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Background Background 
Despite massive investment in diseases responsible for fever among children less than 
five years in Uganda, the burden of the fever symptom remains high and 
disproportionately distributed across regions. In Uganda, studies assessing the 
relationship between fever prevalence and multiple childhood diseases, especially at a 
local scale are scanty. We analyse the 2016 Demographic and Health Survey (DHS) data to 
quantify the associations and contribution of childhood diseases to fever prevalence 
among children less than five years in Uganda at the national and regional level. Findings 
can lead to the development and implementation of preventive and treatment measures 
especially at a local scale to minimize fever-related diseases among the under-fives in 
Uganda. 

Methods Methods 
Bayesian geostatistical logistic regression models with spatially varying coefficients were 
fitted to determine the associations and contribution of childhood diseases on fever 
prevalence at the national and regional levels. Region-specific spatially varying 
coefficients were modeled by a conditional autoregressive distribution. Cluster-specific 
random effects were introduced into the model to take into account spatial dependence in 
fever prevalence. Bayesian geostatistical stochastic search variable selection was applied 
to determine the most important predictors in explaining variation in fever prevalence. 
The contribution of childhood diseases to fever prevalence was estimated using 
population attributable fractions. 

Results Results 
The prevalence of fever was highest in Busoga and Teso regions and lowest in Bunyoro 
region. At the national level, the population attribution fraction of diarrhoea, acute 
respiratory infections (ARI) and malaria to the prevalence of fever in the under-five was 
38.12 (95% Bayesian credible intervals, BCI=25.15-41.59), 30.99 (95% BCI=9.82-34.26) 
and 9.50 (95% BCI=2.34-25.15), respectively. The attribution of diarrhoea was common in 
all regions except Bunyoro, while ARI was more common in Bugisu, Karamoja and West 
Nile, and malaria was commonest in Bunyoro. In Lango, the attribution of diarrhoea and 
ARI was similar. 

Conclusions Conclusions 
Majority of fevers among the under-five are due to diarrhoea, followed by ARI. Hand 
washing with soap and water/detergent should be strengthened in all regions. Vaccination 
against ARI should be encouraged, in the regions of Central 2, Bugisu, Teso, Karamoja, 
Lango, West-Nile and Tooro. The health system should be reinforced to treat diarrhoea 
and ARI. 

Fever is one of the leading causes of medical consulta-
tions in children under five years old.[@26272; 1,2 Global-
ly, over a third of all childhood deaths are caused by fever-
related diseases.3 Similarly, in sub-Saharan Africa, fever-re-

lated diseases are the leading causes of under-five deaths.3 

In Uganda, malaria, diarrhoea and pneumonia have been 
identified as the top causes of under-five deaths.4,5 These 
diseases present with fever as an indication of illness in the 
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early stages.6,7 Furthermore, childhood fever is the most 
common clinical sign of infectious diseases. It is used as a 
measure of the disease public health burden, and of the ef-
fectiveness of programs aimed at preventing and treating 
diseases.8 

World Health Organization guidelines recommend 
malaria testing for all patients with fever illness in areas 
where malaria is endemic.9 However, with the declining 
malaria prevalence in Uganda,10,11 many children who pre-
sent with fever symptoms test negative for malaria. This im-
plies that not all fever cases are malaria-related and other 
childhood infectious diseases may be responsible for oth-
er fever illness. Thus, there is need to understand the con-
tribution of other childhood diseases to the prevalence of 
fever so that appropriate interventions can be implement-
ed. The Uganda Demographic and Health Survey (DHS) is a 
nationally representative survey conducted every five years, 
to estimate among others the prevalence of fever and child-
hood diseases i.e, symptoms of acute respiratory infections 
(ARI), diarrhoea and malaria12 in children under five years. 
The assessment of these data enables the estimation of 
the proportion of childhood fevers contributed by different 
childhood diseases. 

Although several studies have examined the causes of 
fever among hospital attending children in various settings, 
in particular those with pneumonia,13,14 gastrointestinal 
infections15,16 and malaria,17–20 there is scanty literature 
of studies estimating the contribution of different child-
hood diseases to the geographical distribution of fever risk 
in this age group. Moreover, previous studies did not con-
sider exposure to multiple childhood diseases or confound-
ing effects of socio-economic, interventions, health care 
seeking behaviour and environmental/climatic factors. En-
vironmental factors that influence fever risk are spatially 
structured introducing geographical dependence on the 
fever burden.21,22 Studies assessing geographical variation 
in the relation between fever and childhood diseases are 
limited. 

In the current study, we determine the associations of 
multiple childhood diseases with fever prevalence in chil-
dren less than five years in Uganda at country and regional 
levels and quantify the contribution of childhood diseases 
to fever by region analyzing the 2016 DHS data and using 
Bayesian geostatistical models. The analysis was adjusted 
for spatial correlation in fever and potential confounding 
associations of socio-demographic characteristics, inter-
ventions (such as insecticide treated nets (ITN) use and 
ownership, vaccinations, treatments, health care seeking 
behaviour) and environmental/climatic factors. Findings of 
this study can aid in the planning and implementation of 
preventive and treatment measures, particularly at the re-
gional scale to address fever-related diseases among the un-
der-five children in Uganda. 

METHODS 
COUNTRY PROFILE 

Uganda is a land locked country located in East Africa, and 
shares borders with South Sudan to the north, Kenya to the 
east, Democratic Republic of Congo to the west, and Tanza-

nia and Rwanda to the south. The country lies between lat-
itudes 10 south and 40 north of the equator, with altitude 
ranging from 620 meters to 5 111 meters above sea level, 
and mean annual temperatures between 14 ̊C and 32 ̊C. It 
has two rainfall seasons in a year, one during March to May 
and a longer season crossing from September to Decem-
ber. The country is divided into 116 districts grouped into 
15 regions and covers an area of about 241,039 square kilo-
meters. Uganda has a population of about 40 million peo-
ple.23 It is characterized by high fertility rates (Total Fertili-
ty Rate=5.4) and a moderate life expectancy (63 years). Half 
of the population is younger than 15 years old while the 
proportion of pre-school children (aged less than 5 years) is 
approximately 20%.23 Despite the moderate life expectancy 
for the general population, the key under-five health-relat-
ed outcomes are rather poor. For example, in Uganda, the 
under-five mortality rate (64 deaths per 1 000 live births) is 
still much higher than the Sustainable Development Goal 
target of 25 or less deaths per 1 000 live births. 

ETHICS APPROVAL AND CONSENT TO PARTICIPATE 

In this research article, secondary data that was made avail-
able to us by the Uganda Bureau of Statistics (UBOS) and the 
DHS Program (www.dhsprogram.com) was used. According 
to survey reports, ethical approval and consent to partic-
ipate was obtained by the above bodies from the Institu-
tional Review Board of International Consulting Firm (ICF) 
of Calverton, Maryland, USA, and from Makerere University 
School of Biomedical Sciences Higher Degrees Research and 
Ethics committee (SBS-HDREC) and the Uganda National 
Council for Science and Technology (UNCST). An interview 
was administered only if respondents assented verbally to 
an informed consent statement read to them by interview-
ers. Verbal informed consent for each malaria test was pro-
vided by the child’s parent or caregiver before the test was 
performed. Information on ethical approval and consent to 
participate is published in the 2016 DHS.12 

STUDY SETTING 

The study analysed data from the 2016 DHS which was car-
ried out from June through December.12 A representative 
sample of 20 880 households was selected according to a 
stratified two-stage cluster design.12 Eligible women for the 
interview were aged between 15 – 49 years and were either 
usual residents or visitors present in the selected household 
on the night before the survey. Out of the 19 088 eligible 
women, the Woman’s Questionnaire was successfully ad-
ministered to 18 506 (97%) individuals. Disease and inter-
vention data were collected on 15 522 children under five 
years old. 

DATA 

FEVER AND CHILDHOOD DISEASES 

Fever, ARI and diarrhoea data were available from the 2016 
DHS questionnaires, by asking mothers whether any of their 
children under the age of five years had fever, cough ac-
companied by short, rapid breathing or had diarrhoea at any 
time during the two-week period preceding the survey. The 
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presence of malaria was determined by a rapid diagnostic 
test (RDT) for children aged 6-59 months. 

INTERVENTIONS AND HEALTH CARE SEEKING 
BEHAVIOUR 

The percentages of children who received Bacillus Calmette 
Guerin (BCG), measles, complete Diphtheria, pertussis and 
tetanus (DPT) and complete polio vaccines were used as 
measures of vaccination coverage against the respective 
fever-related diseases. 

ITN use and ownership were defined according to the 
standard guidelines of the Roll Back Malaria.24 In particu-
lar, ITN use included the percentage of people in a house-
hold that slept under an ITN, the percentage of children un-
der 5 years in a household who slept under an ITN and the 
percentage of existing ITN used by the people in the house-
hold the previous night of the survey. ITN ownership com-
prised the percentage of households with at least one ITN, 
the percentage of households with at least one ITN for every 
two people and the percentage of the population with ac-
cess to an ITN within their household. 

Water, Sanitation and Hygiene (WASH) practices, specifi-
cally, the percentage of households with improved source of 
drinking water, improved sanitation facilities and, soap/de-
tergent and water at hand washing places were used as pre-
ventive interventions for diarrhoea and ARI. 

Health care seeking behavior was measured by the per-
centage of children with fever, ARI and diarrhoea for whom 
advice or treatment was sought from a health provider, a 
health facility, or a pharmacy and by the percentage of chil-
dren with fever who had blood taken from a finger or heel 
for malaria testing. Treatments included artemisinin-based 
combination therapy among those who took any antimalar-
ial drugs for fever, antibiotics in the fever cases and fluids 
(made from a special packet of oral rehydration salts, or 
government-recommended home-made) among children 
with diarrhoea. A list of interventions, health care seeking, 
and treatments measures included in the analysis is provid-
ed in Table 1. Table 1. 

SOCIO-DEMOGRAPHIC FACTORS 

Socio-demographic characteristics included household (eg, 
wealth index, stool disposal, type of fuel used for cooking), 
maternal (e.g, age, education, marital status, occupation) 
and child (eg, residence, age, sex) characteristics. 

ENVIRONMENTAL/CLIMATIC FACTORS 

Environmental and climatic predictors were extracted from 
remote sensing sources. Land Surface Temperature, rainfall 
and Normalized Difference Vegetation Index were averaged 
during January to December 2016. Four land cover types 
were provided according to the International Global Bios-
phere Programme classification scheme, that is, the per-
centage of surface covered by forests, water and crops with-
in a 5km buffer, and area of residence (rural or urban). Dis-
tance to forests, water bodies, crops and savanna were cal-
culated based on Moderate Resolution Imaging Spectrora-
diometer (MODIS) land cover satellite data of 2013. Table 2 Table 2 

provides a list of environmental/climatic data together with 
their spatio-temporal resolution and data source. 

BAYESIAN GEOSTATISTICAL MODELLING 

Three models were fitted to quantify the associations of 
childhood diseases on the presence of fever. Two Bayesian 
geostatistical Bernoulli regression models and a Bayesian 
non-spatial model.25 Both geostatistical models included 
spatially varying covariate associations for each childhood 
disease adjusted for interventions, health care seeking, 
treatments, socio-demographic and climatic/environmen-
tal factors as proxies of other un measured factors that may 
be associated with the prevalence of fever. Spatially vary-
ing associations26 were modelled at regional level using a 
conditional autoregressive (CAR) and exchangeable prior 
distributions.25 Spatial correlation was taken into account 
in the fever outcome by cluster-specific random associa-
tions with a multivariate normal prior distribution captur-
ing a stationary spatial process with exponential correlation 
function of distance between any pair of locations. The 
non-spatial model contained the same variables as the CAR 
and exchangeable models. The deviance information crite-
rion (DIC) was used for model comparison and a smaller DIC 
implied a better fitting model.25 

Bayesian variable selection with stochastic search27 was 
performed to identify the most important predictors i.e. 
diseases, intervention coverage indicators, socio-economic 
and climatic factors related to the presence of fever and 
their functional form (linear or categorical). Continuous 
predictors were categorized according to their quartiles. 
Variable selection was also used to compare ITN indicators 
in each category of use or ownership and one or none of 
the indicators defining ITN use or ITN ownership was se-
lected. The variable (none or one of the indicators in the 
use or ownership category) selected with the highest in-
clusion probability is included in the final model. For each 
predictor, an indicator parameter was introduced estimat-
ing the probability of inclusion of the corresponding pre-
dictor into the model. Predictors with an inclusion proba-
bility of more than 50% were considered in the final mod-
el.26 Appendix S1 in the Online Supplementary Document Online Supplementary Document 
explains the Bayesian geostatistical modelling methodolo-
gy. Parameter estimates were summarized by posterior me-
dians and the corresponding 95% Bayesian credible inter-
vals (95% BCI). Odds ratios were obtained by exponentia-
tion of parameter estimates and they were considered sta-
tistically significant if their 95% BCI did not include one. 

The contribution of childhood diseases to the fever bur-
den was quantified through estimating the population at-
tributable fractions (PAF). PAF measures the percentage of 
all fever cases attributable to a particular disease among 
children less than five years. PAF can also be interpreted as 
the proportional reduction in fever prevalence among chil-
dren less than five years that would occur if exposure to a 
specific disease was reduced to an alternative ideal expo-
sure scenario. The definition of PAF was used in terms of 
known prevalence of the disease in the population, , and 
the adjusted odds ratio, ,28 as . 

The PAFs were calculated for the whole country and for each 
region separately following the formula presented above. 
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Table 1. Description of interventions, health care seeking and treatment coverage measures Table 1. Description of interventions, health care seeking and treatment coverage measures 

Variable Variable Description Description 

ITN ownership ITN ownership 

%hh1itn Percentage of households with at least one ITN 

%hh1itn4two Percentage of households with at least one ITN for every two people 

%pp1itn Percentage of people with access to an ITN within their household 

ITN use ITN use 

%ppslept Percentage of people in the household that slept under an ITN the previous night of the survey 

%chslept Percentage of children under 5 years in the household, who slept under an ITN the previous night 

%itnused Percentage of existing ITNs used by the people in the household the previous night 

Vaccinations Vaccinations 

BCG Percentage of children vaccinated with BCG 

DPT Percentage of children with complete vaccination of DPT 

Polio Percentage of children with complete vaccination of polio 

Measles Percentage of children vaccinated against measles 

WASH practices: WASH practices: 

Water Percentage of households with improved source of drinking water 

Sanitation Percentage of households using improved sanitation facilities 

Soap/
detergent and 
water 

Percentage of households with soap/detergent and water at hand washing place 

Treatments: Treatments: 

ACT 
Percentage of children receiving artemisinin-based combination therapy (ACT) among those with a fever who 
took any antimalarial drugs (during the 2 weeks period before the survey) 

Antibiotics Percentage of fever children receiving antibiotics 

ORS or RHF 
Percentage of children with diarrhea receiving fluid from oral rehydration solution (ORS) sachets or 
recommended home fluids (RHF) 

Health care seeking: Health care seeking: 

Rapid 
diagnostic 
test 

Percentage of fever children who had blood taken from a finger or heel for malaria testing 

Fever advice 
Percentage of fever children for whom advice or treatment was sought from health provider, a health facility, or a 
pharmacy 

ARI advice 
Percentage of children with symptoms of ARI for whom advice or treatment was sought from health provider, a 
health facility, or a pharmacy 

Diarrhoea 
advice 

Percentage of children with diarrhea for whom advice or treatment was sought from health provider, a health 
facility, or a pharmacy 

%hh1itn - Percentage of households with at least one insecticide treated net, %hh1itn4two - Percentage of households with at least one insecticide treated net for every two people, 
%pp1itn - Percentage of people with access to an insecticide treated net within their household, %ppslept - Percentage of people in the household that slept under an insecticide 
treated net the previous night of the survey, %chslept - Percentage of children under 5 years in the household, who slept under an insecticide treated net the previous night, %itnused 
- Percentage of existing insecticide treated nets used by the people in the household the previous night, ITN - insecticide treated net, BCG – Bacillus Calmette Guerin, DPT - Diphthe-
ria, pertussis and tetanus, ACT – Artemisinin-based combination therapy, ORS – Oral rehydration solution, RHF - Recommended home fluids, ARI - Acute respiratory infections 

Markov Chain Monte Carlo simulation drawing samples 
from the posterior distribution of the , that is, 

 were used to obtain 
Bayesian Credible Intervals for PAFs, with  being the 
number of simulations. The overall mean and variance of 
simulated samples are estimates of the posterior mean and 
variance and were thus used to estimate the 95% BCI for 
PAFs. 

Descriptive data analysis was carried out in Stata, version 
14.0 (Stata Corporation, College Station, TX, USA). Open-
BUGS version 3.2.3 (Imperial College and Medical Research 

Council, London, UK) was used to perform variable selec-
tion and model fit. Maps were produced in ArcGIS version 
10.5 (ArcGIS version 10.5, Esri, Redlands, CA, USA). 

RESULTS 
DESCRIPTIVE DATA ANALYSIS 

One-third (33%) of children under the age of five (15 522) 
had a fever in the 2 weeks preceding the survey. Of these, 
47% tested positive for malaria, 34% and 18% were reported 
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Table 2. Remote sensing data sources* Table 2. Remote sensing data sources* 

Source Source Data type Data type 
Temporal Temporal 
resolution resolution 

Spatial Spatial 
resolution resolution 

MODIS/Terra§ LST¥ 8 days 1km 

MODIS/Terra§ NDVIǂ 16 days 1km 

U.S. Geological Survey-Earth Resources Observation 
Systems (USGSS) 

Rainfall 10 days 8x8km2 

Shuttle Radar Topographic Mission (SRTM) Altitude NA 1x1km2 

MODIS,IBGD type 
Land cover, Water 
bodies 

NA 0.5x0.5km2 

Global Rural and Urban Mapping project Urban Rural extent NA 1x1km2 

NA - Not applicable, LST – land surface temperature day and night; Land cover groups (forest, crops, urban), LST - Land surface temperature day and night, NDVI - Normalized differ-
ence vegetation index 
*Land cover data accessed in June 2016 and other data accessed in November 2013. 
§Moderate Resolution Imaging Spectroradiometer (MODIS)/Terra, available at: http://modis.gsfc.nasa.gov/. 

Table 3. The prevalence of fever and childhood diseases at the national and regional levels, Uganda Table 3. The prevalence of fever and childhood diseases at the national and regional levels, Uganda 
DHS 2016 DHS 2016 

Geographical scale Geographical scale 
Fever and childhood disease prevalence n (%) Fever and childhood disease prevalence n (%) 

Fever Fever Malaria Malaria Diarrhoea Diarrhoea ARI ARI 

National 4 824 (33) 4 725 (30) 2 832 (20) 1 354 (9) 

Regions: Regions: 

Kampala 78 (14) 1 (1) 86 (16) 27 (5) 

Central 1 459 (25) 93 (16) 359 (20) 147 (8) 

Central 2 420 (27) 110 (21) 256 (17) 131 (9) 

Busoga 939 (66) 265 (53) 390 (27) 175 (12) 

Bukedi 345 (34) 90 (27) 182 (18) 50 (5) 

Bugisu 139 (19) 47 (20) 105 (14) 68 (9) 

Teso 541 (59) 141 (52) 266 (29) 131 (14) 

Karamoja 170 (43) 76 (69) 94 (24) 105 (27) 

Lango 337 (44) 170 (62) 157 (21) 135 (18) 

Acholi 350 (49) 154 (63) 174 (24) 65 (9) 

West Nile 423 (42) 79 (25) 159 (16) 78 (8) 

Bunyoro 96 (11) 87 (32) 85 (10) 8 (1) 

Tooro 273 (24) 77 (18) 250 (22) 150 (13) 

Ankole 182 (16) 41 (11) 192 (17) 54 (5) 

Kigezi 71 (15) 4 (3) 76 (16) 31 (6) 

ARI - Symptoms of acute respiratory infections 

as having diarrhoea and ARI respectively. Results in Table Table 
33 indicate that the prevalence of fever was highest among 
children in Busoga (66%) and Teso (59%) regions and lowest 
in Bunyoro region (11%). Three in 10 (30%) of under-five 
children tested positive for malaria according to the RDT re-
sults. The prevalence of malaria among children varies by 
region, from 1% in Kampala and 3% in Kigezi regions to 
69% in Karamoja, 63% in Acholi, and 62% in Lango regions. 
Mothers reported that 20% of children under 5 years old had 
a diarrhoeal episode in the 2 weeks preceding the survey. 

As with symptoms of fever, the percentage of children with 
diarrhoea was highest in Teso (29%) and Busoga (27%) re-
gions and lowest in Bunyoro region (10%). The prevalence 
of reported ARI symptoms was 9%; highest among chil-
dren in Karamoja region (27%) and lowest in Bunyoro re-
gion (1%). The varying childhood disease burden within the 
country may be responsible for inequalities in fever preva-
lence across regions in Uganda. 

Table S1 in the Online Supplementary DocumentOnline Supplementary Document indi-
cates that, among the malaria interventions, the percentage 
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of households with at least one ITN has the highest cov-
erage reaching 78% and ranges from 55% in Karamoja to 
92% in West-Nile. The percentage of households with at 
least one ITN for every two people is the malaria inter-
vention with the lowest coverage of 51% varying from 23% 
in Karamoja to 68% in the Kigezi. Amongst vaccinations, 
BCG had the highest coverage (96%) with almost all chil-
dren vaccinated in all regions. The polio vaccine had the 
lowest coverage of 70% nationally varying from 57% in Bu-
soga to 80% in Acholi. Overall, nearly eight out of every ten 
households had an improved source of drinking water, but 
the percentage of households having improved sanitation 
facilities was lower (19%) and varied from 2% in Karamoja 
to 33% in Central 1. 

Table S2 in the Online Supplementary DocumentOnline Supplementary Document shows 
that only 29% of fever children received antibiotics in Ugan-
da. The coverage of antibiotic treatment in fever cases was 
highest Kampala (46%) and in Bukedi (43%). Countrywide, 
88% of children with fever took artemisinin-combination 
therapy with regional variations ranging from 59% in Kigezi 
to 93% in Karamoja. Amongst the health care seeking be-
havior, the percentage of children having fever and ARI for 
whom advice or treatment was sought was highest (about 

80%). There were no outstanding regional differences in the 
coverage of both treatments. 

BAYESIAN GEOSTATISTICAL VARIABLE SELECTION 

Table S3 in the Online Supplementary DocumentOnline Supplementary Document contains 
all variables that were included in the final model with pos-
terior inclusion probabilities of at least 50%.29 The inclu-
sion probabilities of malaria, diarrhoea and ARI risks were 
100%, an indication of a strong relationship between fever 
prevalence and childhood diseases. Among preventive in-
terventions, BCG vaccination (83%) and the hand washing 
with soap/detergent and water were selected (93%). None of 
the ITN interventions indicators was included in the final 
model due to low probabilities of inclusion, which could im-
ply a weak relationship between ITN and fever prevalence. 
Socio-demographic factors including age of the child, area 
of residence, mothers’ marital status and occupation, im-
proved source of drinking water and household wealth in-
dex score were included in the final model with inclusion 
probabilities exceeding 80%. 
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Table 4. Posterior estimates for the associations of childhood diseases on fever prevalence adjusted for Table 4. Posterior estimates for the associations of childhood diseases on fever prevalence adjusted for 
vaccinations, socio-demographic and climatic/environmental factors (CAR, Exchangeable and non-vaccinations, socio-demographic and climatic/environmental factors (CAR, Exchangeable and non-
spatial models) spatial models) 

Geographical scale Geographical scale 

CAR model CAR model Exchangeable model Exchangeable model Non-spatial model Non-spatial model 

Malaria Malaria Diarrhoea Diarrhoea ARI ARI Malaria Malaria Diarrhoea Diarrhoea ARI ARI Malaria Malaria Diarrhoea Diarrhoea ARI ARI 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

1.35 
(1.08-2.12)* 

4.08 
(2.68-4.56)* 

5.99 
(2.21-6.79)* 

1.69 
(0.87-2.98) 

5.85 ( 
4.75-9.41)* 

7.87 
(5.50-11.04)* 

1.96 
(1.80-2.15)* 

2.99 
(2.69-3.3)* 

5.76 
(4.97-6.58)* 

Regions Regions 

1.14 
(0.08-3.21) 

1.93 
(1.63-2.00)* 

0.74 
(0.25-2.13) 

0.98 
(0.11-7.49) 

2.89 
(0.77-5.01) 

0.51 
(0.05-2.91) 

0.68 
(0.19-2.83) 

2.72 
(1.88-3.74)* 

0.96 
(0.13-2.21) 

1.01 
(0.39-2.82) 

3.65 
(1.47-4.28)* 

0.50 
(0.14-1.54) 

1.48 
(0.69-2.43) 

1.78 
(1.17-1.93)* 

1.64 
(1.22-3.01)* 

0.24 
(0.09-1.59) 

1.70 
(0.65-4.19) 

3.27 
(0.98-6.49) 

1.38 
(1.10-2.86)* 

3.21 
(1.18-3.77)* 

1.19 
(0.17-3.57) 

2.12 
(1.00-4.81) 

0.51 
(0.22-1.19) 

1.11 
(0.42-4.27) 

1.49 
(0.74-3.58) 

1.74 
(1.14-2.54)* 

1.38 
(1.16-1.98)* 

2.38 
(0.72-6.74) 

1.00 
(0.34-2.60) 

1.14 
(0.37-3.42) 

0.16 
(0.03-1.16) 

1.29 
(1.03-1.64)* 

2.03 
(1.79-2.44)* 

0.11 
(0.03-1.38) 

2.25 
(0.63-8.62) 

2.36 
(0.72-5.36) 

1.35 
(1.06-2.45)* 

3.96 
(1.41-5.25)* 

2.58 
(1.08-3.51)* 

0.97 
(0.44-2.36) 

0.67 
(0.25-1.70) 

0.26 
(0.08-0.70) 

1.62 
(1.06-4.17)* 

3.61 
(2.06-4.51)* 

4.75 
(1.64-5.55)* 

1.10 
(0.42-2.97) 

1.06 
(0.36-3.17) 

3.11 
(1.26-8.82)* 

1.32 
(1.05-3.03)* 

2.81 
(2.48-3.83)* 

3.26 
(1.07-4.68)* 

0.92 
(0.42-2.08) 

0.94 
(0.38-2.67) 

0.58 
(0.22-1.64) 

1.36 
(1.03-3.30)* 

2.82 
(2.30-3.79)* 

0.62 
(0.08-1.95) 

1.57 
(0.71-4.29) 

3.42 
(1.17-8.14)* 

0.41 
(0.10-1.37) 

1.62 
(0.57-2.87) 

1.71 
(1.09-2.40)* 

2.94 
(1.96-3.43)* 

5.01 
(2.20-6.68)* 

0.78 
(0.27-2.04) 

1.58 
(0.47-5.52) 

1.10 
(1.05-2.49)* 

1.55 
(0.77-4.49) 

0.89 
(0.23-1.56) 

0.82 
(0.08-5.76) 

1.51 
(0.22-3.26) 

1.47 
(0.29-9.84) 

1.13 
(0.42-4.19) 

2.38 
(1.55-3.33)* 

2.09 
(1.44-2.24)* 

1.81 
(0.75-4.53) 

0.32 
(0.11-1.78) 

1.25 
(0.51-2.95) 

1.03 
(0.14-2.37) 

1.74 
(1.03-2.64)* 

1.84 
(1.79-2.06)* 

0.74 
(0.15-2.68) 

0.22 
(0.07-1.54) 

0.92 
(0.20-3.86) 

1.01 
(0.02-2.31) 

1.45 
(1.01-1.56)* 

1.28 
(0.04-1.64) 

0.65 
(0.08-4.42) 

0.27 
(0.06-1.20) 

0.69 
(0.10-3.68) 

Spatial parameters Spatial parameters 
Median (95% Median (95% 

BCI) BCI) 
Median (95% Median (95% 

BCI) BCI) 
Median (95% Median (95% 

BCI) BCI) 
Median (95% Median (95% 

BCI) BCI) 
Median (95% Median (95% 

BCI) BCI) 
Median (95% Median (95% 

BCI) BCI) 

2.27 
(1.32-3.71) 

1.34 
(0.77-2.25) 

3.11 
(1.92-5.38) 

0.97 
(0.36-2.36) 

1.00 
(0.44-2.45) 

1.15 
(0.42-2.96) 

National 

Kampala 

Central 1 

Central 2 

Busoga 

Bukedi 

Bugisu 

Teso 

Karamoja 

Lango 

Acholi 

West Nile 

Bunyoro 

Tooro 

Ankole 

Kigezi 

Regional variance of disease regression 
coefficientsǂ 



GeogrGeographical scale aphical scale 

CAR model CAR model ExExchangeable model changeable model Non-spatial model Non-spatial model 

Malaria Malaria Diarrhoea Diarrhoea ARI ARI Malaria Malaria Diarrhoea Diarrhoea ARI ARI Malaria Malaria Diarrhoea Diarrhoea ARI ARI 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

aOR (95% aOR (95% 
BCI) BCI) 

2.60 (1.14-7.32) 3.09 (1.00-9.64) 

3.16 (2.91-3.47) 3.04 (2.76-3.32) 

5532.0 5597.0 13770.0 

aOR – adjusted odds ratio, DIC – deviation information criterion, ARI – symptoms of acute respiratory infections 
*Statistically significant association; aOR: adjusted odds ratio. 
ǂVariance of conditional autoregressive process. 
§Distance after which spatial correlation in fever becomes <5%. 

Range (km)§ 

Spatial variance in fever 

DIC 



Figure 1. Geographical distribution of spatially varying disease associations on fever prevalence. Figure 1. Geographical distribution of spatially varying disease associations on fever prevalence. 
The (*) indicates a statistically significant disease association. Panels (a), (b) and (c) correspond to the associations of malaria, diarrhoea and ARI respectively on fever preva-
lence. 

ASSOCIATIONS OF CHILDHOOD DISEASES ON FEVER 
PREVALENCE 

Table 4Table 4 shows the associations of childhood diseases on 
the prevalence of fever adjusted for interventions, socio-de-
mographic and environmental/climatic factors. Estimates 
of the adjusted odds ratios indicate that, after taking into 
account spatial correlation that was present in the fever 
prevalence data, the confidence intervals became wider, 
confirming the importance of taking spatial correlation into 
account when analyzing geographic data.30 Model compar-
ison revealed that the model with the smallest DIC value 
(5532.0) and, therefore, with the best fit was the CAR model. 
All explanations of results are based on the best fitting 
model. 

At the national level, the prevalence of malaria, diar-
rhoea and ARI were associated with increased odds of fever 
among children less than five years (Table 4Table 4). In particular, 
the odd of fever was 35% higher among children with malar-
ia than children without malaria (adjusted odds ratio, 
aOR=1.35; 95% BCI=1.08–2.12). Children who experienced 
diarrhoeal episodes had almost four times higher odds of 
fever compared to children without diarrhoea (aOR=4.08; 
95% BCI=2.68–4.56). Furthermore, the odds of fever were 
almost six times higher for children with ARI relative to 
those without ARI (aOR=5.99; 95% BCI=2.21–6.79). 

Results of spatially varying geostatistical regression 
(Table 4Table 4) indicate that disease associations varied by region. 
Figure 1Figure 1 illustrates the corresponding geographical distrib-
ution. 

Malaria prevalence was statistically associated with 
higher odds of fever in Busoga, Teso, Karamoja, Lango, 
Acholi and Bunyoro whereas diarrhoea increased the odds 
of fever in all regions except Bunyoro. ARI was associated 
with increased odds of fever in Central 2, Bukedi, Bugisu, 
Teso, Karamoja, Lango, West Nile, Tooro and Ankole re-
gions. Spatial correlation in fever risk was rather moderate 
extending up to 2.60km (Range=1.14-7.32). 

Table 5Table 5 shows a declining trend of risk of fever with in-
creasing coverage of vaccination. A 1% increase in the cov-
erage of BCG vaccine was associated with a 6% reduction in 
the odds of fever (aOR=0.94; 95% BCI=0.91–0.97). Children 
aged 12 months and older had higher odds of fever com-
pared to those that were younger than 7 months old. The 
highest odds were estimated in the age of 12–23 months 
old (aOR=2.49; 95% BCI=2.09–3.22). The odds of fever was 
lower in urban areas (aOR=0.53; 95% BCI: 0.35–0.94), in 
children born to married women (aOR=0.33; 95% 
BCI=0.25–0.45), in children from higher socio-economic 
status (aOR=0.74; 95%BCI=0.66–0.91 for the richest socio-
economic status compared to the poorest one) and, in chil-
dren living in households having both water and soap/de-
tergent at hand washing places (aOR=0.96; 95% 
BCI=0.93–0.98). However, the odds of fever among children 
less than five years increase with increasing night LST 
(aOR=1.30; 95% BCI: 1.23-1.47). 

CONTRIBUTION OF CHILDHOOD DISEASES TO FEVER 
PREVALENCE 

National population attributable fraction (PAF) estimates 
(Table 6Table 6) indicate that 38% (PAF=38.12; 95% 
BCI=25.15-41.59), 31% (PAF=30.99; 95% BCI=9.82-34.26) 
and 10% (PAF=9.50; 95% BCI=2.34-25.15) of the fever bur-
den among children less than five years in Uganda is attrib-
utable to diarrhoea, ARI and malaria respectively. Most cas-
es of fever in Kampala, Central 1, Central 2, Busoga, Bukedi, 
Teso, Acholi, Tooro, Ankole and Kigezi regions are attribut-
able to diarrhoea. In Bugisu, Karamoja and West Nile, the 
highest percentage of fevers can be attributed to ARI where-
as in Bunyoro region, majority of the fever cases are due to 
malaria. In Lango, diarrhoea and ARI are equally responsi-
ble for a bigger percentage of fever cases in these regions. 
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Table 5. Posterior estimates for the associations of interventions, socio-demographic and Table 5. Posterior estimates for the associations of interventions, socio-demographic and 
environmental/climatic factors on fever prevalence (CAR, Exchangeable and non-spatial models) environmental/climatic factors on fever prevalence (CAR, Exchangeable and non-spatial models) 

Variables Variables 
CAR model CAR model Exchangeable model Exchangeable model Non-spatial model Non-spatial model 

aOR (95% BCI) aOR (95% BCI) aOR (95% BCI) aOR (95% BCI) aOR (95% BCI) aOR (95% BCI) 

Vaccinations Vaccinations 

BCG 0.94 (0.91-0.97)* 1.00 (0.97-1.08) 0.95 (0.91-0.96)* 

WASH practices: WASH practices: 

Water: No 1.0 1.0 1.0 

Yes 0.99 (0.71-1.53) 1.25 (0.91-1.73) 0.82 (0.73-0.91)* 

Soap/detergent and water: No 1.0 1.0 1.0 

Yes 0.96 (0.93-0.98)* 0.97 (0.94-0.99)* 0.97 (0.94-0.99)* 

Socio-demographic factors: Socio-demographic factors: 

Child factors: Child factors: 

Age (months): 0-6 1.0 1.0 1.0 

7-11 1.19 (0.92-1.54) 1.40 (0.88-2.14) 0.92 (0.78-1.08) 

12-23 2.49 (2.09-3.22)* 1.99 (1.36-2.80)* 1.45 (1.26-1.67)* 

24-35 2.06 (1.89-2.62)* 2.64 (1.86-3.83)* 1.34 (1.14-1.54)* 

36-47 1.62 (1.22-1.91)* 1.53 (1.10-2.11)* 0.93 (0.81-1.06) 

≥48 1.22 (1.08-1.42)* 2.55 (1.81-3.61)* 1.60 (1.37-1.84)* 

Residence: Rural 1.0 1.0 1.0 

Urban 0.53 (0.35-0.94)* 0.64 (0.25-1.36) 0.98 (0.85-1.17) 

Maternal factors: Maternal factors: 

Marital status: Not married 1.0 1.0 1.0 

Married 0.33 (0.25- 0.45)* 0.32 (0.24-0.43)* 0.49 (0.43-0.55)* 

Occupation: No 1.0 1.0 1.0 

Yes 1.14 (0.83-1.79) 2.20 (0.63-2.93) 0.40 (0.24-0.57)* 

Household factors: Household factors: 

Wealth index: Poorest 1.0 1.0 1.0 

Poorer 0.83 (0.67-0.93)* 1.27 (0.94-1.70) 0.39 (0.24-0.58)* 

Middle 0.73 (0.53-0.86)* 1.29 (0.92-1.75) 0.69 (0.51-0.94)* 

Richer 0.67 (0.43-0.82)* 0.99 (0.69-1.41) 0.20 (0.05-0.37)* 

Richest 0.74 (0.66-0.91)* 1.38 (0.75-2.40) 0.25 (0.02-0.53)* 

Type of cooking fuel: No wood 1.0 1.0 1.0 

Wood 1.06 (0.43-1.23) 1.19 (0.86-1.75) 0.98 (0.84-1.14) 

Climatic/environmental factors: Climatic/environmental factors: 

% surface covered by water within a 5km buffer 0.94 (0.06-1.47) 0.08 (0.01-1.79) 0.21 (0.12-1.36) 

LST night 1.30 (1.23-1.47)* 1.45 (1.30-1.71)* 1.22 (1.19-1.27)* 

Distance to savanna 0.90 (0.72-1.09) 0.83 (0.69-1.02) 0.90 (0.8- 0.92) 

CAR – Conditional autoregressive, BCG - Bacillus Calmette Guerin, WASH - Water, Sanitation and Hygiene, LST – Land Surface Temperature 
*Statistically significant association. 

DISCUSSION 

With the declining prevalence of malaria in Uganda,11 there 
is growing awareness that most fever cases among children 
less than five years result from other infectious diseases, 
which must be identified and appropriate interventions im-
plemented. To study this in detail, this paper quantifies the 

contribution of childhood diseases to the risk of fever in 
children below 5 years old in Uganda at the national and 
sub-national scale using data obtained from the 2016 DHS. 
Study findings indicated that most fevers among children 
under five years are due to diarrhoea, followed by ARI. Al-
so, there were strong geographical variations in the asso-
ciations of malaria, diarrhoea and ARI on the distribution 
of fever risk among children less than five years in Uganda. 
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Table 6. Population attributable fraction (PAF) estimates (%) for malaria, diarrhoea and ARI at the Table 6. Population attributable fraction (PAF) estimates (%) for malaria, diarrhoea and ARI at the 
national and regional scale relative to fever national and regional scale relative to fever 

Geographical scale Geographical scale 
Malaria Malaria Diarrhoea Diarrhoea ARI ARI 

PAF (95% CI) PAF (95% CI) PAF (95% CI) PAF (95% CI) PAF (95% CI) PAF (95% CI) 

National National §9.50 (2.34-25.15)* 38.12 (25.15-41.59)* 30.99 (9.82-34.26)* 

Regions: Regions: 

Kampala 0.14 (-0.93-2.16) 12.95 (9.16-13.79)* -1.32 (-3.90-5.35) 

Central 1 -5.40 (-14.89-22.65) 25.60 (14.97-35.40)* -0.32 (-7.48-8.83) 

Central 2 9.16 (-6.96-23.09) 11.71 (2.81-13.65)* 5.45 (1.94-5.32)* 

Busoga 16.76 (5.03-49.64)* 37.37 (4.63-42.79)* 2.23 (-11.06-23.57) 

Bukedi 11.68 (-7.55-41.06) 11.75 (2.46-21.70)* 1.86 (0.79-4.67)* 

Bugisu -20.19 (-24.07-3.10) 3.90 (0.42-8.22)* 8.48 (6.64-11.47)* 

Teso 15.40 (3.03-42.99)* 46.19 (10.63-55.21)* 18.11 (1.11-26.00)* 

Karamoja 29.96 (3.98-68.63)* 38.51 (20.28-45.729* 50.31 (14.73-55.13)* 

Lango 16.56 (3.01-55.72)* 27.54 (23.71-37.28)* 28.92 (1.24-39.85)* 

Acholi 18.49 (1.85-59.17)* 30.40 (23.78-40.11)* -3.54 (-9.03-7.88) 

West Nile 13.42 (-12.04-31.86) 10.20 (1.42-18.30)* 13.43 (7.13-16.28)* 

Bunyoro 3.10 (1.57-32.29)* 5.21 (-2.35-25.87) -0.11 (-0.78-0.56) 

Tooro 2.29 (-11.66-36.48) 23.29 (10.79-33.89)* 12.41 (5.41-13.88)* 

Ankole 0.33 (-10.45-13.10) 11.17 (0.51-21.80)* 4.03 (3.80-5.03)* 

Kigezi 0.03 (-3.03-3.78) 6.72 (0.16-8.22)* 1.65 (-6.11-3.70) 

PAF – population attributable fraction, CI – confidence interval 
*Percentage of fever cases attributable to a disease. 
§9.50% (PAF=9.50; 95%BCI: 2.34-25.15) of fever cases among children less than five years in Uganda are attributed to malaria, ARI - Symptoms of acute respiratory infections. 

Previous studies assessed the relationship between fever 
risk and a single childhood disease (either malaria, diar-
rhoea or ARI)31–33 and did not quantify the disease contri-
bution to fever. The current work takes into account expo-
sure of children to multiple diseases as well as determining 
their contribution to fever prevalence. 

Results at the national level indicated that children hav-
ing malaria, diarrhoea or ARI were at a higher risk of fever 
compared to those without the diseases. The significant as-
sociation between malaria and fever prevalence could be 
due to the inadequately developed immune system through 
the initial five years of life.31 Analysis of MIS of six African 
countries (Djibouti, Kenya, Namibia, Angola, Liberia and 
Senegal) undertaken between 2007 and 2009 found a similar 
result.31 

Despite the satisfactory coverage of ITN use and owner-
ship in Uganda,12 the association between fever prevalence 
and ITN was not significant. This may be because the major-
ity of fever cases are explained by diarrhoea and not malaria 
yet ITN target malaria-related fever. According to Atieli et 
al,34 Lengeler35 and Lengeler and Snow,36 households own-
ing ITN and using them effectively, are protected from mos-
quito bites, thus decreasing episodes of fever or malaria in-
fection. The least fever cases attributed to malaria may be a 
result of the high ITN coverage in Uganda. 

The significant national association between diarrhoea 
and fever can be tagged to the low coverage of poor WASH 
practices in the country, in particular, the presence of soap/

detergent and water at hand washing places, which this 
study has found protective against fever. In Uganda, more 
than half of households lacked soap/detergent and water at 
hand washing places.12 In addition, only two in ten house-
holds in the country use improved toilet facilities.12 He sig-
nificant association between diarrhoea and fever is distin-
guished. For example, Ssenyonga et al32 analysed the 2000/
2001 Uganda DHS data and found diarrhoea to be associat-
ed with an increased risk of fever. 

National estimates showed a significant association be-
tween ARI and fever prevalence despite the low ARI preva-
lence. A similar relationship among vulnerable age groups 
has been observed in other investigations such as El-Radhi 
et al.33 The low ARI prevalence could be attributed to the 
high coverage of vaccines targeting ARI conditions, partic-
ularly the pentavalent and pneumococcal vaccines.37 How-
ever, not all ARI-related fevers can be prevented through 
vaccination due to the presence of non-vaccine ARI 
serotypes,38 which calls for further efforts beyond vaccina-
tion. In order to fully address ARI in all settings, a balanced 
and comprehensive approach that emphasizes other pre-
ventive strategies as well as vaccination should be imple-
mented. Uganda and other resource limited countries still 
have a challenge of addressing other drivers of ARI. Accord-
ing to Uganda’s 2016 DHS, nearly thirty percent of the un-
der-fives are stunted due to poor nutrition, which falls with-
in the World Health Organization category of public health 
problems. Further, under five mortality rates are higher in 
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rural areas, where almost 100 percent of households use 
solid type of fuel for cooking and lighting which causes air 
pollution and health services are severely under facilitat-
ed.12 

Apart from preventive measures, the poor health system 
in Uganda39 seems to contribute to the enormous disease 
burden in the country. Health care seeking from health fa-
cilities is high throughout the country and within regions. 
However, coverage of treatments is low, especially of antibi-
otics and ORS or RHF. Only twenty nine percent and less 
than half of the under-five children in Uganda having ARI 
and diarrhoea, respectively received treatment.12 A simi-
lar pattern prevails within regions. This may imply a weak 
health system in the country with lack or shortage of treat-
ments in health facilities. 

Sub-national findings showed that associations of child-
hood diseases on fever vary by region. This could explain 
the large disparities in the geographical distribution of fever 
prevalences within the country. The associations of malaria 
and ARI were highest in Karamoja while that of diarrhoea 
was among the strongest in this region. The statistically 
significant association of malaria can be attributed to the 
high malaria prevalence in Karamoja in which almost three 
quarters of children in the region tested positive with 
malaria.12 The high malaria burden in Karamoja has also 
been reported by Ssempiira et al, who analysed the Uganda 
MIS data 2014–15.40 The high prevalence of diarrhoea in 
Karamoja may be due to the deficiency of preventive inter-
ventions in this region.12 In this region, less than two in ten 
households had soap/detergent and water at hand washing 
places and only two percent of households in the region 
used improved sanitation facilities.12 This can explain the 
significant association of diarrhoea on fever in Karamoja. 
The high prevalence of ARI in Karamoja region12 could be 
responsible for the large association between ARI and fever. 
Besides, the high levels of poverty in this region are a con-
tributing factor to high malaria, ARI and diarrhoea morbidi-
ty. Over eighty percent of households in Karamoja are in the 
lowest wealth quintile, in contrast to less than one percent 
in the highest quintile. The extreme poverty in this region 
hinders access to quality preventive health services.41 De-
spite the high poverty levels in Karamoja, health care seek-
ing is satisfactory for all diseases. Treatment coverage for 
malaria and diarrhoea in the region is also sufficient. How-
ever, treatment for ARI in Karamoja is poor with only twen-
ty six percent of children having ARI receiving treatment 
yet most fever cases in this region are attributable to ARI. 

Diarrhoea risk was associated with fever prevalence in 
all regions except Bunyoro. This can be a result of the low 
implementation of WASH practices in most regions. About 
thirty percent of households had soap/detergent and water 
at handwashing places in ten out of the fifteen studied re-
gions.12 Coverage of improved sanitation was also poor in 
all regions, ranging from fifteen percent to thirty three per-
cent.12 

The study revealed that ARI was significantly associated 
with fever prevalence in the regions of Central 2, Bukedi, 
Bugisu, Teso, Karamoja, Lango, West Nile, Tooro and 
Ankole. The smaller percentage of households having soap/
detergent and water at hand washing places may be respon-
sible for the statistically significant associations of ARI on 

fever in these areas, since hand washing has been reported 
to lower the risk of respiratory infections.42 Only three out 
of ten households in over two thirds of the regions (Bugisu, 
Teso, Karamoja, Lango and West Nile) in which ARI had a 
significant association with fever had soap/detergent and 
water at hand washing places.12 

Estimates of the population attributable fractions indi-
cate that the highest burden of fever among children less 
than five years in Uganda is attributable to diarrhoea, fol-
lowed by ARI and malaria had the least contribution. At the 
sub-national scale, most cases of fever in Kampala, Central 
1, Central 2, Busoga, Bukedi, Teso, Acholi, Tooro, Ankole 
and Kigezi regions are attributable to diarrhoea. In Bugisu, 
Karamoja and West Nile, the highest percentage of fevers 
can be attributed to ARI whereas in Bunyoro region, major-
ity of the fever cases are due to malaria. In Lango, diarrhoea 
and ARI are equally responsible for a bigger percentage of 
fever cases in these regions. 

BCG vaccination was protective against fever. BCG is a 
vaccine against Tuberculosis (TB) which is known to be a 
fever-related disease. This relationship does not come as a 
surprise as vaccination against TB has been universally im-
plemented in Uganda. Similar results have been observed 
in other countries. For example, an analysis of DHS data in 
Ghana, Nigeria, Kenya and Sierra Leon43 and a study on the 
global burden of fever44 reported statistically significant as-
sociations between vaccination and fever prevalence. 

Children in households with higher socio-economic sta-
tus had a reduced risk of fever relative to children in house-
holds with a lower status. This relationship has been found 
in other settings. For instance, studies by Yusuf et al. in 
Nigeria,45 Njau in Tanzania46 and, Novignon and Nonvi-
gnon in Ghana, Nigeria, Kenya and Sierra Leon43 found that 
individuals in households with better socio-economic sta-
tus were less likely to report fever than those in poorer 
households. Wealthier households are in a better position 
to provide preventive and curative measures to household 
members including children less than five years. Rich chil-
dren are less exposed to disease risk factors such as poor 
water, sanitation and hygiene (WASH) practices and under-
nutrition, because wealth people can afford such services 
which enhances body defenses of rich children.47 Moreover, 
in the case of a fever event, financial related access to right, 
prompt and quality health care services is easier among af-
fluent families. In developing countries where health care 
costs are high, poverty could be a key hindrance to looking 
for early and effective treatment.43 

Children born to single mothers were at a higher risk 
of fever compared to those whose mothers were in union. 
Marital status of a woman in Africa is a proxy of improved 
socio-economic status, as marriage may come with advan-
tages such as pooling of resources to support better health 
services and provide improved nutrition to children.48 DHS 
studies in Cameroon and Democratic Republic of Congo 
have already indicated single motherhood to be a risk factor 
for health outcomes of children less than five years.49 

The risk of fever was higher in rural than urban areas. 
This may be linked to higher levels of poverty in rural areas 
in Uganda41 and the poorer health system where facilities 
often run short of medical supplies and lack skilled health-
care workers.47 Rural areas have also inadequate transport 
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systems which constrain access to curative (eg, artemisinin-
combination therapy and antibiotics) and preventive mea-
sures of fever-related diseases (eg, insecticide treated nets 
and vaccinations).47 Yusuf et al. found a similar association 
between the risk of fever and the area of residence among 
children less than five years in Nigeria.45 

The presence of soap/detergent and water at hand wash-
ing places was protective against the fever risk. Hand wash-
ing with a soap/detergent ensures that the transmission of 
germs is restricted, which substantially reduces the risk of 
diarrhoeal diseases among children.50 In a systematic re-
view51 and a study in Britain,52 handwashing with soap/de-
tergent and water was found effective for the removal of 
bacteria from hands. Despite its significant association, the 
percentage of households with soap/detergent and water at 
hand washing places was low in the country with the excep-
tion of Kampala region.12 

Furthermore, children aged two years and older were at 
a higher risk of fever compared to younger ones. This result 
can be attributed to the preventive effect of breastfeeding 
on infections in the younger group. Breastfeeding contains 
antibodies which reduce the risk of fever-diseases including 
gastroenteritis and respiratory illnesses.53 Yusuf et al., 
(2010)45 also found older children to have a higher risk of 
fever when they analysed the Nigeria DHS 2008 data. 

Environmental/climatic factors were significant predic-
tors of fever prevalence. Increasing night LST was associat-
ed with high fever prevalence. Higher temperatures increase 
the rate of development of mosquitoes from one immature 
stage to the next.54 This accelerates vector distribution, 
shortens parasite life cycle, increases mosquito longevity 
and hence increased malaria transmission, a disease we 
found to be a significant driver of the fever symptom. Ele-
vated temperatures have been reported as a risk factor of 
fever in other countries, for example, Thailand.55 

The analysis comes with various constraints. Caretakers 
reported the presence of illness among under-five children 
in the two weeks prior to the survey. The data might have 
been subjected to recall bias as guardians were made to re-
member whether the child had illness in the previous two 
weeks. However, studies based on the Swedish registry da-
ta and a public health survey found high percentages of 
correctly self-reported data for recall periods of one month 
(99%), three months (98%), six months (96%) and twelve 
months (94%).56 Thus, a recall period of two weeks may 
not result into over or under estimation of results especially 
when events are memorable like child health. 

Another limitation of our study is that disease data for 
the dead children were not available and therefore we were 
not able to estimate the disease-related fever risk using dis-
ease information at individual level. Instead, we treated the 
disease prevalence at the regional level as an exposure and 
explained variation in fever risk within the country by the 
variation in the disease exposure, adjusting for birth-relat-
ed factors at the individual level, maternal and household 
characteristics as well as coverage of interventions at re-
gional levels. Our results are prone to the ecological fallacy; 
however, in the absence of individual level data, we can esti-
mate regional disease-specific contributions or associations 

with fever risk. This approach can be used to estimate dis-
ease-specific contributions or associations with fever risk to 
monitor fever prevalence in Uganda and in other countries 
with sparse individual-level data. 

CONCLUSIONS 

In Uganda, the majority of fevers among children under five 
years are due to diarrhoea, followed by ARI. Therefore, im-
proved coverage of diarrhoea and ARI interventions in the 
country while prioritizing the affected regions may be es-
sential in minimizing fever-related morbidity. In particu-
lar, hand washing with soap/detergent and water should 
be strengthened in all regions except Bunyoro. Vaccination 
against ARI should be encouraged, especially, in the regions 
of Central 2, Bukedi, Bugisu, Teso, Karamoja, Lango, West-
Nile, Tooro and Ankole. The health system should be rein-
forced to treat diarrhoea and ARI mainly in the affected ar-
eas. 
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