganda districts, urban areas and some physical features 

 
 

 
Source: UBOS 2006 

3.1 Uganda’s Climate 
Temperature 
Uganda experiences an equatorial climate with moderate temperatures and humid conditions 
throughout the year. The mean daily temperature is 28ºC. Extreme temperatures as low as 4ºC 
are experienced in Kabale South Western Uganda highlands while temperatures below 0ºC are 
experienced on the mountain ranges of Rwenzori and Elgon. Mt. Rwenzori has a permanent ice 
cap which is vulnerable to global warming. The glaciers on Mt. Rwenzori will probably 
disappear in the next 20years as a result of climate changes (UNEP, 2008) 
Rainfall 
The country’s location across the Equator gives it two rainy seasons in the year coinciding with 
the ITCZ. The exact position of the ITCZ changes over the course of the year, migrating 
southwards through Uganda in October to December, and returning northwards in March, April 
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and May. This causes the Uganda to experience two distinct wet periods – the ‘short’ rains in 
October to December and the ‘long’ rains in March to May. The amount of rainfall received in 
these seasons is generally 50-200mm per month but varies greatly, exceeding 300mm per month 
in some localities. The rainfall level ranges from 400 to 2200mm per year (NAPA, 2007, 
McSweeny et al 2008) 

 
Figure 3: Uganda Mean Annual Rainfall 

Source NAPA 2007 
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3.2 The problem of climate change in Uganda 
Indeed climate change due to global warming is one of the most serious environmental problems 
facing the international community today. Adverse effects of climate change are threatening to 
undo decades of development efforts and frustrate poverty eradication programmes in 
developing countries, particularly in the least developed countries such as Uganda (NAPA, 
2007). 
 
In Uganda climate change is no longer a far fetched concept but a reality on the ground. It has 
been reported by the NAPA that climate change will increase the frequency and intensity of 
extreme weather events such as drought, floods, landslides and heat waves. For example the 
frequency of droughts has increased; with seven droughts experienced between 1991 and 2000. 
Similarly there has been an increase in the intensities and frequency of heavy rains, floods, 
landslides in the highland areas as well as outbreaks of associated water borne diseases.  
 
One other exhibit of possible clear climate change in Uganda is the receding ice caps on 
Mountain Rwenzori. A comparison of satellite images from 1987 and 2005 shows a decrease in 
the extent of glaciers on Speke, Stanley, and Baker peaks in the Rwenzori Mountains, which lie 
on the equator between Uganda and Democratic Republic of the Congo, and are a major source 
of water for the lower plains in the district of  Kasese. Seasonal changes in snow and ice cover 
prevent simple visual analysis from conclusively measuring the decline of these glaciers. 
However, scientific findings from studies in 2003 and 2006 show that the glaciers at the tops of 
the Rwenzori Mountains are rapidly receding. The glaciers declined by 50 per cent between 
1987 and 2003. This glacial recession is generally attributed to increased air temperature and 
decreased snow accumulation during the 20th century. It has recently been suggested that 
decreasing cloud cover during that same time period has contributed to a higher rate of 
sublimation (vaporisation of ice without melting) of these glaciers as well. A century ago the 
glaciers of the Rwenzori Mountains covered nearly 6.5 square kilometers. If the glaciers 
continue to recede, as they have since 1906, researchers estimate they will be gone in the next 20 
years. (UNEP,2008) 
 
More specific climate change indicators show that mean annual temperature has increased by 
1.3°C since 1960, an average rate of 0.28°C per decade. This increase in temperature has been 
most rapid in January-February at a rate of 0.37°C per decade. On precipitation observations of 
rainfall over Uganda show statistically significant decreasing trends in annual and March-April-
May rainfall. Annual rainfall has decreased at an average rate of 3.4mm per month (3.5%) per 
decade, but this trend is strongly influenced by particularly high rainfall totals in 1960-61. MAM 
rainfalls have decreased by 6.0mm per month per decade (4.7%). (McSweeny C.; et al 2008) 
 

3.3 Studies on Climate change in Uganda 
Some studies have been done on climate change in Uganda. Uganda’s Initial Communication to 
UNFCCC2002 report gives the GHG inventory and indicates that apart from emissions from 
bio-fuels, other emissions are minimal.  Regarding estimates from fuel oil, only 35% of the 
imported residual fuel oil could be accounted for. The total emissions in Giga grammes for CO2, 
CH4, CO, and N2O are respectively 21.94, 0.0053, 0.00378 and 0.053 Giga grammes. In addition 
emissions from thermal generators for CO2, CH4, CO, N2O and NOX respectively were 73.3, 
0.01, 0.51, 0.0019 and 1.01 Giga grammes. These are from a total of 259,902 metric tons of 
petroleum fuel. The report further notes that the major impacts of climate change for Uganda 
include: 
 

• Food insecurity arising from occurrences of droughts and floods, 
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• Outbreak of diseases such as malaria, dengue fever, water borne diseases like cholera 
and dysentery which are associated with floods and respiratory diseases associated with 
droughts, 

• Heavy rainfalls which tend to accelerate land degradation and  
• damage to communication infrastructure 
 

Another substantive document on climate change is the Uganda NAPA2007, which examines the 
Uganda’s experience of warming exhibited the melting snow cover on Mt. Rwenzori, the 
vulnerability and coping strategies of grassroots communities. More details on NAPA are 
presented in Section 5.  
 
McSweeny C.; et al 2008, presents an overview of Uganda’s climatic conditions and an analysis 
of the recent trends in precipitation and temperature using Global Climate Model (GCM) 
 Magrath J.; (2008), examines the impacts of climate changes on three areas namely on 
agriculture, on pastoralism and on health and water. The report explains the linkages between 
climate change and various sectors and how the people’s livelihoods are affected. The report 
notes that it is a typical characteristic that on the one hand there is more erratic rainfall in the 
March to June rainy season, bringing drought and reductions in crop yields and plant varieties; 
on the other hand the rainfall, especially in the later rains towards the end of the year, is reported 
as coming in more intense and destructive downpours, bringing floods, landslides and soil 
erosion.  
 
Hepworth, N. and Goulden, M.( 2008), show that human induced climate change is likely to 
increase average temperatures in Uganda by up to 1.5 ºC in the next 20 years and by up to 4.3 ºC 
by the 2080s. Accordingly changes in rainfall patterns and total annual rainfall amounts are also 
expected but these are less certain than changes in temperature. The report states that climate of 
Uganda may become wetter on average and the increase in rainfall may be unevenly distributed 
and occur as more extreme or more frequent periods of intense rainfall. The report further 
recognizes that climate change will have significant implications for water resources, food 
security, natural resource management, human health, settlements and infrastructure. In order to 
moderate the impacts of climate change the report suggests adaptation and need for leadership 
basing on collaboration between government, development partners and civil society. 

3.4 Objectives 
Generally this project intends to assess the impact of climate change on human health in Uganda 
focusing on malaria and cholera. The findings shall act as a strong basis for improved planning 
for effective preparedness and response to climate change. 
 
3.2 Specific Objectives 
 

Assess the impacts of climate change in relation to malaria and cholera outbreaks.  
 

Find out the levels of awareness and integration of climate change in health sector 
 

Find out progress on implementation of NAPA projects related to health sector 
 

4. Understanding the problem of climate change and human health 
The long term good health of populations depends on the continued stability and functioning of 
the biosphere’s ecological and physical systems. Extreme weather events have direct and 
indirect impacts for instance diseases, injury and death plus damage to the local infrastructure 
respectively. (NAPA 2007). Uganda’s climate has experienced changes in terms of temperature 
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and precipitation. Climate change threatens human health and the poorest regions are likely to be 
the hardest hit. (Kirstin D. and Downing T. E.; 2006) Also climate shocks undermine health and 
well-being, the economy and the overall development of the country. (Magrath J.; 2008). 
Relatedly twelve pathogens that could spread into new regions as a result of climate change and 
with potential impacts to human and wild life health as well as global economies have been 
identified (Relman D. A.; et al 2008)    
 
IPCC (2001) indicates that many vector, food and water-borne diseases are sensitive to changes 
in climatic conditions. Results of predictive models have shown that under climate change 
scenarios, there would be a net increase in the geographical range of potential transmission of 
malaria and dengue fever. An estimated 74% of the population in Africa lives in areas that are 
highly endemic for malaria and 19% in epidemic prone. Only 7% of the population lives in low 
risk or malaria-free areas. By 2006 10% of the population was at risk for malaria epidemics 
accounting for 24 million people. (WHO, 2006) 
 
NEMA (2007) explains the relationship between climate change and health. Vectors, pathogens 
and hosts reproduce within certain optimal climate conditions and changes in these conditions 
can modify greatly these properties of disease transmission. The most influential climatic factor 
for vector borne disease includes temperature and precipitation. Extreme temperatures are often 
lethal to the survival of disease causing pathogens but incremental changes in temperature may 
exert varying effects. Where a vector lives in an environment where mean temperatures 
approach the limit of physiological tolerance for the pathogen, a small increase in temperature 
may be lethal to the pathogen. Alternatively, where a vector lives in an environment of low 
mean temperature, a small increase in temperature may result in increased development, 
incubation and replication of the pathogen. 
 
Variability in precipitation may have direct consequences in infectious disease outbreaks. 
Increases precipitation may increase the presence of disease vectors by expanding the size of 
existent larval habitat and creating new breeding grounds. In addition, increased precipitation 
may support growth in food supplies, which in turn support a greater population of vertebrate 
reservoirs. Alternatively, flooding may force insect or rodent vectors into houses and increase 
the likelihood of vector-human contact. From a different dimension, heavy rains can 
contaminate watersheds by transporting human and animal faecal products and other wastes in 
the surface and ground water which are associated with diarrhoeal disease outbreaks. 
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Figure 4:   Schematic diagram of pathways by which climate change affects health, and concurrent 
direct-acting and modifying (conditioning) influences of environmental, social and health-system 
factors 

 
Adopted from IPCC (2007) 
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The impacts of climate change in Uganda in periods of extreme weather events have been 
recorded in the past. For instance the El Nino of 1997/98 which resulted in countrywide floods is 
one of such event whose impacts were estimated to include:- 525 people died and over 11,000 
were hospitalized and treated for cholera triggered by the El Nino induced floods and land 
slides; 1,000 people were reported to have died in flood related accidents; 150,000 people who 
were displaced from their homes; damage to trunk and rural roads infrastructure was estimated 
at US 400 million and infiltration of water resources and flooding of some water pumping 
stations (MWLE, 2002). The cholera outbreak cumulatively caused 41,857 cases and 1,682 
deaths from December 1997 to July 1998 (MoH, 2001) 
 
This paper undertakes an assessment of the impacts and risk factors of climate change to the 
health sector with reference to malaria and cholera epidemics. The study also investigated the 
levels of awareness of district health officials in the sector on the impact of climate change and 
integration of the same in health plans to improve preparedness and response. 
 

5. The Uganda NAPA 2007. 
 
The NAPA document for Uganda was published in 2007. The document was prepared by a 
multi-sectoral team from different stakeholders. The Ministry of Water and Environment 
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spearheaded the process and a Project Steering Committee comprising representatives of line 
ministries, NGO representative and Focal Points for UNFCCC, UNCBD, UNCCD was 
established. A broad based NAPA Team composed of technical officers from key stakeholders 
executed the process of literature review, data collection, analysis and writing the report. 
 
The NAPA study though based on sectors like Agriculture, Water resources, Health, Forestry 
and Wild Life it considered the following ecosystems: Highland, Lowland, Aquatic, Semi-arid 
and Lake Victoria Basin. Based on these ecosystems 12 districts were selected for the collection 
of data on climate change and adaptation. Findings from NAPA indicate that Uganda is 
vulnerable and prone to climate change. This has been characterised by frequency of floods, 
events of heavy rains and floods plus increasing temperatures. Communities have adapted in 
different ways including rain harvesting, use of non-conventional foodstuffs, food preservation, 
shifting to alternative livelihoods and encroachment on wetlands. 
 
The NAPA process produced 9 project profiles aimed at addressing problems faced by 
communities and improving their resilience to adapt to climate change. Three of the project 
proposals have direct impact on the Health Sector. These are: 

• Community Water and Sanitation Project 
• Vectors, Pests and Disease Control Project 
• Climate Change and Development Planning Project. 

This study will find out the status or progress of implementation of these projects. 

6. Methodology 
The methods used in this paper included: Review of relevant literature on climate change 
generally and specifically its impacts on human health. Available data on malaria and cholera 
from MoH Health Management Information Systems (HMIS) and Epidemiological Surveillance 
Division (ESD), was analysed using the WHO HealthMapper (Version 4.3) Geographical 
Information Systems (GIS) software to generate spatial maps of the diseases and historical 
charts. Other graphs and tables were produced using MS Excel. In addition a brief survey using 
a questionnaire was conducted in 12 districts that were purposively selected because of their past 
vulnerability to climate change. A district health official was interviewed on vulnerabilities, 
strategy and policy related to climate change and human health. In order to get views from heath 
officials at the national MoH headquarters a presentation was made to the IDSR monthly 
meeting and it stimulated discussion where information on the subject was captured. 

7. Presentation of Results 

7.1 Climate change and Malaria  
The problem of malaria is on the 
increase in the country geographically 
and in terms of intensity. Malaria is 
endemic in 95% of Uganda while the 
remaining 5% is epidemic prone 
especially in the highlands of South 
West and Eastern Uganda.(MCP,2001) 
Looking at specific districts especially 
those considered malaria-free zones it 
is clear that climate change 
characterised by increased 
temperatures and rainfall partly explains the increased malaria cases and epidemics. In Table 1 
and Figure 5 and 6 districts located in SW highlands indicate very high malaria morbidity in 

Box 2: Definition of Malaria 

Malaria is caused by a parasite called Plasmodium, 
which is transmitted via the bites of infected mosquitoes. 
In the human body, the parasites multiply in the liver, and 
then infect red blood cells. Symptoms of malaria include 
fever, headache, and vomiting, and usually appear 
between 10 and 15 days after the mosquito bite. If not 
treated, malaria can quickly become life-threatening by 
disrupting the blood supply to vital organs. In many parts 
of the world, the parasites have developed resistance to 
a number of malaria medicines. Key interventions to 
control malaria include: prompt and effective treatment 
with artemisinin-based combination therapies; use of 
insecticidal nets by people at risk; and indoor residual 
spraying with insecticides to control the vector 
mosquitoes, (Source: www.who.int) 
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1997/1998 compared to 1996 due to partly the El Nino events that were experienced in the 
country. 
     Table 1: 1998 malaria cases compared with 1996/1997 for February 

District % malaria cases as proportion of all diseases 
registered in health units 

%Increase 
1997/98 

 1996 1997 1998  

Bushenyi  25.5 33.3 30.5 

Kabale 20.1 22.7 34.4 51.5 

Kisoro 18.0 19.0 25.0 31.0 

Mbarara 31.6 29.3 69..0 135.5 

Ntungamo 31.7 32.2 46.0 43 

Rukungiri 33.0 39.0 48.0 23 

     Source: Ministry of Health 1999 
    
 Figure 5: Percentage increase in malaria cases 
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Figure 6: Malaria Morbidity 1997 to 2003 
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Figure 7: Yearly malaria cases 1998 -2000, total by district 
 

 
Figure 7 a historical chart for total malaria cases by district from 1998 to 2000. In 1998 seven 
districts had total malaria cases exceeding 150,000, while for 1999 and 2000, the number of 
districts exceeding 150,000 cases is only one and two respectively. Mbarara and Mbale are 
among the districts that experienced epidemics. The map Figure 8 shows malaria cases in 1998 

                    Figure 8: Yearly Malaria cases by district for 1998 
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7.2 Climate change and cholera  
Cholera outbreaks can occur 
sporadically in any part of the 
country where water supply, 
sanitation, food safety and 
hygiene are inadequate (MOH, 
2007). However, very high 
rainfall which is a 
characteristic of El Nino often 
triggers outbreaks of cholera 
because the heavy rains  
lead to flooding, destruction of 
pit latrines and contamination 
of water sources. Figures 9, 10, 
11 and 12 plus Table 2 show that with increased rains during El Nino periods cholera cases and 
deaths increased astronomically. 

Box 3: Definition of  Cholera 
Cholera is a diarrhoeal disease caused by infection of the intestine with the 
bacterium Vibrio cholerae, either type O1or O139. Both children and adults 
can be infected. About 20% of those who are infected develop acute, 
watery diarrhoea – 10–20% of these individuals develop severe watery 
diarrhoea with vomiting. If these patients are not promptly and adequately 
treated, the loss of such large amounts of fluid and salts can lead to severe 
dehydration and death within hours. The case-fatality rate in untreated 
cases may reach 30–50%. Treatment is straightforward (basically 
rehydration) and, if applied appropriately, should keep case-fatality rate 
below 1%. Cholera is usually transmitted through faecally contaminated 
water or food and remains an ever-present risk in many countries. 
Source: WHO (2004)  

 
Figure 9: Comparison of cholera cases and deaths 1997 - 1999 

0

2000

4000

6000

8000

10000

12000

D
ec '97

JAN
'98

FEB' 98

M
AR

 '98

APR
IL '98

M
AY '98

JU
N

E '98

JU
LY '98

AU
G

 '98

SEPT '98 

O
C

T  '98

N
ov '98

D
ec '98

Jan '99

Feb '99

M
arch  '99

April '99

M
ay  '99

MONTHS

C
H

O
LE

R
A

 C
A

SE
S/

D
EA

TH
S Cases

Deaths

 
 
Table 2: Monthly patterns of cholera cases for the years 1997 To 2008 
 

YEAR JAN FEB MAR APRIL MAY JUNE JULY AUG 
 

SEPT 
 

OCT  NOV DEC 
1997 MD MD MD MD MD MD MD MD MD MD MD 2927 

1998 7068 2143 6865 10876 7601 2382 3283 1697 
 

1,057 1659 618 987 
1999 325 635 341 366 692 675 264 422 593 241 262 316 
2000 170 265 1210 146 452 MD  MD MD MD MD  MD MD  
2002 151 230 191 60 189 259 116 159 190 254 216 213 
2003 247 206 447 424 388 397 401 262 452 482 402 146 
2004 211 324 476 340 896 388 114 116 144 308 350 43 
2005 72 92 405 566 354 341 541 536 354 554 304 133 
2006 103 306 325 308 558 426 335 413 197 412 424 978 
2007 476 199 48 16 18 74 6 1 146 73 224 381 
2008 231 120 1040 178 132 421 154 52 8 92 162 40 

         Note: Missing data (MD) 1997, 2000 and 2001 
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Figure 10: Monthly patterns of cholera cases from 1997 to 2008 
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    Figure 11: Distribution of Cholera cases by district 2002 
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             Figure 12: Distribution of Cholera cases by district 1998 
 

 
 

7.3 Awareness, and strategy on climate change in districts 
 
As part of preparing this report a brief survey was conducted in 12 selected districts to establish 
the levels of awareness and presence of climate change and health policy and guidance and 
strategy in the districts. Results from the 12 districts which were purposively selected indicate 
that generally there are low levels of awareness on issues of climate change and health and there 
is lack of lack of policy documents to guide planning and implementation of climate change 
related activities. Some of the results from this survey a shown in Table 3 and Table 4 
 
Table 3: District responses on climate change vulnerability and threats 
 

Vulnerability/threat % response 
Flooding  50% 
Outbreak of vector borne diseases 100% 
Crop failure, food insecurity and malnutrition 58.3% 
Landslides, injuries, death and displacement 33.3% 
Drought and water scarcity 58.3% 

      N = 12 districts 
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Table 4: Priority for addressing climate change impacts on health 
 

Level of Priority % response 
High 16.7% Arua, Mbale 
Middle  58.3% Buliisa, Kabale, Kisoro, Rukungiri, 

Masindi, Iganga, Gulu 
Low  25% Lira, Mukono, Nebbi 
Total 100% 

         N = 12 districts 

7.4 NAPA implementation process progress 
 
NAPAs provide a quick channel of communicating urgent and immediate adaptation needs of 
LDCs to the Conference of the Parties (COP) of the UNFCCC. Although NAPAS are for LDCs, 
they provide an opportunity of learning by doing for the climate change process, which may be 
used by other developing countries. The Government of Uganda produced and endorsed the 
Uganda NAPA in 2007. While the Government and its stakeholders are committed to the 
implementation of the NAPAs; many challenges like inadequate understanding of climate 
change and its impacts which creates a barrier to resource allocation, inadequate technical 
capacity and financial resources plus weak institutional and coordinating mechanisms have 
limited the implementation of the NAPAs in Uganda. 
 

8 Discussion of results 

8.1 Malaria: Tracing factors underlying epidemics 
Analysis of available data indicates that malaria epidemics have partly coincided with periods of 
El Nino occurrence which are characterised by high rainfall, flooding and landslides. According 
to MCP (2001); the apparently worsening malaria situation is attributed to a number of factors: 
epidemiological shifts due to climate change, environmental factors increasing breeding sites for 
mosquitoes, increasing resistance to anti-malarial drugs, weak health system, late treatment 
seeking behaviour, inadequate knowledge on the disease, costly preventive interventions and the 
high prevalence of low quality treatment outlets both formal and informal. Table 1 and Figure 5 
clearly reveal that malaria epidemics have increased in areas originally considered malaria-free 
zones like the South Western and Eastern highlands. The most affected districts included Kisoro, 
Kabale, Rukungiri, Bushenyi and Mbarara. Epidemics of varying severity and extent have 
occurred in these areas in 1992, 1994, 1997/98 and 2000/2001. In these areas all age groups are 
at equal risk of catching and dying of malaria. According to MCP the cycle of epidemics in the 
past seem to suggest an epidemiological transition from lower to higher malaria endemicity 
which may be associated with climate change.  
 
Climate change associated with heavy rains and flooding provides very conducive conditions for 
the breeding and spread of malaria vectors especially the mosquitoes. (Figure 13) For example 
the Anpheles gambie breeds in simple, temporally, small water bodies that can be found 
anywhere in the country especially during the rainy season. Similarly the An. funestus mosquito 
a common vector breeds in stable, large water bodies which are also widely spread in the 
country.(MCP,2001 and MCP, 2005)  
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Figure 13: Floods in West Nile, Uganda 2008 

                                          
                                                 Photo credit: The Monitor Newspaper, November, 2008 
 
Apart from climate change as a risk factor for malaria increase it is also possible that drug 
resistance is contributing. By the late 1990s it was already reported that Plasmodium falciparum 
strains had developed resistance to chloroquine (CQ) and sulphadioxine-pyrimethamine (SP) 
that were the commonest antimalarial drug. MCP(2005) indicates that for the period 1999-
2001chloroquine treatment failures had reached an average of 33% in the country and SP mono-
therapy 12% increasing from 5.5% for the period 1995-1998. In contrast the combination of 
CQ+SP had an average failure rate of 7%. This prompted policy change to CQ+SP as the first 
line treatment for malaria. However, between 2002-2004 resistance to SP and CQ+SP continued 
to rise prompting another policy shift to Artemisinin-based Combination Therapy (ACTs) that 
had an efficacy of 98%-99%. 
 
From the above discussion it is clear that climate change is not the only contributing factor to the 
increase of malaria but it is significantly responsible for the major epidemics in the country.  

8.2 Malaria: Epidemic preparedness and response 
 
In order to have an effective malaria epidemic preparedness and response health plans at all 
levels must focus on tackling the factors responsible for the outbreaks and eventual degeneration 
into epidemics. Particularly the role of climate change and its influence on the disease patterns 
should be given consideration. 
 
The primary strategy of the MCP to curb outbreaks and epidemics are to promote ITNs, IRS, 
strengthen forecasting and early warning detection, confirmation and response. This can be 
achieved through close collaboration with Department of Meteorology (DOM), districts and 
other stakeholders. This is combined with awareness creation (IEC), training, supervision and 
provision of emergency stocks as needed. Such stocks include Rapid Diagnostic Test (RDT), 
drugs, insecticides and equipment. Resources for epidemic preparedness and response are 
inadequate and the MoH through MCP supports the districts with additional resources to 
respond. Concerning drug resistance the MoH has adopted the use of ACTs 
(artemether/lumefantrin and artesunate/amodiaquine) which have a high efficacy of 98%-99% 
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8.3 Cholera: Tracing factors underlying epidemics. 
 
Cholera outbreaks have become a common feature of Uganda’s epidemiological profile. The 
outbreaks are very common in the rainy seasons when sanitation and food hygiene standards 
drop due to the poor infrastructure and enforcement mechanisms. Figure 11 shows the normal 
distribution of cholera outbreaks in the country where on average about 10 districts experience 
outbreaks. Table 2, Figures 9, 10 and 13 show an extreme scenario when in 1998 due to the 
impact El Nino induced flooding almost the whole country experienced cholera outbreaks. The 
cholera epidemic which started in October 1997 in Lolwe and Sigulu Islands of  Bugiri district 
subsequently spread to 39 districts at the time(MoH, 1998) The final report of the epidemic 
showed that over 50,000 cases and 200 deaths were recorded. Apart from loss of life, the 
country used approximately USD 4,300,000 to control the epidemic. The country also 
experienced trade restrictions on fish exports which was one of the major sources of foreign 
exchange at the time and this affected economic progress (MoH, 2007). 
 
               Figure 14: Trends in pit latrine coverage 
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                    Source: MoH Environmental Health Division 
 
In Figures 10 and 12, the year 1998 stands out clearly above the general cholera trends. There 
are several factors underlying the cholera outbreaks and the epidemic of 1997/98 but climate 
change exhibited through heavy rains can significantly explain widespread outbreaks. Other 
factors point to poor sanitation and safe water coverage. Presence and use of pit latrine coverage 
by households which is used as a proxy indicator to measure sanitation was about 42% for the 
whole country (Figure 14). Poor latrine coverage combined with low standards in ensuring the 
safe water chain creates a fertile environment for the outbreak of cholera and other diarrhoeal 
diseases. 
 
Other risk factors include overpopulated and congested settlements like Internally Displaced 
Persons (IDP) camps and urban slums which are normally characterised by poor hygiene and 
sanitation, unsafe water and increased person-to-person contact. In addition lack of early 
detection and proper management of cases may lead to rapid increase of cases since the 
incubation is very short; 2hours to 5 days. Lack of health facilities in some areas like the islands 
and landing sites along Lake Victoria, Kyoga and Albert added to bad hygiene practices like 
defecation in the lake by fishermen increase the chances for cholera outbreak. 
 
Border districts of Uganda are affected by cross border movements of populations especially 
from Democratic Republic of Congo and Southern Sudan. These population movements have 
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become a significant risk to infection spread and this partly points to the high cases in the 
districts of Kasese, Bundibugyo, Hoima, Masindi, Nebbi and Kitgum (Figures 11 and 12). 

8.4 Cholera: Preparedness and response mechanisms 
 
At the national level the Control of Diarrhoeal Diseases (CDD) section is responsible for 
coordinating measures to control and manage outbreaks of cholera across the country. Under the 
HSSP II the section had the mandate to strengthen capacity the national and district levels to 
prevent and effectively control epidemics of diarrhoea. This included among others integration 
of interventions Integrated Management of Childhood Illnesses (IMCI), environmental health 
and community based health activities. 
 
For epidemic response CDD section stocks different medical supplies like ORS, IV Ringers 
Lactate, giving sets and canullae, Chlorine concentrate for disinfections, Tetracycline capsules 
and Erythromycin tablets. Other supplies have include information, education and 
communication (IEC) materials on cholera management and guidelines for standard case 
definition for priority diseases, “Ten steps to investigate to investigate an epidemic” for outbreak 
investigation. In addition in the past spray pumps, buckets, record books, printed dehydration 
and diarrhoea treatment charts plus gowns for health workers have been distributed to affected 
districts. The section also works with other ministry institutions like the Central Public Health 
Laboratories (CPHL) and Epidemiological Surveillance Division (ESD) to back up district 
capacities to investigate and manage epidemics. 
 
At the district level normally the District Health Team (DHT) comprising of district health 
technical staff and administrators and Rapid Response Teams (RRT) composed of health 
technical staff are responsible for initial steps like preliminary investigation of the outbreak, 
notifying the MoH, creation of isolation and treatment units, ensuring proper case management, 
community sensitisation.   It is important to note that both at the national and district level there 
is a lot of inter-sectoral collaboration and support from health development partners like 
UNICEF and WHO. 
  
While the preparedness and response regimes are well established it has been found out that in 
cases of epidemics many constraints are faced. These challenges include inadequate resources 
(funds, medical emergency supplies, health workers) which result into late detection and poor 
management of epidemics. Although the case fatality rates have generally been low (below 3% 
since 2004), the loss from cholera deaths is enormous. Moreover, it is generally agreed that a 
cholera death is a health programme failure4 

8.5 Awareness, and strategy on climate change in districts  
 
The brief survey in the districts brought out key findings that are useful for the health sector as 
efforts to integrate climate change in the sector get under way.  
 
8.5.1 Current Vulnerabilities in the districts 
A question on health risks from current and future climate change impacts that were of great 
concern to the districts was asked and the responses in Table 3. It indicates that outbreak of 
vector borne diseases like malaria, cholera, meningococcal meningitis and plague accounted for 
100%. All the 12 districts visited reported that climate change would increase morbidity and 

                                                 
4 MoH (2007) Prevention and Control of Cholera: Operational Guidelines for District Health 
Workers and Planners, CDD Kampala, pg.vii 
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mortality from these diseases. Experience from the past especially the 1997/1998 El Nino when 
malaria and cholera epidemics were reported in most districts could explain this high response. 
The districts of Kabale, Kisoro, Rukungiri, Nebbi, Mbale, Masindi, Iganga reported damage to 
agriculture and crop failure leading to food insecurity and malnutrition (58.3%) while districts of 
Buliisa, Masindi, Arua, Nebbi, Gulu, Lira, Mukono reported drought, water scarcity  and 
livestock deaths (58.3%). Both drought and heavy rains characterised by hailstorms and heavy 
winds are destructive to crops and livestock generally resulting to differing levels of food 
insecurity and malnutrition. Climate change has been responsible for the frequency of droughts 
in the past few decades.  
 
Flooding was reported by 6 districts (50%) as a health risk factor. The districts include Buliisa, 
Arua, Nebbi, Lira, Iganga, Mukono. Again past experiences of El Nino in where low lying 
districts along the River Nile and Lake Victoria crescent were affected by flooding account for 
this pattern. Landslides, population displacement which are normally associated with injuries 
and deaths were mainly captured from only 4 districts accounting for 33.3%.  The districts 
include Kisoro, Kabale, Mbale and Nebbi. Because of the highland and mountainous landscape 
these districts are susceptible to landslides and population displacement. In addition to the above 
lakes flies which become a serious household nuisance was reported in districts of Mukono, 
Buliisa, Arua, Iganga and Nebbi. 
 
8.5.2 Affected population groups 
 
Response from districts revealed that the most affected population groups by malaria and 
cholera epidemics are children under five years, pregnant women, (Figure 15) IDPs and 
refugees. MCP(2005) indicates that children under five years and pregnant women, particularly 
during their first two pregnancies are considered biologically the most vulnerable and 
particularly children contribute the largest part of malaria mortality (25% - 30% of under five 
deaths in highly endemic areas and 70,000 – 100,000 annually in countrywide). 
 

              Figure 15: malaria and cholera epidemic mothers and children are the most vulnerable 

 
                                      Photo credit: Namanya B.D.  
 
8.5.3 Existence of policy and strategy in the districts 
Availability of policy and strategic documents with implementing districts and other local 
governments gives them the basis and direction of implementation.  
 
Although districts have programmes that target health climate related impacts like epidemic 
preparedness and response; these programmes are not planned deliberately with full 
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consideration of climate change. There is no policy document relating climate change and 
human health so far distributed to the districts. The only available national documents that 
contain information on climate change and health are the NAPAs and Uganda’s first 
communication to the UNFCCC.  In all the 12 districts only one district (Arua) was aware of the 
NAPAs. This is a big gap that needs urgent action. In spite of this state of affairs more than half 
(58.3%) of the districts placed high priority to address the impacts of climate change on health in 
their districts as shown in Table 4. The districts like Buliisa, Kabale, Kisoro, Rukungiri, 
Masindi, Iganga, Gulu are most severely affected by cholera and malaria.  
 
5.5.4 Ability of districts to cope with climate change impacts 
 
Generally districts have limited resources to cope with epidemics and other emergencies. The 
districts reported having capacity to do initial investigations of outbreaks, community 
sensitisation and case management for a limited period of between one to two weeks. They are 
obliged to report any outbreaks to MoH headquarters which organises support in collaboration 
with partners like WHO, UNICEF and AMREF among others. Districts have not made any 
changes in the health systems in response to the risks and threats caused by climate change per 
se.  
 
The major constraint mentioned in addressing health impacts of climate change included 
inadequate awareness, lack of policy guidelines, poor health infrastructure and limited health 
workers.  

8.6 Implementing the NAPAs : Getting started 
The Uganda NAPA was launched by the Minister of Water and Environment on 13 November 
2007. The document identified 9 project profiles which were based on participatory rural 
appraisal (PRA) in the vulnerable communities and multi-criteria assessment with different 
stakeholders. This process produced prioritized and ranked intervention from which the project 
profiles were developed (Table 5). The overall objective of the National Adaptation Programmes of 
Action (NAPA) is to enhance the resilience of the most vulnerable communities to impacts of 
adverse effects of climate change. Whereas these interventions were immediate and urgent; until 
now six months after the launch no project has been implemented. According to (MWE,2007b) the 
underlying factors for non-implementation have been identified as inadequate understanding of 
climate change and its impacts which creates a barrier to resource allocation, inadequate 
technical capacity and financial resources plus weak institutional and coordinating mechanisms. 
 
Table 5: Prioritized and ranked NAPA interventions 

Intervention Ranking 
Community Tree Growing 1 
Land Degradation Management  2 
Strengthening Meteorological Services 3 
Community Water and Sanitation  4 
Water for Production  5 
Drought Adaptation  6 
Vectors, Pests and Disease Control  7 
Indigenous Knowledge (IK) and Natural 
Resources Management 

8 

Climate Change and Development Planning  9 
Source: NAPA (2007a) 
 
However, some positive steps have been made towards implementation of the NAPA. The 
MWE has established a Climate Change Unit which will spearhead the implementation of the 
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NAPA. In addition a NAPA Implementation framework has been produced to guide the 
implementation process.  

Figure 16: Adapting to water scarcity in Rakai district using a rain water-harvesting roof 

 
                                         Photo credit: Namanya B.D. 2008 
Such an intervention would communities vulnerable to drought and water scarcity to adapt and improve 
their resilience to climate change.  
 
According to the framework, NAPA is community based by design and therefore its 
implementation must be grounded at the community level with the centre and local governments 
playing a facilitating role. Local government Departments (like District Health Department) and 
where necessary national line institutions (like the MoH) will facilitate capacity development 
activities and provide backstopping and technical advice to the NAPA Communities, as needed. 
The rural communities must be the actors. In this context it is necessary to identify community 
and facilitator actions. A NAPA Community Training and Information Centre will be 
established in each NAPA Community to act as a depository of information, training tools, 
training and demonstration centre under the guidance of central/local government facilitator(s). 
Capacity building activities will also be undertaken at the centre (MWE, 2008). The Village 
Health Team (VHT) strategy of the MoH fits in very well in the NAPA implementation 
framework since it is aimed at empowering communities to be in charge of their health.  
 
With the implementation framework in place and commitment by Government of Uganda and 
its Development Partners, the only missing link in the implementation puzzle remains majorly 
financial resources to kick-start the process. It is hoped that financial and other resources will be 
expeditiously mobilised in the short term to effect the NAPA implementation. 
 

9. Conclusions 
 
From the finding it is clear that malaria and cholera outbreaks and epidemics are partly linked to 
climate change. Climate change however, is not the only factors explaining the occurrence of 
malaria and cholera epidemics. Other factors like increasing resistance to anti-malarial drugs, 
weak health system, late treatment seeking behaviour, inadequate knowledge on the disease, 
costly preventive interventions and the high prevalence of low quality treatment outlets both 
formal and informal combined with poor sanitation, food and personal hygiene contribute 
significantly. 

 
Uganda remains very sensitive and vulnerable to climate change.  The impacts to the health 
sector have been enormous in terms of cases, loss of lives, economic loss and destruction to 
infrastructure. Since climate will continue to change in the foreseeable future the most 
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reasonable option is to integrate climate change in the health policy and ensure that all 
programmes take into account climate change concerns in all their plans. Only then shall the 
sector be able to adapt and minimise the impacts. As the climate change phenomenon is cross-
cutting the health sector must collaborate with other sectors in order to have an effective 
adaptation mechanism. 
 

10. The way forward 

10.1 Malaria  
• The MCP should continue to promote prompt and effective malaria case management 

at the health facility, community and household levels, vector control including 
insecticide treated mosquito nets (ITNs), indoors residual spraying (IRS) and 
environmental management.  

• It is highly recommended also that MCP and districts strengthen their capacities in 
promoting malaria in pregnancy care including the intermittent preventive treatment 
(IPT), epidemic preparedness and response including the prediction, early detection 
and containment of epidemics. An example of linking climate change to health 
interventions is the Highland Malaria Control Programme in Kabale and other 
highland districts (HIMAL) which is strongly linked to weather forecasting and 
predictions. Results from these initiatives need to be widely disseminated and utilized. 

10.2 Cholera 
• Hygiene and sanitation promotion with particular emphasis on health education and 

promotion has been found to be a strong tool towards adaptation to climate variations 
and health impacts especially for Emergency situations. This strategy should be 
enhanced. 

• The MWE should ensure provision of safe water while MoH should ensure a safe 
water chain (i.e. that water remains safe from source to consumption) in  cholera 
epidemic prone areas 

• Concerning Epidemic and Disaster Preparedness and Response, for malaria, cholera and 
other diseases MoH should continue to consolidate sector capacity to respond to these 
outbreaks and epidemics by strengthening integrated disease surveillance and response 
(IDSR). Rapid Response Teams (RRTs) which have been established in the districts and 
trained in outbreak detection, investigation and management should regularly re-
oriented. Adequate stocks of medical supplies and technical capacity should be in place 
to support districts 

10.3 Awareness, and strategy on climate change in districts  
• Based on the findings it is important that climate change and health policy and strategic 

approach should be fully developed and disseminated. The current process of drafting the 
new National Health Policy II and Health Sector Strategic Plan III should act as a great 
opportunity to cater for climate change and health concerns. There should also be a 
deliberate effort to communicate the information through a well planned communication 
strategy which should cover the districts, NGOs and all stakeholders.  

10.4 NAPA 
• The MWE should secure the required resources to start the implementation of 

NAPA projects. In this regard development partners are urged to support these 
initiatives since it is part of their international obligation. 
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10.5 General 
• The health planning process should deliberately consider climate change as a 

serious issue which may reverse achievement in the sector and therefore climate 
change should be integrated in key areas like malaria control, environmental 
health, control of diarrhoeal diseases and epidemic surveillance.  

 
 

• In order to properly integrate climate change concerns in the sector it is important to 
conduct a detailed vulnerability assessment of health sector to climate change.  

• There is need for a clear strategy on streamlining climate change in health sector. The 
current process of drafting a new National Health Policy and Health Sector Strategic Plan 
should be used to entrench climate change concerns for example the modelling and 
developing of early warning systems in relation to malaria, cholera and other climate 
sensitive diseases like meningitis  

• Training and awareness programmes on climate change should be conducted for health 
workers at all levels. 

• Strengthen health multi –sectoral linkages directed at harnessing the contribution of 
health related sectors (environment, water, meteorology e.t.c) and  communities. 

• Maintain ongoing surveillance in the affected districts and those prone to impacts from 
adverse weather patterns to ensure early detection of epidemics 

• Scale – up health education and promotion for the affected communities using the VHT 
strategy through disease preventive interventions like improving latrine coverage, access 
to safe water, and provision of insecticide treated mosquito nets and improved access to 
basic healthcare services. 
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13. List of used definitions and abbreviations  
ACTs Artemisinin-based Combination Therapy  
AHSPR Annual Health Sector Performance Report 
CDD Control of Diarrhoeal Diseases 
CPHL Central Public Health Laboratories 
CQ Chloroquine 
DHT District Health Team 
DOM Department of Meteorology 
ENSO El Nino Southern Oscillation 
ESD Epidemiological Surveillance Division 
GHGs Green House Gases 
GIS Geographic Information Systems 
HIMAL  Highland Malaria Control Programme 
HMIS Health Management and Information Systems 
HSSP II Health Sector Strategic Plan II 
IDSR Integrated Disease Surveillance and Response 
IEC Information Education and Communication 
IMCI Integrated Management of Childhood Illnesses 
IPCC Inter-Governmental Panel on Climate Change 
ITN Insecticide Treated Nets 
IPT Intermittent Presumptive Treatment 
IRS Indoor Residual Spraying 
ITCZ Inter Tropical Convergence Zone 
ITP International Training Programme 
MCP Malaria Control Programme 
MoH Ministry of Health (Uganda) 
MWLE Ministry of Water Land and Environment 
MWE Ministry of Water and Environment (Uganda) 
NAPA National Adaptation Programme of Action 
NGO Non Governmental Organisation 
OPD Out patient department 
ORS Oral Rehydration Salt 
RRTs Rapid Response Teams 
SEPA Swedish Environment Protection Agency 
SIDA Swedish International Development Agency 
SMHI Swedish Meteorological and Hydrological Institute 
SP Sulphadioxine-pyrimethamine  
WHO World Health Organisation 
WSSPR Water and Sanitation Sector Performance Report 
UNFCCC United Nations Framework Convention on Climate Change 
UNEP United Nations Environment Programme 
UDHS Uganda Demographic and Health Survey 
UBOS Uganda Bureau of Statistics 
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