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Dear Reader,  

We take great pleasure in welcoming you to 

Issue 4  Volume 7 of the Uganda National Insti-

tute of Public Health (UNIPH) Quarterly Epidemiological Bulle-

tin.  

We aim to inform the district, national, and global stake-

holders on disease outbreak investigations, public health sur-

veillance, and interventions undertaken in detecting, prevent-

ing, and responding to public health events in Uganda.  

In this issue, we present a variety of articles including;  metha-

nol poisoning following alcohol consumption, factors associat-

ed with acute watery diarrhoea among under 5s, risk factors 

for death among children with severe malaria, trends and spa-

tial-distribution of: pneumonia among under 5s, air quality in 

Kampala city, and cervical cancer in Uganda, COVID-19 im-

pacts on: all cause mortality in Regional Referral Hospitals, 

and gender based violence among adolescent girls and young 

women, risk factors for death among hospitalized pregnant 

women with COVID-19, Lost to follow up among HIV+ pa-

tients on tuberculosis preventive treatment, and rapid ART 

initiation following rollout of Point of Care Early Infant Diagno-

sis testing. 

 

Should you have any questions or require additional infor-

mation related to articles in this bulletin please contact us on: 

jzalwango@musph.ac.ug, hnelly@musph.ac.ug, OR 

lbulage@musph.ac.ug  

We hope you find this information valuable and we shall ap-

preciate any feedback from you.  
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Updates  

Uganda PHFP Shines at the 2nd International 
Conference on Public Health in Africa (CPHIA), 
Kigali Convention Center, Rwanda,13th – 15th De-
cember 2022 

 

Author and institutional affiliation: Gorreti Marie 
Zalwango, Uganda Public Health Fellowship Pro-
gram-Field Epidemiology Fellow Cohort 2022, Email: 
mzalwango@musph.ac.ug, Tel: +256-752-610-802 

 

From 2021, Africa Centers for Disease Control and 
Prevention (Africa CDC) has organized annual con-
ferences to help further Africa CDC’s mission to 
“strengthen Africa’s public health institutions’ capac-
ities, capabilities, and partnerships to prevent, de-
tect, and respond quickly and effectively to disease 
threats based on science, evidence-based policy, 
and data-driven interventions and programs”.  

 

In Dec 2022, the 2nd International Conference on 
Public Health in Africa was held in Kigali, Rwanda 
with the theme, Preparedness for future Pandemic 
and Post-Pandemic Recovery: Africa at a Cross-
road. This offered a unique platform for African lead-
ers, researchers, policymakers, and stakeholders to 
share scientific findings and public health perspec-
tives and collaborate on research, innovation and 
public health across the continent.  

 

The Uganda Public Health Fellowship Program 
(PHFP) participated in this knowledge sharing event 
where a number of oral and poster presentations 
were made. Marie Gorreti Zalwango, a fellow at the 
PHFP won the best oral presentation award for the 
presentation on “Risk factors for death among chil-
dren with severe malaria in Namutumba District, 
Uganda, September 2021-February 2022”.  

 

Other presentations from the PHFP shared during 
the conference included: Investigation of human 
tungiasis cases, Sheema District, Uganda, Novem-
ber 2021 to February 2022; Increased all-cause 
mortality at regional referral hospitals in Uganda dur-
ing the COVID-19 pandemic, 2020-2021 by Sherry 
Rita Ahirirwe; Trends and spatial distribution of neo-
natal sepsis in Uganda, 2016-2020,Deaths among 
pregnant women due to severe COVID 19 at admis-
sion- a case control study, Uganda June 2020-
August 2021 by Stella Martha Migamba, and Prepar-
edness and risk assessment for plague in West Nile 

Region-Uganda, August 2021 by Immaculate 
Atuhaire. 

 

 

Air Quality; The opportune sphere worth 
pursuit 

 

Author and institutional affiliation: Mackline 
Ninsiima, Uganda Public Health Fellowship 
Program-Field Epidemiology Fellow Cohort 
2022, Email: nmackline@uniph.go.ug, Tel: 
+256-787-819-496 

Are you aware about the air you breathe? Have 
you ever known that the air you breathe might 
have harmful effects on your health? Do you 
know that people are dying prematurely due to 
air pollution? Last but not least, do you even 
know that it is your responsibility to improve the 
air you breathe? Based on these rhetorical 
questions, a PHFP fellow (Mackline Ninsiima) 
decided to prioritize her attention to air quality 
during her deployment at Kampala Capital City 
Authority (KCCA); an opportunity that has been 
a great game-changer in her career world. Air 
quality is one of the outstanding health con-
cerns today; a silent killer accounting for an es-
timated 6.7 million premature deaths worldwide. 

 The PHFP fellow at the KCCA host site was 
privileged to present the air quality operations 
and spatio-temporal trends of air quality in 
Kampala City during the East African stake-
holder’s conference organized by United Na-
tions Environment Programme (UNEP) and at 
the Air Quality and Health Symposium orga-
nized by GEO Health Hub at the University of 
Nairobi and Columbia Global Centre, Nairobi. 
The majority of the roundtable discussions were 
centered on projects evaluating the effects of 
air quality on health across the East African Cit-
ies. 

mailto:mzalwango@musph.ac.ug
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Cohort 2022 Fellow’s manuscript writing 
workshop, Jinja, 05th-09th December 2022 

 

Author and institutional affiliation: Jane 
Frances Zalwango, Uganda Public Health Fellow-
ship Program-Field Epidemiology Fellow Cohort 
2022, Email: zalwangojf@uniph.go.ug, Tel: +256-
779-199-389 

A manuscript writing workshop was held during 
December 05-09, 2022 for all PHFP Cohort 2022 
Advanced Field Epidemiology Fellows who had 
completed a public health project as evidenced by 
a report or a draft manuscript. The workshop was 
funded by the US-CDC Foundation under the Data 
for Health Initiative. Thirty participants attended 
and included fourteen fellows, five mentors, ten 
Uganda National Institute of Public Health (UNIPH) 
staff. 

Training sessions were led by the US-CDC 
Resident Advisor for the Uganda Public Health 
Fellowship Program (PHFP), UNIPH staff in-
cluding Uganda Public Health Fellowship Pro-
gram (PHFP) supervisors, UNIPH Program Co-
ordinators, and Scientific Communication men-
tors. During the workshop, short theoretical and 
hands-on writing sessions ere held with the goal 
of generating complete draft manuscripts by 
each fellow at the end of the 5-day workshop. 

The mentorship continued post site as partici-
pants were required to continue developing 
their manuscripts under the guidance of men-
tors. The mentors will continue to support the 
fellows until publication of the manuscripts.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Outbreak investigations responded to: 
Ebola virus disease outbreak response Sep-
tember-December, 2022 

 

Author and institutional affiliations: Helen 
Nelly Naiga, Uganda Public Health Fellowship 
Program-Field Epidemiology Fellow Cohort 
2022, Email: naigahelen@uniph.go.ug, Tel: 
+256-783-042-048 

On 20th September 2022, the Ministry of Health 
declared an outbreak of Sudan ebolavirus 
(SVD) after a case managed at Mubende Re-
gional Referral Hospital (MRRH) in Mubende 
District was confirmed through testing at the 
Uganda Virus Research Institute (UVRI). This is 
the first time in more than a decade that Ugan-
da reported an outbreak of Sudan ebolavirus. 
The largest Ebola outbreak in Uganda occurred 
in 2000–2001 with 425 cases and 224 deaths 
(Sudan strain). This Ebola outbreak is the sec-
ond largest in Uganda with 142 total confirmed 
cumulative cases and 55 cumulative deaths 
from 10 districts. 

 

The PHFP team and alumni were among the 
first teams to respond to this Ebola outbreak, 
primarily under the surveillance pillar. The 
PHFP team and the alumni were assigned head 
of case investigation, active case search, con-
tact listing, tracing and follow up, developing ep-
idemiological links, updating daily situation re-
ports in all the nine districts and at the national 
level. The PHFP team diligently performed 
these roles throughout the response, from Sep-
tember to December 2022. Thanks to the entire 
PHFP family (mentors, supervisors, administra-
tors, current fellows, and alumni) for swinging 
into action to put an end to the Ebola outbreak. 

On the 11th, January 2023, Uganda was de-
clared Ebola-free. We thank all the responders 
for the great work done to achieve this victory. 

Continued from page 2 
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Upcoming events 

International Health Days January-March 2023 

Authors and institutional affiliations: Jane 
Frances Zalwango and Helen Nelly Naiga, Uganda 
Public Health Fellowship Program-Field Epidemiolo-
gy Fellows, Cohort 2022 

Every year, days referred to as international health 
days are set aside to commemorate different public 
health issues. This draws the public’s attention to 
these public health issues, improving awareness 
and information dissemination to these areas of con-
cern. 

 

January 29th, 2023: World Leprosy Day 

Leprosy still exists! Approximately 200,000 people 
are diagnosed with leprosy every year, with millions 
more living with leprosy-related disabilities, primarily 
in Asia, Africa, and South America. Every year on 
the last Sunday of January, the world commemo-
rates World Leprosy Day (WLD). This international 
day provides an opportunity to honor those who 
have suffered from leprosy, increase awareness of 
the disease, and advocate for an end to leprosy-
related stigma and discrimination. The theme for this 
year is "Act Now. End Leprosy." Three key messag-
es are being emphasized: elimination is possible, act 
now by prioritizing leprosy elimination, and reach the 
unreached. 

Fun fact: The last Sunday of January was cho-
sen as the WLD by French humanitarian, Raoul Fol-
lereau as a tribute to the life of Mahatma Gandhi, 
who did much work with persons affected by leprosy 
and died at the end of January in 1948.  

 

February 4th, 2023: World Cancer Day 

World Cancer Day is observed worldwide on 
February 4th. The aim is to inform and encour-
age people on its prevention, early detection, 
and treatment. World Cancer Day 2023 is the 
second year of the three-year 'Close the Care 
Gap' campaign, which focuses on equity. The 
second year will be focused on bringing togeth-
er individuals, groups, advocates, and decision-
makers to push for change and take action. Re-
al-world progress is highlighted alongside inno-
vation and medical achievements. Even little 
efforts, such as encouraging neighbors to 
transport a neighbor to cancer treatment or en-
suring that the neighborhood school provides a 
variety of healthy and affordable food options, 
can have a big impact.  

Fun fact: World Cancer Day has become 
one of the most celebrated health awareness 
days around the world. Different colors and 
symbols are used to identify and promote the 
fight against different types of cancer. The pink 
ribbon represents breast cancer awareness, 
while the orange ribbon raises awareness of 
childhood cancer. The American Cancer Socie-
ty uses the daffodil flower to symbolize hope for 
a world without cancer. 

 

March 24th, 2023:  World Tuberculosis Day 

Each year we commemorate World Tuberculo-
sis (TB) Day to raise public awareness about 
the devastating health, social and economic 
consequences of TB and to step up efforts to 
end the global TB epidemic. 
Fun fact: The date marks the day in 1882 
when Dr. Robert Koch announced that he had 
discovered the bacterium that causes TB pav-
ing way for diagnosis and cure.  
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Continued from page 4 

Methanol poisoning caused by adulteration of 
alcohol at production stage in a factory in 
North Western Uganda, August 2022 
Authors: Robert Zavuga*1, Thomas Kiggundu1, 
Mackline Ninsiima1, Peter Chris Kawungezi1, Law-
rence Oonyu1, Brian Agaba1, Richard Migisha1, 
Doreen Gonahasa1, Daniel Kadobera1, Benon 
Kwesiga1, Lilian Bulage1, Freda Loy Aceng2, Josh-
ua Kayiwa2, Peter Edward Okello1, Issa Makumbi2, 
Alex Riolexus Ario1,2  

Institutional affiliations: 1Uganda Public Health 
Fellowship Program, Uganda, National Institute of 
Public Health, Kampala, Uganda, 2Ministry of 
Health, Kampala, Uganda 
*Correspondence: Email: rzavu-
ga@musph.ac.ug, Tel:+256772655723 

Summary 

Background: Methanol is a toxic industrial sol-
vent which, when ingested can cause vision loss, 
severe illness, and death. In August 2022, the 
Ugandan Ministry of Health was notified of a clus-
ter of sudden deaths in Arua City and Madi-Okollo 
District in persons who had consumed gin (Gin X) 
produced from a local manufacturer (Manufacturer 
A). We investigated the outbreak to determine the 
scope of the problem, identify the risk factors for 
the sudden deaths, and recommend control and 
prevention measures.   
Methods: We defined a suspected case as 
acute onset of blurred vision with abdominal pain, 
general body weakness, headache, or profuse 
sweating in a resident of Arua City or Madi-Okollo 
districts from 16–26 August 2022. A retrospective 
cohort study was carried out among the cases to 
identify risk factors for death. In collaboration with 
Uganda Police Force and the Uganda National Bu-
reau of Standards, we collected samples of Gin X 
from manufacturer A for methanol toxicology anal-
ysis at the Government Analytical Laboratory in 
Kampala. Autopsies were carried out on all de-
ceased case-patients. 
Results: We identified 48 cases (47 males and 
1 female); 18 (38%) died. The median age of cas-
es was 32 years (IQR 26-46). Compared with cas-
es who consumed one 200ml bottle or less of Gin 
X, the risk of dying was 4 times (RR=4.1, 95% CI: 
0.49-34, p=0.19) higher (non-significant) among 
those who drank 2 bottles, and 10 times (RR=10.7, 
95% CI: 1.5-75, p=0.02) higher among those who 
drank ≥3 bottles. The mean methanol content 
among the five samples which were collected from 
manufacturer A was 594,424 mg/L (range 259,263
- 809,193 mg/L), higher than the maximum recom-

mended limit of 50mg/L. Eight autopsies all 
showed liver inflammation oedema, gastrointes-
tinal bleeding, and pulmonary oedema which is 
consistent with methanol poisoning. We found 
out that manufacturer A was not licensed to pro-
duce gins but rather fruit wines only. 
Conclusion: This outbreak was caused by 
consumption of Gin X manufactured by manu-
facturer A which was adulterated with methanol 
at the production stage. We recommend strict 
enforcement of the laws that govern alcohol 
production and distribution. 

 

Background 

Methanol is a toxic industrial organic solvent 
which is used as a cleansing solution, pesticide, 
and an alternative bio-fuel [1, 2]. It is also some-
times mixed with ethanol in alcoholic beverages 
either by mistake or intentionally as a cheap 
substitute for ethanol. Methanol poisoning is an 
important public health problem because of its 
severe consequences. The maximum safe limit 
of methanol in drinking alcohol is 50mg/L [3].  
Once ingested, it undergoes enzymatic oxida-
tion and is converted to highly toxic formic acid 
which can lead to metabolic acidosis, neurotoxi-
city, optic nerve damage and death [4]. Symp-
toms usually appear 12-24 hours after ingestion 
but can be delayed if ethanol is ingested simul-
taneously [5].  
Unregulated and unrecorded alcohol produc-
tions are responsible for most methanol poison-
ing outbreaks due to adulteration of alcoholic 
beverages. Low income countries are dispro-
portionately affected due to poor capacity to 
regulate and monitor the sale of the unrecorded 
alcoholic beverages [6]. Delays in notification of 
the health system to respond to outbreaks, poor 
health seeking behavior of the victims, and una-
vailability of adequate resources to treat metha-
nol toxicity can lead to severity of symptoms 
and high case fatality rates [7].  
On 18th August 2022, the Uganda Ministry of 
Health (MoH) through the Public Health Emer-
gency Operations Centre (PHEOC) received a 
report about a cluster of deaths in Arua City. 
This incident reportedly occurred after multiple 
persons consumed alcohol which was packed 
in plastic bottles from a local alcohol manufac-
turer. The victims presented with headache, 
backache, restlessness, difficulty in breathing, 
and loss of consciousness before they died. 
The same incident was also reported in the 

mailto:rzavuga@musph.ac.ug
mailto:rzavuga@musph.ac.ug
file:///C:/Users/HP/Downloads/Final-Zavuga_Methanol%20poisoning.docx#_ENREF_1#_ENREF_1
file:///C:/Users/HP/Downloads/Final-Zavuga_Methanol%20poisoning.docx#_ENREF_2#_ENREF_2
file:///C:/Users/HP/Downloads/Final-Zavuga_Methanol%20poisoning.docx#_ENREF_3#_ENREF_3
file:///C:/Users/HP/Downloads/Final-Zavuga_Methanol%20poisoning.docx#_ENREF_4#_ENREF_4
file:///C:/Users/HP/Downloads/Final-Zavuga_Methanol%20poisoning.docx#_ENREF_5#_ENREF_5
file:///C:/Users/HP/Downloads/Final-Zavuga_Methanol%20poisoning.docx#_ENREF_6#_ENREF_6
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neighboring district of Madi-Okollo after consumption 
of the same beverage. We investigated the outbreak 
to determine the scope of the problem, cause of 
sudden deaths, identify the risk factors for the sud-
den deaths in these clusters, and recommend con-
trol and prevention measures.   
Methods 
Outbreak area 
The investigation was conducted in Arua City and 
Madi-Okollo District which are both located in North 
Western Uganda (Figure 1). This region is bordered 
by Democratic Republic of Congo in the west and 
South Sudan in the North. It is served by Arua Re-
gional Referral Hospital (ARRH), which is the main 
referral treatment facility.  

 
Figure 1: Location of Arua City and Madi-Okollo 
Districts, Uganda 

Case definition and finding 

We defined a suspected case as; onset of blurred 
vision or abdominal pain with any of the following: 
general body weakness, headache, dizziness, pro-
fuse sweating, or loss of vision in a resident of Arua 
City or Madi-Okollo District from 16 to 26 August 
2022.  
We reviewed medical records from ARRH and other 
health facilities where the cases sought care from for 
the month of August 2022. With the help of commu-
nity health workers who are also referred to as vil-
lage health team members we conducted communi-
ty case-finding in Arua City and Madi-Okollo District 
in the affected sub counties. We interviewed survi-
vors and next-of-kin of the deceased to develop a 
line list of the suspected cases. We also conducted 
key informant interviews with the local community 
leaders to investigate the occurrence of similar cas-
es in the communities. 
 
Descriptive epidemiology  

We analyzed the line list data to characterize case-

patients by their clinical presentations. We used 
attack rates to describe the distribution of cases 
by age and place of residence. The attack rates 
were calculated using population data from the 
Uganda National Bureau of Statistics (UBOS) 
population projections for Arua City and Madi-
Okollo District.  
Laboratory and post mortem investigations 

In collaboration with the Uganda Police Force 
and the Uganda National Bureau of Standards 
(UNBS) - the body responsible for licensing and 
certification of products in Uganda, eight sam-
ples of the suspected gin were collected and 
submitted to the Government Analytical Labora-
tory (GAL) in Kampala for toxicological analy-
sis. Additionally, police carried out eight autop-
sies on the deceased from ARRH. 
Case management 
We identified data on how the survivors and de-
ceased were managed through visiting the 
heath facilities where they sought treatment, 
reviewing their medical records, and the type of 
treatment they received. 
Trace-back investigations and environmen-
tal assessment 

We interviewed survivors, next of kin of the de-
ceased, the owners of the factory, owners of 
bars and shops that were selling alcohol to 
identify the source of the implicated gin X, and 
the point at which and why it might have been 
adulterated. 
Hypothesis generation interviews 
We used a structured questionnaire to interview 
survivors and next of kin of the deceased on 
the case-patients’ alcohol exposures two days 
prior to their onset of symptoms.  
Retrospective cohort study 
The initial investigation showed that all cases 
had consumed gin X from 16 to 26 August 
2022, suggesting that gin X was implicated. We 
then conducted a retrospective cohort study 
and enrolled all cases in the two most affected 
sub-counties in Arua City and Madi-Okollo Dis-
trict to determine the risk of death after con-
suming gin X. We used a structured question-
naire to interview all cases. The questionnaire 
inquired whether they drunk gin X between 16 
to 26 August 2022, the exposure dates, place 
where they drunk gin X from, and the quantity 
of gin X taken. 
 
Ethical considerations: This outbreak inves-
tigation was in response to a public health 
emergency and was therefore determined to be 
non-research. The MoH gave a directive to in-
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Continued from page 6 

vestigate this outbreak and the office of the Center 
for Global Health, US Center for Disease Control 
and Prevention determined that this activity was 
not human subject research and that its primary 
intent was for public health practice or disease 
control.  
The authors sought permission to conduct the in-
vestigation from District Health authorities of Arua 
City and Madi-Okollo District. Permission was also 
sought from the administrators of the health facili-
ties to access data about patients who had been 
admitted and those that had died. The authors 
sought verbal informed consent from the respond-
ents who were survivors, next of kin of the de-
ceased, local leaders, and police detectives. They 
were all informed that their participation was volun-
tary and their refusal would not attract any nega-
tive consequences. Data which was collected did 
not contain individual personal identifiers as a way 
of ensuring confidentiality. 
 
Results 

Descriptive epidemiology 

A total of 48 suspected cases (47 male) were line 
listed, including 30 in Arua City (AR=8/100,000) 
and 18 in Madi-Okollo District (AR=10/100,000). 
The outbreak affected the 25-34-year age group 
(AR=27/100,000) more than other age groups 
(Table 1). Eighteen deaths were reported (case-
fatality rate: 38%), including 12 in Arua City and 6 
in Madi-Okollo District. The median age of cases 
was 32 years (IQR 26-46). Cases presented with 
blurred vision (79%), abdominal pain (77%), head-
ache (70%), dizziness (69%), and other symptoms 
(Table 2). 
Table 1: Attack rates and case fatality rate of 
methanol poisoning by age group, sex, and 
district among 48 cases of methanol poisoning 
during an outbreak in Arua City and Madi-
Okollo District, Uganda, August 2022 

 
 
 
 

 
Table 2: Distribution of clinical signs and 
symptoms among 48 cases of methanol poi-
soning during an outbreak in Arua City and 
Madi-Okollo District, Uganda, August 2022 

 
Cases were clustered around the bars which 
also acted as main distributors of gin X (Figure 
2). This outbreak only affected one subcounty in 
each district. That is, Ayivu division in Arua City 
(AR=7/100,000) and Ogoko subcounty in Madi-
Okollo District (AR=13/100,000).  
 

 
Figure 2: Geographical distribution of meth-
anol poisoning cases during an outbreak in 
Arua City and Madi-Okollo District, Uganda 
August 2022 
 
The index case first developed symptoms on 17 
August and the last on 24 August 2022. The ep-
idemic curve suggests a point source exposure 
lasting for 7 days (Figure 3). The number of 
cases reduced after police intervention on 21 
August, 2022. This was done through closure of 
manufacturer A, seizure, and destruction of 
stock of the main distributors. 
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Figure 3: Symptom onset and deaths during the 
methanol poisoning outbreak in Arua City and 
Madi-Okollo District, August 2022 

Case management 

All cases consumed gin X from 17 to 23 August 
2022 before the onset of symptoms. The average 
time between the last ingestion of alcohol and onset 
of symptoms was 13 hours (SD±6) and the mean 
time between onset of symptoms and death was 20 
hours (SD±16). 

Among the 18 deaths, 14 (78%) occurred in the 
community without accessing any health facility 
while the rest died in health facilities. Fourteen survi-
vors (11 from Madi-Okollo District and 3 from Arua 
City) were referred to ARRH for treatment. The rest 
of the survivors were managed at home. The aver-
age duration of stay in the hospital for those who 
were admitted was two days. Despite having a diag-
nosis of methanol poisoning, none of the case-
patients who were admitted in ARRH received intra-
venous ethanol, which is the recommended treat-
ment.  
Laboratory and autopsy investigation results 

According to the UNBS report, among the eight 
samples picked from manufacturer A, five contained 
excessive concentrations of methanol above the 
maximum recommended limit of 50mg/L. Their 
mean methanol content was 594,424 mg/L (range 
259,263-809,193 mg/L) [8]. All the eight autopsies 
that were conducted revealed liver inflammation, 
gastrointestinal bleeding and pulmonary oedema, all 
of which are consistent with methanol poisoning. 

Trace-back investigation findings 

After interviewing the cases, four bars which were 
the possible source of the implicated gin X were 
identified, that is, three in Arua City and one in Madi-
Okollo District. These bars also acted as the main 
distributors of gin X in the region. Interviews with the 
bar owners reveled that they all got their supply of 
gin X from Manufacturer A located in Arua City.   

Manufacturer A was a small-scale alcohol-
producing company run in a home setting with 
production capacity of less than 1,000 liters per 
day. It had been in existence since 2001 and 

was fully licensed by UNBS to produce pineapple 
wine prior to this outbreak. Manufacturer A did not 
have an established storage, inventory, and ware-
house management system. The bottles did not 
have serial numbers and the production batches 
lacked batch numbers. 

In April 2022, manufacturer A started engaging in 
production of gin X and hired a chemist for this 
role. Production went on illegally without licensing 
from UNBS from April until August 2022. 
At the beginning of August 2022, a disagreement 
ensued between the chemist and the proprietor of 
manufacture A which was concerning about the 
high cost of buying raw materials. It was alleged 
that the chemist would buy raw materials cheaply 
and then quote a higher figure to the proprietor. 
Despite this disagreement, the chemist continued 
to work until his last day of 13 August 2022. After 
the 13 August 2022 production, the chemist did not 
return back for work and all his known phone con-
tacts were unreachable. Four days later, the index 
case appeared.  

Retrospective cohort study findings 

The risk of death increased significantly with in-
creasing number of gin X bottles consumed (Table 
3). 
Table 3: Dose-response relationship among 
cases after consumption gin X in Arua City and 
Madi-Okollo District, Uganda during a metha-
nol poisoning outbreak, August 2022 

Discussion  
This was a methanol poisoning outbreak following 
adulteration of illicit alcohol at production stage 
from manufacture A. Almost entirely only males 
were affected. Four out of ten people died after 
consumption of the gin X. The risk of death in-
creased with increasing quantity of gin X con-
sumed. This investigation highlights the need for 
enhanced food poisoning community-based               
surveillance and public awareness about the dan-
gers of illicit alcohol. 
The adulterated alcohol was traced back to manu-
facturer A, which was illegally producing the gin. 

file:///C:/Users/HP/Downloads/Final-Zavuga_Methanol%20poisoning.docx#_ENREF_8#_ENREF_8
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Unrecorded and unregulated alcohol has been linked 
to several methanol poisoning outbreaks [9, 10]. The 
proportion of unregulated alcohol as a percentage of 
total alcohol is high among low income countries with 
an estimated value of 42 percent in Uganda [11]. Un-
regulated alcohol production possess a health securi-
ty threat because its produced without regulatory and 
market oversight and hence increasing the risk of 
safety, poor quality, and chances of adulteration [9].  
During this investigation, tracing back the exact batch 
where the poisonous alcohol gin X was drawn from 
was difficult because of poor store keeping practices 
of manufacturer A. The packaging of gin X lacked se-
rial numbers which made it difficult in identifying the 
possible points of adulteration along the supply chain 
beyond the production stage. This improper docu-
mentation is contradictory to best practices of label-
ling and coding alcoholic beverages[12]. In future, 
proper labeling and coding of alcoholic batches by 
manufactures could allow efficient trace-back. 
Males were the only ones who were entirely affected 
by this outbreak. This is in line with other Ugandan 
studies which show a huge gender disparity in regard 
to alcohol consumption where men consume alcohol 
more than women [13, 14]. It is not surprising that the 
methanol alcohol poisoning outbreak affected more 
men than women. 
This outbreak caused 18 deaths with a Case Fatality 
Rate (CFR) of 38 percent. This is high compared to 
what has been reported in some African studies. Ret-
rospective studies done in Libya (2013) and Kenya 
(May and July 2014) indicate that among 1,000 pa-
tients who were poisoned in Libya, 101 died corre-
sponding to CFR of 10% while among the 341 and 
126 cases in Kenya, 100 and 26 people died corre-
sponding to 29% and 21% CFR respectively[15]. The 
deaths in our study were likely associated with not 
seeking proper health care as many cases didn’t go 
to health facilities and died at home. Wu X et al, 2022 
note that early diagnosis and timely medical care are 
essential in reducing morbidity and mortality of meth-
anol poisoning [7].  
Although methanol is present in most alcoholic drinks 
and poses no harm at low levels, excesses  above 
50g/L can be lethal [3]. As with other toxic agents, 
methanol toxicity is dose dependent. There was a 
significant increased risk of death with increasing 
dose of methanol consumed. This is in agreement 
with findings from a systematic review which was 
done in 2017 and concluded that the concentration of 
biological exposure indices and clinical symptoms for 
methanol exposure have a dose response relation-
ship[16].  
Study limitations 
We were unable to confirm presence of methanol in 
blood of case-patients since at the time of the investi-

Continued from page  8 

methanol exposure have a dose response rela-
tionship[16].  
Study limitations 
We were unable to confirm presence of metha-
nol in blood of case-patients since at the time of 
the investigation most survivors had already 
been discharged from hospital or were recover-
ing. The blood samples which were earlier col-
lected by police, were not properly stored and 
were submitted late to the GAL. This could not 
permit analysis. However, the patients’ clinical 
presentations, epidemiologic data, laboratory 
toxicological findings, and post mortem results 
were all consistent with methanol poisoning.  
Conclusion 

We concluded that this outbreak was caused by 
consumption of gin X which was adulterated 
with high concentration of methanol at the pro-
duction stage from manufacturer A. There could 
have been a possibility that this adulteration 
was intentional following the disagreement be-
tween the chemist and the proprietor. We rec-
ommend the enforcement of the laws that gov-
ern alcohol production and distribution in Ugan-
da. The UNBS could carry out regular impromp-
tu checks for methanol even on other previously 
certified alcoholic brands.  

Public health actions taken 

Immediately after the outbreak was detected 
the Ministry of Health instructed the investiga-
tion. With support from the Uganda Police 
Force and the UNBS, the implicated manufac-
turer was closed and stopped production on 21 
August 2022. Two employees of manufacturer 
A and one of the main dealers of gin X in Arua 
city were apprehended on 21 August 2022 and 
prosecuted in courts of law. The chemist and 
the proprietor went on the run and were be-
lieved to have fled the country by the time of 
this investigation. 
Stocks gin X were withdrawn from the major 
distributors and destroyed. Community sensiti-
zation was carried out with support from Arua 
City and Madi-Okollo District authorities on ra-
dio talk shows and community gatherings. Com-
munity event-based surveillance was strength-
ened where members of the community were 
encouraged to report any suspicious alcohol 
related symptoms and deaths to the local health 
authorities. 
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Summary 

Introduction: Diarrheal diseases are a leading 
cause of morbidity in Ugandan children. Despite 
having a 2-dose rotavirus vaccination coverage of 
>95% from 2019 to 2021, Obongi District consist-
ently reported the highest incidence of acute wa-
tery diarrhea (AWD) in the country during the peri-
od January 2017-April 2022. We assessed the fac-
tors associated with AWD among children aged 0-
59 months in Obongi District in the month of April 
2022. 

Methods: We conducted a 1:2 unmatched case
‒control study. We defined a case of AWD as the 
passage of ≥3 loose/liquid stools per day with neg-
ative malaria and pneumonia tests in a child aged 
0-59 months residing in Itula or Palorinya sub-
counties from 1-30 April 2022. We reviewed medi-
cal records and interviewed case-persons’ caregiv-
ers. A control was a child aged 0-59 months from a 
neighboring household with no AWD from 1-30 
April. We used logistic regression to identify fac-
tors associated with AWD. 

Results: Among 193 cases and 386 controls, 
104 (54%) cases and 183 (47%) controls were 
male (p=0.14) and 58 (30%) cases and 127 (33%) 
controls were aged 12-23 months (p=0.56). In to-
tal, 187 (97%) cases and 369 (96%) controls had 
received at least one dose of rotavirus vaccine 
(p=0.45), and 58 (30%) cases and 120 (34%) con-
trols (p=0.34) treated their drinking water by boil-
ing/ using chlorine. Suffering from a comorbidity 
(undernutrition, diabetes mellitus, and/or HIV) 

(AOR=12; CI: 2.5-53), having a caregiver who 
did not wash hands with soap and water after 
visiting the toilet (AOR=3.9; CI: 1.2-13), and liv-
ing in households that used borehole water ver-
sus piped water (AOR=4.0; CI: 1.7-9.6) were 
associated with AWD. 

Conclusion: Comorbidities, failure of care-
givers to wash their hands with soap after visit-
ing toilets, and use of borehole water were as-
sociated with AWD. Community sensitization on 
handwashing at critical times, using clean water 
and soap, and expanded use of piped water 
could reduce AWD incidence in this area. 

 

Introduction 

Acute watery diarrhea (AWD) is the second 
leading cause of mortality among children aged 
0–59 months worldwide, causing an estimated 
525,000 deaths and 1.7 billion child cases an-
nually (1). In Uganda, acute watery diarrhea is 
among the top ten causes of morbidity in chil-
dren aged 0–59 months, accounting for up to 
8% of all outpatient visits (2). The trends and 
spatial distribution of acute watery diarrhea 
among children aged 0–59 months from 2016–
2021 showed an average national incidence of 
12 (±2.1) cases per 100 children (E.N., un-
published data). 

Studies in Ethiopia and Zambia showed that the 
use of unprotected water sources, age of the 
child caregiver, child weaning time, family size, 
low maternal education, poor sanitation, con-
taminated water source, duration of breast feed-
ing, failure to wash hands, absence of rotavirus 
vaccination, failure to dispose of feces hygieni-
cally, and adequate food hygiene were signifi-
cant predictors of AWD among children aged 0–
59 months (3-9). Other studies showed that 
child-related factors such as sex (10), age (11), 
and malnutrition (12) were associated with 
childhood diarrhea. 

The World Health Organization (WHO) recom-
mends the use of the rotavirus vaccine as part 
of a comprehensive strategy to control AWD in 
addition to treatment packages and preventive 
strategies such as oral rehydration salt (ORS) 
solution, zinc supplements, rehydration with in-
travenous fluids (in cases of severe dehydration 
or shock), promotion of early and exclusive 
breastfeeding, continuous breast feeding 
(breast milk is an excellent rehydration fluid), 
hand washing, supply of clean and safe water 

mailto:nsubugaeddiej@musph.ac.ug
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and sanitation, and provision of nutrient-rich foods 
(13, 14). The majority of children (90%) who receive 
the rotavirus vaccine are protected from severe rota-
virus diarrhea, and approximately 70% of them are 
completely protected from all forms (severe and 
mild) of rotavirus disease (15). Before the introduc-
tion of the rotavirus vaccine in 2018, rotavirus diar-
rhea was responsible for nearly 40% of all AWD cas-
es and nearly 11,000 deaths among children under 
5 years of age in Uganda annually (14, 16). In addi-
tion to the WHO recommended treatment packages 
and preventive strategies for AWD that were already 
in use (17), on 26 June 2018, the government of 
Uganda through the Ministry of Health (MoH) intro-
duced the rotavirus vaccine into the Uganda Nation-
al Expanded Program on Immunization (UNEPI) to 
protect children from AWD (14, 16). The rotavirus 
vaccine is free and available in health facilities and 
through community vaccination outreaches through-
out the country (18). Uganda immunizes its children 
at 6 and 10 weeks of age with an interval of at least 
4 weeks between doses (18).Acute watery diarrhea  
among children aged 0–59 months is a notifiable 
disease in Uganda (19). AWD surveillance is pas-
sive as part of the national integrated disease sur-
veillance and response system (19). When an AWD 
case is diagnosed at a health facility, the information 
about that case is filled into the health facility outpa-
tient register or inpatient register depending on 
whether the patient was treated as an outpatient or 
inpatient, respectively (19-21). At the end of every 
month, the total number of AWD cases at the health 
facility are added and reported to the district and the 
MoH through the health unit outpatient monthly re-
port (HMIS 105) and the health unit inpatient month-
ly report (HMIS form 108) (19-21). These reports are 
then uploaded into the electronic district health infor-
mation system version 2 (DHIS2), where they are 
easily accessed by MoH policy makers and other 
stakeholders (19, 22). Despite having a 2-dose rota-
virus vaccination coverage of >95% from 2019–
2022, Obongi District consistently reported the high-
est incidence rates of AWD in Uganda, with >45 cas-
es/100 children aged 0–59 months each year from 
2017–2021 (E.N., unpublished data). Identifying fac-
tors associated with AWD among children aged 0–
59 months in Uganda would provide evidence to 
guide the Ministry of Health (MoH), Obongi District 
local government, and implementing partners to con-
trol AWD in this age group. To generate this evi-
dence, we identified the factors associated with 
AWD among children aged 0–59 months in Obongi 
District in the month of April 2022. 

 

 

Methods 

Study setting 

Obongi District is a refugee-hosting district in 
Uganda, primarily hosting refugees from South 
Sudan. Its refugee population was estimated at 
128,500 persons (23), outnumbering the host 
community population, estimated at 50,000 
people (24). It was estimated that 12% of refu-
gees in Obongi District were children aged 0–
59 months (23). Obongi District is in the West 
Nile Region of Uganda and is bordered by 
Moyo District in the north, Adjumani District in 
the east, Yumbe District in the west, and Madi-
Okolo District in the south. It comprises six sub-
counties (Aliba, Ewafa, Gimara, Itula, Obongi 
Town Council, and Palorinya) (25), of which Itu-
la and Palorinya contributed more than 75% of 
the AWD cases among children aged 0–59 
months in the district (22). The current safe wa-
ter coverage of Itula and Palorinya subcounties 
is 11,379 (95%), with only 73 (57%) of all water 
sources, 2 (60%) of the shallow wells, 52 (49%) 
of the deep boreholes, 6 (86%) of the rainwater 
tanks, and 13 (100%) of the tap stands in a 
functional state as of September 2022 (26). The 
household latrine coverage of Itula and 
Palorinya subcounties was 93.4% as of Sep-
tember 2022 (27). 

 

Study design and population 

We conducted an unmatched case–control 
study in Itula and Palorinya subcounties to as-
sess the factors associated with AWD among 
children aged 0–59 months. The study re-
spondents were child caregivers living in Itula 
and Palorinya subcounties of Obongi District in 
Uganda. We defined a case of AWD as the 
passage of ≥3 loose or liquid stools per day 
with negative malaria and pneumonia tests in a 
child aged 0–59 months residing in Itula or 
Palorinya subcounties, Obongi District, from 1–
30 April 2022. A control was a child aged 0–59 
months who did not suffer from AWD from 1–30 
April 2022 and was from households that had 
no case in them residing in Itula or Palorinya 
Subcounties, Obongi District, from 1–30 April 
2022. Overall, we studied children aged 6–59 
months residing in Itula and Palorinya sub-
counties, Obongi District, from 1–30 April 2022. 
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Sample size 

The sample size was determined using the Fleiss 
formula, which is one of the double population pro-
portion formulas. The required sample size was 
calculated using the Fleiss formula in Epi Info soft-
ware version 7 with the following assumptions: the 
prevalence of childhood diarrhea derived from a 
study performed by Asfaha K.F. et al in Zana Dis-
trict of Ethiopia in 2015 (28) with 18% and 34% 
proportions of controls and cases, respectively, 
using untreated drinking water as one of the deter-
minant factors of acute watery diarrhea morbidity, 
a ratio of case to control of 1:2, 95% confidence 
level, 5% margin of error and 80% power to gener-
ate a sample size of 549. The final sample size for 
this study after considering a nonresponse rate of 
5% was 579 (193 cases and 386 controls). 

 

Case finding, sampling procedures, and exclu-
sion criteria 

We line listed 298 AWD cases among children 
aged 0–59 months documented in April 2022 in 
the 10 health facilities of Itula and Palorinya sub-
counties, which contributed more than 75% of the 
AWD cases in the district. Two hundred forty-one 
(81%) of the line listed case-patients were refu-
gees from South Sudan. The line list included the 
child’s name, nationality status, next of kin, age, 
date of visit to the health facility, diagnosis at dis-
charge, laboratory investigations that were done 
and their results, village, and subcounty of resi-
dence. Once we listed all the cases from the out-
patient and inpatient registers of the 10 health fa-
cilities, we selected the 193 cases from the line list 
by simple random sampling. Controls of the same 
age range as the cases were used. Controls were 
randomly selected from the Community Health 
Workers’ list of households with children aged 0–
59 months without any case during the study peri-
od (1–30 April 2022). One control was randomly 
selected from each control household. Cases and 
controls whose caregivers did not verbally consent 
to participate in the study and those whose care-
givers were not available after two follow-up visits 
were excluded from the study. 

 

Study variables and data collection 

Using a pretested structured electronic question-
naire, we interviewed the mothers or caregivers of 
the cases and controls. The questionnaire had in-
built skips, validations, and mandatory fields that 

ensured high-quality data collection. Variables 
considered for the case control study were iden-
tified after conducting an extensive literature 
review (3-12, 28). These included child status 
(case/control), sociodemographic characteris-
tics (nationality of household members; child’s 
sex, age, birth order, and subcounty of resi-
dence; household location in a refugee settle-
ment or not, child caregiver’s category, age, 
marital status, and highest level of education 
attained; sex and occupation of the household 
head; number of household members and chil-
dren 0–59 months in the household), child-
caring practices (child received rotavirus vac-
cine, number of rotavirus vaccine doses re-
ceived, child received measles vaccine, number 
of measles vaccine doses received, Vitamin A 
received in the 6 months, time the child spent 
on exclusive breastfeeding, child’s weaning 
age, age at which the child stopped breastfeed-
ing, caregiver’s history of diarrhea, family mem-
ber’s history of diarrhea, and child comorbidity 
status), and water, sanitation, and hygiene/
WASH characteristics (main source of water in 
the home, roundtrip distance to fetch water, 
home drinking water treatment, separate stor-
age container for drinking water, toilet facility at 
home, method of handwashing, caregiver hand 
washing after visiting the toilet, before feeding 
the child, after cleaning the child’s buttocks, af-
ter disposal of child’s stool/urine, and before 
preparing food, hand washing facility at home, 
hand washing facility near toilet, child stool dis-
posal method, presence of child stool in com-
pound, and presence of refuse in compound). 

 

Data analysis  

An Excel dataset from the electronic database 
server was exported to STATA version 14 for 
cleaning and subsequent descriptive and statis-
tical analysis. The outcome variable was child 
status, which was dichotomized by assigning ‘1’ 
for the cases and ‘2’ for the controls. Descrip-
tive statistics, such as frequencies with percent-
ages, were computed for the different variables. 
Logistic regression analysis was used at both 
the bivariate and multivariate levels to generate 
crude odds ratios (CORs) and adjusted odds 
ratios (AORs) with 95% confidence intervals 
(CIs), respectively. Crude associations were de-
termined at bivariate analysis, and a cutoff point 
of p≤0.1 was used to consider variables for the 
logistical regression model using a backward 
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stepwise method where confounders were con-
trolled. If variables included in the multivariate 
model resulted in a loss of significance, they were 
removed. Covariates with p<0.05 were considered 
factors associated with the incidence of AWD 
among children aged 0–59 months in Obongi Dis-
trict. We tested the model using the Hosmer–
Lemeshow goodness of fit test. We conducted ad-
ditional common reference group analysis for the 
factors that were statistically significantly associat-
ed with AWD among children aged 0–59 months in 
Obongi District using MedCalc’s software (29). We 
also conducted a supplementary analysis of the 
main source of water in the household and drink-
ing water treatment in the household using a com-
mon reference group. 

 

Ethical considerations 

The Ministry of Health of Uganda gave the di-
rective and approval to carry out this investigation. 
In agreement with the International Guidelines for 
Ethical Review of Epidemiological Studies by the 
Council for International Organizations of Medical 
Sciences (1991) and the Office of the Associate 
Director for Science, CDC/Uganda, it was deter-
mined that this activity was not human subject re-
search and that its primary intent was public health 
practice or disease control activity (specifically, ep-
idemic or endemic disease control activity). This 
activity was reviewed by the CDC and was con-
ducted consistent with applicable federal law and 
CDC policy. All experimental protocols were ap-
proved by the US CDC human subjects review 
board and the Uganda Ministry of Health and were 
performed in accordance with the Declaration of 
Helsinki. Parental/legal guardian verbal informed 
consent was obtained on behalf of all the children 
before the start of each interview since they were 
aged less than 5 years. 

 

Results 

Sociodemographic characteristics of children 
aged 0–59 months, child caregivers, house-
holds, and household heads, Obongi District, 
Uganda, April 2022 

A total of 193 cases and 386 controls with their re-
spective mothers or caregivers were sampled for 
this study, with a response rate of 100% in both 
study groups. One hundred seventy-seven 
(91.7%) cases and 335 (86.8%) controls were ref-
ugees, 104 (53.9%) cases and 183 (47.4%) con-

trols were male, 73 (37.8%) cases were aged 6–
11 months and 127 (32.9%) controls were aged 
24–35 months, 178 (92.2%) cases and 337 
(87.3%) controls were living in refugee settle-
ments, and 142 (73.6%) cases and 267 (69.2%) 
controls were from Itula Subcounty (Table 1). 

Regarding child caregivers, 173 (89.6%) cases 
and 363 (94.0%) controls were cared for by their 
biological parents, 133 (68.9%) cases and 284 
(73.6%) controls had caregivers aged 20–34 
years, 142 (73.6%) cases, and 263 (68.1%) con-
trols had caregivers who had attained primary 
education as their highest level of education 
(Table 1). 

 

In this study, 117 (60.6%) cases and 243 
(63.0%) controls were from households headed 
by males, and 133 (68.9%) cases and 243 
(63.0%) controls were from households in which 
the households were mainly farmers. One hun-
dred eight (56.0%) cases and 263 (68.1%) con-
trols came from large households having 5–9 
members, 128 (66.3%) cases and 240 (62.2%) 
controls came from households having 2–3 chil-
dren aged 0–59 months, and 79 (40.9%) cases 
were second or third borne as 168 (43.5%) con-
trols were fourth borne or more (Table 1). 
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Table 1: Socio-demographic characteristics of respondents in a study assessing the factors as-
sociated with acute watery diarrhea among children aged 0–59 months, Obongi District, Ugan-
da, April 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Continued from page 14 

Characteristic Cases (N=193) Controls (N=386) 

  Frequency (n) Percent (%) n % 

Nationality of household members         
Nationals 16 8.3 51 13.2 

Refugee 177 91.7 335 86.8 

Child sex         

Female 89 46.1 203 52.6 

Male 104 53.9 183 47.4 

Child age group (Months)         

0-5 25 13.0 46 11.9 

6–11 73 37.8 69 17.9 

12–23 58 30.0 127 32.9 

24–35 28 14.5 81 21.0 

36–47 3 1.6 38 9.8 

48–59 6 3.1 25 6.5 

Household in settlement         
Yes 178 92.2 337 87.3 

No 15 7.8 49 12.7 

Subcounty         

Itula 142 73.6 267 69.2 

Palorinya 51 26.4 119 30.8 

Caregiver category         

Parent 173 89.6 363 94.0 

Grandmother 15 7.8 19 4.9 

Older siblings 5 2.6 4 1.0 

Marital status of caregiver         
Married/Cohabiting 165 85.5 358 92.7 

Single 14 7.3 19 4.9 

Divorced/Separated 14 7.3 9 2.3 

Caregiver age group (yrs)         

16–19 27 14.0 22 5.7 

20–34 133 68.9 284 73.6 

≥35 33 17.1 80 20.7 

Highest education level caregiver         

No formal education 26 13.5 55 14.2 

Primary 142 73.6 263 68.1 

Secondary 22 11.4 63 16.3 

Tertiary/University 3 1.6 5 1.3 
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Table 1: Socio-demographic characteristics of respondents in a study assessing the factors 
associated with acute watery diarrhea among children aged 0–59 months, Obongi District, 
Uganda, April 2022 

 

Child caring practices of respondents in a study assessing the factors associated with acute 
watery diarrhea among children aged 0–59 months, Obongi District, Uganda, April 2022 

Among the children included in this study, 187 (96.9%) cases and 369 (95.6%) controls had received 
rotavirus vaccine, of which 159 (85%) cases and 311 (84.3%) controls had received two or more 
doses. One hundred seventeen (60.6%) cases and 287 (74.4%) controls had received measles vac-
cines, of which 96 (82.1%) cases and 222 (77.4%) controls had only received one measles vaccine 
dose. One hundred twenty-nine (66.8%) cases and 252 (65.3%) controls had received vitamin A 
supplementation in the six months before April 2022, 113 (58.5%) cases and 224 (58.0%) controls 
were exclusively breastfed for six months or more, 43 (22.3%) cases and 53 (13.7%) controls had 
caregivers who suffered from diarrhea during the study period, and 85 (44.0%) cases and 89 
(23.1%) controls came from households that had another family member who suffered from diarrhea 
during the study period (Table 2). 

 

 

 

 

 

Characteristic Cases (N=193) Controls (N=386) 

  Frequency (n) Percent 
(%) 

n % 

Sex household head         
Male 117 60.6 243 63.0 

Female 76 39.4 143 37.0 

Occupation household head         

Farmer 133 68.9 243 63.0 

Unemployed 38 19.7 61 15.8 

Business person 16 8.3 54 14.0 

Others 6 3.1 28 7.3 

HH size         

Small (2–4) 64 33.2 74 19.2 

Large (5–9) 108 56.0 263 68.1 

Very Large (≥10) 21 10.9 49 12.7 

No. of children<5 years         

One 40 20.7 130 33.7 

2–3 128 66.3 240 62.2 

≥4 25 13.0 16 4.1 

Child’s birth order         
1st born 44 22.8 70 18.1 

2nd–3rd born 79 40.9 148 38.3 

≥4th born 70 36.3 168 43.5 
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Continued from page  16 

Table 2: Child caring practices of respondents in a study assessing the factors associated with 
acute watery diarrhea among children aged 0–59 months, Obongi District, Uganda, April 2022 

 

 

 

 

 

 

 

 

 

 *Among 187 cases and 369 controls that received rotavirus vaccine, †Among 117 cases and 287 
 controls that received measles vaccine 

Characteristic Cases (N=193) Controls (N=386) 

  Frequency (n) Percent (%) n % 

Rotavirus vaccine         

Yes 187 96.9 369 95.6 

No 6 3.1 17 4.4 

Doses of rotavirus vaccine*         

One 28 15 58 15.7 

≥Two 159 85 311 84.3 

Measles vaccine         
Yes 117 60.6 287 74.4 

No 66 34.2 89 23.1 

Don’t know 10 5.2 10 2.6 

Doses of measles vaccine†
         

One 96 82.1 222 77.4 

≥Two 21 17.9 65 22.6 

Vitamin in previous 6 months         

Yes 129 66.8 252 65.3 

No 53 27.5 121 31.3 

Don’t know 11 5.7 13 3.4 

Time exclusively breastfed         

<6 months 80 41.5 162 42.0 

≥6 months 113 58.5 224 58.0 

Weaning age         

<6 months 80 41.5 162 42.0 

At 6 months 46 23.8 88 22.8 

>6 months 67 34.7 136 35.2 

Age stopped breastfeeding (month)         

0–6 87 45.1 124 32.1 

7–18 39 20.2 71 18.4 

≥18 67 34.7 191 49.5 

Caregiver suffered from Diarrhea         
Yes 43 22.3 53 13.7 

No 150 77.7 333 86.3 

Family member suffered from Diar-
rhea 

  
  

  
  

Yes 85 44.0 89 23.1 

No 108 56.0 297 76.9 

Child had a comorbidity         
Yes 31 16.1 9 2.3 

No 162 83.9 377 97.7 

Child had malnutrition         

Yes 28 14.5 8 2.1 

Child had Diabetes Mellitus (DM)         
Yes 4 2.1 1 0.3 

Child had HIV         
Yes 2 1.0 0 0 



18 | 

 

 

 
Water, sanitation, and hygiene characteristics of respondents in Itula and Palorinya Sub-
counties, Obongi District, Uganda, April 2022 

Concerning the water, 114 (59.1%) case and 160 (41.5%%) control households used pipped water 
as the main source of water, 135 (69.9%) case and 289 (74.9%) control households did not sub-
ject drinking water to any form of treatment, and 109 (56.5%) case and 251 (65.0%) control house-
holds had separate containers for drinking and domestic water. All case and control households 
had toilets, 24 (12.4%) case and 97 (25.1%) control caregivers used water and soap to wash their 
hands, 106 (54.9%) case and 245 (63.5%) control caregivers did not wash their hands after visit-
ing the toilet, and 43 (22.3%) case and 56 (14.5%) control households had child stool in their com-
pounds (Table 3). 

Table 3: Water, sanitation, and hygiene characteristics of respondents in Itula and Palorinya 
Subcounties, Obongi District, Uganda, April 2022 

*Among 352 controls that responded to home water treatment, †Among 45 cases and 131 controls 
that received rotavirus vaccine                                                                                                                              

Characteristic Cases (N=193) Controls (N=386) 

  Frequency (n) Percent (%) n % 

Main source of water         

Pipped 114 59.1 160 41.5 

Borehole 79 40.9 226 58.5 

Roundtrip distance to fetch water         

≤30 minutes 98 50.8 200 51.8 

>30 minutes 95 49.2 186 48.2 

Home water treatment*         

Yes 58 30.1 120 34.1 

Separate container for drinking water         

Yes 109 56.5 251 65.0 

Toilet facility at home (Yes) 193 100.0 386 100.0 

Method of handwashing         

Water only 129 66.8 218 56.5 

Water and soap 24 12.4 97 25.1 

Don’t wash hands 40 20.7 71 18.4 

Wash hands after visiting the toilet         

Yes 87 45.1 141 36.5 

Wash hands before feeding the child         

Yes 161 83.4 317 82.1 

Wash hands after cleaning child’s buttock         

Yes 143 74.1 301 78.0 

Wash hands after disposal of child’s stool/
urine 

  
0.0 

  
0.0 

Yes 149 77.2 303 78.5 

Wash hands before preparing food         

Yes 146 75.6 289 74.9 

Hand washing facility at home         

Yes 45 23.3 131 33.9 

Hand washing facility near toilet†
         

Yes 23 51.1 45 34.4 

Child stool disposal method         

Toilet 170 88.1 350 90.7 

Covered by soil 18 9.3 28 7.3 

Open space 5 2.6 8 2.1 

Child stool in compound         

Yes 43 22.3 56 14.5 

Refuse in compound         

Yes 61 31.6 90 23.3 
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Continued from page  18 

Factors associated with acute watery diarrhea among children aged 0–59 months in Obongi 
District, Uganda, April 2022 

At the bivariate logistic regression analysis stage, children living in households with 5–9 people and 
more than 10 people had two times the odds of suffering from AWD than those from households with 
1–4 people (COR: 2.1; CI: 1.4–3.2 and COR: 2 CI: 1.1–3.7, respectively). Children suffering from a 
comorbidity such as HIV, malnutrition, and diabetes mellitus (DM) had eight times the odds of suffer-
ing from acute watery diarrhea than those who did not have a comorbidity (COR: 8.0; CI: 3.7–17). 
Children living in households that had no hand washing facility near the toilet had two times the odds 
of suffering from acute watery diarrhea than those who lived in households that had a hand washing 
facility near the toilet (COR: 2.0; CI: 1.1–4). Children living in households that had caregivers who did 
not wash their hands with soap after visiting the toilet had 40 percent more odds of suffering from 
acute watery diarrhea than those who lived in households that had caregivers who washed their 
hands with soap after visiting the toilet (COR: 1.4; CI: 1.1–2.0). Children living in households that 
used borehole water had two times the odds of suffering from AWD than those who lived in house-
holds that used pipped water (COR: 2.1; CI: 1.4–2.9) (Table 4). 

 

In the logistic regression model, after controlling for nationality of household members, child birth or-
der, number of household occupants, child sex, household in settlement, and hand washing facility 
near the toilet, children suffering from a comorbidity such as diabetes and HIV had 12 times the odds 
of suffering from AWD than those who did not suffer from any comorbidity (AOR: 12; CI: 2.5–53), chil-
dren whose caregivers did not wash hands with soap and water after visiting the toilet had four times 
the odds of suffering from acute watery diarrhea than those whose caregivers washed their hands 
after visiting the toilets (AOR: 3.9; CI: 1.2–13), and children living in households that used borehole 
water had four times the odds of suffering from acute watery diarrhea than those who lived in house-
holds that used pipped water (AOR: 4.0; CI: 1.7–9.6) (Table 4). 
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Table 4: Bivariate and multivariate logistic regression analysis results of factors associated with 
acute watery diarrhea among children aged 0–59 months, Obongi District, Uganda, April 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
*Significant association at p value < 0.05, †Among 45 cases and 131 controls that received rotavirus 
vaccine 

 

 

Characteristic Case (N=193) Control 
(N=386) 

COR (95% CI) AOR (95% CI) 

  n % n %     

Nationality of 
HH members 

      
  

    

Nationals 16 8.3 335 86.8 1.00 1.00 

Refugee 177 91.7 51 13.2 0.6 (0.33–1.1) 1.4 (0.23–7.9) 

Child’s birth or-
der 

  
  

  
  

    

1st born 44 22.8 70 18.1 1.00 1.00 

2nd–3rd born 79 40.9 148 38.3 1.2 (0.74–1.9) 0.6 (0.17–1.9) 

≥4th born 70 36.3 168 43.5 1.5 (0.94–2.4) 0.9 (0.26–2.9) 

HH size             

Small (2–4) 64 33.2 74 19.2 1.00 1.00 

Large (5–9) 108 56.0 263 68.1 2.1 (1.4–3.2) 1.3 (0.44–3.9) 

Very large (≥10) 21 10.9 49 12.7 2.0 (1.1–3.7) 0.9 (0.18–4.6) 

Child sex             

Female 89 46.1 203 52.6 1.00 1.00 

Male 104 53.9 183 47.4 0.8 (0.55–1.1) 0.5 (0.22–1.2) 

Child had a 
comorbidity 

  
  

  
  

    

No 162 83.9 377 97.7 1.00 1.00 

Yes 31 16.1 9 2.3 8.0 (3.7–17) 12 (2.5–53) 

Household in 
settlement 

      
  

    

No 15 7.8 49 12.7 1.00 1.00 

Yes 178 92.2 337 87.3 0.6 (0.32–1.1) 0.3 (0.04–2.1) 

Hand washing 
facility near toi-
let†

 

  

  

  

  

    

Yes 23 51.1 45 34.4 1.00 1.00 

No 22 48.9 86 65.6 2.0 (1.1–4) 1.1 (0.48–2.7) 

Wash hands 
with soap after 
visiting the toi-
let 

  

  

  

  

    

Yes 87 45.1 141 36.5 1.00 1.00 

No 106 54.9 245 63.5 1.4 (1.1–2.0) 3.9 (1.2–13) 

Main source of 
water 

            

Pipped 114 59.1 160 41.5 1.00 1.00 

Borehole 79 40.9 226 58.5 2.1 (1.4–2.9) 4.0 (1.7–9.6) 
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Continued from page 20 

Additional analysis of the three factors associated with AWD in this study (suffering from comorbidities 
such as HIV, caregiver’s failure to wash hands with soap after visiting the toilet and using borehole 
water) using a common reference group yielded the following: child comorbidity alone was associated 
with increased odds of AWD among children (OR: 10, CI: 1.4–93) (Table 5). The odds of AWD among 
children having a caregiver who did not wash their hands after visiting the toilet and belonging to 
households that used borehole water were reduced by absence of a comorbidity (OR: 0.3, CI: 0.16–
0.54). The odds of AWD among children under the care of caregivers who did not wash their hands 
after visiting the toilet were increased by suffering from a comorbidity (OR: 4.6, CI: 1.2–18) (Table 5). 
The odds of AWD among children belonging to households that used borehole water were reduced if 
their caregivers washed their hands after visiting the toilet and absence of a comorbidity (OR: 0.5; CI: 
0.27–0.89) (Table 5).  

Table 5: Common reference group analysis of factors associated with acute watery diarrhea 
among children aged 0–59 months, Obongi District, Uganda, April 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Significant association at p value <0.05 

 

Discussion 

Acute watery diarrhea has remained a major cause of morbidity and mortality among children 0–59 
months in Uganda despite several interventions that have been put in place to address it. We set out 
to identify factors associated with AWD among children aged 0–59 months in Obongi District during 
April 2022. This study showed that suffering from comorbidities such as HIV, caregiver’s failure to 
wash hands with soap after visiting the toilet and using borehole water were the factors associated 
with acute watery diarrhea among children aged 0–59 months in Obongi District. 

In this study, children suffering from comorbidities such as HIV, malnutrition, and DM had higher odds 
of suffering from acute watery diarrhea than those who did not suffer from any comorbidity. These 
comorbidities lower the child’s immunity, and as a result, the child is predisposed to frequent infec-
tions such as AWD from agents and sources from which they would not have been infected (30). Our 
findings are similar to findings from other studies in Zambia, Ethiopia, and Sudan that showed that 
comorbidities such as HIV and malnutrition were associated with recurrent AWD among children aged 
0–59 months (9, 31, 32). 

In this study, we also found that children whose caregivers did not wash their hands with clean water 
and soap after visiting the toilet had more odds of suffering from AWD than those whose caregivers 
washed their hands using clean water and soap after visiting the toilet. This is not surprising since 

 Main 
source of 
water 

Washed 
hands with 
soap after 
visiting the 
toilet 

Child had 
a comor-
bidity 

Case 
(N=192) 

Control 
(N=386) 

OR (95% CI) 

      n % n %   

Pipped (-) Yes (-) No (-) 36 44 45 56 1.0 

Borehole (+) No (+) Yes (+) 6 55 5 45 1.5 (0.42–5.3) 

+ + - 30 19 126 81 0.3 (0.16–0.54) 

+ - + 6 100 0 0 16 (0.88–297) 

- + + 11 79 3 21 4.6 (1.2–18) 

- - + 8 89 1 11 11 (1.4–93) 

- + - 59 35 111 65 0.7 (0.39–1.1) 

+ - - 37 28 95 72 0.5 (0.26–0.85) 
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hand washing using clean water and soap kills diar-
rhea-causing organisms and hence reduces its trans-
mission from one person to the other (33). Dirty 
hands serve as gateways for carrying infectious 
pathogens to the child’s food during feeding of the 
child, thereby predisposing the child to diarrhea-
causing agents (33). Similar findings were also re-
ported in studies carried out in Ethiopia, Zambia, Bot-
swana, Uganda, Tanzania, and Nepal, which also 
reported that caregivers’ hand washing habits, espe-
cially of washing hands with clean water and soap at 
critical times, such as after visiting the toilet, were 
protective against AWD among children 0–59 
months (8, 9, 34-39). However, a study carried out in 
Ethiopia among children aged 0–59 months did not 
find any significant association between washing 
hands at critical times, such as after visiting the toilet, 
and AWD (28). This might be because that study 
was carried out among nationals of a fairly stable so-
cioeconomic status compared to the current study, 
which was conducted primarily among refugees of a 
low socioeconomic status. 

This study showed that children living in households 
that used borehole water had higher odds of suffer-
ing from AWD than those who lived in households 
that mainly used pipped water that was chlorinated. 
The chlorine in pipped water disinfects (kills) or inac-
tivates diarrhea-causing organisms, hence rendering 
it safe for home use (40). Itula and Palorinya sub-
counties of Obongi District are bounded by the River 
Nile and have high water tables, implying that toilets 
in the settlements could have easily contaminated 
the borehole water since the boreholes are not so 
deep. A study in Tanzania reported that borehole wa-
ter was contaminated by fecal material attributed to 
the entry of sewage (human wastes) into under-
ground water and recommended the treatment or 
boiling of borehole water before consumption (41). 
Although boreholes and other ground water sources 
are classified as improved and safe water sources
(42), several microbiological studies of groundwater 
sources, including boreholes, have reported high 
rates of Escherichia coli, indicating fecal contamina-
tion of those sources (43-45). The high population 
densities in the settlements where these boreholes 
are located could have exposed them to contamina-
tion by children who touch the spouts (water outlets) 
when fetching water. A study conducted in Zimba-
bwe reported that although improved sources of wa-
ter, such as boreholes, generally deliver ‘safe’ water, 
a proportion of those sources can easily be contami-
nated at the point of collection (46). Findings from 

our study are similar to findings in anoth-
er study carried out in Nigeria that 
showed that protected groundwater 
sources such as boreholes were associ-
ated with a high risk of contracting diar-
rhea (47). However, our findings are con-
trary to findings in another study conduct-
ed in Uganda that showed that children 
from homes that mainly used borehole 
water were at reduced risk of AWD than 
those that mainly used piped water (48). 
The major difference between that study 
and the current study is that it was a 
cross-sectional study using the 
2000/2001 Uganda Demographic and 
Health Survey dataset (48), yet ours is a 
case control study. That study never 
gave reasons why children aged 0–59 
months from households that used bore-
hole water were at a lower risk of con-
tracting diarrhea compared to those who 
used pipped water. 

Study limitations 

This investigation had some limitations. 
Cases and controls were obtained for the 
month of April 2022; therefore, the sea-
sonal variations in AWD during the year 
were not considered. Recall and social 
desirability bias might have influenced 
responses to some of the questions that 
were asked as they depended on the re-
spondent’s own memory, and findings 
from this study are based on self-
reported data, although several 
measures, such as quality control and 
observation checks, were incorporated 
into the questionnaire to ensure the ac-
curacy of the data collected. 

Conclusions and recommendations 

Suffering from a long-term illness such 
as HIV, malnutrition, and DM, caregivers’ 
failure to wash their hands with soap af-
ter visiting toilets, and households using 
borehole water were associated with 
AWD among children aged 0–59 months 
in Obongi District. We recommended 
health facility management for all chil-
dren with AWD. We also recommended 
education of communities on hand wash-
ing at critical times using clean water and 
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soap and expanded use of boreholes and 
piped water. 
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tors. Drugs and bloodstock status information 
was obtained from health workers using semi-
structured interviews. We identified risk factors 
for death using multivariate logistic regression 
and thematic analysis for qualitative data. 
Results: We identified 46 cases and 77 con-
trols. Among the 46 cases, 63% were <5 years, 
with 1:1 ratio for males and females. Death 
among children with severe malaria was signifi-
cantly associated with treatment non-completion 
(aOR=9.7, 95%CI:1.8 – 52.9) and failure to re-
ceive blood transfusion for anemic patients 
(aOR=7.1, (95%CI: 1.4 – 36.2). Other findings 
that hindered access to effective care and treat-
ment included failure to reach intended referral 
sites due to transport cost challenges, stockouts 
of antimalarials and blood products, and ab-
sence of integrated community case manage-
ment of childhood illnesses (iCCM). 
Conclusion: Failure to complete antimalarial 
treatment, not receiving blood transfusion for 
anemic patients, stockouts of malaria drugs, and 
failure to reach referral sites were major contrib-
utors to malaria mortality among children ≤12 
years in Ivukula Subcounty, Namutumba District. 
We recommend a more accurate quantification 
of antimalarials for health facilities, offering 
transport support to severe patients referred to 
higher-level facilities, increasing access to blood 
products and activation of iCCM to avert numer-
ous deaths among children in this area.  
 
Introduction 
Globally, the scale-up of malaria prevention and 
control measures has made a significant contri-
bution to the fight against malaria, with notable 
gains between 2000 and 2020 resulting in a 36% 
reduction in mortality[1]. Despite this decrease, 
the number of malaria-related deaths remains 
high, reaching 627,000 in 2020 as a result of the 
241 million cases reported that year, with the 
World Health Organization (WHO) African Re-
gion bearing the highest burden[2]. 
In Uganda, malaria is still highly endemic in 95% 
of the country, with the remaining 5% prone to 
epidemics. The disease is one of the leading 
causes of morbidity and mortality in the country, 
responsible for 30-50% of outpatient visits and 
15-20% of hospital admissions[3]. With such a 
heavy burden, the risk of death is high if not 
managed promptly and effectively. True to this, 
Uganda, which ranked third with a 5% contribu-
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Summary 
Background: On February 17, 2022, a 
“strange disease', which was later confirmed 
as malaria, was reported to the Ministry of 
Health from Namutumba District, mainly af-
fecting children and reportedly causing large 
numbers of child deaths since late 2021. We 
investigated to determine the scope of severe 
malaria deaths, identify factors associated, 
and recommend evidence-based control 
measures to inform proper programming for 
the prevention of malaria-associated deaths 
among children in Namutumba District. 
Methods: We conducted an unmatched 
case-control study in March 2022 in Ivukula 
Subcounty. This subcounty had the highest 
attack rate per 1,000 population in the district. 
We defined a case as death with a history of 
fever AND any of the following: convulsions, 
difficulty in breathing, yellowing of eye or 
palms, tea-colored urine, anemia, loss of con-
sciousness, or reduced urine output in a child 
≤12 years from September 2021 to February 
2022 in Ivukula Subcounty, Namutumba Dis-
trict. A control was defined as a severe malar-
ia survivor. We actively searched for cases 
and controls with the help of VHTs in a ratio 
of 1:2 controls. A semi-structured interviewer-
administered questionnaire was used to ob-
tain demographic data and assess clinical, 
health-seeking, and health system risk fac-
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tion of all global malaria cases in 2020, ac-
counted for 3.5% of all reported deaths in the 
same year, ranking fifth in this regard[2]. 
We would expect Uganda's contribution to 
global deaths to be minimal with the current 
implementation of prompt and effective diag-
nosis and treatment of cases combined with 
other malaria control interventions such as the 
nationwide distribution of long-lasting insecti-
cide-treated bed nets (LLINs) and indoor re-
sidual spraying (IRS). On the contrary, Ugan-
da still registers approximately 20-30 deaths 
per week due to severe malaria according to 
the National Health Information System[4]. 
According to the Uganda National Malaria 
Control Program (NMCP), severe malaria is 
defined as malaria complicated by serious or-
gan failures or abnormalities in the patient’s 
blood or metabolism. The manifestations of 
severe malaria may include cerebral malaria 
(impairment of consciousness), severe anae-
mia, hemoglobinuria, acute respiratory dis-
tress syndrome, abnormalities in blood coagu-
lation, low blood pressure caused by cardio-
vascular collapse, acute kidney injury, hyper-
parasitemia, and metabolic acidosis. Severe 
malaria is a medical emergency and should 
be treated urgently and aggressively using 3 
doses of intravenous artesunate in 24 hours 
followed by a complete dose of artemether 
and lumefantrine (AL) for 3 days[5]. 
On February 17, 2022, a Member of Parlia-
ment in Busiki County, Namutumba District 
reported to the Uganda Ministry of Health 
(UMoH) about a ‘strange disease’, mainly af-
fecting children. The condition was reportedly 
presenting as fever, anemia, urinating and 
coughing blood, and death, mostly among 
children 12 years of age and below and on 
investigation the disease was identified to be 
severe malaria. We investigated to determine 
the scope of severe malaria deaths, identify 
factors associated, and recommend evidence-
based control measures. 
 
 
Methods 
Outbreak area 
Namutumba District is located in the eastern 
part of Uganda, a region highly burdened with 
malaria. The district is made up of 2 constitu-
encies and 20 sub-counties with a total popu-

lation of approximately 320,000 people[6]. The pop-
ulation is served by 2 private hospitals, 1 Health 
center (H/C) IV, 7 H/C IIIs, and 25 H/C IIs. Only H/C 
IIIs are mandated to manage severe malaria while 
blood transfusion services are offered at the HC IV 
in the district; these products are received from Jinja 
Regional Referral Hospital on request and supply is 
not guaranteed. For further management beyond 
Nsinze H/C IV, referrals are made to Iganga Hospi-
tal, Jinja Regional Referral Hospital or Mbale Re-
ginal Referral Hospital which are 31Km, 71Km and 
79Km respectively away from Nsinze H/C IV.    

Figure 1: Location of Namutumba District and 
Ivukula Subcounty on the map of Uganda and 
the relevant health facilities used in the referral 
network 

Case definition and finding 

We defined a case as fatal fever and any of the fol-
lowing: convulsions, difficulty in breathing, yellowing 
of eye or palms, tea-colored urine, anemia 
(subjective or clinically-identified), loss of conscious-
ness, or reduced urine output child ≤12 years from 
September 2021 to February 2022 in Ivukula Sub-
county. We chose to use clinical definitions and re-
lied on the caretakers’ memory to remember the 
child’s presentation. For case-patients, majority of 
the caregivers had discarded the records immedi-
ately after the loss of their child or were not provided 
with the records at facilities 

To find and ascertain the scope of severe malaria 
deaths in the district, we reviewed data on severe 
malaria and fatal malaria cases in the district health 
information system (DHIS2). This was followed by 
review of records from inpatient registers from all 
public and private health facilities in Namutumba 
District. Unfortunately, these data sources could not 
support the alleged increase in deaths among chil-
dren (Figure 2).  

Continued from page 26 
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Figure 2: Malaria deaths as per DHIS2, Namu-
tumba District, September 2021 - February 2022 

We then hypothesized that the deaths could be 
happening in the community. We conducted semi-
structured interviews with all Village Health Teams 
(VHTs) to ascertain the presence of community 
deaths. All VHTs from 640 villages of Namutumba 
District were contacted through phone call inter-
views to obtain the number of all deaths among 
children ≤12 years that occurred in the communities 
from September 2021 to February 2022, regardless 
of the cause. We calculated subcounty death rates 
among children ≤12 years using total population as 
a denominator, due to lack of age-specific popula-
tion data (Figure 3). 

Figure 3: Death attack rates/1,000 population for 
selected sub-counties, Namutumba District, 
September 2021 - February 2022 

We then focused our case finding based on the 
case definition to Ivukula Subcounty since it had 
the highest attack rates (Figure 3). We conducted 
active case search in the villages of Ivukula Sub-
county and line listed the cases. 

Descriptive epidemiology 

We calculated the median age, sex ratio, and made 
a geographical presentation of cases based on 

their homestead location. For the time factor, we 
constricted an epi curve to determine the period 
when the deaths increased.    

Hypothesis generation 

On addition to the descriptive epidemiology from 
the line lists, we conducted key Informant inter-
views with the VHTs, health facility in charges, and 
health facility staff to identify factors that might be 
associated with malaria deaths to support hypothe-
sis generation. Ten KII were conducted (2 health 
facility in charges, 4 health facility staff, and 4 
VHTs. We also assessed stock details for facilities 
(2 H/C IIs and 1 H/C III) in Ivukula Subcounty from 
September 2021 to February 2022 to identify any 
antimalaria stock challenges if any. 

Case control study 

We conducted an unmatched case-control study in 
Ivukula Subcounty, the most affected subcounty in 
the district to identify risk factors for deaths among 
children with severe malaria. Exposures assessed 
included child and caregiver demographic factors, 
child clinical factors, care-seeking practices, delays 
to care, care provided at facilities, adherence to 
care, and history of severe malaria.   A control was 
non-fatal fever AND any of the following: convul-
sions, difficulty in breathing, yellowing of the eyes 
and palms, tea-colored urine, anaemia, loss of con-
sciousness or reduced urine output in a child <12 
years from September 2021 to February 2022 in 
Ivukula Sub-county.  Controls were selected from 
the same parish as the cases in a ratio of 2:1. All 
children suffering from severe malaria at the time 
of the investigation were excluded since they still 
had the possibility of turning into cases. Further-
more, for homesteads with more than one case or 
control, only one case was considered to avoid col-
linearity. A semi-structured questionnaire was con-
structed in Epi-info 7 and administered using elec-
tronic forms or, when not available, paper-based 
forms which were entered into the database manu-
ally each evening. Data were cleaned and ana-
lyzed using Epi-info version 7.2.5.0 software. Uni-
variant analysis and multivariant analysis using lo-
gistic regression was done to determine levels of 
association. First, crude odds ratios, 95% confi-
dence interval (CI) and their respective p-values 
were obtained. All variables with p-values <0.05 
were considered for multivariable analysis except 
for variables that were collinear. Multivariable lo-
gistic regression was conducted to obtain adjusted 
odds ratios with their respective 95% confidence 
interval (CI) and p-values. Variables with p-values 
<0.05 at multivariable analysis were considered to 
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be significant and associated with the out-
come.   

Ethical considerations 

This investigation was in response to a public 

health emergency and was therefore deter-

mined to be non-research. The MoH gave the 

directive to investigate this outbreak. The Of-

fice of the Associate Director for Science, 

CDC/Uganda, also determined that this activi-

ty was not human subject research, and its 

primary intent was public health practice or a 

disease control activity (specifically, epidemic 

or endemic disease control activity). Written 

informed consent in English and the local lan-

guage was sought from respondents or care-

takers of diseased children. They were in-

formed that their participation was voluntary 

and their refusal would not result in any nega-

tive consequences. To protect the confidenti-

ality of the respondents, each was assigned a 

unique identifier which was used instead of 

their names.  

 

Results 

Descriptive epidemiology 

We identified 61 deaths among children 
≤12years of which 51 were due to severe ma-
laria while 10 were from other causes 
(neonatal deaths (5), unknown cause (2), 
anaemia without fever (1), convulsions with-
out fever (1) and severe pneumonia (1). 
Among the cases with severe malaria (51), 
63% were below 5 years while 37% were old-
er than 5 years. The median age was 4years, 
IQR (2-6) while 51% were male. Distribution 
of parishes with the highest number of deaths 
were: Nabitula (15; 29%), Kirongo (14; 27%), 
Kisewozi (9;18%), Budomero (7;14%), Ki-
menyulo (3;6%), Namukode (2; 4%) and 
Ivukula (1; 2%).  

 

 

 

 

The highest number of child deaths in Ivukula Sub-
county was recorded in September 2021 and Janu-
ary 2022 (Figure 4). 

 

 

Figure 4: Epidemiological curve for deaths 
among children, Ivukula Subcounty, Namutum-
ba District, September 2021 - February 2022 

Hypothesis generation findings 

From the care giver interviews and KII from the 
health workers and VHTs, frequent drug stockouts 
were the most commonly-reported severe malaria 
deaths associated concern.   

All health facilities assessed for stock status report-
ed having received stock twice in the assessed 6 
months (Table 1). The HCIII had received 200 dos-
es of artesunate which was completely used up in 
14 days. During periods of reduced stock of ar-
tesunate, patients are given the starter dose and 
advised to buy the rest. However, community mem-
bers and healthcare workers noted that this often 
does not happen. 
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“During periods of reduced stock of artesunate, patients are 
given only the start dose and are advised to buy the rest but 
this does not happen to finance challenges….” A narration 
from one of the health workers at a HC III.   

Table 1: Antimalaria quantities delivered and their con-
sumption period for facilities in Ivukula Subcounty, Na-
mutumba District 

Other related factors included failure to receive blood products 
in severely anemic patients, failure to reach the high-level 
health facilities when referred due to economic constraints. 
One VHT revealed that; “caretakers often go home with very 
sick children and wait until transport money is acquired, hence 
children die from home or during transportation to the health 
facilities….”  

Regarding blood products stock, the HC IV in-charge reported 
challenges in transport to pick blood products from Jinja re-
gional referral hospital and on some occasions when transport 
is available, the stock at the regional referral is not available. 

We hypothesized that either age and sex of the child, care 
giver status and education level, the duration to seek care, the 
health facility visited, availability of drugs and blood products 
and completeness of referral were contributing to the death of 
children below 12 years in Ivukula Subcounty, Namutumba 
District. 

Case control study findings 

A total of 46 cases and 77 controls were used for the case 
control study, 5 of the 51 cases were excluded from the case 
control study since they were from the same homestead as 
the other cases for collinearity concerns. Cases were not dif-
ferent from controls in age, 63% cases and 52% controls were 
below 5 years (p= 0.23). Similar proportions of cases (50%) 
and controls (53%) were females (p=0.73). Caregivers were 
older for cases than controls (median age 42 vs 35 years, 
p=0.01) and generally had lower levels of education (54% vs 
35% with none or lower primary education, p=0.1) (Table 2).   

Facility Artemether-
lumefan-
trine packs 
received 
per cycle 
(30 doses/
pack) 

AL 
stock 
dura-
tion 
(days) 

Ar-
tesunate 
doses 
received 

Ar-
tesunat
e stock 
dura-
tion 
(days) 

Lwatama 
H/C II 

34 21 -- -- 

Namasita 
H/C II 

10 45 -- -- 

Ivukula 
H/C III 

60 21 200 14 

Anemia was more common among cas-
es than controls (85% vs 44%, p=0.002), 
as was jaundice (80% vs 58%, p=0.01), 
while convulsions were more common 
among controls than cases (53% vs 
35%, p=0.06). Experiencing tea-colored 
urine was more common among cases 
than controls (61% vs 43%, p=0.05).  
Cases were more likely to need blood 
transfusion 58% compared to 32% 
among controls (p=<0.001) and were 
less likely to receive blood transfusion, 
cases 41% compared to 82% among 
controls (p=<0.001). Together, these 
suggest that cases might have been 
sicker than controls.  (Table 2).  
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Table 2: Demographic characteristics for cases and controls during a study to assess for risk 
factors for death, Ivukula subcounty, Namutumba District, 
 September 2021 - February 2022 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: COR= Crude Odds Ratio, AOR= Adjusted Odds Ratio, * p<0.05, ** p<0.01, *** p<0.001 

Continued from page 30 

  

Characteristic 
Cases (N=46) 

n (%) 

Controls 
(N=77) 
n (%) 

  
COR (95% CI) 

  
AOR (95% CI) 

Child characteristics 
Age in years 

<5 
≥5 
 Median age (years) 

  

  
29 (63) 
17 (37) 

3.5 
  

  
40 (52) 
37 (48) 
4.5 

  

  
Ref 

0.6 (0.3 – 1.4) 
NA 

  
Ref 

0.5 (0.1 -2.8) 

Sex 
Female 
Male 

  
  

  
23 (50) 
23 (50) 

  
41 (53) 
36 (47) 

  

  
Ref 

1.1 (0.5-2.3) 

  
Ref 

0.8 (0.2 – 3.9) 
  

Clinical Characteristics 
Anaemia (pale palms and eyes) 

No 
Yes 
  

  
  

7 (15) 
39 (85) 

  
  
43 (56) 
34 (44) 

  

  
  

Ref 
4.5 (1.8 – 11.3) *** 

  
  
  
- 

Convulsions 
No 
Yes 
  

  
30 (65) 
16 (35) 

  
36 (47) 
41 (53) 

  
Ref 

0.5 (0.22 – 1.0) 

  
- 
  

Difficulty in breathing 
No 
Yes 

  
22 (48) 
24 (52) 

  
29 (38) 
48 (62) 

  
Ref 

0.6 (0.3 – 1.4) 

  
- 

Jaundice 
No 
Yes 

  
9 (20) 

37 (80) 

  
32 (42) 
45 (58) 

  
Ref 

2.9 (1.2 – 6.9) * 

  
- 

Loss of consciousness 
No 
Yes 

  
33 (72) 
13 (28) 

  
64 (83) 
13 (17) 

  
Ref 

1.9 (0.8 – 4.6) 

  
- 

Tea colored Urine 
No 
Yes 

  
18 (39) 
28 (61) 

  
44 (57) 
33 (43) 

  
Ref 

2.1 (0.99 – 4.4) 

  

Needed blood transfusion 
No 
Yes 

  

  
16 (42) 
22 (58) 

  

  
47 (68) 

22 (32) 
  

  
Ref 

2.9 (1.3 – 6.7) *** 

  
- 

Received blood transfusion 
Yes 
No 

  
  

  
9 (41) 

13 (59) 
  

  
18 (82) 
4 (18) 

  

  
Ref 

6.5 (1.6 – 25.8) ** 
  

  
Ref 

7.1 (1.4 – 36.2) ** 
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Factors associated with deaths among children with severe malaria, Ivukula Subcounty, Namu-
tumba District, September 2021 - February 2022 

Community VHT consultations in Ivukula Subcounty were infrequent; neither cases (6%) nor controls 
(13%) had sought care from a VHT. We also noted that more cases (52%) than controls (35%) sought 
care in the first 24 hours.  

The highest proportion of cases and controls attended a HCIII first, cases 43% and controls 49% 
(Table 2). While severe malaria is considered an emergency condition requiring urgent attention in clin-
ical settings of level III and above, in Ivukula Subcounty 39% of the cases and 24% of the controls ac-
cessed their first level of care from small private clinics. Notably, completion of treatment given at the 
first facility was much lower among cases than controls (22% vs 61%, p=<0.001) (Table 3).  The main 
reasons noted were death, drug and blood stockouts, referrals, inability to feed and lack of funds to 
purchase drugs. 

Among those who went to a second facility following referral, the most common facility visited was a 
HCII (38% of cases and 43% of controls). This is in contrast to 11% of cases and 18% of controls who 
visited a HCII as their first facility an indication that clients did not go to the health facilities referred to 
since H/C II is not mandated to manage severe malaria cases. Among those given treatment, comple-
tion was again more frequent among controls than cases (89% vs 11%, p=<0.001) (Table 3).  

Among the 123 cases and controls, 117 said they visited a second health facility without being referred. 
The most common reasons for visiting additional facilities without referral included: need for higher lev-
el of care (75% of cases and 84% of controls), need for blood products (16% cases and 3% controls), 
and drug stock outs at the first facility (9% cases and 13% controls). Important to note, still the most 
commonly visited facility was HC II which is not equipped to manage severe malaria cases (78% cases 
and 74% controls) (Table 3).  

There was no difference among cases and controls regarding receipt of indoor residual spraying (IRS) 
during the last round of IRS in the district, 98% of cases and 96% of controls said their household had 
been sprayed. 
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Continued from page 32 

Table 3: Factors associated with death among cases and controls with severe malaria in 
Ivukula subcounty, Namutumba District, September 2021 - February 2022 

Characteristic Cases (N=46) 
n (%) 

Controls 
(N=77) 

n (%) 

COR (95% CI) 
  

AOR (95% CI) 
  

Caregiver characteristics 
Age in years 

18-24 
25-44 
≥45 

Median age 

  
4 (9) 

20 (43) 
22 (48) 

  42 

  
7 (9) 
52 (68) 
18 (23) 
35 

  
Ref 
0.67 (0.17 – 2.6) 
2.14 (0.54 – 8.5) 
NA 

  
- 

Type of caregiver 
Father 
Mother 
Grandparent 

  
12 (26) 
21 (46) 
13 (28) 

  
17 (22) 
52 (68) 
8 (10) 

  
Ref 
0.57 (1.23 – 1.4) 
2.3 (0.73 – 2.3) 

  
- 

Level of education 
Secondary 
Upper Primary 
None-Lower Primary 

  

  
8 (17) 

13 (28) 
25 (54) 

  

  
17 (22) 
33 (43) 
27 (35) 
  

  
Ref 
0.8 (0.3 – 2.4) 
1.9 (0.7 – 5.4) 

  
- 

Health facility attended first for patients with severe malaria 
Health facility type 

Health center II 
Health center III 
Health center IV 
Hospital 
Private clinic 
Drug shop 

  
5 (11) 
20(43) 

1 (2) 
2 (4) 

18 (39) 
0 (0) 

  

  
13 (18) 
35 (49) 
3 (4) 
0 (0) 
17(24) 
3 (4) 

    

Given antimalarial drugs at first fa-
cility 

Yes 
No 

  

  
  

32 (69) 
14 (31) 

  
  

  
  
50(70) 
21 (30) 
  

  
  
Ref 
0.95 (0.4 – 2.2) 

  
- 

Completed treatment given at first 
facility 

Yes 
No 

  

  
  

10 (22) 
36 (78) 

  

  
  
47(61) 
30 (39) 
  

  
  
Ref 
5.6 (2.4 – 13.0) *** 
  

  
  
Ref 
9.7 (1.8 – 52.9) ** 
  

Reasons for not completing treat-
ment (among those that could not) 

Death 
Failure to feed 
Drug stock outs 
Blood products stock out 
Referred 
Failure to pay 

  

  
  
  

10 (28) 
1 (3) 

17 (47) 
6 (17) 
0 (0) 
2 (6) 

  
  
  
0 (0) 
0 (0) 
22 (76) 
2(7) 
1 (3) 
4 (14) 

  
  
- 

  
  
- 

Time between illness onset to visit-
ing first facility 

≤1 day 
>1 day 

  

  
  

24 (52) 
22 (48) 

  

  
  
25(35) 
46 (65) 
  

  
  
Ref 
0.5 (0.2 – 1.0) 
  

  
  
Ref 
0.8 (0.2 –3.7) 
  

Facilities visited after first HF (only for referred patients) 
Health facility type 

Health center II 
Health center III 
Health center IV 
Hospital 
Private clinic 

  

  
11 (38) 
3 (10) 
9 (31) 
5 (17) 
1 (3) 

  

  
16 (43) 
4 (11) 
11 (30) 
4 (11) 
2(5) 
  

    

Given treatment at second facility 
Yes 
No 

  

  
 9 (31) 

20 (69) 
  

  
 18 (48) 
19 (51) 
  

  
 Ref 
0.5 (0.2 – 1.3) 
  

  
  
- 

Completed treatment given at sec-
ond facility 

Yes 
No 

  

  
  

1 (11) 
8 (89) 

  
  
16 (89) 
2 (11) 
  

  
  
Ref 
42.5 (4.1 – 434.9) *** 
  

  
- 
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quired drug for treating severe malaria, lasted 
only two weeks at the facilities we visited. Addi-
tional reports from healthcare workers at facilities 
that they often gave only one dose to make the 
drugs last longer, forcing parents to purchase 
medication for their children sheds some light on-
to the reasons for non-completion. When parents 
are unable to purchase such medications, the 
child cannot complete treatment. Reassessment 
of the appropriate quantities of drugs to provide 
to health centers in the district, especially during 
upsurges, and emphasizing the importance of 
treatment completion is needed to ensure that 
this problem is addressed. 

Beyond this, we found that referrals to higher-
level facilities that could manage severe malaria 
were frequently not completed. Caretakers could 
only manage accessing lower-level facilities near 
them, yet these facilities are not equipped to 
manage severe malaria cases. This likely ac-
counts for the high proportion of patients who ac-
cessed H/C IIs as their second level of health-
seeking. Addressing this issue requires provision 
of transport support to enable all referred patients 
reach the intended referral hospitals, alternative-
ly, upgrading some of the H/C II facilities to levels 
that can manage severe malaria could improve 
service access.   

The need for blood transfusion and failure to re-
ceive it was a risk factor for deaths among chil-
dren with severe malaria in our study. This is not 
surprising and likely reflects more severe illness 
among cases, which was also suggested in our 
comparison of cases and controls. Anaemia is 
one of the major complications of malaria infec-
tion, contributing directly or indirectly to hospitali-
zation and deaths in young children. While malar-
ia is responsible for anaemia due to hemolysis, 
anaemia in turn lowers the body’s immunity lead-
ing to increased exposure to malaria infections 
and hence the repeated cycle[8]. Blood transfu-
sions can be life-saving interventions for children 
with severe anaemia[9]. However, we found that 
blood transfusions were more often needed by 
cases, and less often received, compared to con-
trols. Unfortunately, Ivukula Subcounty has no 
health facility equipped to provide blood transfu-
sion services. Addressing this issue requires im-
proving blood transfusion services closer to the 
communities by equipping HC IIIs with blood 
storage equipment and availing sufficient quanti-
ties of blood products.  

In contrast to prior studies of severe malaria con-
ducted elsewhere in sub-Saharan Africa[10-12], 

In the bivariate analysis, five variables were found 
to be significantly associated with death among 
children with severe malaria (Table 2 & 3), only 2 
were considered for multivariate analysis, need for 
blood transfusion, jaundice and having anaemia 
were excluded from the final model for collinearity 
with receiving blood transfusion. 

From the multivariate analysis, following adjust-
ment for child age, child sex and duration to seek 
care, two variables were found to be significantly 
associated with death among children with severe 
malaria. The odds of death among the children 
that did not completed their first treatment were 
9.7 times higher than the odds among those who 
completed treatment (aOR=9.7, 95%CI:1.8 – 
52.9), Additionally, the odds of deaths among ane-
mic children who did not receive blood transfusion 
were 7.1 times higher than those who received 
blood transfusion (aOR=7.1, 95%CI:1.4 – 36.2) 
(Table 3). 

Discussion 

We assessed factors associated with death due to 
severe malaria among children ≤12 years follow-
ing an alert of multiple deaths in the community. 
The analytic findings revealed that failing to com-
plete antimalaria treatment and failure to receive 
blood transfusion among anemic patients requiring 
blood all increased risk of death. We also identi-
fied stockouts as a major challenge for health fa-
cilities and persons seeking care; care-seeking 
appeared to be less common during stockouts and 
low stock levels of antimalarials led to failure to 
disburse full courses of treatment. Inability to pay 
for the remaining course of treatment led to incom-
plete treatments, which were associated with 
death.  

We found a strong association between failing to 
complete antimalarial treatment and deaths 
among children. According to WHO, poorly treated 
severe malaria can lead to high death rates, while 
effective treatment and supportive care reduces 
mortality to 10-20%. It is essential that full doses 
of parenteral antimalarial medication be given 
promptly in the initial treatment of severe malaria 
with a complete dose of intravenous or intramus-
cular artesunate for at least 24 hours and a contin-
uation of artemisinin-based combination therapy 
(ACT) for 3 days[7]. However, in Ivukula Sub-
county, parents reported that treatment completion 
was frequently challenged by drug stockouts or 
low stocks. We confirmed this finding by visiting 
facilities, where we found reports of antimalarials 
stockouts as a challenge.  

Antimalarial drugs intended for 2 months were 
lasting a month or less, and artesunate, the re-
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we did not find an association between age 
and mortality, perhaps explained by the over-
all low median age of our study population (< 
5 years) relative to previously studied popula-
tions. Similar findings are seen in a study con-
ducted in Zambia where age was not signifi-
cant due to low median age of both cases and 
controls (<2yrs)[13].   

Study limitations 

A limitation to this study was the absence of 
medical records for review. Because of this, 
we chose to use clinical definitions and relied 
on the caretakers’ memory to remember the 
child’s presentation. For case-patients, majori-
ty of the caregivers had discarded the records 
immediately after the loss of their child or 
were not provided with the records at facili-
ties.  

Conclusion 

The major contributors to malaria mortality 
among children ≤12 years in Ivukula Sub-
county, Namutumba District were: not com-
pleting treatment for malaria, failure to receive 
blood transfusion among anemic patients that 
needed blood, stockouts of malaria drugs and 
blood products and failure to reach referral 
sites. These issues indicate both health sys-
tem and individual challenges that need to be 
addressed. We therefore recommend, in-
creasing access to blood products, accurate 
quantification of antimalarials for health facili-
ties in upsurge districts, offering transport 
support to patients referred to higher-level fa-
cilities and activation of iCCM in the communi-
ties of Namutumba. Upgrade of the H/C IV to 
hospital status to enable proper management 
of cases in this area highly prevalent with ma-
laria. Furthermore, an upgrade of health facili-
ties for the district to have a general hospital 
and more H/C IIIs per subcounty to improved 
management of severe malaria with limited 
referrals. All this is hoped to avert numerous 
deaths among children in this area.  

Conflict of interest 

The authors declare that they had no conflict 
of interest. 

Acknowledgments 

We appreciate Namutumba District Local 

Government and the Village Health Teams for 
the guidance in the community during data col-
lection. 

Copyright and licensing 

All materials in the Uganda National Institute of 
Public Health Quarterly Epidemiological Bulletin 
is in the public domain and may be used and re-
printed without permission; citation as to source; 
however, is appreciated. Any article can be re-
printed or published. If cited as a reprint, it should 
be referenced in the original form 

References 

1. Organisation, W.H. World Malaria Report. 
2021. 

2. WHO, World Malaria Report2021. 
3. Malaria, T. Uganda Malaria Facts, Target Ma-

laria. Severe Malaria Observatory. 2022. 
4. Uganda, M.o.H., District health Information 

system.  Division of Health Information. 2022. 
5. National Malaria Control Program, M.o.H.U., 

Uganda National Malaria Control Policy. . 
2011. p. Pg 8. 

6. District, N. Namutumba District Local Govern-
ment. 2022; Available from: https://
namutumba.go.ug/lg/district-location-and-its-
neighbors. 

7. WHO, WHO Guidelines for malaria. 2022, 
Global Malaria Programme: Geneva. 

8. Health, C.G. Division of Parasitic Diseases 
and Malaria 2022. 

9. Mutombo, A.M., et al., Severe malaria and 
death risk factors among children under 5 
years at Jason Sendwe Hospital in Democrat-
ic Republic of Congo. Pan African Medical 
Journal, 2018. 29(1): p. 1-8. 

10. Carneiro, I., et al., Age-patterns of malaria 
vary with severity, transmission intensity and 
seasonality in sub-Saharan Africa: a system-
atic review and pooled analysis. PloS one, 
2010. 5(2): p. e8988. 

11. Kamau, A., et al., Malaria infection, disease 
and mortality among children and adults on 
the coast of Kenya. Malaria journal, 2020. 19
(1): p. 1-12. 

12. Kapesa, A., et al., The current malaria morbid-
ity and mortality in different transmission set-
tings in Western Kenya. PloS one, 2018. 13
(8): p. e0202031. 

13. Ippolito, M.M., et al., Risk factors for mortality 
in children hospitalized with severe malaria in 
northern Zambia: a retrospective case-control 
study. The American Journal of Tropical Medi-
cine and Hygiene, 2018. 98(6): p. 1699. 

Continued from page 34 

https://namutumba.go.ug/lg/district-location-and-its-neighbors
https://namutumba.go.ug/lg/district-location-and-its-neighbors
https://namutumba.go.ug/lg/district-location-and-its-neighbors


36 | 

 

 

 

Sexual Gender-Based Violence among 
Adolescent Girls and Young Women 10-
24 Years during COVID-19 Pandemic, 
Bukedi Region, Eastern Uganda 
Authors: Patience Mwine1,3*, Benon 
Kwesiga1,2, Richard Migisha1,2, Juliet Chep-
toris3, Daniel Kadobera1,2, Lilian Bulage1,2, 
Peter Mudiope3, Alex R. Ario1,2 

Institutional affiliations: 1Uganda Public 
Health Fellowship Program, Kampala, 
Uganda, 2Uganda National Institute of Pub-
lic Health, Kampala, Uganda, 3AIDS Control 
Program, Ministry of Health, Kampala, 
Uganda 
*Correspondence:Email:pmwine@musph
.ac.ug,Tel : +256702449738, 
 
Summary 

Background: Police reports of Sexual 
Gender-Based Violence (SGBV) in Uganda 
increased during the COVID-19 pandemic, 
primarily affecting adolescent girls and 
young women (AGYW) aged 10-24 years. In 
April 2022, we investigated factors associat-
ed with SGBV among AGYW during the 
COVID-19 pandemic in Bukedi Region, 
which reports the highest rates of SGBV 
among women (40% in 2016) in Uganda.  

Methods: We use a mixed methods ap-
proach to examine data for SGBV cases 
among adolescent girls and young women 
(AGYW) aged 10-24 years at ten high-
volume health facilities in Bukedi Region. 
The data were collected retrospectively for 
the period of March 2020 to December 
2021, covering the highest-burden phases 
of the COVID-19 pandemic in Uganda. We 
conducted a neighbourhood-matched case-
control study. A case was ≥1 SGBV episode 
(coerced sex) self-reported by an AGYW 
aged 10-24 years residing in Tororo and 
Busia Districts. Cases were identified from 
facility registers. For every case, we identi-
fied two neighbourhood-matched AGYW 
controls who reported no SGBV. We inter-
viewed 108 randomly-selected cases from 
the health facility line list and 216 controls 
and asked about socio-demographics, eco-
nomic changes they or their families experi-
enced during COVID-19, and experiences 
with SGBV during COVID-19. We conduct-

ed key informant interviews with six health facili-
ty SGBV focal persons about possible factors 
associated with SGBV during the COVID-19 pe-
riod. We used conditional logistic regression to 
obtain adjusted odds ratios and confidence inter-
vals for the factors associated with SGBV. We 
analysed qualitative data using content analysis.  
Results: Among 389 SGBV cases recorded in 
the facility registers, the mean age was 16.4 
(SD±1.61: range 10-24) years, and 350 (90%) 
were 15-19 years of age. Two-thirds (214; 67%) 
were pregnant at the time their SGBV experi-
ence was recorded. Only eight (2%) received 
Post-Exposure Prophylaxis (PEP) for HIV. 
Among the 108 cases interviewed, 79 (73%) re-
ported being physically forced into sex while 29 
(27%) were pressured into sex through harass-
ment and threats. Among those who mentioned 
the perpetrator (73; 68%), many reported it were 
a friend (29; 40%) or neighbour (17; 23%). In 
multivariate analysis, self-reports of sexual vio-
lence before the COVID-19 period [aOR=5.8, 
95%CI: 2.8-12] and having older siblings 
[aOR=1.9, 95%:CI 1.1-3.4] were associated with 
SGBV during the COVID-19 period. Living with a 
family that provided all the basic needs was pro-
tective [aOR=0.42, 95%: CI 0.23-0.78]. The 
qualitative data reveal that poverty and being out 
of school for an extended period appeared to be 
associated with increased SGBV cases in the 
region during the COVID-19 period. 
Conclusion: Previous SGBV and having fami-
lies without the means to provide basic needs 
was associated with increased odds of SGBV 
during the COVID-19 pandemic in Uganda. Find-
ing, supporting, and enacting protective interven-
tions for potential and existing SGBV survivors 
and socioeconomically vulnerable AGYW could 
prevent SGBV during similar events in the future. 
 
Introduction 

Sexual gender-based violence (SGBV) is de-
fined as "any sexual act, attempt to obtain a sex-
ual act, or other act directed against a person's 
sexuality using coercion, by any person regard-
less of their relationship to the survivor, in any 
setting" (1). Sexual gender-based violence pre-
disposes survivors to HIV, unwanted teenage 
pregnancies, and mental illnesses like depres-
sion. Among adolescent girls and young women 
(AGYW), it may result in school dropouts, in-
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creased risk of mother-to-child HIV transmis-
sion, and socio-economic difficulties (2).  
 
Uganda has a high prevalence of SGBV 
(22%) among women 15-49 years, according 
to the Uganda Population-based HIV Impact 
Assessment (UPHIA) 2016. Bukedi Region 
had the highest prevalence of SGBV among 
women at 40% and a teenage pregnancy rate 
of 22%, according to UPHIA 2016 (3). In 
Uganda, from March 2020 to January 2022, 
schools were closed as part of the COVID-19 
pandemic response. Anecdotal reports from 
Uganda Police and an analysis of national 
SGBV program data suggested that SGBV 
cases had increased during the COVID-19 
pandemic, especially during the two lockdown 
periods in 2020 and 2021 (4). Probable caus-
es included prolonged out of school period 
and the implementation of multiple lockdowns, 
leading to girls exposure to perpetrators with-
in homes and neighbourhoods during times 
they would otherwise have been elsewhere 
(5). While SGBV among AGYW does not nec-
essarily lead to pregnancy, an analysis of Dis-
trict Health Information System (DHIS2) data 
showed a 33% increase in teenage pregnan-
cies (among girls age 10-19 years) between 
2020 and 2021 compared to 2019 in the 
Bukedi Region; which was believed to be 
linked to the increases in SGBV during this 
the COVID-19 pandemic period.  
SGBV survivors receive Post Exposure 
Prophylaxis (PEP), emergency contraception, 
testing and treatment for STIs, and treatment 
of injuries or wounds (6). However, it was un-
clear how the health facilities addressed 
SGBV cases during the COVID-19 pandemic. 
In addition, there was limited information on 
factors associated with SGBV among adoles-
cent girls and young women during the 
COVID-19 pandemic. We evaluated SGBV 
services and determined the factors associat-
ed with SGBV among AGYW during the 
COVID-19 pandemic in the Bukedi Region to 
inform areas of improvement and prevention 
measures for SGBV. 
 
 
 
 
 
 

Methods 

Study design and setting 

We employed a mixed-methods approach, in-
cluding a descriptive, qualitative, and case-
control study among AGYW aged 10-24 years in 
Tororo and Busia districts, Bukedi Region. These 
two districts are in Eastern Uganda, bordering 
Kenya. Both have active trading activities and 
border points with many transit truck drivers. 
These districts reported the highest number of 
teenage pregnancies during COVID-19 period in 
Bukedi region (7).  
 
Case definition and finding 

We defined a SGBV case as an AGYW aged 10-
24 years who was recorded in the GBV register 
during March 2020 to December 2020. To find 
cases recorded during the pandemic period, we 
purposively selected ten high-volume health facil-
ities providing SGBV care, including one District 
Hospital, one Health Center IV, and three high-
volume Health Center IIIs from each of the two 
districts. In each facility, we created a line list of 
records of SGBV cases among AGYW aged 10-
24 from the GBV HMIS 105 registers for the peri-
od of March 2020 to December 2021. Health 
care workers record information for GBV survi-
vors who are identified through self-reporting or 
from routine screening for GBV, including in HIV 
care and treatment clinics and antenatal care 
clinics. Using a predesigned data abstraction 
form, we obtained patient information on the visit 
date, social demographic characteristics, man-
agement of SGBV cases, including HIV post-
exposure prevention (PEP), family planning, out-
come, and follow-up. Additional information on 
PEP provision was obtained from the PEP regis-
ters. 
  
Descriptive epidemiology 

We analysed the line listed SGBV cases’ data 
Using Epi-Info version 7.2.4.0. We described the 
SGBV cases by place and person and the quality 
of SGBV services received by the survivors. We 
used some of these analyses to identify the study 
site for the case control study. 
 
 
 
 

Continued from page  36 
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Case-control study to identify factors associated 
with sexual gender-based violence during the 
COVID pandemic period, Tororo and Busia Dis-
trict, Uganda 

The SGBV incidence rates (IR) among subcounties 
ranged from 0.1% to 6%. Among the 11 subcounties 
with IR ≥3%, we randomly selected six (three from 
each district). These included Mukuju, Western divi-
sion, and Usukuru subcounties from Tororo district 
and Masafu, Lumino, and Buyanga subcounties from 
Busia District (Figure 1). These six subcounties 
served as the sites for the case-control study. 

 
Figure 1. Sexual gender-based violence inci-
dence rate among adolescent girls and young 
women in Busia and Tororo Districts, March 2020
-December 2021 

We conducted a neighbourhood-matched case-
control study to determine factors associated with 
SGBV among AGYW during COVID-19 (March 2020 
to December 2021), covering the highest-burden 
phases of the COVID-19 pandemic in Uganda. We 
defined a case as an AGYW aged 10-24 years who 
reported at least one episode of SGBV to any of 10 
high-volume health facilities in Tororo and Busia Dis-
tricts during this time. For every case, we identified 
two neighbourhood-matched AGYW controls who 
reported no SGBV. A control was an AGYW aged 10
-24 years who did not experience an episode of 
SGBV during COVID-19 period. 
We assumed a reduction in family income during the 
pandemic was a significant risk factor for SGBV with 
an odds ratio of 2 and 40% of the controls exposed. 
At a ratio of 1:2 cases to controls and 80% power, 
we obtained a sample size of 324 (108 cases and 
216 controls). Using a line list of SGBV cases from 
the ten health facilities, we randomly selected SGBV 
cases for interviews. We traced the cases for inter-
views in the community with the help of the social 
workers and village health teams and consecutively 

interviewed them until we reached 108 cases. 
We identified two neighbourhood-matched con-
trol AGYW who reported no SGBV during the 
COVID-19 period for every case; controls were 
asked to confirm that they never experienced 
SGBV during COVID-19 (March 2020 to De-
cember 2021). The controls were identified 
from a randomly selected neighbour house-
holds of cases that had an AGYW living with 
them. For each household, we interviewed one 
control. If controls were >1 in a house hold, we 
used a random number to select a participant 
for interviews. 
Using a predesigned questionnaire, we inter-
viewed cases and controls to obtain infor-
mation on socio-demographics, risk factors for 
SGBV, care and services received,  economic 
activities undertaken during COVID-19 by the 
participant and their immediate family place of 
residence before and during COVID-19, school 
attendance before and during COVID-19, 
household size, household members living in 
the house, household members' occupation, 
day and night-time activities of the case, paren-
tal supervision, and others. We adopted the 
recent Uganda's Violence Against Children 
(VAC) Survey (2018) questionnaire, (8) and 
tailored it to our study.  To determine the fac-
tors associated with SGBV, we conducted con-
ditional logistic regression analysis.  

Key informant interviews to identify factors 
associated with SGBV during the pandemic 

We attempted to interview all GBV focal per-
sons who manage SGBV cases as key inform-
ants at the ten facilities; however, only six facili-
ties had the GBV focal person present during 
data collection. Using a predesigned key in-
formant guide that had open ended questions. 
We asked about possible root causes of in-
creased SGBV cases in the region and ex-
plored challenges related to high rates of teen-
age pregnancies, management of SGBV during 
the pandemic, and availability of drugs such as 
emergency contraceptives and PEP. The inter-
views were recorded and transcribed into word 
document. We proof read the transcripts, iden-
tified the common codes. These were then de-
veloped into broader themes. Results were 
summarised into short texts and quoted verba-
tim and were used to support the quantitative 
findings. 
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Ethical considerations 

This was the Ministry of Health 
(MoH) directive to evaluate the fac-
tors associated with the increased 
numbers of Sexual Gender-based 
Violence during COVID-29. How-
ever, we also sought permission 
from the district health officials and 
heads of the health facilities before 
conducting the study. A non-
research determination form was 
submitted to US CDC for clearance 
before the commencement of the 

assessment as a requirement. 
The Office of the Associate 
Director for Science, U.S. Centers 
for Disease Control and 
Prevention, determined that this 
activity was in response to a public 
health issue with the primary intent 
of public health practice (epidemic 
disease control activity). It was 
determined, therefore, to not be 
human subjects research. All pro-
tocols were approved by the Minis-
try of Health and US CDC and per-
formed in accordance with the dec-
laration of Helsinki. 
We obtained verbal consent from 
respondents before the interviews. 
During data collection, we as-
signed respondents unique identifi-
ers instead of names to protect 
their confidentiality; no unique 
identifier information was recorded. 
 
Results 

Description of sexual Gender-
based Violence cases  

We found 389 SGBV cases of 
AGYW recorded at the ten select-
ed health facilities in Tororo and 
Busia Districts from March 2020 to 
December 2021. Their mean age 
was 16.4 years (SD± 1.61: range, 
10-24 years) and most (350; 90%) 
were 15-19 years of age. The ma-
jority (214; 67%) were pregnant at 
the time their SGBV event was rec-
orded in the facility register. Many 
(180; 46%) presented to the facility 
at time points beyond 72 hours. 

Among the 209 who presented within 72 hours, only 8 received 
PEP (Table 1). 
 
Table 1: Characteristics of sexual gender-based violence cas-
es managed at health facilities during the COVID-19 period in 
Bukedi sub-region, 2020-2021 

 

HCW- Health care worker 

Findings from analysis of the health facility data were confirmed 
by responses from the key informant interviews. Most GBV focal 
persons reported that AGYW experiencing SGBV reported too 
late to the health facility to be eligible for post-exposure prophylax-
is. Many of these cases were only identified as SGBV survivors 
during their antenatal care visits, often for pregnancies that result-
ed from the SGBV event or events. As a result, they were not eli-
gible for emergency oral contraceptives despite the fact that medi-
cines were available. 
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Variable 

Frequency 
n=389 

  
 (%) 

Age   

10-14 25 (6.4) 

15-19 350 (90) 

20-24 14 (3.6) 

Marital status   

Married 198 (51) 

Not married 191 (49) 

HIV test done   

Yes 321 (83) 

No 65 (17) 

Followed up by HCW after initial 
visit at least once   

Yes 16 (4.1) 

No 373 (96) 

Followed up by HCW after initial 
visit at least 4 times (as recom-
mended)     

Yes 0 (0) 

No 389 (100) 

Pregnant  

Yes 214 (67) 

No 107 (33) 

Time between event and presen-
tation for care   

<24 hours 97 (25) 

24-72 hours 112 (29) 

>72 hours 180 (46) 

PEP among person who pre-
sented <72 hrs (n=209)     

Yes 8 (3.8) 

No 209 (96) 
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Table 2: Characteristics of sexual gender-based violence cases 
considered for the case control study during the COVID-19 period 
in Bukedi sub-region, 2020-2021 

*PEP; Post Exposure Prophylaxis, STI: Sexually Transmitted Infection 

 

 

"The management of the SGBV 
cases was a big challenge during 
the COVID-19 period. Most girls 
presented here very late, some 
already pregnant and whenever 
you asked them why they never 
came early, they reported they 
feared the perpetrators. You had 
nothing to do for them apart from 
counselling" Key informant II 

Description of sexual gender-
based violence cases consid-
ered for the case-control study 

Of the 108 cases interviewed, 79 
(73%) reported being physically 
forced into sex while 29 (27%) 
reported that they were pressured 
into sex through harassment and 
threats. Most (88; 82%) reported 
that the episode was their first 
SGBV experience during COVID-
19 period. Among 73 (68%) who 
agreed to share information about 
the perpetrator, 29 (40%) report-
ed it was a friend and 17 (23%) 
said it was the neighbour. The 
majority (71; 67%) reported to the 
health facility after 72 hours or 
more; of these, 42 (58%) said 
that they delayed reporting due to 
feelings of social stigma about 
their SGBV experience. The most 
reported adverse outcome from 
the episode was unwanted preg-
nancy (38; 35%) (Table 2). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 N=108 (%) 

Type of SGBV     

Physically forced sex 79 (73) 

Pressured into sex through harassment 29 (27) 

First time experience of SGBV during COVID-19 88 (82) 

Time of Sexual event   

Day 23 (21) 

Evening 21 (19) 

Night 44 (40) 

Declined to answer 20 (19) 

Type of perpetrator (among 73 providing infor-
mation)   

Friend 29 (40) 

Neighbour 17 (23) 

Relative 9 (12) 

Others 18 (25) 

Where the incident occurred   

On the way somewhere 25 (21) 

Friends place 25 (23) 

Home 26 (24) 

Relative home 11 (10) 

Workplace 2 (1.9) 

Not comfortable to mention the place 20 (19) 

Adverse outcomes   

Unwanted pregnancy 38 (35) 

Depression 20 (19) 

Anxiety 12 (11) 

STI 7 (6.5) 

Others 14 (13) 

Reported they received emergency contraception 35 (32) 

Time from SGBV event to presentation to health facility  

Immediately 18 (27) 

1-3 days 18 (27) 

>3 days 72 (67) 

Self-reported they received PEP from health facility 
or other site (among 102 who provided a re-
sponse) 

35 (34) 

Self-reported they received PEP from health facility 
or other site (among 36 who presented <3 days 
after event) 

20 (56) 

Reasons for reporting to the health facilityy > 3 
days (n=72)   

Social stigma 42 (58) 

Fear of retaliation 13 (18) 

ack of awareness 13 (18) 

Others 4 (5.6) 
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Table 3: Characteristics of cases and controls and their association with Sexual Gender 
Based Violence during the COVID-19 period in Bukedi sub-region, 2020-2021  

Continued from page  40 

Factors associated with sexual gender-based violence among adolescent girls and young 
women during COVID-19, Tororo and Busia districts, Uganda 

In bivariate analysis, having older siblings [cOR=1.7, 95% CI: 1.04-2.8], ever being pregnant before 
the COVID-19 period [cOR=2.5, 95%CI: 1.6-4.0], ever being sexually violated before the COVID-19 
period [cOR=8.1, 95% CI: 4.1-16], ever being involved in sex work [cOR=3.4,95% CI: 2.1-5.6] were 
associated with SGBV during COVID-19. In contrast, having a family being able to provide all basic 
needs was protective [cOR=0.33, 95% CI: 0.20-0.56] (Table 3). Age, being in school before COVID-19 
period, level of education, ever having had children, knowledge and use of family planning, and family 
change in economic status during the COVID-19 period were not significantly associated with SGBV. 
In multivariable analysis, experiencing sexual violence before COVID-19 [aOR=5.8, 95% CI: 2.8-12] 
and having older siblings [aOR=1.9, 95%CI: 1.1-3.4] remained significantly associated with SGBV dur-
ing COVID-19 period. The family's ability to provide all basic needs [aOR=0.42, 95%:CI 0.23-0.78] 
was protective. While the odds of SGBV decreased with increasing age, the association was not sig-
nificant (Table 3). 

Characteristic Cases 
(n=108) 

Controls 
(n=216) 

Bivariate Analysis Multivariate Analy-
sis 

        
n 

 (%)            
n 

  
(%) 

  
cOR 

  
95% CI 

  
aOR 

  
95% CI 

Age in years            

10–14 16 (15) 47 (22) Ref       

15-19 67 (62) 107 (50) 1.8 (0.97-3.5) 0.94 (0.44-2.03) 

20-24 26 (24) 61 (28) 1.3 (0.60-2.6) 0.52 (0.20-1.3) 

Has older sibling(s) 77 (71) 126 (58) 1.7 (1.04-2.8) 1.9 (1.1-3.4) 

Ever pregnant before 
COVID-19 period 

63 (58) 76 (35) 2.5 (1.6-4.0) 1.7 (0.86-3.2) 

Sexually violated before 
COVID-19 period 

40 (37) 8 (3.7) 8.1 (4.1-16) 5.8 (2.8-12) 

Ever involved in sex work 
54 (50) 47 (22) 3.4 (2.1-5.6) 1.7 (0.9-3.2) 

Family provides all basic 
needs 

63 (58) 172 (80) 0.33 (0.20-0.56) 0.42 (0.23-0.78) 

Knows about family plan-
ning 

58 (54) 110 (51) 1.06 (0.67-1.7) - - 

Ever used family planning 
29 (27) 51 (24) 1.1 (0.66-1.9) - - 

Ever had children 44 (41) 56 (26) 0.83 (0.39-1.7) - - 

Stayed with during COVID-
19 

                

Parent 69 (64) 151 (70) Ref - - - 

Friends/relatives 40 (37) 64 (30) 1.3 (1.04-1.6) - - 

Highest education level                 

None 3 (2.8) 2 (0.9) Ref -  - - 

Primary 73 (68) 130 (60) 0.37 (0.06-2.2) - - 

Secondary 32 (30) 69 (32) 0.31 (0.05-1.9) - - 

Tertiary 0 (0.0) 6 (2.8) 1 - - - 

In school before COVID-19 
86 (80) 182 (84) 0.64 (0.35-1.2) - - 

Family economic status 
changed during COVID-19 

87 (80) 154 (77) 1.2 (0.68-2.1) - - 
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tip of the iceberg. Many women who do 
not become pregnant because of the 
SGBV likely simply do not report. Fear of 
public stigma is a well-documented factor 
that hinders patients from accessing 
health care services (9,10). Unfortunately, 
social stigma related to SGBV is known to 
worsen physical and psychological health 
impacts (13) and may increase the risk of 
additional violence (14). Efforts are need-
ed to support AGYW to report SGBV and 
enable adequate and timely care to pre-
vent HIV and unwanted pregnancies. The 
Uganda Child Help Line (UCHL) 116 was 
found to be more acceptable channel to 
report sexual violence compared to others 
such as health facilities (15). UCHL was 
implemented by Ministry of Gender La-
bour and Social Development (MGLSD) 
to improve reporting of child abuse and 
sexual violence but there is still low 
awareness and a need for more advoca-
cy. In addition, active case finding for 
SGBV survivors may be necessary to en-
sure appropriate care and support to the 
affected persons.  
 
Even among the AGYW who presented 
early, few received PEP. However, even 
among those who received PEP, it ap-
pears it was often inappropriately given, 
highlighting a knowledge gap on PEP use 
among the health care workers and the 
users. Due to data gaps in the SGBV 
healthy facility registers, we could not ver-
ify the appropriateness of PEP use for all 
reported incidents. Similar findings were 
noted in a study done in Uganda to com-
pare post-rape care before and during 
COVID-19 using national Health Manage-
ment Information System (HMIS) and 
UCHL data. In this study, 50% of the cas-
es received PEP beyond the recommend-
ed 72 hours during the first six month of 
COVID-19 (16). This highlights the need 
for flexible methods of service delivery to 
increase timely access and utilisation of 
PEP among SGBV survivors. These 
might include community based ap-
proaches such as “off-facility PEP medi-
cation delivery” and “PEP hotlines” (16). 
These community-based approaches 

Results from the informant interviews supported these 
findings. Five out of six GBV focal persons pointed out 
that families of their clients were unable to provide 
basic needs to their families, including the girls ex-
posed to SGBV.  

"During COVID 19, there was a lot of poverty as a re-
sult of disrupted businesses and closure of schools. As 
a result, most parents were unable to support their 
children. Girls were idle, and such could have forced 
them to look for necessities from elsewhere" Key in-
formant IV 

Discussion 

Adolescent girls and young women in the Bukedi re-
gion experienced high rates of sexual gender-based 
violence during the COVID-19 period. Many reported 
cases were pregnant at the time their SGBV experi-
ence was recognized and recorded. Close to half de-
layed at least three days to report their experience, 
making them ineligible for PEP; however, even among 
those that reported earlier, few received PEP. Previous 
experiences of sexual violence and having older sib-
lings increased the odds of SGBV, while having suffi-
cient resources within the family to cater to the needs 
of the AGYW was protective.   
 
Sexual violence exposes AGYW to HIV acquisition; 
Uganda reports a national HIV prevalence of 4.3% 
among adult men ≥15 years, a concern for public 
health (9). This poses a high risk of HIV transmission 
to survivors of SGBV.  PEP is an important interven-
tion to reduce the risk of contracting HIV after an un-
protected sexual encounter, and in Uganda, it is avail-
able in public and private health facilities (10). Care 
provided after SGBV includes psychosocial support, 
PEP to prevent HIV, and emergency contraception to 
prevent pregnancy. However, both emergency contra-
ceptives and PEP must be given within 72 hours of the 
event to be effective (11). We identified many missed 
opportunities for preventing HIV infection and pregnan-
cy among AGYW who experienced SGBV in Bukedi 
Region. Interviews with the GBV focal persons, as well 
as the high rate of pregnancy among AGYW identified 
as SGBV survivors from the clinic registers, suggested 
that many AGYW presented because of their pregnan-
cy rather than the SGBV event itself. AGYW cited 
fears of the perpetrator and stigma as reasons they did 
not present immediately. Given that many SGBV 
events will not result in pregnancy, the high frequency 
of pregnancy among SGBV survivors who report sug-
gests that the reports described in this paper are the 
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incidence and follow-up services, and data on re-
peated episodes of SGBV. We could not tell from 
the data if the persons who were offered PEP ac-
cepted or completed the dosage. In addition, infor-
mation on the first point of care was missing, 
hence we could not establish if the cases who 
were recorded as pregnant were identified due to 
pregnancy through the antenatal clinics.  We used 
the health facility data to identify the cases, and 
thus our data certainly represent an underestimate 
of the problem as well as reflecting possible bias if 
the survivors who did not present to the facility dif-
fer from those who do. Also, given the sensitivity of 
the subject and self-reporting of the data, some 
cases did not respond to questions related to the 
perpetrator resulting into potential bias.  
 

Conclusion 

Sexual gender-based violence negatively affected 
the lives of many adolescent girls and women dur-
ing the COVID-19 pandemic.  Most survivors did 
not present in time for HIV exposure prophylaxis 
and therefore efforts to improve access to services 
through community education and engagement 
with AGYW is key for PEP uptake when needed. 
Public health programs in the future may need to 
focus on identifying or supporting known survivors 
of SGBV and those who are socioeconomically 
vulnerable and identifying approaches to protect 
them, especially during school closures or other 
events that leave them close to home.  
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were piloted in rural populations in Kenya and 
Uganda; results showed increased uptake and 
completion of PEP in the population. In addi-
tion, there is need to train health care workers 
on PEP eligibility so that it is only given when it 
will be effective, and not when it is not appro-
priate.  
 
Having experienced SGBV before the COVID-
19 period and having older siblings were both 
associated with SGBV during COVID-19. Re-
peated sexual violence during COVID-19 sug-
gests that affected girls may be continually ex-
posed to the same perpetrator(s). Other stud-
ies have also found that individuals who are 
sexually victimised were likely to be re-
victimised (15, 16,17). Therefore, psychosocial 
support and ways to protect the once identified 
survivors are necessary to prevent repeated 
SGBV experiences. In addition, there is need 
to strengthen the ‘parents/guardians’ daughter 
relationship to enable the girl’s open up to par-
ents in case of SGBV through evidence based 
interventions such as community parenting pro-
grams (19).   It is not clear why having older 
siblings was associated with increased risk of 
SGBV. However, it may simply reflect a young-
er age of the SGBV victim compared to non-
SGBV survivors; age was found to be negative-
ly associated with SGBV in our study.  

We found that having a family providing all the 
basic needs to AGYW was protective against 
SGBV during COVID-19. Unfortunately, as a 
result of COVID-19 measures like the closure 
of bars, shops, saloons, and markets and 
movement restrictions (20) many families were 
unable to provide basic needs for their children 
(21, 22). Efforts to support vulnerable AGYW 
with basic needs like food, clothing, and shelter 
among others may be necessary during future 
pandemics or similar situations to prevent 
SGBV.  
 
Study limitations 

Our study was subject to several limitations. 
Firstly, health facility data were incomplete, and 
this could have resulted in inconclusive infor-
mation on the health care services. We found 
irregularities with documentation of health facil-
ity registers, especially information on dates of 
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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 pneumo-

coccal 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 re-

gression 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 ex-

pected reports.   

Results: There were 753,978 pneumonia admis-
sions 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 Re-
gion 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 
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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 chil-
dren <5 years declined during 2013-2021 in 
Uganda despite increases in reporting. Exist-
ing interventions should be intensified to fur-
ther accelerate the declines. 

 

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 per-

cent of the pneumonia cases and deaths are 

reported in Sub-Saharan Africa with an annu-

al 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 annu-

ally), reductions in Sub-Saharan Africa have 

been much slower(2,3). By 2020, the preva-

lence of pneumonia among children <5 years 

in Eastern Africa was 34,000 per 100,000 

children <5 years of age(4). Furthermore, alt-

hough pneumonia incidence and mortality 

reduced, there was a three-fold increase in 

pneumonia admissions in Sub-Saharan Afri-

ca in this age group(3). Particulary in Uganda 

pneumonia remains the second leading 

cause of all hospital admissions among chil-

dren <5 years of age(5). This places a sub-

stantial burden on the health system as 

pneumonia accounts for a significant propor-

tion of paediatric admissions. An economic 

burden is also placed on the already impov-

erished families. On average Ugandan house-

holds spend 62 US dollars per hospitalised epi-

sode 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 Pneumo-

nia 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 contin-

ued breastfeeding with appropriate complemen-

tary feeding thereafter, use of simple, standard-

ized guidelines for the identification and treat-

ment 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 mor-

tality from pneumonia in children <5 years of age 

to fewer than 3 per 1000 live births by 2025(7). 

Little is documented on Uganda’s progress to-

wards these goals. Previous studies(8,9) con-

ducted in Uganda assessed prevalence of pneu-

monia at specific time points hence less informa-

tive about the progress over time. Additionally, 

these studies were conducted in particular re-

gions and may not be generalisable to the entire 

country or show any spatial differences if any 

exist. We assessed the trends and spatial distri-

bution of pneumonia admissions and mortality 

rate among children <5 Uganda, 2013-2021. 

Methods 

We conducted a secondary analysis of pneumo-

nia surveillance data generated from the entire 

Uganda and stored in the District Health Infor-

mation System 2 (DHIS-2). Uganda is a low-

income country located in Eastern Africa with 
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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 re-

sponse guidelines(10). We specifically ab-

stracted aggregate data of both pneumonia 

admissions and deaths from the inpatient 

monthly reports (Health Management Infor-

mation 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 ad-

missions and deaths we calculated the annual 

incidence of pneumonia admissions and mor-

tality rate using population data from the 

Uganda Bureau of Statistics as a denomina-

tor. Facility based mortality rates were calcu-

lated as the proportion of pneumonia cases 

who died following admission. Pneumonia ad-

missions 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 pneu-

monia 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 de-

scribe national and regional trends. Addition-

ally, logistic regression analysis was conduct-

ed 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 contextual-

ize the findings, we also abstracted data on 

reporting rates, calculated as the percentage 

of complete submitted monthly reports over 

the study period divided by the number of ex-

pected reports.  

Our study utilized routinely generated aggre-

gated surveillance data with no personal iden-

Continued from page  46 

tifiers 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 surveil-

lance 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 cov-
erage increased from 60% to 92% (Figure 1). The 
national average incidence of pneumonia admis-
sions was 1,127 (Range:750 to 1,319) admitted 
cases per 100,000 children <5 years, with the high-
est in 2019 (1,319 cases per 100,000). Overall, 
there was a 4% decline in the incidence of pneu-
monia admissions among children <5 years (OR= 
0.96,95% CI: 0.956-0.957), p=<0.001 (Figure 1) 

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

Overall trends in the overall pneumonia mortal-

ity, 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 
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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). Over-

all, pneumonia mortality significantly declined 

across all regions. The greatest decline in pneu-

monia 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). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

from 60% to 92% (Figure 1). The national aver-
age 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 pneumo-
nia 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 mor-

tality among children under 5 years, Ugan-

da, 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 chil-
dren). 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 ob-
served at health centre IV (OR:0.97,95% 
CI:0.95-1.00), p=0.058 and general hospital lev-
el (OR:1.00,95% CI:0.99-1.02), p=0.288. At 
health centre III level, pneumonia facility-based 
mortality rate 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 
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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 

 

 

 

 

 

 

 

 

Spatial distribution of incidence of pneumonia admissions and overall mortality among chil-

dren 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.  

 

 

 

 

 

 

 

 

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

among children <5 years, Uganda, 2013-2021 

Continued from page  48 

  Incidence of pneumonia ad-
missions 

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 

Incidence of pneumonia admissions 

2013-2015 2016-2018 2019-2021 

 
 

 

Overall mortality 

2013-2015 2016-2018 2019-2021 
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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 mor-

tality, and facility-based mortality rates over the 9-

year period. These declines differed across re-

gion, with the lowest decline in the incidence of 

pneumonia admissions and mortality observed in 

the northern region and eastern regions respec-

tively. 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 re-

duction 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% reduc-

tion in pneumonia admissions among children <5, 

five years following the introduction of PCV. In an-

other study in Zambia(11) pneumonia admissions 

declined by 37.8% and 28.8% among children 

aged <1 year and 1–4 years, respectively. Previ-

ous studies conducted among children<5 years 

with severe pneumonia(13,14) indicated the pres-

ence of other 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 actu-

al 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) indi-

cated a 33% and 26% reduction in pneumo-

nia mortality among children aged 1 to 11 

months and 1 to 4 years respectively. Antici-

pated gains in reduction of hospital pneumo-

nia mortality could be prevented by the pres-

ence of overlapping risk factors previously 

documented in Uganda. These include un-

dernutrition, 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 mor-

tality rate were far below (less than half) the 

decline in the overall mortality rate. This indi-

cates a slower progress in the health care 

system’s capacity to reduce pneumonia mor-

tality among children <5 years(23). Existing 

gaps in timely seeking of appropriate treat-

ment and access to parenteral antibiotics 

and oxygen (where necessary) and treat-

ment failure resulting from anti-microbial re-

sistance in developing countries like Uganda 

may contribute to slower declines in the facil-

ity-based mortality rate(24). In Uganda, criti-

cal children are more likely to complete the 

referral process,(25) it is therefore not sur-

prising 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 mor-

tality were observed in the northern and east-

ern regions. These regions are characterised 

with poverty and poor  housing, all of which 
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intensified to further accelerate the decline in 
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Summary 

Introduction: Tuberculosis (TB) remains the 
leading cause of death among people living with 
HIV (PLHIV). TB prevention among PLHIV can be 
achieved with TB preventive treatment (TPT) for 
many years. The six-month course (isoniazid) 
was the most readily available in Uganda during 
2019-2021. While the national TPT completion 
target is 95%, program data indicated a substan-
tial loss to follow-up (LTFU) of 12% in the period 
2019-2021. We determined the factors associat-
ed with TPT LTFU among PLHIV in four regional 
referral hospitals (RRHs) in Uganda from 2019-
2021 to inform mitigation measures. 

Methods: We abstracted program data from 
the TPT registers on patient LTFU at Masaka, 
Mbale, Mubende, and Jinja RRHs. Additional da-
ta collected included client demographics, dura-
tion of HIV antiretroviral therapy (ART), year of 
TPT initiation, adherence, and point of entry. We 
conducted bivariate analysis using the chi-square 
test. Variables with p<0.05 in bivariate analysis 
were included in the logistical regression model 
using a backward stepwise method to establish 
factors associated with LTFU. 

Results: Among 24,206 clients who started on 
TPT in the four RRHs with a median age of 40 
years (range, 1-90 years), 15,962 (66%) were fe-
male, and 22,260 (92%) had TPT adherence 
>95%. Factors associated with LTFU included 
being on ART for <3 months (AOR: 3.1, 95% CI: 
2.1-4.5) and 20-24 years (AOR: 4.7, 95% CI: 1.9-
12) or 25-29 years (AOR: 3.3, 95% CI: 1.3-8.2) 
compared to 15-19 years. 

Conclusions: Close follow-up of PLHIV aged 
20-29 years and those newly initiated on ART 
could improve TPT completion. 
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Introduction 

Tuberculosis (TB) is the leading cause of death 
among people living with human immunodeficien-
cy virus (PLHIV) infection (1). Of the global TB 
deaths in 2019, 208,000 (33%) were living with 
HIV (1). To reduce the TB burden in this popula-
tion, the World Health Organization (WHO) rec-
ommends tuberculosis preventive treatment 
(TPT) for PLHIV without active TB, including chil-
dren living with HIV aged ≥12 months as well as 
pregnant and breastfeeding mothers (2-6). From 
2019–2021, Uganda implemented a six-month 
course with isoniazid and pyridoxine for TPT (2, 
3). Alternative recommended regimens of TPT 
were a 6-month daily equivalent of a rifamycin-
based regimen, 1-month daily rifapentine, and 
isoniazid regimen as well as a 4-month daily ri-
fampicin regimen (3). TPT can stop the develop-
ment of TB disease effectively for many years, but 
reinfection with TB bacilli after completing treat-
ment may reverse this protection (7, 8). Studies 
on the benefit of repeated TPT are ongoing, and 
PLHIV who have completed TB treatment may 
also receive a TPT course (7, 8). 

 

The TPT care cascade includes TB symptom 
screening to exclude active TB, determining those 
eligible, enrolling them, and treatment monitoring 
to ensure completion of TPT (2, 3). Although 
Uganda rolled out Isoniazid Preventive Therapy 
(IPT) in June 2014, by July 2019, only 16% of all 
eligible PLHIV without active TB in Uganda had 
received TPT. During the period July–October 
2019, the Ministry of Health (MoH) in Uganda im-
plemented a 100-day accelerated scale-up of TPT 
with a target of enrolling 300,000 PLHIV in 100 
days and achieving 100% coverage by the end of 
2022 in this population (9, 10). Program data in 
Uganda show that of the 916,345 PLHIV initiated 
on TPT from January 2019–December 2021, 
808,653 (88%) completed, and 107,692 (12%) 
were lost to follow-up (11). However, contributory 
factors to this level of loss to follow-up from treat-
ment have not been systematically analyzed. We 
determined the factors associated with TPT loss 
to follow-up (LTFU) among PLHIV in four regional 
referral hospitals (RRHs) in Uganda to inform pro-
gram improvements in Uganda and beyond. 

 

 

Methods 

Study design and data source 

We conducted a secondary analysis of routine-
ly collected program surveillance data in the 
national TPT registers to determine the magni-
tude of LTFU and associated factors among 
PLHIV attending Masaka, Mbale, Mubende, 
and Jinja RRHs in Uganda. These facilities 
contributed 63,908 (3.5%) of the cumulative 
number of PLHIV clients ever enrolled in ART 
care across the country as of December 31, 
2021 (11). 

Study population 

Our study population included all PLHIV in 
Uganda who received HIV/ART services from 
the highlighted four health facilities from Janu-
ary 1, 2019–31 December 2021. 

 

Data abstraction 

We abstracted data on the factors associated 
with TPT LTFU among PLHIV from the TPT 
registers of Mbale, Jinja, Mubende, and Masa-
ka RRHs. No personal identification information 
was collected from the TPT registers. 

Study variables 

Outcome variable: This was the outcome at 
the end of six months after TPT initiation, which 
was indicated by either completion or loss to 
follow-up. Other outcomes (still on TPT, died, 
referred to another health facility, and deliber-
ately stopped by health workers) were also col-
lected. However, they were not included in de-
termining factors associated with LTFU after 
TPT initiation. 

Exposure variables: These included the pa-
tient’s age, sex, regional referral hospital, year 
of TPT initiation (either 2019, 2020, or 2021), 
ART status at TPT initiation (being on ART for 
<3 months), being on ART for ≥3 months, and 
not indicated), point of entry (either HIV/ART 
clinic or OPD), TPT regimen (either isoniazid/
INH or Q-TIB/cotrimoxazole plus isoniazid plus 
vitamin B 6), and average adherence levels 
(either good (>95%), fair (≥85–95%), or poor 
(<85)). 

Data analysis 

We used STATA Version 14.0 for the analysis 
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of TPT outcomes, levels, and factors associated 
with loss to follow-up. At the bivariate level, we 
used the chi-square test (Chi2) to determine fac-
tors associated with loss to follow-up, while at the 
multivariate analysis level, we used logistic re-
gression to generate adjusted odds ratios (AORs) 
with 95% confidence intervals (CIs). Variables 
with p<0.05 in bivariate analysis were included in 
the model. At the multivariate analysis level, 
p<0.05 showed statistically significant associa-
tions between the outcome and the independent 
variables. AORs were used instead of prevalence 
ratios because the prevalence of loss to follow-up 
was less than 10% (12). We tested the model us-
ing the Hosmer–Lemeshow goodness of fit test. 

Ethical considerations 

The Office of the Associate Director for Science, 
U.S. CDC/Uganda, and the U.S. CDC human 
subjects review determined that this activity was 
not human subjects research. Its primary intent 
was public health response and tuberculosis con-
trol. This activity was reviewed by the U.S. CDC 
and was conducted consistent with applicable 
federal law and CDC policy. All experimental pro-
tocols were approved by the US CDC human 
subjects review board and the Uganda Ministry of 
Health and were performed in accordance with 
the Declaration of Helsinki. We used routinely 
collected aggregate surveillance data that did not 
have any personal identifiers. No personal identi-
fication information was collected from any of the 
records sources. 

Results 

Demographic and clinical characteristics 

A total of 24,206 records of PLHIV were abstract-
ed. Of these 10,047 (42%) PLHIV were from 
Masaka RRH, 15,962 (66%) were female, and 
20,740 (86%) had been on ART for more than 
three months. A total of 4,986 (21%) were aged 
more than 50 years, 24,204 (99.99%) were en-
rolled in the ART clinic, and 23,677 (98%) were 
on isoniazid and pyridoxine. TPT outcomes in-
cluded 23,592 (97%) completed, of which 22,260 
(92%) had good adherence. Other outcomes in-
cluded 76 (0.3%) who died, 31 (0.1%) who were 
stopped, 96 (0.4%) who were transferred to other 
facilities, 141 (0.6%) still on TPT, 36 (0.2%) not 
evaluated, and 234 (1.0%) lost to follow-up 
(Table 1). 

 

Table 1: Characteristics of people living with HIV 
who were initiated on tuberculosis preventive 
treatment, Uganda, 2019–2021 

Characteristic Frequency 
(n=24,206) 

% 

Regional Referral Hospital     

Masaka 10,047 42 

Mbale 5,653 23 

Mubende 4,902 20 

Jinja 3,604 15 

Sex     
Female 15,962 66 

Year of TPT initiation     
2019 17,671 73 

2020 3,755 16 

2021 2,780 12 

ART Status at TPT Initiation     

Being on ART for ≥3 
months 

20,740 86 

Being on ART for <3 
months 

1,531 6 

Not indicated 1,935 8 

Age group Median (40 
years) 

Range (1, 
90) 

1–4 76 0.3 

5–9 292 1 

10–14 523 2 

15–19 657 3 

20–24 1,127 5 

25–29 2,306 10 

30–34 3,510 15 

35–39 4,086 17 

40–44 3,617 15 

45–49 3,026 13 

≥50 4,986 21 

Point of entry     

HIV/ART Clinic 24,204 99.99 

TPT Regimen     

INH 23,677 98 

Q-TIB (CTX+ INH+ Vit B6) 529 2 

Outcome at end of 6 months     
Completed 23,592 97 

Loss to follow-up 234 1 

Still on TPT 141 0.6 

Died 76 0.3 

Transferred to another fa-
cility 

96 0.4 

Not evaluated 36 0.2 

Stopped by health workers 31 0.1 

Reason for stopping TPT *     

Side effects 14 45 

Developed active TB 7 23 

Treatment Interaction 2 7 

Others 8 26 

Average adherence levels     
Good (>95%) 22,260 92 

Fair (≥85–95%) 255 1 

Poor (<85) 5 0.02 

Not indicated 1,686 7 
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*Deliberately stopped by health 
workers (31) 

Factors associated with loss to 
follow-up after TPT initiation 
among PLHIV in Uganda, 2019–
2021 

In the bivariate analysis, sex 
(p=0.009), age group (p<0.001), 
TPT regimen (p=0.019), regional 
referral hospitals (p<0.001), aver-
age adherence levels (p<0.001), 
and ART status at TPT initiation 
(p<0.001) were significantly differ-
ent between those who completed 
the six-month course of TPT and 
those who were lost to follow-up 
(Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics TPT Status at the end of 
treatment 

Chi2 p-
val-
ue 

  Completed LTFU†
     

  n=22,7
23 

% n=2
32 

%     

Sex         6.9 0.00
9 * 

Female 15,090 99 173 1     

Male 7,633 99 59 1     

Age group         241 <0.0
01 * 

15–19 645 99 5 1     

20–24 1,034 96 48 4     

25–29 2,182 97 65 3     

30–34 3,428 99 18 1     

35–39 4,011 99 20 1     

40–44 3,540 99 28 1     

45–49 2,977 99 20 1     

≥50 4,906 99 28 1     

TPT Regimen         5.5 0.01
9 * 

INH 22,199 99 232 1     

Q-TIB (CTX+ 
INH+ Vit B6) 

524 100 0 0     

Regional Referral 
Hospital 

        766 <0.0
01 * 

Masaka 9,639 100 0 0     

Mbale 5,265 99 51 1     

Mubende 4,559 100 0 0     

Jinja 3,260 95 181 5     

Average adher-
ence levels ‡ 

        2.6 <0.0
01 * 

Good (>95%) 21,293 99.8 34 0.2     

Fair (≥85–95%) 249 99 2 1     

Poor (<85) 5 100 0 0     

Year of TPT initia-
tion 

        3.5 0.17
2 

2019 16,638 99 176 1     

2020 3,541 99 39 1     

2021 2,544 99 17 1     

ART Status at TPT 
Initiation 

        196 <0.0
01 * 

Being on ART 
for ≥3 months 

19,587 99 126 1     

Being on ART 
for <3 months 

1,371 97 41 3     

Not indicated 1,765 96 65 4     

Table 2: Bivariate analysis of factors associated with loss to 
follow-up after tuberculosis preventive treatment initiation 
among people living with HIV, Uganda, 2019–2021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
†Loss to follow-up, * Significant association at p<0.05, ‡ Among 
21,547 that completed and 36 who were lost to follow-up 
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After adjusting for all statistically significant variables in the biva-
riate analysis (Table 2), new patients on HIV/ART care during 
the quarter (AOR: 3.1, 95% CI: 2.1–4.5), ages 20–24 years 
(AOR: 4.7, 95% CI: 1.9–12) and 25–29 years (AOR: 3.3, 95% 
CI: 1.3–8.2) were more likely to be lost from TPT (Table 3). 

Table 3: Multivariate analysis of factors associated with 
loss to follow-up after tuberculosis preventive treatment 
initiation among people living with HIV, Uganda, 2019–2021 

†Loss to follow-up, * Significant association at p<0.05  

Discussion 

In this study, we analyzed outcomes of TPT among PLHIV in 
regional referral hospitals and factors associated with LTFU, 
which contributes the most among the unsuccessful outcomes. 
This study showed that having been newly started on ART 
(being on ART for less than 3 months) during the quarter, ages 
of 20–24 years and 25–29 years were associated with in-
creased odds of LTFU after initiation on TPT among PLHIV. 

 

Continued from page  56 

Characteristics TPT Status at the end AOR (95% 
CI) 

p-value 

  Completed LTFU†
     

  n % n %     

Sex             

Female 15,090 99 17
3 

1 1.0   

Male 7,633 99 59 1 0.9 (0.6–1.2) 0.381 

Age group             

15–19 645 99 5 1 1.0   

20–24 1,034 

96 

48 4 4.7 (1.9–12) 0.001* 

25–29 2,182 

97 

65 3 3.3 (1.3–8.2) 0.012* 

30–34 3,428 

99 

18 1 0.6 (0.2–1.6) 0.317 

35–39 4,011 

99 

20 1 0.6 (0.2–1.7) 0.337 

40–44 3,540 

99 

28 1 1.0 (0.4–2.7) 0.921 

45–49 2,977 

99 

20 1 0.9 (0.3–2.5) 0.882 

≥50 4,906 

99 

28 1 0.9 (0.3–2.3) 0.780 

ART Status at 
TPT Initiation 

            

Being on 
ART for ≥3 
months 

19,587 99 12
6 

1 1.0   

Being on 
ART for <3 
months 

1,371 97 41 3 3.1 (2.1–4.5) <0.001* 

Our findings are similar to findings 
from other settings in the Democratic 
Republic of Congo, Zimbabwe, Tan-
zania, Ethiopia, Malawi, and Botswa-
na that showed that patients who 
were already on ART at the time of 
TPT initiation had increased TPT 
completion rates compared to the 
new ones on ART or those not yet 
enrolled on ART (13-18). This occur-
rence could be attributed to stigma 
(19-21), poor adherence (22), and a 
lack of understanding of the role of 
TB prevention in the absence of 
symptoms (23). It is also plausible 
that the pill burden among PLHIV 
newly starting ART and TPT at the 
same time presents a larger chal-
lenge than in ART-experienced pa-
tients (14). However, a study in Ni-
geria suggested otherwise, which 
may be attributed to the very low 
number of PLHIV who were newly 
on ART compared to the number of 
those who were already on ART in-
cluded in that study (24). 

 

We found patients in the 20–24 
years and 25–29-year age groups 
with increased odds of loss to follow-
up after initiation on TPT, similar to 
findings from other studies in Zimba-
bwe, Malawi, Italy, and the United 
States. (14, 25-27). We could attrib-
ute this to the high stigma among 
younger PLHIV aged 20–29 years 
compared to the older population, as 
reported elsewhere (28). Older 
PLHIV have developed coping 
mechanisms and hence have low 
levels of negative self-image (29-
32). On the other hand, this could be 
attributed to migration or movement 
of the young population in search of 
employment opportunities as previ-
ously reported (33), hence the high-
er likelihood of loss to follow-up 
among them. 

Study limitations 

The secondary data that we used 
were limited by the number of possi-
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ble variables we could use in determining fac-
tors associated with LTFU after TPT initiation. 
Nonetheless, the data we used provided a 
good reflection of the factors associated with 
LTFU after TPT initiation in Masaka, Mbale, 
Mubende, and Jinja RRHs in Uganda during 
the study period. Since we only collected data 
on regional referral hospitals, our results 
might have been less representative if the 
loss of follow-up in lower-level health facilities 
differed along with associated factors. 

Conclusions and recommendations 

Although our study had limited coverage, the 
findings concur with what has been estab-
lished in other settings. Patients newly initiat-
ed on ART and those in the 20–29  age group 
are more likely to be lost from TPT before 
completion. MoH could prioritize these patient 
categories for close follow-up to improve TPT 
outcomes and reduce the burden of TB 
among PLHIV. Given that some patients may 
be lost due to migration while on longer TPT 
regimens, MOH could expedite the scale-up 
of shorter WHO-recommended regimens as 
one of the mitigation measures. 
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Summary 

Background: Fine particulate matter (PM2.5) is 
among the health damaging air pollutants that 
pose adverse health risks to humans, with levels 
>15 µg/m3 being associated with serious health 
effects. PM2.5 has been recommended as the 
best measure of air quality due to its prevalence 
in the environment and broad range of health ef-
fects. We aassessed the spatio-temporal trends 
of air quality based on the PM2.5 concentrations in 
Kampala City, January 2020 – June 2022. 

Methods: PM2.5 concentrations generated by 
Clarity Node Solar-Powered monitors were ab-
stracted from the Clarity dashboard. We comput-
ed the 24-hour average PM2.5 from January 1, 
2020–June 30, 2022 at the city and division lev-
els. Average PM2.5 concentrations per hour were 
compared by hour of the day (midnight – 11pm) 

to understand the variations in air quality. Sea-
sonal Mann-Kendall statistical test was applied 
to assess the significance of the observed 
trends based on Kendall’s tau correlation coef-
ficient (r) and p-values.  

Results: The 24-hour average PM2.5 was 59 
µg/m3 (24-hourly average range: 18-182 µg/m3 

from January 1, 2020–June 30, 2022). High 
PM2.5 concentrations were observed in Kawem-
pe and Central compared to the other divisions. 
Two PM2.5 concentration peaks were observed 
from 10am–midday (73.2 – 72.9 µg/m3) and 
8pm–9pm (73.3–77 µg/m3). Generally, there 
was a negligible but significant decreasing 
trend in air quality from January 2020 to June 
2022 (r = -0.27, p < 0.001). Of note, PM2.5 in-
creased during April–June quarter throughout 
all evaluation years [2020 (r=0.56, p=0.006), 
2021 (r=0.26, p=0.030), and 2022 (r=0.37, 
p=0.030)].  

Conclusion: PM2.5 air concentrations in Kam-
pala City exceeded the maximum WHO-
recommended levels even in times without ve-
hicle traffic. Studies are needed to identify 
sources of pollution in Kampala City to develop 
interventions to improve air quality.  

 
Introduction 

Air pollution, the contamination of air with sub-
stances that are harmful to human health, is 
one of the outstanding health concerns today 
[1]. It is a silent killer accounting for an estimat-
ed 6.67 million premature deaths worldwide [2]. 
Evidence links air pollution to varied conditions 
includes ischemic heart disease, stroke, lung 
cancer, chronic obstructive pulmonary disease, 
pneumonia, type 2 diabetes, and neonatal dis-
orders. Air pollution has also been associated 
with many disastrous, but less evidence-based 
health impacts such as infant mortality, low 
birth weight, pre-term delivery, mental health 
conditions, and neurological impairment [3]. 
Sources of air pollution may be categorized as 
domestic solid biomass energy uses, exhaust 
and non-exhaust emissions from vehicles, in-
dustrial emissions, and burning of solid waste. 
According to World Health Organization (WHO) 
and United States Environmental Protection 
Agency (EPA), the major health-damaging 
measurable air pollutants are: particulate mat-
ter, ozone, nitrogen dioxide, sulfur dioxide, 
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based decisions to improve air quality in the city. 
We assessed the spatio-temporal trends of air 
quality based on the PM2.5 concentrations in 
Kampala City from January 2020 – June 2022. 
 
Methods 

In December 2019, Kampala Capital City Authori-
ty installed Clarity Node Solar-Powered Monitors 
for outdoor air quality monitoring in all the divi-
sions of Kampala City; Kawempe, Nakawa, Cen-
tral, Makindye and Rubaga. We conducted a sec-
ondary analysis of air quality surveillance data 
generated by Clarity Node Solar-Powered moni-
tors. We abstracted hourly PM2.5 concentrations 
generated by calibrated clarity node solar pow-
ered monitors from January, 2020 – June, 2022 
from the Clarity Dashboard.  

For spatial distribution, 24-hourly average PM2.5 

concentrations from January 1, 2020 – June 30, 
2022 was computed at the city and division lev-
els. We then used choropleth maps to show the 
distribution of 24-hour average PM2.5 concentra-
tions across the divisions of Kampala City. We 
used a line graph to show the trend of the hourly 
average PM2.5 concentrations by hour of the day 
(midnight–11pm) to understand the variations of 
air quality by hour of the day. We also used a line 
graph to show the trend of the 24-hour average 
PM2.5 concentrations in Kampala City from Janu-
ary 1, 2020 – June 30, 2022. Seasonal Mann-
Kendall (MK) statistical test was applied to as-
sess the significance of the observed trends by 
quarterly periods. Statistical significance was set 
at a p-value <0.05. 

Approval to conduct this project under the Non-
Research Determination criteria was obtained 
from the U. S. Centers of Disease Control and 
Prevention (CDC). Administrative clearance to 
extract PM2.5 concentration data from the Clarity 
Dashboard was obtained from Kampala Capital 
City Authority (KCCA). All methods were per-
formed in accordance with the Approval and Ad-
ministrative Clearance. 
 
Results 
Variations of PM2.5 concentrations by hour of 
the week, January 2020–June 2022 
Two PM2.5 concentration peaks were ob-
served throughout the day (Figure 1). The 
first peak was observed between 10am and 
midday (73.2 – 72.9 µg/m3) whereas the 

Continued from page  60 

lead, and carbon monoxide.  
 
Particulate Matter (PM) is formed in the at-
mosphere as a result of chemical reactions 
between different pollutants, and contains 
tiny liquid or solid droplets that can be in-
haled dependent on their size and cause se-
rious health effects [4]. Particulate matter 
pollution includes PM2.5, extremely fine parti-
cles with diameters that are generally 2.5 mi-
crometers or smaller and PM10, particles with 
diameters of 10 micrometers and smaller. 
Fine particulate matter (PM2.5) is among the 
health damaging air pollutants that pose ad-
verse risks to humans due to its small size 
and diameter: which easily permit penetra-
tion into invasive systems [5]. PM2.5 has been 
recommended as the best measure of air 
quality due to its prevalence in the environ-
ment and broad range of health effects. Ac-
cording to the 2021 World Health Organiza-
tion Air Quality Guidelines, the 24–hour aver-
age targeted safe level of PM2.5 is less than 
or equal to 15 µg/m3 whereas the annual tar-
geted safe level is less than or equal to 5 µg/
m3. Long term exposure to unsafe levels of 
PM2.5 increases the risk of excess mortality 
from aggravated asthma, chronic obstructive 
pulmonary disease, lung cancer, stroke, dia-
betes mellitus, and incidence of maternal 
and fetal complications among others [6]. Ac-
cording to the Global Burden of Disease re-
port, PM2.5 has been greatly attributed to oc-
currence of 6.4 million premature deaths [2, 
3].  
 
Cities are more prone to poor air quality 
compared to non-urban areas. This is at-
tributed to high population density, exhaust 
emissions from vehicles and industries, in-
frastructure construction, open fuel and solid 
waste burning. Based on the 2021 World Air 
Quality Report, Kampala was ranked among 
the cities with polluted air 5 to 7 times higher 
than the WHO annual targeted “safe” level 
[7, 8]. Limited evidence has been presented 
about how PM2.5 concentrations is spatially 
and temporally distributed across Kampala 
City. Understanding the spatial and temporal 
distributions of PM2.5 concentrations is criti-
cal to act as a foundation for Kampala Capi-
tal City Authority and other government 
agencies to implement strategic evidence-
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second peak was observed between 8pm and 
9pm (73.3–77 µg/m3). 
 

Figure 1: Average PM2.5 concentrations by 
hour of the day, January 2020–June 2022 
 
Spatial distribution of PM2.5 in Kampala City, 
January, 2020–June, 2022 
Overall, the 24-hour average PM2.5 concentra-
tions was 59 µg/m3 in Kampala City from Janu-
ary, 2020–June, 2022. Despite the general de-
creasing trend in PM2.5 across the biannual pe-
riods, high PM2.5 concentrations were observed 
in Kawempe and Central compared to the other 
divisions (Figure 2).  

Figure 2: Spatial distribution of PM2.5 in 
Kampala City, January 2020–June 2022  

Trends of PM2.5 in Kampala City, January, 
2020–June, 2022 

There are cyclical variations of PM2.5 concen-
tration alternating between 18 µg/m3 and 182 
µg/m3 (Figure 3). Based on the correlation coef-
ficient and p-value (r = -0.27, p<0.001), there is 
a negligible but significant decreasing trend in 
PM2.5 concentrations from January 2020–June 

2022. PM2.5 increased during April–June 
throughout all evaluation years [2020 
(r=0.56, p=0.006), 2021 (r=0.26, 
p=0.030), and 2022 (r=0.37, p=0.030)] 
(Table 1). Another increasing significant 
trend was observed in October–
December, 2020 (r=0.32, p=0.032) 
(Figure 3). 

Figure 3: Trend of PM2.5 in Kampala 
City, January 2020–June 2022 
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Discussion 

In this study, we assessed the spatio-temporal trends of air quality based on PM2.5 concentrations in 
Kampala City from January 2020─June 2022. We found that the 24-hour average PM2.5 concentra-
tion level was 59 µg/m3 (Range = 18-152 µg/m3 from January 2020-June 2022); exceeding the WHO 
targeted safe level at 15 µg/m3. Two peak hours with high levels of hourly average PM2.5 concentra-
tions; (73.2–72.9) and (73.3–77) were observed during morning (10am–midday) and evening 
(8pm─9pm) hours of the day respectively. We also observed a general decreasing trend in the 
PM2.5 concentration indicating slight improvement in air quality in Kampala City. 

High PM2.5 concentrations reported in this study coincide with a longitudinal study which reported 
relatively high levels of 24-hourly average PM2.5 at 47 µg/m3 (±29) [9]. Another longitudinal study 
across selected urban centers in Southern, Eastern, and Central Uganda showed that the 24-hourly 
average PM2.5 varied widely between 34 and 107 μg/m3 [10]. A pilot cross sectional spatial assess-
ment conducted in Kampala City reported 24-hourly average PM2.5 concentration at 138.6 µg/m3 
[11]. Ground assessments revealed that poorer air quality was observed in Kampala compared to 
Nairobi and Addis Ababa [12]. Regardless of the varying levels of the 24-hour average PM2.5 con-
centrations, there is unhealthy air quality evidenced by PM2.5 concentration exceeding the targeted 
safe level.  

An observation of two PM2.5 concentration peaks at specified times of the day coincides with study 
findings from 3,110 sites across the world which showed that PM2.5 concentrations are higher in the 
morning (7:00-10:00 hrs) and evening (21:00-23:00 hrs) [13]. Air quality monitoring data generated 
by the Beta Attenuation Monitor (BAM) 1022 showed two PM2.5 peaks correspondingly registered at 
08:00 hrs (61.3µg/m3) and 23:00 hrs (71.2 µg/m3) in the morning and evening hours in Kampala City
[14]. Average circadian variations also showed twice-daily PM2.5 peaks early in the morning (06:00 
to 08:00) and later in the evening (18:00 to 19:00) across 11 cities in Sub-Saharan Africa [9]. The 
morning and evening peak PM2.5 concentrations are highly attributed to thermal inversion and auto-
mobile traffic hours. PM2.5 concentrations during these traffic rush hours indicating that traffic emis-
sions could be speculated among the biggest contributors of air pollution. The second peak in the 
evening is also impacted by the decrease in the planetary boundary layer, which increases the dis-
persion of PM2.5 concentrations to the ground level [12]. 

Despite the observed decreasing trend, the high PM2.5 concentrations observed in Kawempe and 
Central divisions could be attributed to divisions having many informal settlements, food businesses 
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Table 1: Trends of PM2.5 concentrations in Kampala City, January 2020–June 2022 

Quarterly periods 

PM2.5 concentration 
range (Minimum – 
Maximum) 

Seasonal 
Mann-
Kendall test 
statistic (S') 

Kendall’s tau 
correlation 
coefficient 

p-value 

Jan – March 2020 32.0 – 118.5 -68 -0.27 0.051 

April – June 2020 31.5 – 97.8 142 0.56 0.006 

July – Sept 2020 49.3 – 106.2 -48 -0.19 0.054 

Oct – Dec 2020 42.5 – 116.0 80 0.32 0.032 

Jan – March 2021 43.7 – 152.1 -48 -0.19 0.138 

April – June 2021 22.0 – 82.6 66 0.26 0.030 

July – Sept 2021 24.7 – 85.2 -108 -0.43 0.008 

Oct – Dec 2021 27.1 – 73.0 -2 -0.01 0.967 

Jan – March 2022 24.1 – 134.8 -104 -0.41 0.011 

April – June 2022 18.8 – 66.1 94 0.37 0.030 

https://pubs.acs.org/doi/abs/10.1021/acs.estlett.8b00573?journalCode=estlcu&
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which use biomass fuel for cooking and small-
scale industries which may not be complying 
to the emission inventory regulatory guide-
lines. However, the reasons for the general 
observed decreasing trend are unknown. It is 
possible that there could have been behavior-
al changes and less traffic on the roads that 
led to improved air quality over time, which 
may or may not be related to the COVID – 19 
pandemic. Furthermore, the difference ob-
served across the quarterly periods could also 
be attributed to meteorological parameters of 
rainfall density, humidity, temperature, wind 
speed, and atmospheric mixing layer height. 

Study limitations 

Three out of the 25 air quality monitors 
were non-functional for 4 months imply-
ing missing PM2.5 concentration data dur-
ing the affected period. This could have 
led to underestimation or overestimation 
of the air quality levels during the affect-
ed months and overall assessment peri-
od. 

Conclusion 
We found unhealthy air quality evidenced 
by PM2.5 concentration exceeding the 
WHO targeted safe level even during 
times of less traffic and economic activi-
ties in Kampala City. Furthermore, there 
was a slight improvement in air quality 
evidenced by the decreasing PM2.5 con-
centration trend from January 2020 to 
June 2022. However, the reasons for the 
observed decreasing trend are unknown. 
It is possible that there could have been 
behavioral changes and less traffic on 
the roads that led to improved air quality 
over time. Ultimately, there is need to pri-
oritize the implementation of interven-
tions aimed at improving air quality in 
Kampala city. Based on this evidence, 
the Kampala Capital City Clean Air Ac-
tion Plan with interventions spanning 
from individual responsibility to roles of 
different stakeholders towards improving 
air quality in the city was developed. Initi-
atives to improve air quality cannot be 
confined to only Kampala Capital City 
Authority; hence the need for multi-
sectoral collaboration to achieve the 
mandate of the Kampala Capital City 
Clean Air Action Plan. It is also important 

to conduct studies to understand the major 
contributing factors to poor air quality in this 
city.  
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Summary 
Background: Testing limitations and inade-
quate mortality surveillance systems compli-
cate the analysis of data on the true burden 
of deaths associated with pandemics. One 
solution is to calculate excess mortality (EM). 
We described temporal trends in all–cause 
mortality at regional referral hospitals (RRHs) 
in Uganda and estimated EM during two 
years of the COVID19 pandemic compared 
with five years of historical data (2015–
2019). 
Methods: Monthly aggregate deaths, ad-
missions, and reporting rates data were ab-
stracted for 15 RRHs from the Ministry of 
Health (MOH) District Health Information 
System (DHIS2), 2015–2021. We used lo-
gistic regression to model temporal trends in 
all–cause mortality from 2015–2021. We es-
timated EM, calculated in–hospital 
deaths/10,000 admissions in 2020 and 2021 
and compared them to expected levels using 
the upper bound of the 95%confidence inter-
val of historical average (2015–2019). Ex-
cess deaths were divided by expected 
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deaths threshold to calculate EM percentage.  
Results: With reference to 2015, there was a 
significant increase in all–cause mortality at RRHs 
that more than doubled in 2021 (AOR=1.46, 95%
CI = (1.42–1.50), p<0.001) compared to 2020 
(AOR=1.20, 95%CI = (1.16–1.23), p<0.001).  EM 
at RRHs exceeded expected levels for six months 
in 2020: April (7%), May (2%), June (25%), Au-
gust (10%), October (4%), and November (4%). 
From June to November 2021, EM exceeded ex-
pected levels consecutively (57%, 25%, 22%, 1%, 
10%, 6%). The highest EM peaks were recorded 
in both years in June, but the peak in 2021 was 
double that of 2020. EM exceeded expected lev-
els at 13 (86%) of the 15 RRHs in 2021 and 11 
(73%) in 2020.  
Conclusion: There was a significantly increas-
ing trend in all–cause mortality at RRHs during 
the study period. EM at RRHs exceeded expected 
levels during the pandemic period when com-
pared to historical data. MOH can track the pro-
gression of epidemics in various regions using 
EM to inform targeted control measures that avert 
preventable deaths caused by health system 
shocks. 
 
Introduction  

When the first case of Coronavirus Disease 
(COVID–19) was detected in Uganda, the govern-
ment instituted control measures that comprised 
strong restrictions on movement (1). These strin-
gent measures have been praised for the slow 
community transmission of COVID–19 at the be-
ginning of the pandemic in Uganda (2). However, 
they led to lower utilisation of health services (3) 
including at Regional Referral Hospitals (RRHs) 
which were designated as COVID–19 treatment 
units (CTUs) (4).  
Two main indicators were utilised for tracking the 
COVID–19 pandemic in countries, namely: the 
number of confirmed cases and the number of 
deaths (5) as these data are easy to measure and 
are readily available. However, identifying COVID
–19 cases and deaths in Africa was a challenge 
due to limitations in testing (6) especially at the 
beginning of the pandemic. In Uganda, testing ca-
pacity increased over one year later, in June 2021 
when Rapid Diagnostic Test kits (RDTs) became 
widely available (7). Tracking trends in illness and 
deaths caused by the virus was complicated by 
testing that was typically limited to priority groups 
such as healthcare workers, truck drivers, symp-

tomatic and hospitalised cases as well as their 
contacts (7). Thus, monitoring the pandemic’s 
trajectory requires the use of alternative anal-
yses to complement available information. The 
World Health Organization (WHO) recom-
mends monitoring the evolution of the pandem-
ic using the total number of deaths irrespective 
of cause in order to overcome this challenge 
(8). Since this method includes not only con-
firmed deaths by COVID–19, it can help illus-
trate the direct and indirect impact of the 
COVID–19 pandemic. During the first wave of 
COVID-19 in Uganda, cases started peaking in 
August 2020 with a small peak recorded in 
September and the highest peak recorded in 
December 2020. The second wave seen in 
2021 peaked in the month of June and with the 
third wave starting to peak in December 2021. 
The strain on health systems caused by over-
whelming cases of COVID-19 (9) may have 
contributed to higher overall mortality rates due 
to a lack of timely and adequate care for other 
health conditions at healthcare facilities. It is 
likely that we failed to capture deaths that oc-
curred in the community as a result of patients’ 
fear of getting medical care owing to re-
strictions in movement (4). Excess deaths (ED) 
measures the difference in the reported number 
of deaths in the present year in comparison to 
historical data from previous years in a given 
population (8, 10).  This can enable planners at 
Ministry of Health (MOH) to monitor the evolu-
tion of the pandemic at various hospitals and 
the impact of the pandemic control measures 
(8). 
Morbidity and mortality data generated at 
healthcare facilities are collected and reported 
continuously through health management infor-
mation system (HMIS) (11).  Mortality data are 
readily available as they are aggregated on pa-
per forms and entered into an online repository, 
namely: District Health Information System 
(DHIS2) (12, 13). Analysing all–cause mortality 
data can be the first step in detecting monthly 
excess deaths above normal expected levels 
(EL). We described temporal trends in all-cause 
mortality and the magnitude of excess deaths 
during two years of the COVID–19 pandemic to 
help quantify the burden of the pandemic in 
Uganda. 
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 individual health facilities assigned to over 2000 
sub–counties and 146 districts in Uganda. 
Health facilities report monthly data on diseases, 
commodities, and service delivery through 
DHIS2. Data are collected through a paper–
based system of registers, tally sheets, and 
monthly data HMIS reporting forms at each 
health facility. Due to good internet connectivity 
and availability of infrastructure at RRHs, the 
collated monthly data are directly entered into 
the web–based DHIS2 (13). The software cap-
tures and remotely stores facility–level data by 
month and can generate quarterly or yearly re-
ports by different administrative levels (health 
facility, district, region). The data entered and 
stored into the system are available to registered 
users and other stakeholders through a pass-
word protected log–in system (Figure 2).  

Figure 2: Data flow to the district health infor-

mation system (DHIS2) 

Study variables, data abstraction, and analy-

sis 

All–cause mortality data were abstracted from 
the MOH DHIS2 from 2015 to 2021. In–patient 
department (IPD) deaths and admissions data 
are reported on a monthly basis as aggregate 
numbers using HMIS–108 reporting form. 
Monthly IPD deaths and admissions data were 
abstracted for 15 RRHs using the variables total 
number of deaths and total number of admis-
sions. Reporting rates for the monthly IPD report 
were also abstracted for the period 2015–2021. 
Reporting rate refers to the number of reports 
submitted divided by the number of expected 
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Methods 

Study setting 

We conducted the study at 15 out of 17 RRHs in 
Uganda which were mandated to treat COVID-
19 patients at the time. The other two hospitals 
were commissioned as regional referral hospitals 
in 2021 and 2022 but were excluded from this 
study since they did not offer regional referral 
services at the beginning of the pandemic in 
2020. According to Uganda’s health system, 
RRHs are regionally located in sub-health zones 
and presumed to serve a population of 2 million 
people. They provide referral services as well as 
specialised medical and surgical care that may 
not be available at the district level hospitals they 
supervise (14). At the onset of the pandemic in 
Uganda, RRHs were mandated to treat and 
manage COVID–19 patients because of their ca-
pacity and availability of services such as inten-
sive care units (ICUs) or high dependency units 
(HDUs) that were lacking at other health facility 
levels. The 15 RRHs in this study included: Arua, 
Naguru, Entebbe, Fort Portal, Gulu, Hoima, Jin-
ja, Kabale, Lira, Masaka, Mbale, Mbarara, Moro-
to, Mubende and Soroti (Figure 1). 

Figure 1: Location of regional referral hospi-
tals, Uganda, considered for the study 
 

Study design and data source 

We conducted a descriptive study using routinely 
collected HMIS data submitted to Ministry of 
Health electronic database: DHIS2, from 2015 to 
2021. It is structured by organisation units with 
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reports. In Uganda, health facilities are expected 
to submit one IPD report on a monthly basis. 
We used logistic regression to model temporal 
trends in all–cause mortality data from 2015 to 
2021 using EpiInfo version 7.2.5.0. We calculated 
overall death rates as a fraction of IPD admis-
sions per year using data from the 15 RRHs. In 
this study, death rates were calculated in relation 
to IPD admissions because these were the pa-
tients at risk of dying from healthcare facilities. 
We used R statistical computing language (15) to 
visualise average annual deaths, admissions and 
reporting rates per RRH. We calculated excess 
deaths in 2020 and 2021 using the five–year his-
torical deaths data (2015–2019) with a Microsoft 
Excel excess mortality calculator (16) to display 
lower and upper thresholds for what would be the 
expected range of deaths over the study period. 
Excess deaths were calculated by deriving the 
average of historical deaths data and using the 
standard error function for confidence intervals. 
The confidence interval for the average was cal-
culated using the sample standard deviations. 
Graphs showing the upper and lower limits of 
historical deaths, admissions, and death 
rates/10,000 admissions (95% CI) were drawn. 
Since number of deaths can be affected by 
changes in admissions for deaths reported in 
healthcare facilities, we addressed this by calcu-
lating excess deaths for in–hospital deaths per 
10,000 admissions. In–hospital 2020 and 2021 
death rates per 10,000 admissions were com-
pared to the expected level of deaths using the 
upper bound of the 95% confidence interval of 
historical average over the 5–years (2015–2019). 
Excess deaths (ED) percent is expressed as ED 
count divided by expected deaths threshold.  

Ethical Consideration 

We utilized secondary aggregate data reported 
through Uganda’s Ministry of Health DHIS2. Per-
mission to analyse the data was sought from 
Ministry of Health through the office of the Direc-
tor General. The study was exempted from IRB 
approval since this was non–patient level data 
routinely collected and aggregated in a central 
database. The office of the CDC director for sci-
ence determined that this was a non-research 
project. 
 
Results 

Temporal trends in death rates at regional re-

ferral hospitals in Uganda during the COVID–

19 pandemic (2020–2021) 

Taking 2015 as the reference year, there was a 

2% non–significant increase in death rates at 

RRHs in 2016 (AOR=1.02, 95%CI = (0.99–

1.05), p=0.142) which significantly increased in 

2017 (AOR=1.24, 95%CI = (1.21–1.27), 

p<0.001) and 2018 (AOR=1.26, 95%CI = (1.23–

1.29), p<0.001). It then slightly decreased in 

2019 (AOR=1.21, 95%CI = (1.18–1.24), 

p<0.001) and 2020 (AOR=1.20, 95%CI = (1.16–

1.23), p<0.001), and increased again in 2021 

(AOR=1.46, 95%CI = (1.42–1.50), p<0.001). 

Overall, there was an increasing trend in death 

rates at RRHs that more than doubled in 2021 

(46%) from levels seen between 2017–2020. 

This trend was statistically significant from 2017 

to 2021 (Figure 3). 

Figure 3: Temporal trends in death rates at 

regional referral hospitals in Uganda during 

the COVID–19 pandemic (2020–2021) 

Reporting rates for in-patient HMIS form at 

regional referral hospitals, 2015-2021 

With the exception of Entebbe and Fort Portal 

RRHs, all other 13 hospitals maintained 100% 

reporting rates during the pandemic period in 

2020 and 2021. Overall, reporting rates at 

RRHs ranged from 93 to 100%. 

Excess mortality during the COVID-19 pan-

demic (2020-2021) 

Overall, in 2020, the number of deaths per 
10,000 admissions at RRHs exceeded expected 
levels for six months: April 7% (n=25/360), May 
2% (n=6/364), June 25% (n=86/345), August 
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10% (n=34/341), October 4% (n=15/343), and November 4% (n=13/357). The highest peak in 2020 
was observed in June. In 2021, the number of deaths per 10,000 admissions at RRHs exceeded ex-
pected levels for six consecutive months: June 57% (n=198/345), July 25% (n=87/355), August 22% 
(n=75/341), September 1% (n=3/355), October 10% (n=33/343) to November 6% (n=22/357). The 
month of June had the highest peak in 2021 (57%) which is more than double that observed in 2020 
(25%) for the same month (Figure 4). 

 
 
 
 
 
 
 

 

 

 

 

Figure 4: Overall 2020 and 2021 deaths per 10,000 admissions at RRHs in Uganda by month 
compared to the upper and lower limits (95% CI) of historical average 

Excess mortality at regional referral hospitals in Uganda during the COVID–19 pandemic 
(2020–2021)   

Out of 15 hospitals, death rates exceeded expected levels at 13 (86%) hospitals in 2021 and 11 
(73%) hospitals in 2020 compared to pre–pandemic levels (Figure 5a & 5b).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5a:2020 and 2021 deaths per 10,000 admissions per regional referral hospital in Ugan-
da by month compared to the upper and lower limits (95% CI) of historical average (2015–
2019) 
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Discussion 

We described temporal trends in all-cause mortality and es-
tablished the magnitude of excess deaths at RRHs during 
two years of the COVID–19 pandemic to help quantify its 
burden in Uganda. We found an increasing trend in mortali-
ty rates at regional referral hospitals and observed excess 
mortality during the pandemic period, 2020-2021. 
 
A significantly increasing trend in death rates at RRHs from 
2016 to 2021 was identified, implying that even before the 
pandemic, death rates at RRHs increased but remained 
steady until 2020 when the pandemic hit. The low rate ob-
served in 2020 may be explained by the low utilisation of 
health services during the pandemic as evidenced by 
Uganda’s first wave (4, 17) which has been attributed to 
stringent lockdown measures. The double increase ob-
served in 2021 may be explained by the huge drop in the 
number of admissions at RRHs. Other studies have shown 
low healthcare utilisation when pandemic control measures 
were instituted that may have largely been facilitated by mo-
bility restrictions (3, 4, 18). Even though admissions and 
deaths relatively declined, the mortality rate greatly in-
creased in 2021. This probably points to a stronger disrup-
tion in healthcare services as staff had to be reassigned to 
CTUs which may have caused delays in providing services 
to patients admitted in other wards at RRHs (4). MOH 
should continue to prioritise prompt funding for surge ca-
pacity at healthcare facilities to enable health systems man-

age shocks like those caused by the 
COVID–19 pandemic. 
 
We found that the number of deaths in 
2021 were higher than those in 2020 in 
the first half of the year taking on an al-
most similar trend for the last half of the 
year where they remained below the 
monthly expected number of deaths in 
both years. The number of deaths at 
RRHs fell below expected levels in April 
and May 2020 which coincides with the 
period of the first lockdown measures 
(1). In 2021, the number of deaths at 
RRHs steadily increased from January 
to May remaining within expected levels 
until they exceeded the threshold in 
June. The second total lockdown 
measures were instituted on 17 June 
2021 (1) which might explain the subse-
quent drop in number of deaths to within 
expected levels that was observed for 
the remainder of the year.  
 
There was a huge drop in IPD admis-
sions in April 2020 and June 2021 which 
coincide with the first and second lock-
downs (1) that caused huge disruptions 
in movement. Overall, admissions were 
lower than expected during the two 
years of the pandemic, more so in 2021. 
Many people stayed away from 
healthcare facilities due to lack of 
transport as well as other factors such 
as perceived risk of COIVD–19 (4). Even 
with increase in ambulatory services as 
mandated by MOH, restrictions on 
movement had the unintended conse-
quence of reducing access to special-
ised medical services provided at RRHs. 
In future, MOH should advise govern-
ment to institute less mobility restrictive 
measures so that patients can continue 
having access to healthcare facilities. 
 
Death rates at RRHs exceeded ex-
pected levels for six months in both 2020 
(non–consecutive) and 2021 
(consecutively). The month of June had 
the highest peak in both years. However, 
the peak in 2021 was more than double 
that observed in 2020 for the same 
month. This finding points to the first and 
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and 2021. Expanding mortality surveillance to use 
excess mortality as an indicator can help MOH 
monitor the mortality burden during epidemics to 
guide targeted control measures that avert prevent-
able deaths. 
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Summary 
 
Background: Pregnant women are at 
higher risk than other COVID-19 patients 
for severe COVID-19 disease. Few stud-
ies have been done to understand risk 
factors for death among  
COVID-19-infected pregnant women in 
Africa. We investigated risk factors for 
death among hospitalized pregnant 
women with COVID-19 in Uganda. 
 
Methods: We abstracted demographic 
and clinical characteristics from files of 
pregnant women admitted during any 
trimester with confirmed SARS-CoV-2 
infection at eleven hospitals in Uganda. 
We conducted an unmatched case-
control study among hospitalized preg-
nant women with COVID-19 during June 
2020-August 2021; cases were those 
who died while controls were those who 
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outside of Uganda have shown that pregnant wom-
en with COVID-19 are at greater risk of maternal 
mortality, hypertensive disorders of pregnancy, se-
vere infections, and intensive care admission com-
pared to those without COVID-19 infection (4).  

Other studies have shown risk factors for deaths 
among hospitalized pregnant women with COVID-
19 infection to include smoking, cardiovascular dis-
ease, age group under 19 or over 38 years, diabe-
tes, and increased body mass index(5).The above 
studies have been conducted in high resource 
countries or outside Africa. However, few studies 
have been done to understand risk factors for 
COVID-19 mortality among pregnant women in Afri-
ca. The identification of such factors would enable 
design of interventions to reduce mortality risk when 
a pregnant woman is found to be infected, such as 
targeted risk messaging. The total number of preg-
nant women with COVID-19 in Uganda as of Sep-
tember 2021 was unknown; however, deaths 
among women with COVID-19 were notified and 
investigated as part of maternal death surveillance. 
We investigated risk factors for deaths among preg-
nant women infected with COVID-19 in Uganda 
who were hospitalized in the period June 2020- Au-
gust 2021to inform optimal quality of care hence re-
duce excess mortality from COVID-19. 

Methods 

Study setting 

We conducted the study at eleven hospitals with 
COVID-19 treatment units in Uganda. The hospitals 
included included Arua Regional Referral Hospital 
(RRH), Fort Portal RRH, Hoima RRH, Jinja RRH, 
Mbale RRH, Mbarara RRH, Mubende RRH, Masa-
ka RRH, St. Mary’s Lacor Hospital, Naguru Hospi-
tal, and Entebbe Hospital. According to District 
Health Information Systems 2 (DHIS2) data, these 
hospitals notified and reviewed deaths of pregnant 
women with confirmed COVID-19 between June 
2020 and August 2021. The DHIS2 is an electronic 
version of data from the Health Management Infor-
mation System (HMIS). The HMIS is a paper-based 
reporting system in which integrated health facility 
data on several conditions are reported on a weekly 
and monthly basis. DHIS2 data on maternal deaths 
notification and review provides summaries of 
events surrounding deaths among pregnant women 
including investigations done, comorbidities, inter-
ventions, and possible cause(s) of death (6). 
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recovered and were discharged during the 
same period. We enrolled 33 cases and 109 
controls. We analysed risk factors for death 
using multivariable logistic regression adjust-
ed for age, trimester, parity, and presence of 
comorbidities because these factors have 
previously been associated with COVID 
death or maternal death. 
 
Results: Of 33 cases and 109 controls, 32 
(97%) cases and 73 (67%) controls were 
hospitalised in 2021 (p=0.01). Thirty-two 
(97%) cases and 85 (78%) controls had 
COVID-19 symptoms at admission (p=0.04). 
Nineteen (58%) cases and nine (8%) con-
trols had severe or critical COVID-19 disease 
at admission (p<0.001). The median length 
of hospitalisation for cases was 3 days (IQR: 
1-6) while that for controls was 7 days (IQR: 
4-11) (p<0.001). Odds of seeking care from 
another medical facility before admission 
were higher among cases than controls (OR 
unadjusted= 3.0, 95% CI: 1.1-7.9). Having 
severe disease at admission increased odds 
of death (ORadj= 16, 95% CI: 3.9 -69), while 
admission for ≥ 6 days was protective 
(ORadj= 0.2, 95% CI: 0.1- 0.8). 
 
Conclusion: Pregnant women with COVID
-19 who died had higher odds of being admit-
ted with symptomatic, severe disease com-
pared with those who survived. Earlier facili-
ties cases visited could have delayed referral 
to the hospitals where they died few days af-
ter hospitalisation. Orienting facilities on re-
ferral of pregnant women with COVID-19 
could improve their clinical outcomes. 
 
Background 

Uganda registered its first case of COVID-19 
on 21 March, 2020. By the end of August 
2021, nearly 100,000 cases of COVID-19 
had been confirmed, with almost 3,000 
deaths (1). During the first wave of COVID-
19, which lasted from August to December 
2020, several healthcare services, including 
maternal health, were affected; this negative-
ly impacted pregnancy and neonatal out-
comes in Uganda (2). 

Pregnant women are at high-risk for develop-
ing severe COVID-19 due to immune chang-
es that result from pregnancy (3). Studies 
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Study design  

We conducted an unmatched case-control study and ret-
rospectively extracted hospital data from files of pregnant 
women admitted with COVID-19 at the eleven hospitals. 
We defined a case as a pregnant woman who tested posi-
tive for COVID-19 by rapid diagnostic testing (RDT) or 
polymerase chain reaction (PCR) and was hospitalized 
between June 2020 and August 2021, and died at the 
health facility. Controls were pregnant women who had a 
positive COVID-19 test and were admitted during the 
study period but recovered (were discharged). 

The outcome variables in this study were death or dis-
charge from hospital. The independent variables included 
socio- demographic variables, clinical characteristics, data 
on seeking care elsewhere, and period of current admis-
sion. Socio-demographic variables were age, gestational 
age, and parity. Clinical characteristics were presence 
and number of COVID-19 symptoms, disease severity 
(clinical state at admission), presence of underlying 
comorbidities including hypertension, delivery status while 
hospitalised. Gestational age was classified according to 
the Ministry of Health grouping of trimesters (7). Hyper-
tension was defined as a systolic blood pressure (BP) of 
≥140 mmHg and/or diastolic blood pressure of 90 mmHg, 
pre-hypertension as systolic BP between 120 and 140 
mmHg and/or diastolic BP between 80 and 90 mmHg. 
Length of hospital stay for cases was defined as the num-
ber of days from admission date to date of death, while for 
controls, it was defined as days from admission to dis-
charge dates. Length of hospital stay was dichotomised at 
the median value with one category being days below the 
median score and the other being days from the median 
upwards. Year of admission was used as a proxy for the 
first and second waves of COVID-19 in Uganda which pe-
riods were November-December 2020, and April-June 
2021 respectively. 

We used a standard questionnaire to retrieve data from 
patient files at the health facilities for both cases and con-
trols.    

Data analysis 

We analysed data using Stata software version 14.  We 
presented data on age groups, gestational age, parity, 
COVID-19 symptoms, clinical state at admission, pres-
ence of comorbidities, delivery status, and period of ad-
mission using frequencies and percentages. Age and ges-
tational age were also presented using mean and stand-
ard deviation, as well as number of pregnancies carried 
and number of children. In bivariate analysis, llogistic re-
gression was done for each independent variable and the 
outcome of variable of death.  

Multivariable binary logistic regression was done to as-

sess the association between variables that 
had a p-value of p<0.2 at bivariate analysis 
and the dependent variable of death. If two 
variables were highly correlated, only one 
was included in the final model. Age and ges-
tational age were included in the final model 
to control for confounding as they are poten-
tial confounding factors. A p value cut off of 
<0.05 was used for statistical significance. 

Ethical considerations 

A non-research determination form was 
submitted to US CDC for clearance before 

the commencement of the study. The Office 

of the Associate Director for Science, U.S. 
Centers for Disease Control and Prevention 
cleared the study. In the districts, we sought 
permission from the District Health Officers 
and the executive directors of the health facili-
ties to retrieve data. We obtained verbal con-
sent from hospital records department, 
COVID-19 treatment unit heads, and materni-
ty unit In charges before retrieving data. Dur-
ing data collection, we used patient identifica-
tion numbers and initials to protect their confi-
dentiality. We stored the data in password-
protected computers. 

Results 

Socio-demographic and clinical character-
istics of hospitalized pregnant women 
with COVID-19, Uganda, June 2020- Au-
gust 2021 

This study compared pregnant women who 
were admitted with COVID-19 in ten hospitals 
and died with those who were discharged. A 
total of 143 patient’s data were reviewed. We 
identified 33 cases and 109 controls. The 
mean age of pregnant women in the study 
was 29 years (± 7) while mean gestational 
age was 31 weeks (± 7). The average num-
ber of times each woman had been pregnant 
was 3(± 2) and the mean number of children 
per woman was 2 (±2). The median length of 
hospitalisation for cases was 3 days (IQR: 1-
6) while that for controls was 7 days (IQR: 4-
11) (p<0.001). 

Thirty-two (97%) cases and 73 (67%) controls 
were hospitalised in 2021. Among 31 case-
patients and 105 controls with trimester data, 
22 (70%) case-patients and 71 (68%) controls 
were in the third trimester of pregnancy.  
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Thirty-two (97%) case-patients and 85 (78%) controls had symptoms of COVID-19 (p= 0.04). Nineteen 
(58%) case-patients and nine (8%) controls had severe or critical COVID-19 disease at admission 
(Table 1). 

Table 1: Socio-demographic and clinical characteristics of hospitalized pregnant women with 
COVID-19, Uganda, June 2020- August 2021  

Distribution of symptoms of COVID-19 among hospitalized pregnant women at 19 hospitals, 

Uganda, June 2020-August 2021 

Cough was the most common symptom among both cases (81%) and controls (84%) whereas difficulty 

in breathing was more than twice as common among cases than controls (81% versus 35%). An equal 

proportion of cases and controls (38%) had fever (Table 2). 

 

 

 

Variable Total Cases (died) Controls (discharged) 

 Frequency (%) Frequency (%) Frequency (%) 
Age group (years)      
(n=142)    
15-34 106 (75) 27 (82)  79 (72) 
35-42 36 (25) 6 (18) 30 (28) 
Gestational age (weeks) 
(n=136)    
7 _21 43 (32) 9 (29) 34 (32) 
29-40 93 (68) 22 (71) 71 (68) 
COVID-19 symptoms 
(n=142)    
No 25 (18) 1 (3) 24 (22) 
Yes 117 (82) 32 (97) 85 (78) 
Number of COVID-19 symp-
toms    
0-1 37 (26) 3 (9) 34 (31) 
2 to 8 106 (74) 30 (91) 76 (69) 
Clinical state (n=142)    
Mild-moderate disease 114 (80) 14 (42) 100 (92) 
Severe and critical disease 28 (20) 19 (58) 9 (8) 
Mother delivered (n=142)    
No 97 (68) 17 (52) 80 (73) 
Yes 45 (32) 16 (48) 29 (27) 
Year of admission    
2020 37 (26) 1 (3) 36 (33) 
2021 105 (74) 32 (97) 73 (67) 
Systolic blood pressure 
(n=132)    
<120 79 (60) 14 (45) 65 (64) 
120-139 42 (32) 12 (39) 30 (30) 
≥140 11 (8) 5 (16) 6 (6) 
Diastolic blood pressure 
(n=132)    
<80 93 (71) 21 (68) 72 (71) 
80-89 27 (20) 6 (19) 21 (21) 
≥90 12 (9) 4 (13) 8 (8) 
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Table 2: Distribution of symptoms of COVID-19 among hospitalized pregnant women at 19 
hospitals, Uganda, June 2020-August 2021 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Factors associated with deaths among pregnant women with COVID-19 

At bivariate analysis, several factors were associated with deaths among pregnant women. However, 
after adjusting for maternal age, weeks of gestation, parity, and having comorbidities in the multivaria-
ble model, clinical state at admission and length of hospital stay were the factors independently asso-
ciated with deaths. Nineteen case-patients (58%) and 9 controls (8%) had severe or critical disease 
at admission (ORadj= 16, 95% CI: 3.9 -69). Ten case-patients (30%) were admitted at the hospital for 
6 or more days compared to 70 controls (64%) (ORadj= 0.2, 95% CI: 0.1- 0.8). Having severe disease 
at admission increased odds of death, while admission for 6 or more days was protective (Table 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Symptom Total (n=117) Cases (n= 32) Controls (n=85) 

  Frequency % Frequency % Frequency % 

Cough 98 83 26 81 72 84 

Difficulty in breathing 55 47 26 81 29 34 

Fever 45 38 13 41 34 40 

Chest pain 40 34 12 38 28 33 

Runny nose 28 24 3 9 25 29 

Body weakness 26 22 2 6 24 28 

Headache 23 19 4 13 19 22 

Sore throat 18 15 6 19 12 14 

Poor appetite 12 10 2 6 10 12 

Shortness of breath 7 6 4 13 3 3 

Chills/ rigors 6 5 1 3 5 6 

Loss of smell 6 5 1 3 5 6 

Loss of taste 5 4 1 3 4 5 
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Table 3: Risk factors for deaths among hospitalised pregnant women with COVID-19, Uganda, 
June 2020- August 2021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

This study revealed that pregnant women with COVID-19 who died (cases) were more likely to be ad-
mitted with symptomatic, severe disease, and died few days after hospitalization. On the other hand, 
few pregnant women who survived had severe COVID-19 disease at admission although they spent 
more days in hospital on average than cases. Having severe disease at admission increased odds of 

Variable Cases (%) Controls (%) uOR (95% CI) aOR (95% CI) 

Clinical state (n=142)     
Mild-moderate disease 14 (42) 100 (92) 1 1 
Severe and critical disease 19 (58) 9 (8) 15(5.7-40) 16 (3.9-69) 

Length of hospital stay (days) (n=142)     
0-5 23 (70) 39 (36) 1 1 
6- 149 10 (30) 70 (64) 0.2(0.1-0.6) 0.2(0.1-0.8) 

Year of admission (n=142)     
2020 1 (3) 36 (33) 1 1 
2021 32 (97) 73 (67) 16(2.1-120) 6.2(0.1-439) 

Number of comorbidities(n=142)     
0 28 (85) 101 (93) 1 1 
1 to 2 5 (15)  8 (7) 2.3(0.7-7.4) 2.5(0.2-28) 

Age group (years)       (n=142)     
15-34 27 (82) 79 (72) 1 1 
35-42 6 (18) 30 (28) 0.6(0.2-1.6) 0.1(0.004-2) 

Gestational age (weeks) (n=136)     
7_28 9 (29) 34 (32) 1 1 
29-40 22 (71) 71 (68) 1.2(0.5-2.8) 3.1(0.3-28) 

Parity (n=125)     
0 7 (23) 19 (20) 1 1 
1 to 9 23 (77) 76 (80) 0.8(0.3-2.2) 1.2(0.1-10) 
Care from other health facility before 

admission (n=105)     
No 7 (26) 40 1 1 

Yes 20 (74) 38 3.0(1.1-7.9) 0.1  (0.01-0.8) 

COVID-19 symptoms (n=142) 1 (3) 24 (22) 1  

Yes 32 (97) 85 (78) 9.0(1.2-70)  

Difficulty in breathing (n=117)     

No 6 (19) 56 (66) 1  

Yes 26 (81) 29 (34) 8.4(3.1-23)  

Runny nose (n=117)     

No 29 (91) 60 (71) 1  

Yes 3 (9) 25 (29) 0.2(0.1-0.9)  

General malaise (n=117)     

No 30 (94) 61 (72) 1  

Yes 2 (6) 24 (28) 0.2(0.04-0.8)  

Mechanical ventilation(n=124)     

Yes 2 (11) 1 (1) 1  

No 17 (89) 104 (99) 0.1(0.01-1.0)  

Systolic blood pressure (n=131)     

< 140 26   (84) 94 (94) 1  

≥140 5 (16) 6 (6) 3.0(0.9-11)  

Diastolic blood pressure (n=131)     

<90 27 (87) 92 (92) 1  
≥90 4 (13) 8 (8)      1.7(0.5-6.1)   
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death, while admission for 6 or more days was protec-
tive. However, the admission time is likely to be related 
to death before that time period. That is, survivors sur-
vived for at least 6 days while those who died did not. 

A study conducted in Uganda in the Kampala Metropol-
itan area revealed that 94% of the reported deaths 
among all persons with confirmed COVID-19 occurred 
among people who had advanced disease at hospital 
admission (3). Hantoushzadehet al. (4) studied nine 
women seven of whom died, and reported a potential 
for maternal death due to COVID-19 in the second and 
third trimester; all these women presented with severe 
COVID-19 at admission, similar to the pregnant women 
who died in this study.  

The finding in this study of difficulty in breathing being 
a risk factor for death is similar to what was found in 
Ethiopia where shortness of breath was a significant 
predictor of death among patients with severe COVID-
19 (5). A study in France and Belgium revealed that 
pregnant women were at higher risk for hospital admis-
sion than non-pregnant women because of respiratory 
distress (6). Pregnancy results in compression of the 
diaphragm upwards and hormonal changes alter the 
upper airway tract; additionally, during the third tri-
mester, there is limited expansion of the chest wall and 
total respiratory compliance reduces (7). Pregnant 
women diagnosed with COVID-19 should be therefore 
monitored closely for signs of respiratory distress so 
that appropriate interventions are promptly instituted. 

Age in this study was not a risk factor for death among 
hospitalised pregnant women. This finding differs from 
that of Laopaiboonet al. (8) that advanced maternal 
age above 35 years increases the risk of maternal 
death and from what Liet al. (9) found that older age 
was associated with death among patients with COVID
-19. In this study, 8% of women had systolic blood 
pressure ≥ 140 mmHg while 9% had diastolic blood 
pressure ≥ 90 mmHg which are indicative of hyperten-
sion. The prevalence of hypertension in this study is 
lower than that of 27 % that was found among hospital-
ised patients in Uganda byElayeeteet al. (10) in an ear-
lier study. Although prevalence of hypertension in this 
study was similar between cases and controls, in Bra-
zil, hypertension was higher among pregnant women 
who died than those who had COVID-19 and recov-
ered (11). 

Study limitations 

Our findings should be interpreted in line with the fol-
lowing limitations. We could note evaluate clinical char-
acteristics fully because of missing information in pa-
tient files such as laboratory reports, weight and height 
measurements, and information on comorbidities. Alt-

hough we included patients from eleven hos-
pitals, the sample size of 143 was still small 
and could have affected the direction of the 
study outcomes in either direction. 

Conclusion 

Women who died were also more likely to 
have sought care at another medical facility 
before reaching the admitting hospital for 
care. This suggests that the earlier facilities 
these women visited could have delayed to 
refer them to the hospitals where they even-
tually died a few days after admission. This 
possibly explains why they presented with 
severe disease. This study demonstrates the 
importance of prompt referral of pregnant 
women with COVID-19 before disease ad-
vances to severe stage. Even amidst lock-
down, there should be a strategy that en-
courages pregnant women to utilise ad-
vanced health care services at the earliest 
opportunity. This optimises the utility of ther-
apeutic interventions. 
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cer-related deaths among women in Uganda. The 
Uganda Ministry of Health (MoH) has adopted a 
number of strategies to address the burden of cervi-
cal cancer, including cervical cancer screening in 
public health facilities, family planning services and 
human papillomavirus vaccination for girls aged 9-
13 years. However, the impact of these interven-
tions on cervical cancer incidence is not document-
ed. We described the spatial and temporal trends of 
cervical cancer screening and incidence among 
women attending health facilities in Uganda from 
2012 to 2021 to inform programming by relevant 
institutions.  
Methods: We extracted surveillance data for 
screening and incident cervical cancer cases per 
month during 2012-2021 by district, region and 
country. We calculated the screening and incidence 
rate by district, region and country level using the 
Uganda Bureau of Statistics population projections 
of total female population aged 15+ as the denomi-
nator.  We calculated significance of the trends over 
time using logistic regression. 
Results: A total of 439,230 women were 
screened for cervical cancer from 2017 to 2021. 
The highest screening rate was in 2020 
(1,420/100,000) and the lowest was in 2019 
(10/100,000). There was a 378% increase in the 
screening rate over the years. Nationwide, 14,257 
newly diagnosed cervical cancer cases were ob-
served from 2012 to 2021.The peak incidence of 
cervical cancer was 2,020 (20/100,000) in 2016 and 
the lowest incidence was 1,143 (5/100,000) record-
ed in 2021. There was a 32% decrease in the inci-
dence of cervical cancer from 12/100,000 in 2012 to 
5/100,000 in 2021 (p<0.001). Regionally, there was 
a significant decrease in the incidence of cervical 
cancer over the years except in Northern Uganda 
which had a 2% increase over the years. Central 
Uganda had the biggest decrease of 8% over the 
years. 
Conclusions: Despite the significant increase in 
cervical cancer screening, fewer cases of cervical 
cancer were registered in Uganda over the years. 
Only Northern Uganda had an increase in incidence 
of cervical cancer over the years. We recommend 
expansion of screening to cover all eligible female 
populations and strengthening of strategies to sus-
tain the decline in cervical cancer cases. Further 
investigations are needed to understand the rea-
sons for the increasing incidence in Northern Ugan-
da. 
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In 2020, cervical cancer was the fourth commonest 
cancer worldwide with 604,000 new cases and 
342,000 deaths; the Low and Middle Income Coun-
tries (LMICs) bearing the brunt at 84% of new cases 
and 90% of deaths (1)  East Africa had the highest 
age standardized cervical cancer mortality of 30 per 
100,000 and second highest incidence rate of 
40/100,000  in 2018 (2). In Uganda, cervical cancer 
was the commonest cancer among women with an 
age standardized rate (ASR) incidence of 56.2 per 
100,000 and cancer related death rate of 41.4 per 
100,000 in 2020 (3).  
 
Most of the cervical cancer cases (at least 95%) are 
due to infection with human papillomaviruses (HPV) 
that are transmitted through sexual intercourse (4). 
Majority of sexually active women are infected with 
HPV in their lifetime but nearly all clear the infection 
in a year (5). Unfortunately, 12% of acute HPV in-
fections become persistent and may progress to 
precancerous lesions or invasive cervical cancer 
over decades (6). This known cause plus the long 
natural history of HPV infection allows an opportuni-
ty for effective interventions to manage cervical can-
cer (7). Cervical cancer can be prevented by HPV 
vaccination. Additionally, screening for cervical can-
cer aids timely intervention to treat precancerous 
lesions (8). 
 
Papanicolaou (PAP) smear testing has been used 
as a screening tool for cervical cancer for more than 
50 years in Uganda (9). The Uganda Ministry of 
Health (MoH) recommends screening with Visual 
Inspection with Acetic acid (VIA) for all women aged 
25-49 years. The screening is scheduled every year 
for HIV positive women and every 3 years for HIV- 
negative women (9). However, screening uptake 
has been low due to limited resources or unwilling-
ness to commit financial resources (10). HPV vac-
cination was scaled up in Uganda in 2015 after 2 
successful pilot studies in 2008 and in 2012, and is 
now part of the national routine immunisation pro-
gram (11). 
 
Despite these measures, the incidence of cervical 
cancer is still unacceptably high. There is limited 
documentation of trends and geographical distribu-
tion of cervical cancer in Uganda. We describe the 
spatial and temporal trends of cervical cancer 
screening and incidence among women attending 
health facilities in Uganda, 2012-2021 to inform pro-
gramming by relevant institutions including MoH. 
 
 

 

Methods 

Study design, data source, and study popula-
tion 

We analyzed surveillance data on screening and 
newly diagnosed cervical cancer among women 
attending health facilities in Uganda, 2012-2021 
from the District Health Information System ver-
sion 2 (DHIS2). DHIS2 is a platform for report-
ing, analysis, and dissemination of health data 
reported through the health management infor-
mation system (12).  Cervical cancer screening 
and diagnosis in Uganda is routinely carried out 
in family planning clinics in health facilities from 
Health Centre III (HC III) upwards. However, 
since 2020, cervical cancer screening is also be-
ing carried out in HIV clinics. At the healthy facili-
ties, cervical cancer individual level patient data 
on screening and diagnosis is recorded in outpa-
tient department registers. The individual level 
patient data is then summarised in the outpatient 
department monthly report among other parame-
ters in the report. The reports from HC III facili-
ties are then submitted to the HC IV and then to 
the district level.  
At the district, data for health facility levels III and 
IV are entered into the DHIS2 by the district bio-
statistician. Regional and national referral hospi-
tals send data directly to DHIS2. At the MoH 
headquarters, data from all health facilities are 
collated and the national performance on each 
indicator is determined.  
 
The DHIS2 specifically contains data regarding 
cervical cancer screening, total cases, and newly 
diagnosed cases. We considered all records of 
women who tested positive for cervical cancer 
from 2012–2021 and all women who screened 
for cervical cancer from 2017–2021 as reflected 
in the DHIS2. Data for cervical cancer screening 
was not available before 2017 because it was 
not being reported at the time. 

Study variables, data abstraction, and analy-
sis 

We extracted district, regional, and national data 
from the DHIS2 on: Newly diagnosed cancer of 
the cervix cases from the HMIS 108-GC01a in 
the new DHIS2 (2020-2021) and HMIS 108-6 in 
the old DHIS2 (2012-2019) and cases of cervical 
cancer screening done from HMIS 105-MC11a 
in the new DHIS2 (2020-2021) and LMIS in the 
old DHIS2 (2012-2019). We also abstracted data 
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on outpatient reporting rates from the HMIS 105:01 from the new DHIS2 (2020-2021) and HMIS 105:1 
in the old DHIS2 (2012-2019) to show accuracy of the trend. We abstracted data on adult women aged 
15+ from the Uganda National Bureau of Standards from 2014–2021. For the years 2013 and 2014, 
the population was calculated using the national yearly growth rates. 
 
We extracted surveillance data for screening and incident cervical cancer cases per month during 
2012-2021 regionally, nationally, and per district. We calculated the screening and incidence rate at 
the national, regional, and district level. The screening and incidence of cervical cancer was calculated 
using the population projections of total female population as the denominator for the country, region, 
or district by the Uganda Bureau of Statistics. We calculated significance of the cervical cancer trends 
over time using logistic regression in Epi-info version 7. We interpreted the odds ratios as the odds of 
increase or decrease in the incidence of cervical cancer or cervical cancer screening per 100,000 
women per year. Choropleth maps were drawn using QGIS version 3.6.3 to show the regional and dis-
trict-level distribution of cervical cancer. 
 
 
Ethics considerations 

Our study utilized routinely collected aggregated program surveillance data that did not have any per-
sonal identifiers. We obtained permission to use the HMIS data from the Ministry of Health Resource 
Centre which has the overall mandate to collect and store health related information. Additionally, the 
U.S. Centers for Disease Control and Prevention (CDC) Center for Global Health determined our study 
was non-research whose primary intention was to address public health problems. We stored data in 
password-protected computers and data was not shared with anyone outside the investigation team.  
 
Results 

Trends of incidence, screening rate, and outpatient reporting rate of cervical cancer, Uganda, 
2012 –2021 

Overall, a total of 439,230 women were screened for cervical cancer from 2017 to 2021. The highest 
screening rate was in 2020 (1,420/100,000) and the lowest was in 2019 (10/100,000). Nationwide, 
14,257 newly diagnosed cervical cancer cases were registered from 2012 to 2021. The peak incidence 
of cervical cancer was 2,020 (20/100,00) in 2016 and the lowest incidence was 1,143 (5/100,000) in 
2021. There was a 378% general increase in the screening rate over the years and the outpatient re-
porting rates also increased across the years. There was an overall decrease in incidence of cervical 
cancer despite the increase in outpatient reporting rates and screening rates (Figure 1 and Table 2). 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Trends of incidence, screening rate of cervical cancer, and outpatient reporting rate, 
Uganda, 2012 –2021 
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Table 1: Significance of the trends of cervical cancer incidence, Uganda,2012 to 2020 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Regionally, Western region had the highest overall incidence (15.6/100,00) while the Eastern region 
had the lowest overall incidence (12/100,000). There was a general increase in reporting rate across 
all regions from 2012 to 2021 (Figure 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Trend of incidence, screening for cervical cancer, and inpatient reporting rates by 
region, Uganda, 2012–2021 

Year Incidence OR 95% CI P-Value 

2012 12 1     

2013 14 1.1 1.1 - 1.3 < 0.001 

2014 15 1.2 1.1 - 1.3 < 0.001 

2015 14 1.2 1.07 - 1.2 < 0.001 

2016 20 1.6 1.5 - 1.7 < 0.001 

2017 17 1.6 1.4 - 1.7 < 0.001 

2018 13 1.1 1.02 - 1.2    0.016 

2019 13 1.1 1.05 - 1.2 < 0.001 

2020 8 0.7 0.62 - 0.74 < 0.001 

2021 5 0.4 0.4 - 0.5 < 0.001 
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Regional trends analysis shows that the incidence in Northern Uganda increased by 2% over the 10 
years while the incidence in the other regions of Uganda decreased over time with Central Uganda 
having the biggest decrease of 8% (Table 2). 

Table 2: Significance of the trends of cervical cancer incidence from 2017 to 2020 at regional 
level in Uganda 

 
 

Spatial distribution of cervical cancer in Uganda, 2012-2014 

The incidence of cervical cancer was highest in Northern Uganda except for the years 2012 and 2014 
where it was highest in Western Uganda. Similarly, Western Uganda had some districts with high inci-
dence of cervical cancer over the years (Figure 3). There were variations of incidence rates over the 
years by districts nationwide (Figure 3). 

Figure 3: Spatial distribution of cervical cancer Uganda, 2012-2021 

 

 

 

 

Region Odds 
Ratio 

95% CI P-Value 

Central Region 
2012/2021 

0.916 0.928 – 0.905 < 0.001 

Eastern Region 
2012/2021 

0.945 0.957 – 0.934 < 0.001 

Northern Region 
2012/2021 

1.020 1.032 – 1.008 < 0.001 

Western region 
2012/2021 

0.924 0.934 – 0.914 < 0.001 
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Discussion  

Our findings showed overall decreasing incidence of cervi-

cal cancer in the country from 2012 to 2020. They also 

showed a significant increase in incidence of cervical can-

cer from 2012 to 2019 and then a decrease during 2020 

and 2021. Regionally, only the Northern region had an in-

crease in the incidence of cervical cancer over the years. 

The Central region had the most significant decrease in in-

cidence of cervical cancer over time. The trends are similar 

to many other studies done globally for the past 2 decades 

that have shown decreasing incidence of cervical cancer 

(13, 14). However, a study in Kampala by Jedy-Agba et al., 

showed an increase in incidence of cervical cancer from 

1991 to 2015 (15). The reasons for the decreasing trend in 

Uganda could be due to implementation of safe male cir-

cumcision policy since 2010 which encourages all males to 

be circumcised (16). Although, safe male circumcision was 

initially introduced as a means of reducing HIV transmis-

sion. However, many studies have demonstrated that uncir-

cumcised men have an increased risk of HPV infection 

which is localised at the glans penis or corona decreasing 

the risk of HPV infection (17, 18). Furthermore, in 2015, the 

Government of Uganda under Ministry of Health upscaled 

HPV vaccination in the whole country as a way of helping to 

reduce cervical cancer and it can be done in different health 

facilities for girls aged 9 – 14 years (11). 

The initial increase in the incidence of cervical cancer could 

have been due to increased cervical cancer screening. The 

initial decline that follows could have been be due to low 

screening rates: however, the incidence in 2020 and 2021 

declines even further despite the increase in screening 

rates. This could be because of the decline in reporting 

rates and the lock down and other restrictions on transport 

and increase in transport charges in 2020 and 2021 may 

have prevented women who really needed screening ser-

vices from accessing them.   The increase in screening not-

ed in 2020 and 2021 was due to an increase in screening 

for cervical cancer among eligible women living with HIV 

(19). 

Despite the national decrease in cervical cancer incidence 

over the years, the Northern region had an increase in the 

incidence of cervical cancer over time. This is could be be-

cause Northern Uganda had the highest reporting rate over 

time compared to other regions. In addition, Northern Ugan-

da has a high prevalence of childhood 

marriages (20) which exposes the young 

girls to sexual intercourse at an early 

age which increases their risk of cervical 

cancer. This supports the need for HPV 

vaccination for eligible girls especially 

while they are still in school and the 

need to address childhood marriages as 

a means of preventing cervical cancer in 

addition to the existing ways of prevent-

ing cervical cancer in the country. 

 

The central region had the most de-

crease in the incidence of cervical can-

cer over time. This is contrary to what is 

expected since the Central region has 

the highest prevalence for HIV (21) 

which increases the risk of cervical can-

cer. However, this could be because of 

the improvement in Antiretroviral treat-

ment in Uganda which could have led to 

a decrease in cervical cancer (22). Thus, 

despite the decrease in the incidence 

cervical cancer, there is still need to 

strengthen cervical cancer screening 

services in the region. 

 

The low incidence of cervical cancer in 

Eastern Uganda could be due to practice 

of male circumcision. Studies have 

showed that women whose male pat-

terners are circumcised are less likely to 

get infected with HPV. In Eastern Ugan-

da, there is a practice of male circumci-

sion in the Bugishu region. In addition, a 

study on the impact of safe male circum-

cision done in Uganda showed that 

Eastern Uganda had the highest uptake 

of safe male circumcision (23, 24). De-

spite the lower incidence in Eastern 

Uganda, efforts are still needed to re-

duce cervical cancer. 
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Summary 

Background: Uganda Ministry of Health recommends a first HIV DNA-PCR test at 4-6 weeks for 

early infant diagnosis (EID) of HIV-exposed infants (HEIs), immediate results return and initiation of an-

tiretroviral therapy (ART) for HIV-positive infants. In 2019, MOH introduced point-of-care (POC) whole-

blood EID testing in 33 health facilities and scaled up to 133 in 2020. We assessed turnaround time for 

test results and ART linkage before and after implementation of POC testing. 

Methods: We evaluated EID register data for HEIs at 10 health facilities with POC and high -

volume EID testing minimum EID testing volume of 12 infants per month from 2018-2021. At each facili-

ty, we abstracted data for 12 months before and after POC rollout. We compared time to sample collec-

tion, results receipt, and ART initiation between periods using medians, Wilcoxon rank-sum, and log-

rank tests.  

Results: Data for 4,004 HEIs were extracted, including 1,688 (42%) pre-POC and 2,316 (58%) dur-

ing POC.  Overall, ninety-four percent of infants (3,762/4,004) had a first EID test. Median age at sam-

ple collection was 44 (IQR 38-52) days pre-POC and 42 (IQR 38-52) days during POC (p<0.001). Over-

all 3,762 HEIs tested, 3,667 (97%) had test results. HIV-positive infants’ (n=69) median age at sample 

collection was 92 (IQR 45-120) days pre-POC and 127 (IQR 74-206) days during POC (p=0.03).    HIV 

positivity rate was 1.7% (27/1,610) pre-POC and 2.0% (42/2,057) during POC (p=0.09).   For all infants, 

median days from sample collection to results receipt by infants’ caregivers were 29 (IQR 16-54) pre-

POC and 1 (IQR 0-28) during POC (p<0.001); among HIV-positive infants, median days were 22 (IQR 4

-30) pre-POC and 0 (0-3) during POC (p<0.001). Pre-POC, 0% (0/23) HIV-positive infants started ART 

on the sample collection day compared to 40% (17/42) during POC; ART linkage by 60 days after sam-

ple collection was 91% (21/23) pre-POC and 100% (42/42) during POC (p<0.001). 

Conclusion: POC testing improved EID results turnaround time and ART initiation for HIV posi-

tive infants. Later age at testing among infants who turn HIV-positive suggests missed opportunities in 

identifying HIV-exposed infants. 

While POC expansion could further improve ART linkage and loss to follow-up, there’s need to examine 

barriers surrounding the POC target of initiating ART on the sample collection day. 
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Background 

Global estimates in 2020 showed that Early In-

fant Diagnosis (EID) of HIV coverage is still low. 

Only 68% of HIV- exposed infants (HEIs) were 

tested within 2 months of age in 2020 (1). De-

spite this indicator, countries continue to scale up 

interventions to eliminate mother to child trans-

mission (MTCT) of HIV. Uganda is one of the  

countries on track towards eMTCT and is being 

considered for World Health Organization (WHO) 

certification of pre-elimination status (2). 

The standard of care for EID of HIV involves col-

lecting dried blood spots (DBS) from HEIs at 

health facilities and conducting Polymerase 

Chain Reaction (PCR) tests on these samples at 

a specialized reference laboratory. The Uganda 

Ministry of Health (MOH) standard on EID test-

ing, adopted from the WHO 2015 guidelines, rec-

ommends that infants born to HIV positive moth-

ers should have their first PCR test done at 4-6 

weeks of age or as soon as the infant is identified 

thereafter as being born to an HIV-positive moth-

er (3). Also, infants aged <18 months suspected 

to have HIV or with unknown exposure status 

should be screened for exposure, tested if ex-

posed, and immediately initiated on anti-retroviral 

therapy (ART) if HIV-positive (4). This initiation is 

known as linkage to ART. Providing rapid results 

decreases loss to follow-up and reduces mortality 

in HIV-infected children (4). 

Although 69,207 (70.8%) HEIs in Uganda were 

tested for HIV before 18 months of age; only 44% 

of these got their 1st PCR test within 6 weeks of 

age between July 2017 and June 2018(2).  To 

facilitate rapid turnaround time for HIV results in 

infants, in 2019 the Uganda Ministry of Health 

rolled out point-of-care (POC) EID testing in 33 

health facilities across the country and scaled it 

up to 133 health facilities in 2020. POC testing is 

a convenient medical testing at the site of  client 

PMTCT & HEI/EID service delivery to increase 

chances that the  mother-infant pairs and clinical 

team will promptly receive results,  thus enabling 

Studies in Malawi and Mozambique showed that > 

98% of infants that received POC testing got their re-

sults and >70% of them were started on ART on the 

same day they received their results (8, 9). The impact 

of point-of-care testing on EID turnaround time and 

linkage to ART among HIV-positive infants in Uganda 

is unknown. We assessed turnaround time and ART 

linkage before and after implementation of POC test-

ing. 

Methods 

Study setting 

We conducted the study for the period of February 

2018- September 2021 at ten health facilities with POC 

EID testing. These included three regional referral hos-

pitals (RRH) (Fort Portal RRH, Mubende RRH, and 

Kawempe RRH), four general hospitals (Kiboga Hospi-

tal, Lyantonde Hospital, Mityana Hospital, and Kyenjo-

jo Hospital), and 3 health centre IVs (Kyegegwa HC IV, 

Mpigi HC IV, and Ssembabule HC IV). The health facil-

ities were considered because they reported the high-

est numbers of HIV exposed infants (HEIs) tested for 

HIV in 2020, and had a minimum EID testing volume of 

12 infants per month according to the District Health 

Information System version 2 (DHIS 2), the national 

online health database. 

Study design and data source 

We conducted a retrospective evaluation of data for 

HIV exposed infants at the ten health facilities before 

and after the implementation of POC EID testing. At 

each facility, we abstracted data from EID registers for 

12 months following the roll out of POC testing at the 

facility. For comparison, we also abstracted data for 12 

months before POC roll out (pre-POC period) when 

centralized testing at a reference laboratory was the 

standard of care. According to national guidelines, 

three DNA PCR tests are conducted for HIV exposed 

infants. The study utilized results for the first DNA PCR 

test. 

Study variables and data collection 

We used a questionnaire programmed into Kobo col-

lect on tablet computers to collect demographic infor-

mation including infant’s identification number, sex, 

date of birth, date of registration at the facility, date of 
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collection and dispatch of first PCR test, dates re-

sults received, dates results given to care giver, 

ART enrollment status and date, and final EID out-

come (discharged negative, referred for ART, lost, 

died negative, died positive). We used the date of 

registration of the infant to determine whether they 

were in the pre-POC period or in the POC period. 

DNA PCR results turnaround times were defined 

as the number of days from sample collection to 

return of results to the clinic and to the caregiver. 

For turnaround time from sample collection to re-

sults receipt at clinic, we used dates of results re-

ceived at the clinic or date of last clinic visit for 

censored observations. For turnaround time from 

sample collection to results receipt by caregiver, 

we used dates of caregiver results receipt. 

A sub-group analysis was conducted among in-

fants that tested positive for HIV to assess turna-

round times and the effect of POC testing on time 

to ART initiation. The primary outcome in this 

study was time to ART initiation of HIV positive in-

fants. Time to ART initiation was defined as the 

number of days between dates of sample collec-

tion and initiation on ART whereas same day ART 

initiation was starting ART on the same day of 

sample collection and results receipt. Positivity 

rate was defined as the proportion of infants that 

tested HIV positive out of the number tested and 

had valid results. The secondary study outcome 

was time to first DNA PCR sample collection from 

birth. Only HEIs who had date of result returned to 

caregiver were included in the analysis for propor-

tion of those with HIV test results or were consid-

ered to have received an HIV test result. 

Data management 

Trained research assistants working in the EID 

clinics at the health facilities completed the ques-

tionnaire in Kobo collect app on tablet computers. 

Data was transferred from the tablet computers to 

the Kobo server on a daily basis. We downloaded 

this data from the server into Excel sheets, 

cleaned and imported it into Stata version 14 for 

analysis. Duplicate entries were removed in Stata 

using the exposed infant number and health facility  

name. HEIs missing dates for a step in the care 

cascade were excluded in the analysis for that par-

ticular step. 

Data analysis 

In univariable analysis, we presented summary 

statistics for all variables. Categorical variables 

were presented as frequencies and proportions 

whereas continuous variables were described us-

ing medians and interquartile ranges. 

We compared time-to-sample collection, results 

receipt at the clinic and by the care giver and ART 

initiation between pre-POC and post-POC periods 

using the Wilcoxon rank-sum test and Kaplan- 

Meier curves. The log rank test was used to test 

for differences in time to ART initiation between 

the pre-POC period and the POC period as dis-

played in Kaplan Meier curves. 

Ethical considerations 

A non-research determination form was submitted 

to US CDC for clearance before the 

commencement of the evaluation as a require-

ment. The Office of the Associate Director for 

Science, U.S. Centers for Disease Control and 

Prevention cleared this evaluation as non-

research. In the districts, we sought permission 

from the District Health Officers and the executive 

directors of the health facilities to retrieve data. We 

obtained verbal consent from health facility EID 

clinic In-charges before retrieving data. During da-

ta collection, we used infant identification numbers 

and initials to protect their confidentiality. We 

stored the data in password-protected computers. 
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Results 

Testing characteristics of the HIV-exposed infants 

This study assessed turnaround time from sample collection to receipt of results by the clinic and care 

giver, as well as ART linkage before and after the implementation of POC EID testing.   

A total of 4,004 HIV exposed infants’ data were extracted, 1,688 (42%) from the pre-POC period and 

2,316 (58%) from the POC period. Of these, 94% (3,762/4,004) had a first DNA PCR test done and 

97% of these (3,667/3,762) had results. Sixty-nine infants tested positive for HIV giving an overall HIV 

positivity rate of 1.9 % (69/3,667) and was similar in the pre- and post- POC periods. Nine (9/65, 14%) 

HIV positive infants died while on ART.  Sixty-five (94%) HIV positive infants in this study were initiated 

on ART (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Flow chart for HEIs’ cohorts before and after rollout of   point-of-care testing at ten 
health facilities, Uganda, April 2018- September 2021  

Overall, there was an almost equal proportion of males and females (47% vs 48%) with 83% (3,118/ 

3,762) of HEIs being aged less than 60 days (2 months) at the time of sample collection. Thirty percent 

(1,081/3,615) of the HEIs received their results at the clinic on the same day of sample collection; in 

the POC period, 44% (924/2,057) of results were returned to the clinic on the same day of sample col-

lection while for the pre-POC period, this proportion was 10% (157/1,610) (p<0.001). The proportion of 

infants’ caregivers who received results on the same day of sample collection was 40% in the POC pe-

riod versus 6% in the pre-POC period (p<0.001). The proportion of HEIs caregivers who received their 

first DNA PCR test results within 28 days of sample collection increased from 50 % in the pre-POC pe-

riod to 79% in the POC period (p<0.001) (Table 1). 

 The sub-group analysis showed that pre-POC, 0% (0/23) of HIV-positive infants started ART on the 

sample collection day compared to 40% (17/42) during POC; ART linkage by 60 days after sample col-

lection was 91% (21/23) pre-POC and 100% (42/42) during POC (p<0.001) (Table 1).  
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Table 1: Socio-demographic and testing characteristics of HIV exposed infants at ten health 
facilities pre and post-point of care initiation, Uganda, April 2018-Sep 2021    

 Total Pre-POC POC   

Characteristic Frequency (%) Frequency (%) Frequency (%) p-value 

Sex (n= 4,004)     

Male 1,894 (47) 853 (51) 1,041 (45) <0.001 

Female 1,918 (48) 810 (48) 1,108 (48)  

Missing 183 (5) 25 (1) 167 (7)  

Health facility level (n=4,004)     

Health centre IV 763(19) 346(21) 417(18) 0.080 

Hospital 1,698(42) 688(41) 1,010(44)  

Regional referral hospital 1,543(39) 654(39) 889(38)  

Age at sample collection(days) (n=3,762)    

Less than 60 3,118(83) 1,355(82) 1,763(83) <0.001 

60-180 516(13) 257(15.6) 259(12)  

181-365 105(3) 25(2) 80(4)  

>365 23(1) 6(0.4) 17(1)  

Age         
Median (IQR) 43(34-51) 44(38-52) 42(33-50) <0.001 

Time from sample collection to re-

sult receipt at clinic (days) (n= 3,615)     

same day (0) 1,081 (30) 157 (10) 924 (46) <0.001 

1 to 7 598 (17) 192 (12) 406 (20)  

8 to 28 1,242 (34) 789 (50) 453 (22)  

29 to 60 547 (15) 370 (23) 177 (9)  

> 60 147 (4) 84 (5) 63 (3)  

Time from sample collection to re-

sult receipt by care giver (days) (n= 

3,503) 

 

   

same day (0) 865 (25) 89 (6) 776 (40) <0.001 

1 to 7 618 (18) 188 (12) 430 (22)  

8 to 28 835 (24) 500 (32) 335 (17)  

29 to 60 749 (21) 496 (32) 253 (13)  

> 60 436 (12) 284 (18) 152 (8)  

HIV positive infants     

Age at sample collection(days) 

(n=69) 
    

Less than 60 18 (26) 9 (32) 9 (22) 0.240 

60-180 35 (51) 16 (57) 19 (46)  

181-365 11 (16) 2 (7) 9 (22)  

>365 5 (7) 1 (4) 4 (8)  

Age         
Median (IQR) 100(58-166) 92(45-120) 127(74-206) 0.030 

Time from sample collection to ART 

initiation (days) (n=65) 
 

   

same day (0) 17 (26) 0 (0) 17 (40) <0.001 

1 to7 15 (23) 2 (9) 13 (31)  

8 to 28 22 (34) 13 (57) 9 (21)  

29 to 60 9 (14) 6 (26) 3 (7)  

> 60 2 (3) 2 (9) 0 (0)  

Time from result receipt by caregiver 

to ART initiation (days) (n=65)     

same day (0) 50 (77) 19 (83) 31 (74) 0.720 

1 to7 11 (17) 3 (13) 8 (19)  

8 to 28 4 (6) 1 (4) 3 (7)   
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The overall median time from births to sample collection was 43 days (IQR 34-51) (p<0.001). Median 

time from sample collection to results receipt by the caregiver decreased from 29 days (IQR 16-54) in 

the pre-POC period to 1 day (IQR 0-28) during the POC period (p <0.001). The median number of days 

from birth to sample collection for HIV positive infants was 92 (IQR 45-120) in the pre-POC period 

while in the POC period, it was 127 (IQR 74-206) days (p=0.03). The median time from sample collec-

tion to ART initiation decreased from 23 days (IQR 8-33) in the pre-POC period to 1 day (IQR 0-12) in 

the POC period (p<0.001) (Table 2). 

The time from sample collection to results receipt at the clinic in the POC period was statistically differ-

ent from that in the pre-POC period (log rank p<0.001). The time from sample collection to results re-

ceipt by care giver in the POC period was statistically different from that in the pre-POC period (log 

rank p<0.001). The difference between time from sample collection to ART initiation for HIV positive 

infants before and after introduction of POC at health facilities is statistically significant (log rank p< 

0.001) (Figure 2). 

Table 2: Turnaround times (days) from sample collection to clinic and caregiver receipt of 

results before and after roll out of point of care early infant diagnostic testing, Uganda, 

April 2018- September 2021 

 n Median (IQR) days p value 

All HIV exposed infants   Total Pre-POC POC   

Sample collection to results receipt 

at clinic 3,615 12(0-26) 20(11-31) 1(0-18) <0.001 

Sample collection to results receipt 

by caregiver 3,510 18(1-35) 29(16-54) 1(0-28) <0.001 

Age at result receipt by caregiver 3,510 66(45-93) 74(57-104) 50(40-81) <0.001 

      

HIV positive infants      

            

Sample collection to results receipt 

at clinic 69 1(0-19) 18(4-29) 0(0-3) <0.001 

Sample collection to results receipt 

by caregiver 69 1(0-23) 22(4-30) 0(0-3) <0.001 

Sample collection to ART initiation 65 6(0-25) 23(8-33) 1(0-12) 0.001 

Age at result receipt by caregiver 69 117(74-184) 106(73-157) 133(75-212) 0.340 

Age at ART initiation 65 135(77-206) 135(74-178) 133(77-224) 0.260 
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Continued from page  90 

Figure 2: Kaplan Meier curves showing turn around 

times from sample collection to clinic receipt of results 

(A), care giver receipt of results (B), and ART initiation 

(C) for HIV exposed infants at ten health facilities, 

Uganda, April 2018- September 2021 

Discussion 

In this evaluation, the novel point-of-care EID technology 

improved turnaround times from sample collection to results 

return to the clinic and caregiver, as well as linkage to ART 

for HIV positive infants. Of all HEIs, 83% had their first DNA 

PCR test done within 2 months of age. The median test 

turnaround time from sample collection to results at the clin-

ic decreased from 20 days in the pre-POC period to 1 day 

in the POC period. The proportion of HIV infected infants 

was 1.9 % all of whom were linked to ART. All HIV positive 

infants in the POC period were initiated on art within 60 

days after sample collection compared to 91% in the pre-

POC period and the difference was statistically significant. 

This study provides information on performance of point-of-

care EID testing technology at public health facilities follow-

ing it’s roll out.  

The findings from this study of faster turnaround times and 

ART initiation rates following the introduction of POC testing 

are consistent with those from previous studies in other Afri-

can countries (8-10). We found that 94% of HEIs had a first 

DNA PCR test done and 83% of them received testing with-

in 2 months of age.  

These proportions are greater than the 

88% of HEIs that had an EID test and 

74% who had their first DNA PCR within 

2 months of age reported in the national 

annual joint AIDs review in 2021(11). 

This suggests EID program improve-

ment towards attainment of the 95-95-

95 2030 UNAIDS fast track target of 

having 95% of all people living with HIV 

knowing their status, 95% of all people 

diagnosed with HIV receiving antiretro-

viral therapy (ART), and 95% of all peo-

ple on ART achieving viral suppression.  

Notably, infants that tested positive for 

HIV had their first DNA PCR sample 

collected at a higher median age of 100 

days compared to that of negative in-

fants with a median age of 43 days at 

sample collection. Later age at testing 

among infants who turn HIV-positive 

suggests   missed opportunities in iden-

tifying HIV-exposed infants.  

The proportion of HEIs results returned 

at the clinic and given to care giver on 

the same day of sample collection was 

lower in this study compared to studies 

elsewhere. This was due to early pro-

grammatic challenges reported at the 

health facilities reported that included 

stock outs of cartridges and breakdown 

of the machines, which caused facilities 

to revert to conventional EID testing 

during such times. 

HIV prevalence in this study of 1.9% is 

similar to the positivity rate of 1.7% doc-

umented in  the 2021 Uganda annual 

AIDS review (11). HIV positivity in the 

POC period was slightly higher than in 

the pre-POC period at 2% versus 1.7% 

respectively. It differs from what Mwen-

da, Fong (9) found in Malawi where HIV 

positivity was 5.7% in the POC arm and 

3.2% in the baseline arm. 91% in the 

pre-POC period.  
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In this study, all HIV positive infants after POC roll out were 

initiated on ART within 60 days after sample collection com-

pared to 91% in the pre-POC period. This demonstrates pro-

gress in ART linkage of HEIs given that in 2021, children 

aged 0-9 years had the lowest ART coverage of 60% com-

pared to other age groups (11). 

In contrast, in Mozambique, 90% of HIV positive infants 

were initiated on ART by 60 days during POC compared to 

13% under conventional testing(8). In Malawi, twice as 

many HIV positive infants were initiated on ART in the POC 

arm compared with the baseline arm (9). While POC expan-

sion in Uganda could further improve ART linkage and loss 

to follow-up, there’s need to examine barriers surrounding 

the POC target of initiating ART on the sample collection 

day.  

Limitations 

This study used secondary data. Some data points were 

missing due to lack of documentation at some of the health 

facilities. This could have led to under estimation of the 

magnitude of the outcomes. In addition, some health facili-

ties reported stock out of cartridge for POC testing and 

breakdowns of the machines sometimes. During such peri-

ods, they reverted to conventional EID testing. This might 

have led to misrepresentation of the turnaround times in this 

study. 
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