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Abstract
Background  Early detection of outbreaks requires robust surveillance and reporting at both community and health 
facility levels. Uganda implements Integrated Disease Surveillance and Response (IDSR) for priority diseases and uses 
the national District Health Information System (DHIS2) for reporting. However, investigations after the first case in the 
2022 Uganda Sudan virus outbreak was confirmed on September 20, 2022 revealed many community deaths among 
persons with Ebola-like symptoms as far back as August. Most had sought care at private facilities. We explored 
possible gaps in surveillance that may have resulted in late detection of the Sudan virus disease (SVD) outbreak in 
Uganda.

Methods  Using a standardized tool, we evaluated core surveillance capacities at public and private health facilities 
at the hospital level and below in three sub-counties reporting the earliest SVD cases in the outbreak. Key informant 
interviews (KIIs) were conducted with 12 purposively-selected participants from the district local government. Focus 
group discussions (FGDs) were conducted with community members from six villages where early probable SVD 
cases were identified. KIIs and FGDs focused on experiences with SVD and Viral Hemorrhagic Fever (VHF) surveillance 
in the district. Thematic data analysis was used for qualitative data.

Results  Forty-six (85%) of 54 health facilities surveyed were privately-owned, among which 42 (91%) did not report 
to DHIS2 and 39 (85%) had no health worker trained on IDSR; both metrics were 100% in the eight public facilities. 
Weak community-based surveillance, poor private facility engagement, low suspicion index for VHF among health 
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Introduction
Early detection of disease outbreaks requires robust sur-
veillance at the community and health facility levels [1, 
2]. To achieve this, Uganda adopted the Integrated Dis-
ease Surveillance and Response (IDSR) strategy in 2001, 
which aims to establish effective systems for disease 
detection and response to priority diseases, conditions, 
and events using indicator and event based surveillance 
systems. IDSR ensures that the information flows bidi-
rectionally through the surveillance system, informing 
all levels (community, health facilities, district, regional, 
and national) of potential outbreaks and response inter-
ventions in a timely manner [3, 4]. Complementing this 
framework, the District Health Information System 2 
(DHIS2) software was adopted to facilitate collection, 
analysis, and dissemination of health-related data from 
communities through health facilities to the national level 
[5]. Efforts to promote the adoption of IDSR and the uti-
lization of DHIS2 to strengthen disease surveillance and 
response have been particularly strong in Uganda [6, 7]. 
This commitment was underscored by the introduction 
of the third version of IDSR in specific regions of Uganda 
in 2021 [8], marking continued engagement in bolstering 
the country’s preparedness for disease outbreaks.

Even with these measures, some diseases, such as Ebola 
disease (EBOD), remain challenging to detect early. 
EBOD is a rare and deadly viral hemorrhagic fever (VHF) 
caused by four species of Ebolavirus (Zaire ebolavirus, 
Sudan ebolavirus, Taï Forest ebolavirus, and Bundibugyo 
ebolavirus); causes occasional outbreaks among humans 
[9]. For EBOD, the nonspecific early symptoms and the 
lack of widespread diagnostic tools means can lead to 
delays in outbreak detection [10, 11]. Gaps in detection 
and reporting allow outbreaks to propagate unchecked, 
leading to larger-scale crises than would not have 
occurred with early detection and response [11]. The 
outbreak of Ebolavirus disease in West Africa from 2013 
to 2015 serves as a stark reminder of the consequences 
of delayed detection; the massive scale of the outbreak 
– nearly 30,000 cases and over 11,000 deaths– has been 
partially attributed to its delayed detection of at least 3 
months [12].

To date, there have been seven Ebolavirus disease out-
breaks in Uganda [13]. The first and largest outbreak was 

documented in 2000. Since then, Uganda has successfully 
contained subsequent ebolavirus disease outbreaks, some 
of which were limited to a single case-patient [14]. The 
second-largest, caused by Sudan virus (SUDV), occurred 
from September to November 2022 in Mubende District, 
with 164 recorded cases (142 confirmed, 22 probable) 
[13]. Although the first case was confirmed on September 
19, subsequent investigations unveiled multiple deaths 
among persons with symptoms resembling those caused 
by SUDV (sudden death with hemorrhagic signs) dat-
ing back to at least early August 2022 [15, 16]. These 
previously-unreported cases were later epidemiologi-
cally linked to confirmed cases through chains of trans-
mission. We investigated factors that contributed to the 
delayed detection of the 2022 SVD outbreak in Uganda.

Methods
Study design and setting
We used both qualitative and quantitative research meth-
ods within the three sub-counties in Mubende District 
that reported the first confirmed and probable SVD 
cases in the 2022 outbreak. Mubende District, located in 
north-central Uganda (150  km from Kampala, Uganda’s 
capital city), is predominantly rural with scattered urban 
centers. It is home to more than 500,000 people, most of 
whom constitute agricultural communities [17] (Fig. 1).

Study procedures
For the quantitative component, all health facilities 
(public and private), including clinics, Health Centre 
(HC) IIs, IIIs, IVs, and hospitals for which the facility 
in-charges consented to take part in the study from the 
3 sub-counties were included. A semi-structured health 
facility assessment tool was administered to investigate 
core surveillance capacities existing before the outbreak 
declaration.

For the qualitative component, we conducted key infor-
mant interviews (KII) with individuals involved in sur-
veillance from the district local government and health 
workers involved in the clinical management of prob-
able SVD cases before outbreak detection. Focus group 
discussions (FGDs) were also held with village health 
team (VHT) members, survivors, household members of 
cases, and community leaders in villages with probable 

workers, inability of facilities to analyze and utilize surveillance data, lack of knowledge about to whom to report, 
funding constraints for surveillance activities, lack of IDSR training, and lack of all-cause mortality surveillance were 
identified as gaps potentially contributing to delayed outbreak detection.

Conclusion  Both systemic and knowledge-related gaps in IDSR surveillance in SVD-affected districts contributed to 
the delayed detection of the 2022 Uganda SVD outbreak. Targeted interventions to address these gaps in both public 
and private facilities across Uganda could help avert similar situations in the future.
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cases and the index case. We grouped FGDs based on 
participants’ age and gender to encourage information-
sharing. KIIs and FGDs focused on experiences with 
SVD and Viral Hemorrhagic Fever (VHF) surveillance in 
the district. Interviews were conducted in the local lan-
guage, audio-recorded, transcribed verbatim, and later 
translated to English before analysis. Data were collected 
until saturation.

Data analysis
Quantitative data were analyzed descriptively using 
STATA V14. We employed thematic analysis to analyze 
qualitative data. We thoroughly reviewed transcripts 
multiple times to gain a deeper understanding of the data 
before categorizing it based on predefined areas of analy-
sis. Content analysis was employed to establish a coding 
framework and classify key themes and concepts pres-
ent in the responses. As modifying factors emerged, they 
were systematically labeled, resulting in an organically 
developed coding scheme. A final coding structure was 
established and applied consistently across all transcripts, 
with two independent reviewers ensuring accuracy.

Ethical considerations
We sought permission to conduct the study from the 
Ministry of Health, Mubende District Health officer, 

health facility in-charges, as well as village leaders. We 
obtained verbal informed consent from the participants. 
This activity was reviewed by CDC and was conducted 
consistent with applicable federal law and CDC policy. §.

§See e.g., 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. 
§ 241(d); 5 U.S.C. § 552a; 44 U.S.C. § 3501 et seq.

Results
Quantitative results
Forty-six (96%) of 48 private facilities and all (100%) eight 
public facilities in Madudu (n = 28 facilities), Kiruma 
(n = 10), and Butoologo (n = 16) sub-counties partici-
pated. More public than private facilities reported that 
they had VHF case definitions displayed before the out-
break began (63% vs. 20%) (p = 0.02). At the time of the 
survey, 80% of private and all public facilities had case 
definitions displayed (p = 0.33). All public facilities had 
outpatient (OPD) registers, while 50% of private facilities 
had them (p = 0.02). Among facilities with OPD registers, 
88% of public facilities sourced them from the Ministry 
of Health (MoH), compared to 35% of private facilities 
(p = 0.015). All (100%) public facilities reported to DHIS2, 
while only 9% of private ones did so (p < 0.001). All pub-
lic facilities had ≥ 1 health worker trained in IDSR, com-
pared to 15% of private facilities (p < 0.001) (Table 1).

Fig. 1  Map of Uganda showing location of Mubende District and sub-counties from which the first SVD confirmed and probable cases were reported. 
Kiruma sub-county was carved out of Butoloogo sub-county
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Qualitative results
We conducted 12 KIIs with the district, health sub-dis-
trict, and sub-county surveillance officers; the regional 
epidemiologist; two health facility surveillance officers; 
and five health workers from public and private facilities 
linked to the outbreak. Six FGDs were held in six villages 
from which the index and probable cases were reported.

Seven major themes emerged from the qualitative 
interviews as gaps in surveillance that might have led 
to late detection of the outbreak: weak community-
based surveillance, low suspicion index for VHF among 
health workers, lack of IDSR training, poor private sec-
tor involvement in surveillance, limited capacity for data 
analysis and utilization at the facility level, funding con-
straints, and lack of active mortality surveillance in the 
district.

1)	 Weak community-based surveillance

In Uganda, surveillance activities (including IDSR and 
DHIS2 implementation and utilization) at the district 
level are spearheaded by the district surveillance focal 

person (SFP), supported by surveillance officers and an 
epidemiologist at the regional referral hospital. The dis-
trict SFP supervises the health sub-district (HSD) sur-
veillance focal persons at the subdistrict level, health 
assistants (HA) at the subcounty level, facility surveil-
lance focal person at HC IIIs, and village health teams 
(VHT) at village level (Fig. 2).

Community-based surveillance (CBS), which com-
prises all activities from the sub-county level downwards, 
may improve early detection and response to disease out-
breaks by leveraging the capacity of community members 
to carry out surveillance activities within their commu-
nities. However, there were gaps across the district sur-
veillance structure before the outbreak, leaving loopholes 
for delays in outbreak detection. Participants unani-
mously agreed that the community-based surveillance 
arm was non-functional (starting from sub-county level 
downwards) before the declaration of the outbreak. One 
participant noted that officers were not aware of their 
responsibilities in surveillance.

Table 1  Characteristics of 54 health facilities surveyed from 3 subcounties in Mubende District, Uganda, about their surveillance 
capacities shortly before the 2022 SUDV outbreak
Characteristic Private

(n = 46)
Public
(n = 8)

p-value

n % n %
Facility has VHF case definitions displayed at the time of the survey
  Yes 37 (80) 8 (100)
  No 9 (20) 0 (0) 0.33
Facility had VHF case definitions displayed before the outbreak
  Yes 9 (20) 5 (63)
  No 37 (80) 3 (37) 0.02
Has an outpatient (OPD) register
  Yes 23 (50) 8 (100)
  No 23 (50) 0 (0) 0.02
Source of OPD register for those with one (n = 31)
  From MoH 8 (35) 7 (88)
  Improvised 15 (65) 1 (12) 0.02
Facility reports to District Health Information System 2 (DHIS2)
  Yes 4 (9) 8 (100)
  No 42 (91) 0 (0) < 0.001
Facility has any health workers trained on IDSR
  Yes 7 (15) 8 (100)
  No 39 (85) 0 (0) < 0.001
Facility has any epidemiological charts displayed
  Yes 1 (2) 0 (0)
  No 45 (98) 8 (100) 1.00
Facility has a person responsible for surveillance
  Yes 35 (76) 7 (88)
  No 11 (24) 1 (12) 0.67
Facility has a person responsible for data analysis
  Yes 12 (26) 4 (50)
  No 34 (74) 4 (50) 0.22
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“The officers at subcounty level didn’t know it was 
their responsibility in regards to surveillance. How 
can you say you know what to do and not report 
multiple deaths in your catchment area yet you are 
even involved in burials? – KII participant.

The same participant also spoke about the reason that 
the responsible parties may have been unaware of their 
responsibilities, noting that trainings were not focused at 
the community level.

…Emphasis [for trainings on surveillance and 
reporting] had been put on HSD surveillance focal 
persons and not the HAs at sub-county level, yet 
facility surveillance focal persons who had an idea 
on what to do were not actively involved in surveil-
lance activities at their level.

At the community level, FGD participants also pointed 
out that they were unaware that any specific events 
should be reported to the healthcare system. Addition-
ally, there were numerous misconceptions about bleeding 
and multiple deaths within a family.

“We kept burying people in the village, but we didn’t 
report to anyone because we didn’t know how and 
where to report.” – FGD participant.
“We delayed to report these incidences because we 
thought one of our family members had brought 
witchcraft that killed our people for him to get 
riches…” – VHT and family member of affected fam-
ily.

2)	 Low suspicion index for VHFs among health workers

Passive surveillance in Uganda relies on the ability of 
health workers to suspect and detect diseases of pub-
lic health interest among patients who seek care in their 
health facilities. Participants reported that the suspicion 
index for ebolaviruses was very low before the 2022 out-
break declaration, and that some health workers without 
previous exposure to VHFs were not sure what to look 
for outside of bleeding. Some health workers also had 
misconceptions about the illness, such as believing that 
all patients would bleed.

“This disease was a disaster because we had never 
had any VHF outbreak in our area. The presen-
tation also didn’t show any sign of a viral [hemor-
rhagic fever] infection because there was no bleeding 
but rather persistent fevers and were not improving 
with treatment” – KII participant from a private 
health facility.
“…when fever persisted after antimalarial and anti-
pyretic treatments, the health workers didn’t have 
the knowledge to suspect a VHF. Look at the first 
identified case, he had a diagnosis for malaria, 
typhoid, and gastro-intestinal infection before a 
VHF was suspected, not until the end stage [did his] 
signs and symptoms occur” – KII participant.

But even with a bleeding presentation, a VHF was not 
immediately suspected due to lack of prior exposure and 
VHF knowledge.

Fig. 2  The surveillance structure at district level in Uganda
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“This was actually not the first time we were receiv-
ing such patients that were bleeding so we took it 
lightly as a normal occurrence thinking we were 
treating other common conditions. I remember a 
patient we received at accident & emergency ward 
in July who was bleeding uncontrollably and we 
referred to Mulago. We didn’t suspect a VHF…but 
if the surveillance team was engaging us more, then 
maybe we would quickly suspect a VHF.” – KII par-
ticipant from a public health facility.

Beyond the low index of suspicion for VHFs, Mubende 
District was having a malaria upsurge at the time of the 
outbreak, and most patients were testing positive for 
malaria. Such situations can make it easier to ignore or 
try to explain away increases in deaths.

“There was a malaria outbreak at the time that 
might have masked the outbreak, especially while 
still in the communities…patients tested positive for 
malaria though not improving on treatment.” – KII 
participant.
“Actually, in our first investigation report before con-
firmation, we thought it was drug-resistant malaria 
because of the way they were presenting. Most had 
malaria and bleeding was rare, with some bleeding 
at death; [ebolavirus] was only a second thought.” – 
KII participant.

3)	 Lack of IDSR trainings

Through interactions, participants highlighted that the 
main contributor to the low suspicion index was the lack 
of training on surveillance; pointing out that if they had 
been routinely engaged on surveillance activities, they 
would know which diseases to report.

“IDSR 3rd edition was rolled out in the country, 
but Mubende had never been trained [on the 3rd 
edition]. By virtue that such trainings had not hap-
pened in Mubende region, it kept people ignorant 
about surveillance.” – KII participant.
“When surveillance trainings happen, regional refer-
ral staff are excluded from such trainings and only 
persons at the district are trained. Absence of these 
trainings at the RRH might have affected their suspi-
cion index.” – KII participant.
“Lower-level facilities have received some surveil-
lance training, mainly on vaccine-preventable dis-
eases, but not integrated training on surveillance. 
VHTs too don’t receive enough trainings; as far as I 
can remember, VHTs have only been trained twice: 
during COVID-19 and in EVD so I don’t think they 
were knowledgeable on a condition like EVD or how 

it presents and that it should be reported.” – KII par-
ticipant.

4)	 Poor private sector involvement in surveillance

For multiple reasons, including the higher number of pri-
vate than public facilities, patients often seek care from 
these facilities rather than a public facility. This was evi-
dent during the outbreak, with most cases seeking care 
from private health facilities before being detected. 
Surveillance in private facilities is critical to detecting 
health issues in a community early. However, participants 
reported that there was poor private sector engagement 
in surveillance.

“Private facilities aren’t aware of what diseases need 
to be reported on and of what importance it is to 
report these conditions for the greater good. They 
have not been engaged to make them appreciate the 
importance of good surveillance systems.” – KII par-
ticipant.
“I have had no training on surveillance and have no 
knowledge about notifiable diseases, who to notify, 
utilization of data. Through my 5 years working 
here, I have never seen anyone from the district to 
tell me about such a thing as surveillance or notifi-
able disease so I don’t know what that is; what I 
know is that when we get complicated conditions 
that we can’t manage here at the facility, then we 
refer to Mubende [Regional Referral Hospital]” – KII 
participant from private health facility.

5)	 Limited capacity for data analysis and utilization at 
facility level

Passive surveillance systems rely on data collected from 
hospital records which is analyzed and interpreted for 
appropriate and timely response. Participants felt the dis-
trict neither analyzed nor utilized these data, in part due 
to an inability to do so.

“How do you know you have the true picture of 
the problem if you don’t know how many facilities 
should be reporting to you or how much data to 
expect? We aren’t even aware of the number of facili-
ties (gov’t and private) in the district as some of the 
facilities aren’t registered” – KII participant.
“At my facility we don’t have the capacity to ana-
lyze surveillance data reported by VHTs and watch 
for any trends in disease patterns in the communi-
ties. We send the data to the district for analysis so 
we are blind in regards to community problems” – 
Facility surveillance focal person.
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At the district, when data are analyzed, they are not uti-
lized to influence service delivery, so the importance of 
data collection is lost to the one collecting it at the lower 
levels.

“Data analysis is done at district and regional refer-
ral level and compiled into a weekly bulletin that we 
share with stakeholders but I think the interest is not 
yet there because they have not yet seen the use of 
the data informing decisions. If people start to see 
that the data they collect informs decision making, 
then they will pick interest in it and own it as their 
data.” – KII participant.

6)	 Funding constraints

For surveillance to be effective, there is a need for core 
activities like trainings, support supervision, and veri-
fication and response to alerts. These activities require 
funds that participants reported were not available at the 
district.

“Surveillance has no allocated budget, making it 
hard to execute duties in the district or even train 
responsible surveillance persons at the different lev-
els. For example, we received IDSR trainings at the 
district, but we have no capacity to disseminate the 
information downwards” – KII participant.
“Sometimes you receive alerts or notice patterns in 
data, but there is no money for fuel to go and sup-
port…it took us a bit of time to respond to the Ebola 
situation due to lack of fuel.” – KII participant.

7)	 No active mortality surveillance in the district

“There was delay in detecting changes in mortality 
rates in the communities because we didn’t have 
mortality surveillance in the district but it is good 
now that this has been established post-outbreak…
we hope to capture all community deaths and 
observe for any changes.” – KII participant.

Discussion
Delays in detecting Ebola disease outbreaks can result in 
uncontrolled, widespread transmission, potentially esca-
lating into larger-scale crises that could have been averted 
with earlier detection and response. Findings from this 
study highlight the challenges of detecting Ebola dis-
ease outbreaks, particularly in areas where diseases 
with similar presentations, such as malaria and typhoid 
fever, are prevalent, even in the presence of established 
surveillance structures and prior experience respond-
ing to similar outbreaks. This study revealedsystemic 

and knowledge gaps in surveillance activities which 
likely hampered early detection of the 2022 Sudan virus 
outbreak in Uganda. Despite a large majority of health 
facilities in the district being privately owned, private 
sector involvement in surveillance was negligible. Par-
ticipation in surveillance activities was limited within 
the affected communities, with poor understanding of 
community-based surveillance or reporting responsi-
bilities. Challenges to reporting EBOD-related symptoms 
were exacerbated by prevalent beliefs about the presenta-
tion of EBOD. There was a low suspicion index for VHFs 
among clinicians, insufficient training in surveillance 
responsibilities, and underutilization of surveillance data 
within healthcare facilities. The lack of active mortality 
surveillance also likely contributed to the outbreak’s late 
detection, as the district was unable to track changes in 
deaths. Documenting these gaps provides an opportunity 
to enact necessary changes and avoid similar delays in 
future.

Effective surveillance systems at all levels are essential 
for facilitating a rapid response to outbreaks [18]. How-
ever, community-based surveillance (CBS), which relies 
on community members to report unusual health events, 
was ineffective in the affected areas before the outbreak. 
Surveillance officers and community members were 
unaware of both opportunities to share information and 
their responsibility to report, resulting in delayed report-
ing at the community level. Previous research has dem-
onstrated the pivotal role of effective CBS systems in the 
early detection and response to outbreaks such as mea-
sles and monkeypox in Cameroon [19]. These findings 
highlight the importance of implementing effective CBS 
systems to detect outbreaks early.

We found a low index of suspicion for VHFs among 
health workers, contributing to late detection of the out-
break. As this outbreak marked the first occurrence of 
EBOD in Mubende district, many health workers lacked 
prior exposure to VHFs. This was also a challenge early in 
the West African Ebolavirus disease outbreak [20]. Fur-
thermore, not all patients exhibited bleeding, often con-
sidered a classical sign of EBOD. With the first clinical 
signs often resembling those of other endemic diseases 
like malaria or typhoid [21], it may not be surprising that 
some cases were missed. The absence of proper training 
in surveillance activities could also have contributed to 
the low suspicion index among health workers. At the 
time of the outbreak, the training on the updated IDSR 
guidelines (3rd edition) had not been fully implemented 
in the district, leaving health workers without refresher 
training on surveillance knowledge and skills [22]. Con-
tinued training on existing and updated guidelines and 
educational programs may help enhance the suspicion 
index among health workers for unusual but serious dis-
eases such as EBOD.



Page 8 of 9Zalwango et al. BMC Infectious Diseases          (2024) 24:754 

A major challenge was the poor private sector involve-
ment in surveillance. Although private facilities are 
often the first point of care in Uganda [23], only one in 
ten private facilities reported to DHIS2, and fewer than 
one in seven had at least one health worker trained in 
IDSR, resulting in many health workers in private facili-
ties being unfamiliar with the reporting of notifiable 
diseases or the principles of surveillance. This finding 
aligns with observations in Uganda during the revitalized 
IDSR training, in which there was representation from 
more than 80% of the public health facilities in each dis-
trict but few private facilities [6]. To bridge this gap, it is 
imperative to implement focused initiatives directed at 
enhancing awareness among personnel in private health 
facilities and fostering robust collaborations between the 
public and private sectors. This may involve providing 
non-monetary incentives, such as complimentary train-
ing credits towards Continuing Medical Education for 
consistent reporting, offering free medications, granting 
access to scholarly publications or books, or other non-
monetary incentives [24].

The inability to analyze and use data at lower-level 
facilities was a frequently-reported problem; similar find-
ings were reported in neighboring Tanzania [25]. Partici-
pants emphasized the importance of having appropriate 
data analytical capabilities across all levels. However, the 
absence of allocated funding for surveillance activities 
acts as a significant barrier to building such capacities. 
Vital surveillance tasks like training, support supervision, 
verification, and responding to alerts are often hindered 
by financial constraints [26, 27]. Addressing these fund-
ing gaps and securing resources for surveillance activities 
is imperative in fortifying the surveillance system.

Lastly, the absence of active mortality surveillance con-
tributed to delays in recognizing the outbreak. Mortality 
surveillance helps identify trends and detect emerging 
health threats, prioritize healthcare services, and evalu-
ate response effectiveness [28]. Historically, mortality 
surveillance has empowered countries to identify pre-
ventable causes of childhood mortality and formulate 
strategies to address these causes [29]. In a similar vein, 
the establishment of active mortality surveillance in 
Mubende District following the outbreak was regarded as 
a positive step toward comprehensively documenting all 
deaths and monitoring emerging trends.

Our study had limitations. We relied on self-reports to 
assess certain surveillance capacities, potentially lead-
ing to an overestimation of these capacities due to social 
desirability bias. Additionally, the survey was conducted 
in only three subcounties, which may limit the generaliz-
ability of our findings to the entire district and country.

In conclusion, systemic and knowledge-related gaps 
in the surveillance system contributed to the late detec-
tion of the SVD outbreak. Community engagements and 

support to village health teams to perform community-
based surveillance may improve incident reporting and 
facilitate early outbreak detection. Targeted interventions 
like capacity building and improved mortality surveil-
lance in both public and private facilities across Uganda 
could help avert similar situations in the future.
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