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Summary 

Background: Pneumonia is the second leading cause of hospital admissions and deaths among 

children <5 years in Uganda. While the pneumococcal conjugate vaccine was introduced to the 

routine immunisation schedule in 2013, little is known about the country’s progress in reducing 

pneumonia admissions and deaths since then. We described the trends and spatial distribution of 

pneumonia hospital admissions and mortality among children <5 years in Uganda during 2013–

2021. 

Methods: We analysed aggregate secondary data on pneumonia admissions and deaths from the 

District Health Information System 2, 2013–2021. Pneumonia admissions and mortality rates 

were calculated per 100,000 children <5 years at national, regional, and district levels. Logistic 

regression was used to assess the significance of the trend. To contextualize the findings, we also 

collected data on reporting rates, defined as the percentage of complete submitted monthly 

reports over the study period divided by the number of expected reports.   

Results: There were 753,978 pneumonia admissions and 13,632 deaths during 2013–2021 

among children <5 years. Reporting rates for admissions and death during this period increased 

from 78% to 92%. Annual admissions decreased by 4% (OR=0.96, 95% CI: 0.96-0.96) from 

2013 to 2021. Northern Region had the smallest decline (OR=0.99, 95% CI: 0.99-0.99) while 

Central Region had the largest (OR=0.92, 95% CI: 0.92-0.92). Admission rates were highest 

(1,900 to 14,209 /100,000) in Kotido and Gulu districts over all 9 years. Annual mortality rates 

decreased by 6% (OR=0.94, 95% CI: 0.93-0.95) over the study period, with the smallest decline 

in Eastern Region (OR=0.95, 95% CI: 0.94-0.96) and the largest in Central Region (OR=0.93, 

95% CI: 0.92-0.94). Gulu District had the highest mortality rates (40 to 110/100,000) over all 9 

years. 

Conclusion: Both hospital admissions and mortality from pneumonia among children <5 years 

declined during 2013-2021 in Uganda despite increases in reporting. Existing interventions 

should be intensified to further accelerate the declines. 
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Background 

Pneumonia, a largely preventable disease persists as a major public health problem among 

children <5 years of age. By 2019, pneumonia was the leading infectious cause of death among 

children <5 years accounting for 14% of all deaths with one child dying of pneumonia every 39 

seconds(1). Fifty percent of the pneumonia cases and deaths are reported in Sub-Saharan Africa 

with an annual incidence of 10,493 and mortality of 253 per 100,000 children <5 years of age(2). 

Even with marked reductions in pneumonia globally (from 178 to 138 million cases annually), 

reductions in Sub-Saharan Africa have been much slower(2,3). By 2020, the prevalence of 

pneumonia among children <5 years in Eastern Africa was 34,000 per 100,000 children <5 years 

of age(4). Furthermore, although pneumonia incidence and mortality reduced, there was a three-

fold increase in pneumonia admissions in Sub-Saharan Africa in this age group(3). Particulary in 

Uganda pneumonia remains the second leading cause of all hospital admissions among children 

<5 years of age(5). This places a substantial burden on the health system as pneumonia accounts 

for a significant proportion of paediatric admissions. An economic burden is also placed on the 

already impoverished families. On average Ugandan households spend 62 US dollars per 

hospitalised episode of pneumonia(6). 

To avert this burden, Uganda joined the rest of the world in 2013 to implement various global 

initiatives such as the integrated Global Action Plan for the Prevention and Control of 

Pneumonia and Diarrhoea (GAPPD)(7). This initiative led to the introduction of pneumococcal 

conjugate vaccine introduced to the routine immunisation schedule. This was to be 

complimented by other low-cost interventions including exclusive breastfeeding for the first six 

months and continued breastfeeding with appropriate complementary feeding thereafter, use of 

simple, standardized guidelines for the identification and treatment of pneumonia in the 

community through integrated community case management of childhood illnesses and reduction 

of household air pollution with improved stoves. With these interventions, Uganda like the rest 

of the world targeted to reduce the incidence of pneumonia requiring admission by 75% in 

children <5 years of age compared to 2010 levels and reduce mortality from pneumonia in 

children <5 years of age to fewer than 3 per 1000 live births by 2025(7). 
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Little is documented on Uganda’s progress towards these goals. Previous studies(8,9) conducted 

in Uganda assessed prevalence of pneumonia at specific time points hence less informative about 

the progress over time. Additionally, these studies were conducted in particular regions and may 

not be generalisable to the entire country or show any spatial differences if any exist. We 

assessed the trends and spatial distribution of pneumonia admissions and mortality rate among 

children <5 Uganda, 2013-2021. 

Methods 

We conducted a secondary analysis of pneumonia surveillance data generated from the entire 

Uganda and stored in the District Health Information System 2 (DHIS-2). Uganda is a low-

income country located in Eastern Africa with 20% of its population aged <5 years. 

The DHIS-2  system collects data on priority diseases, conditions, and events of public health 

importance like pneumonia based on the Integrated Disease Surveillance and response 

guidelines(10). We specifically abstracted aggregate data of both pneumonia admissions and 

deaths from the inpatient monthly reports (Health Management Information System forms 

(HMIS) 108) from 2013 to 2021 into excel and imported into Epi info 7 software for analysis.  

Using the aggregate data on pneumonia admissions and deaths we calculated the annual 

incidence of pneumonia admissions and mortality rate using population data from the Uganda 

Bureau of Statistics as a denominator. Facility based mortality rates were calculated as the 

proportion of pneumonia cases who died following admission. Pneumonia admissions were 

defined as hospital stay due to pneumonia based on the ICD-10 framework as a primary 

diagnosis. Pneumonia deaths were defined as in-patient deaths with pneumonia as the main cause 

of death. 

We calculated annual incidence of pneumonia admissions, overall mortality, and facility-based 

mortality rates at national, regional, and facility levels. We used line graphs to describe national 

and regional trends. Additionally, logistic regression analysis was conducted to evaluate the 

overall trend using Epi info 7 software. Choropleth maps drawn using QGIS software were used 

to show the spatial distribution of pneumonia admissions and mortality in the country. To further 

contextualize the findings, we also abstracted data on reporting rates, calculated as the 
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percentage of complete submitted monthly reports over the study period divided by the number 

of expected reports.  

Our study utilized routinely generated aggregated surveillance data with no personal identifiers 

in health facility in-patient monthly reports, Ministry of Health (MoH) through the DHIS-2. The 

MoH of Uganda through the office of the Director General Health Services gave approval to 

access data for pneumonia admissions and death from the DHIS-2. We stored the abstracted data 

set in a password-protected computer and only shared it with the investigation team. In addition, 

The Office of the Associate Director for Science, U.S. Centers for Disease Control and 

Prevention, determined that this study was not a human subjects research with the primary intent 

of improving use of surveillance data to guide public health planning and practice. 

Results 

National incidence of pneumonia admissions among children under 5 years, Uganda, 2013-

2021 

Over the study period, there was a total of 753,978 admitted pneumonia cases. The PCV vaccine 

coverage increased from 60% to 92% (Figure 1). The national average incidence of pneumonia 

admissions was 1,127 (Range:750 to 1,319) admitted cases per 100,000 children <5 years, with 

the highest in 2019 (1,319 cases per 100,000). Overall, there was a 4% decline in the incidence 

of pneumonia admissions among children <5 years (OR= 0.96,95% CI: 0.956-0.957), p=<0.001 

(Figure 1). 

 

Admissions,OR=0.96

Reporting rate

0

10

20

30

40

50

60

70

80

90

100

0

200

400

600

800

1000

1200

1400

2013 2014 2015 2016 2017 2018 2019 2020 2021

P
C

V
 3

 c
o

ve
ra

ge
/R

ep
o

rt
in

g 
ra

te
s 

(%
)

In
ci

d
en

ce
 o

f 
p

n
eu

m
o

n
ia

 
ad

m
is

si
o

n
   

  (
p

er
 1

0
0

,0
0

0
)

Years



Quarterly Epidemiological Bulletin: October–December, 2022 
Volume 7 / Issue 4 /Article No. 5 

 

Figure 1: Incidence of pneumonia admissions among children <5 years, Uganda, 2013-2021 

Overall trends in the overall pneumonia mortality, among children under 5 years, Uganda, 

2013-2021 

During the study period, there were 13,632 deaths occurred among children <5 years admitted 

with pneumonia. The PCV vaccine coverage increased from 60% to 92% (Figure 1). The 

national average overall pneumonia mortality rate was 21 (Range: 26 to 14) deaths per 100,000 

children <5 years with the highest in 2013(26). Overall, there was a 6% decline in the overall 

pneumonia mortality among children <5 years (OR= 0.93,95% CI: 0.93-0.95), p=<0.001(Figure 

2). 

 

Figure 2: National trends in the overall mortality among children under 5 years, Uganda, 

2013-2021 

Pneumonia facility-based mortality rate among children under 5 years, Uganda, 2013-2021 

The average national pneumonia facility-based mortality rate was 1,805 (Range: (Range:1, 612 

to 2,097) per 100,000 children <5 years, with the highest in 2020 (2,097 per 100,000 children). 

Overall, the pneumonia facility-based mortality rate declined by 2% (OR:0.98,95% CI:0.97-

0.99). Changes in pneumonia facility-based mortality rate varied with no changes observed at 

health centre IV (OR:0.97,95% CI:0.95-1.00), p=0.058 and general hospital level (OR:1.00,95% 

CI:0.99-1.02), p=0.288. At health centre III level, pneumonia facility-based mortality rate 
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declined (OR:0.95,95% CI:0.93-0.99), while it increased at the regional referral level 

(OR:1.05,95% CI:1.02-1.08) (Figure 3). 

 

Figure 3: Trends in pneumonia facility-based mortality rate across levels among children 

under 5 years, Uganda, 2013-2021 

Regional trends of incidence of pneumonia admissions, overall mortality rate, and facility-

based mortality rate among children under 5 years, Uganda, 2013-2021 

Pneumonia admissions significantly declined across all regions (Table 1). The greatest decline in 

the incidence of pneumonia admissions was in the central region (OR:0.92, CI: 0.920-0.924, 

P<0.001) while the smallest decline was in the northern region (OR:0.99,95% CI:0.99-0.99, 

P<0.001). Unlike pneumonia admissions, facility-based mortality rate only declined in the 

northern region, 7% (0R=0.93,95% CI:0.919-0.943). Overall, pneumonia mortality significantly 

declined across all regions. The greatest decline in pneumonia mortality was in the central region 

(OR:0.92, CI: 0.912-0.943, P<0.001) while the smallest decline was in the eastern region 

(OR:0.95,95% CI:0.936-0.963, P<0.001) (Table 1). 
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Table 1: Regional trends of incidence pneumonia admissions, overall mortality rate, and 

facility-based mortality, among children under 5 years, Uganda, 2013-2021 

 Incidence of pneumonia 

admissions 

Facility based mortality rate Overall mortality 

Region OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value 

Central 0.92 0.92 - 0.92 <0.001 1.00 0.99-1.020 0.332 0.93 0.91-0.94 <0.001 

Eastern 0.95 0.94-0.95 <0.001 1.00 0.99-1.019 0.603 0.95 0.94-0.96 <0.001 

Northern 0.99 0.99-0.99 <0.001 0.93 0.92-0.94 <0.001 0.93 0.92-0.94 <0.001 

Western 0.95 0.95-0.95 <0.001 0.99 0.98-1.00 0.264 0.94 0.93-0.96 <0.001 

 

Spatial distribution of incidence of pneumonia admissions and overall mortality among 

children under 5 years, Uganda, 2013-2021 

Incidence of pneumonia admissions among children < 5 years were highest (1,900 to 14,209 

/100,000) in Kotido and Gulu districts over all 9 years (Figure 4). Gulu district had the highest 

mortality rates (40 to 110/100,000) over all 9 years. Kasese district had consistently high 

incidence of pneumonia admissions and overall mortality rates. 
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Figure 4: Spatial distribution of incidence of pneumonia admissions and overall mortality 

among children <5 years, Uganda, 2013-2021 

Discussion 

We described the trends and spatial distribution of pneumonia hospital admissions and mortality 

among children <5 years in Uganda during 2013–2021.Our findings indicate declines (<10%) in 

the incidence of pneumonia admissions, overall mortality, and facility-based mortality rates over 

the 9-year period. These declines differed across region, with the lowest decline in the incidence 

of pneumonia admissions and mortality observed in the northern region and eastern regions 

respectively. Declines in the pneumonia facility-based mortality rate were only observed at the 

health centre III level and in northern region. Pneumonia facility-based mortality rate increased 

at regional referral hospital level. 

Like the global trend, our findings indicate a reduction in pneumonia admissions over the 9-year 

period(3). However, declines in the incidence in pneumonia admissions reported in this study 

were below those previously observed in other studies in African Countries where the 

Pneumococcal Vaccine(PCV) vaccine was introduced(11,12). A study in Burkina Faso(12) 

indicated 34% reduction in pneumonia admissions among children <5, five years following the 

introduction of PCV. In another study in Zambia(11) pneumonia admissions declined by 37.8% 

and 28.8% among children aged <1 year and 1–4 years, respectively. Previous studies conducted 

among children<5 years with severe pneumonia(13,14) indicated the presence of other 
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pneumonia-causing organisms that the PCV vaccine does not protect against such as the 

Klebsiella species and other viral pneumonia-causing organisms. These could contribute to 

slower declines in pneumonia admissions despite the high PCV coverage. Additionally, the 

observed declines in pneumonia admissions in 2020 could be attributed to the limited access to 

healthcare during the COVID-19 lockdown leading to fewer documented pneumonia admissions 

and not actual declines in pneumonia requiring admission(15). 

Pneumonia mortality declines in both overall and facility-based mortality reported in this study 

were below those observed in other studies in Africa where the pneumonia vaccine was 

introduced. A study in South Africa(16) indicated a 33% and 26% reduction in pneumonia 

mortality among children aged 1 to 11 months and 1 to 4 years respectively. Anticipated gains in 

reduction of hospital pneumonia mortality could be prevented by the presence of overlapping 

risk factors previously documented in Uganda. These include undernutrition, delayed health care 

seeking, co-morbidities such as HIV, limited access to oxygen, and stock out of essential 

treatments(17–21). Additionally, declines in pneumonia  mortality may vary across countries due 

to differences in coding of the cause of death(22). 

Notably, the decline in the facility-based mortality rate were far below (less than half) the decline 

in the overall mortality rate. This indicates a slower progress in the health care system’s capacity 

to reduce pneumonia mortality among children <5 years(23). Existing gaps in timely seeking of 

appropriate treatment and access to parenteral antibiotics and oxygen (where necessary) and 

treatment failure resulting from anti-microbial resistance in developing countries like Uganda 

may contribute to slower declines in the facility-based mortality rate(24). In Uganda, critical 

children are more likely to complete the referral process,(25) it is therefore not surprising that the 

facility based mortality rate at regional referral hospital level increased overtime.  

Regional differences in the trend of incidence of pneumonia admissions, pneumonia overall 

mortality, and facility-based mortality rate were observed. The lowest declines in the incidence 

of pneumonia incidence and mortality were observed in the northern and eastern regions. These 

regions are characterised with poverty and poor  housing, all of which are associated with  an 

increased likelihood  of pneumonia requiring admission and mortality(26,27). 
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Limitations 

Our findings should be interpreted with the following limitation. We used in-patient data which 

could lead to underestimation of the true pneumonia mortality due to the exclusion of community 

deaths. Secondly, we used aggregate secondary data which lacked key variables to further 

explore trends across sub categories within this age group. 

Conclusion  

We highlight declines in the incidence of pneumonia admissions, overall mortality rate, and 

facility-based rate over the nine years following the introduction of the PCV vaccine in Uganda. 

Existing interventions should be intensified to further accelerate the decline in order to achieve 

set targets. 
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