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Summary   
 
Background: COVID-19 is a highly contagious and rap-
idly spreading disease, declared as a pandemic by 
World Health Organization (WHO) in 2019, was first re-
ported in Uganda on March 21, 2020. At the start of the 
pandemic, COVID-19 testing in Uganda was centralized 
leading to long turnaround time. The rapid spread of the 
pandemic necessitated innovative strategies for effective 
testing and containment. The urgency to deploy mobile 
laboratories arose from the need to address challenges 
in turnaround time, test coverage in high-risk settings 
such as points of entry, crowded areas, and border re-
gions. Adjumani District, a district centrally located in the 
Northern and West Nile regions of Uganda was one of 
the locations where a mobile laboratory for COVID-19 
testing was deployed. The laboratory conducted real-
time reverse transcription polymerase chain reaction (RT
-PCR) testing, a standard molecular method for diagno-
sis of COVID-19 and served 32 districts in the Northern 
and West Nile regions of Uganda. We assessed the ef-
fect of a mobile laboratory on the test coverage, distribu-
tion, and average results turnaround time   in the North-
ern and West Nile regions of Uganda, 2020-2021.  
Method: In this retrospective study, we analyzed data 
abstracted from the Results Dispatch System (RDS) for 
COVID-19 tests conducted in Northern and West Nile 
regions of Uganda between March 2020 to March 2021. 
This period covers before and after the deployment of 
the mobile laboratory. We used the Chi-square test of 
independence to assess the association between the 
test coverage and distribution and the mobile lab intro-
duction in Adjumani; and the two-sample t-test to com-
pare the mean turnaround time of results, before and 
after the mobile laboratory deployment. 
 

Results: The Average turnaround time 
reduced from 40.27 hours to 21.93 hours, 
a reduction of 18.33 hours ((95% CI 
−19.16934, −17.49866) with results re-
turned within 24 hours increasing from 
11% to 88.9%, and those taking over 96 
hours dropping from 100% to 0%. The 
overall proportion of suspected samples 
tested in the regions increased from 
14.2% (852/6000) to 16.9% (972/6000) (p-
value = ˂0.001) with testing coverage in-
creasing in home-based care from 
123/644 (19.1%) to 520/644 (80.9%), in 
prisons from 10/123 (8.1%) to 110/123
(91.9%), in refugee camps from 41/372 
(11.0%) to 330/372 (89.0%), and in quar-
antine centers from 32/538 (43.1%) to 
306/538 (56.9%) (p-value = ˂0.001) .  

Conclusion: The mobile laboratory signifi-
cantly improved the results turnaround 
time and coverage of COVID-19 testing in 
Northern and West Nile regions. The im-
proved turnaround time facilitated quicker 
diagnosis. 
 

Background 

COVID-19 also referred to as SARS-CoV-
2 is highly contagious, spreads rapidly and 
continuously evolves in the human popula-
tion (1). Uganda reported her first COVID-
19 case on March 21st 2020, a Ugandan 
traveler returning from Dubai (2). 
At the start of the pandemic, all samples 
for COVID-19 testing were centrally ana-
lyzed at Uganda Virus Research Institute 
(UVRI) in Entebbe and later on decentral-
ized to Central Public Health Laboratories 
(CPHL) at the National Health Laboratory 
and Diagnostic Services (NHLDS) at Buta-
bika and Makerere University College of 
Health Sciences Laboratory at Mulago. 
Despite the decentralization, turnaround 
time for COVID 19 test was approximately 
≥72 hours(3), thus contributing to delay in 
patient management and public health in-
tervention. Two negative Real Time- PCR 
results on sequential samples taken 24 
hours apart and clinical recovery were re-
quired for patients to meet the criteria for 
discharge from a healthcare facility or iso-
lation center at the time(4). 

Continued from page 1 



3 | 

 

 

In order to address long turnaround time, Ministry of 
Health deployed mobile laboratories in designated areas 
such as points of entry targeting trucker drivers as a core 
group and districts with high number of cases(5). Mobile 
laboratories were deployed at Tororo General Hospital 
(serving Malaba and Busia POE in the Eastern part of 
Uganda) and Adjumani General Hospital which was serv-
ing 32 districts in the Northern and West Nile regions of 
Uganda including Elegu POE. These laboratories con-
ducted real-time reverse transcription polymerase chain 
reaction (RT-PCR) testing, a standard molecular method 
for diagnosis of COVID-19(6). Before deployment, sam-
ples from Northern and West Nile regions were tested at 
the Central Public Health Laboratories and Uganda Virus 
Research Institute. After deployment, testing of these 
samples was fully at the mobile laboratory in Adjumani 
District starting September 2020.  
 
We assessed the effect of a mobile laboratory on the test 
coverage, distribution, and average results turnaround 
time in the Northern and West Nile regions of Uganda, 
2020-2021. 
 
Methods  
We conducted a retrospective study using COVID-19 
testing data abstracted from the Results Dispatch Sys-
tem (RDS), (March to August 2020) before the Adjumani 
Mobile laboratory deployment and (September, 2020 to 
March 2021) after the deployment was analyzed.  
 
We abstracted data regarding patient information such 
as age, gender, nationality, date of sample collection, 
sampling site, result, result date and sample type while 
the dependent variable was the proportion of suspected 
samples tested before and after the mobile laboratory 
deployment. All data was extracted from the National 
COVID-19 Results Dispatch System (RDS) into excel 
sheets for the study period (March 2020 to 31st March 
2021). 
 
We checked for significance differences between test 
coverage before and after mobile laboratory deployment 
using the Chi-square test of independence. To compare 
the mean turnaround time of test results (time from spec-
imen collection to results release) the independent t- test 
was used to compare the mean turnaround time before 
and after the deployment of the mobile laboratory. 
 
Data was extracted from the National COVID-19 Results 
Dispatch System (RDS) and no personal identifiers in-
cluded. Permission was sought from the National Health 
Laboratory and Diagnostic Services, Ministry of Health 
(NHLDS- MoH) to access and use the data.  
 

Results  
 
Test coverage and distribution before 
and after mobile laboratory deployment, 
Northern and West Nile regions, Uganda, 
March 2020-March 2021 
There were significant differences in the 
numbers tested from the different sampling 
sites with more samples having been tested 
at the different sites after the mobile labora-
tory deployment (p<0.001) (Table 1). 
 
Most of the results were released with medi-
um turnaround time 2,922 (48.7%) (24-48 
hours) followed by shortest turnaround time 
2,545 (42.4%) (>24-hours) with the minority 
of the results being released beyond 96 
hours 19 (0.3%). Furthermore, majority of 
the test results in the mobile laboratory 
were released in less than 24 hours 2,262 
(88.9%) and no result released beyond 96 
hours compared to before the mobile labor-
atory deployment where majority of the re-
sults were released between 24 hours and 
48 hours 2,224 (76.1%) (p <0.001) (Table 
1). 

Continued from page 2 
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Table 1:  Test coverage and distribution before and after mobile laboratory deployment in North-
ern and West Nile regions, Uganda, March 2020-March 2021 

Characteristic 

Total    

P-value N = 6000  Before Mobile lab, N= 
3000 (%) 

Mobile Lab,  
N= 3000 (%) 

  

Gender             

Female  1,212 (20.2)  336 (27.7)  876 (72.3) 
<0.001 

Male  4,788 (79.8)  2,664 (55.6)  2,124 (44.4) 

Age group             

0-18 (Children)  667 (11.1)  348 (52.2)  319 (47.8)    

19-35 (Youth)  2,735 (45.6)  1,368 (50.1)  1,367 (49.9)  <0.001 

36-64(Middle-age adults)  2,507 (41.8)  1,259 (50.2)  1,248 (49.8)    

≥65(Elderly)  91 (1.5)  25 (27.5)  66 (72.5)    

Result             

Positive  564 (9.4)  325 (57.6)  239 (42.4) 
<0.001 

Negative  5,436 (90.6)  2,675 (49.2)  2,761 (50.8) 

Sampling sites             

Health facility  1,214 (20.2)  713 (58.7)  501 (41.3)    

Home based care  644 (10.7)  123 (19.1)  521 (80.9)  <0.001 

Point of Entry  3,109 (51.8)  1,881 (60.5)  1,228 (39.5)    

Prisons  123 (2.1)  10 (8.1)  113 (91.9)    

Quarantine centers  538 (9.0)  232 (43.1)  306 (56.9)    

Refugee camps  372 (6.2)  41 (11.0)  331 (89.0)    

Nationality             

Ugandan  3,575 (59.6)  1,308 (36.6)  2,267 (63.4)    

South Sudanese  436 (7.3)  31 (7.1)  405 (92.9)  <0.001 

Kenyan  311 (5.2)  209 (67.2)  102 (32.8)    

Other EAC country  28 (0.5)  18 (64.3)  10 (35.7)    

Others  1,650 (27.5)  1,434 (86.9)  216 (13.1)    

Turn Around Time (Hours)             

< 24 (Shortest)  2,545 (42.4)  283 (11.1)  2,262 (88.9) 

<0.001 
24 – 48 (Medium)  2,922 (48.7)  2,224 (76.1)  698 (23.9) 

49- 96 (Long)  514 (8.6)  474 (92.2)  40 (7.8) 

>96 (Longest)  19 (0.3)  19 (100.0)  0 



| 5 

 

 

Continued from page 4 

Continues to page 5 

Average turnaround time of COVID-19 test results before 
and after mobile laboratory deployment, Northern and 
West Nile regions, Uganda, March 2020-March 2021 
The mean turnaround time before Adjumani mobile laboratory 
was 40.269 hours and 21.935 hours after deployment of Adju-
mani mobile laboratory. The difference in the mean turna-
round time was 18.334 hours and this was statistically signifi-
cant (95% CI =−19.2, −17.5) (Table 2).  
 
Table 2: Turnaround time before and after mobile labora-
tory deployment, Northern and West Nile regions, Ugan-
da, March 2020-March 2021  
 
 
 
 

Discussion 

The deployment of the mobile laboratory resulted in a sub-
stantial reduction in turnaround time for test results. Prior to 
deployment, most test results were released within 24 to 48 
hours, whereas post-deployment, most of the results were 
available within 24 hours, with none exceeding 96 hours. This 
was crucial for timely decision-making like quicker isolation 
and treatment of positive cases, thereby minimizing transmis-
sion risk. There was also improved test coverage and distribu-
tion of tests across various sampling sites. There was a sub-
stantial increase in the number of tests conducted in prisons, 
refugee camps, home-based care settings, and quarantine 
centers. The mobile laboratory deployment enabled COVID-
19 testing in underserved and high-risk populations, ensuring 
that more individuals are tested, facilitating early detection 
and isolation of positive cases to curb the spread of the virus. 

Group 
Observa-
tions 
(Obs) 

Mea
n 

Std. 
Err. 

Std. 
Dev. 

[95% 
Conf. 
Interval] 

                 

Com-
bined  6,000  31.1

02 
0.243
709 

18.87
761 

30.6, 
31.6 

Before 
Mobile 
lab 

3,000  40.2
69 

0.393
685 

21.56
302 

39.5, 
41.0 

After Mo-
bile lab  3,000  21.9

35 
0.163
054 

8.930
81 

21.6, 
22.3 

Differ-
ence     18.3

34 
0.426
115     -19.2, -

17.5 

Before deployment of Adjumani Mobile 
laboratory, COVID-19 samples collect-
ed from Northern, West- Nile regions 
and points of entry were transported to 
UVRI for PCR testing resulting in sig-
nificant delay in turn-around-time. After 
deployment of Adjumani mobile lab, 
there was a statistically significant re-
duction in turn-around-time and this 
led to improved management of 
COVID-19 patients in the region (7). 
Quick diagnosis is key in disease con-
tainment, improves the effectiveness of 
treatment and helps to avoid long-term 
complications for the infected patients.  
This  was evident in South Korea 
where the rapid of test capacity with a 
turnaround time of 6 to 24 hours in 
core and risk populations meant that 
cases were identified early, isolated 
and case-based contact tracing quickly 
initiated across large clusters of cases 
contributed to the containment of the 
epidemic in the country (8). 
 
Since it is recognized that nearly half 
of the COVID-19 infections are trans-
mitted by asymptomatic cases it was 
important to test as many people as 
possible especially contacts, people in 
quarantine centers, refugee camps 
and prisons (9). Testing of large popu-
lation for COVID-19 including asymp-
tomatic cases helped to prevent the 
spread of COVID-19 by identifying 
people who needed care in a timely 
fashion. A positive test in the early 
course of the disease enabled individ-
uals to isolate thus reducing the 
chances of infecting others and also to 
access treatment early, reducing the 
likelihood of disease severity and the 
risk of long-term disability or even 
death. 
 
Study limitations 
The key limitations of the study were 
its retrospective design, which relied 
on potentially incomplete or inaccurate 
historical data, and inconsistencies in 
the National COVID-19 Results Dis-
patch System that could compromise 
the accuracy of test coverage and 
turnaround times.  
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Conclusion 
The Adjumani mobile laboratory significantly im-
proved the results turnaround time and coverage 
of COVID-19 testing in Northern and West Nile re-
gions. The improved turnaround time facilitated 
quicker diagnosis. 
 
Recommendations 
Integration of mobile laboratories into the national 
health laboratory systems would greatly improve 
outbreak response with reduced result turnaround 
time which is crucial for public health interventions. 
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Summary 

Background: In 2011, the Uganda Ministry of Health 
(MoH) and National Health Laboratory and Diagnostic 
Services (NHLDS) launched the national test menu 
guidelines to standardize the number of testing tech-
niques conducted by medical laboratories at each tier of 
the health system. Since the launch of the said guide-
lines, the percentage of laboratory tests or procedures 
on a laboratory's menu that are actually performed (test 
menu fulfillment rate) has not been evaluated. We eval-
uated the laboratory test menu fulfillment rate at the 
various health center levels in Uganda, July 2022-June 
2023.  
Method: We abstracted and analyzed laboratory testing 
data (July 2022 to June 2023) reported in District Health 
Information System-2 (DHIS2) by 2,278 health facilities. 
Test menu fulfillment rate was calculated by dividing 
reported number of test techniques with that expected 
per the national test menu at each health facility level. 
We assessed ability to enter specific tests in DHIS-2 by 
screening and comparing various test nomenclatures in 
laboratory diagnostics reference materials (A total of 
146 testes should be provided at RRH level and below 
in Uganda). Results: A total of 28,190 out of 88,234 
test techniques were reported to have been conducted 
by the health facilities, resulting in a national laboratory 
test menu fulfillment of 31.9%. Regional Referral Hospi-
tals had the highest test menu Fulfillment rate of 35.7 % 
(834/2336) followed by GHs with a rate of 35.3% 
(5374/15215), HCIIIs at 30.2% (17298/57288) and 
HCIVs at 29.6% (3966/13395). A total of 68 of the spe-
cific 146 tests (46.5%) had No Specific area for Entry 
(NSE) into DHIS2.   
Conclusion: A sub-optimal national laboratory test 
menu fulfillment rate for the period July 2022 to June 
2023 was noted. 
 
 

Background 

The Ministry of Health (MoH) strategic plan 
2020/21 - 2024/25 (1) and Health Sector Stra-
tegic and Investment Plan (HSSIP) 2015/16-
2019/20 (1) identify laboratory services as a 
key driver for effective delivery of the Uganda 
National Minimum Health Care Package 
(UNMHCP) (2); and as a critical component for 
effective disease control and prevention . 
Uganda health laboratory services are de-
signed to support UNMHCP at various levels of 
healthcare, with the complexity of tests per-
formed rising in accordance with the level of 
healthcare.  Strategic objective III of the Na-
tional Health Laboratory Services Strategic 
Plan III  (2021-2025) (2) sets out ensure provi-
sion of  quality and equitable laboratory ser-
vices at all levels to support clinical care, public 
health services, and research.  
An efficient laboratory system strategically 
identifies laboratory diagnostic tests and proce-
dures that could be conducted at various health 
care levels and those that need to be out-
sourced.  This results in cost savings without 
negatively impacting patient care. Using data 
analytics, monthly or annual test volume can 
be evaluated to inform such decisions with 
careful consideration being given to the down-
stream impact on patient care as well as over-
all healthcare expenditures to identify opportu-
nities for cost savings without compromising 
clinical efficacy. Ministry of Health through Na-
tional Health Laboratory and Diagnostic ser-
vices (NHLDS) formerly referred to as Central 
Public Health Laboratory (CPHL) developed 
the first set of national laboratory test menus, 
test techniques, supplies, and laboratory equip-
ment for each type of test and each level in the 
health system in 2011. This was in line with the 
2008 Maputo Declaration on Strengthening of 
Laboratory Systems (3). These were later re-
vised in 2013 and in 2017 to reflect the chang-
es in technologies and treatment guidelines. 
The Uganda National standard test menu, 
techniques, and supplies list for laboratories (4) 
specifies the range of laboratory services pro-
vided at the various levels ranging from basic 
services at health center III (HCIII) laboratory, 
through health center IV  (HCIV) laboratory in-
creasing in complexity in General Hospital 
(GH) laboratory, Regional Referral Hospital 
(RRH) laboratory, and to highly specialized 
testing at national referral laboratory.  
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A total of 146 testes should be provided at RRH 
level and below in Uganda. The MOH with support 
of her partners has equipped these laboratories 
with required commodities, functioning equipment, 
trained personnel, information systems, and infra-
structure coupled with regular technical support su-
pervision using a regionalized approach. 
 
Despite efforts to standardize the Uganda National 
laboratory test menu, techniques and supplies 
there has not been an evaluation of the fulfillment 
rate of the standard. The evaluation findings are 
critical in providing an insight on access and utiliza-
tion of laboratory services in the country and hence 
inform programming for equitable access to labora-
tory services. We evaluated the fulfillment rate for 
the Uganda National standard test menu, and tech-
niques in the period July 2022 to June 2023 to inform 

programming. 
 

 
Method 
 
We conducted a descriptive study using surveil-
lance data on laboratory test types conducted by 
health center facilities at health center level III, IV, 
general hospital, and regional referral hospital that 
report to MOH through the District Health Infor-
mation System-2 (DHIS-2) in Uganda. 

We abstracted data on laboratory test types from 
DHIS-2 for the period July 2022 to June 2023; dis-
aggregated into test category and health facility 
level. We obtained information on required test 
types to be conducted by each health facility level 
from the Uganda National standard test menu, 
techniques and supplies list (4).  

We assessed ability to enter specific tests in DHIS-
2 by screening and comparing the test nomencla-
ture of the expected 146 testes at RRH level and 
below in laboratory diagnostics reference materials 
with what is indicated in DHIS2. 
We defined test menu fulfillment rate as the per-
centage of laboratory tests or procedures on a la-
boratory's menu that are performed. The fulfillment 
rate was calculated by dividing the number of test 
types reported in DHIS2 over the number of ex-
pected test types as stated in the national laborato-
ry test menu. Table 1 below details the health facili-
ties (16 regional referral hospitals, 179 general 
hospitals, 235 health center IVs and 1,848 health 
center IIIs) considered for the study and the total 
expected test counts for the different facility levels. 
 
 

Table 1: Study facilities by level and expected 
tests 
 

 
The test type was considered based on the follow-
ing assumptions; health facility conducted all the 
tests on the national menu at least once in the re-
view period (none reporting and a total of 0 tests 
done in the review period indicated test type not 
done), a reported value of 1 and above indicated 
specific test type as being conducted, test types not 
expected at the health facility level excluded from 
the study, combined tests were split up and each 
counted separately. We also reviewed laboratory 
parameters reported in DHIS-2 comparing them 
with the national test menu to identify areas of im-
provement in the laboratory report section. 
 
This study was reviewed by the US CDC and was 
conducted consistent with applicable federal law 
and the US CDC policy. We obtained administrative 
clearance from the Ministry of health. Since the 
study didn’t involve human subjects and used pub-
licly available data, we did not seek approval of in-
stitutional review boards. All generated records 
were kept confidential, and password protected.  
 
Results 

Laboratory test menu fulfillment rate, Uganda, 
July 2022-June 2023 
The overall national laboratory test menu Fulfillment 
rate was 31.9% (28190/88,234). Regional Referral 
Hospitals had the highest test menu Fulfillment rate 
of 35.7 % (834/2336) followed by GHs with a rate of 
35.3% (5374/15215), HCIIIs at 30.2% 
(17298/57288), and HCIVs at 29.6% (3966/13395).  
A total of 68/146 (46.5%) test types had no Specific 
provision for Entry (NSE) into DHIS-2.  

Health facilit
y level 

N 
(2,2
78) 

Tests o
n Menu 

Total expected 
test counts (88
,234) 

Region-
al referral h
ospital 

16 146 2,336 

Gen-
eral hospital 

179 85 15,215 

Health centr
e IV 

235 57 13,395 

Health cent
er III 

1,8
48 

31 57,288 

Continued from page  7 
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Immune hematology (67%), Serology (60%) and Thyroid function (47%), tests were the most performed 
tests nationally (Figure 1).  

Figure 1: Overall National test fulfillment rates for the specific test categories, July 2022-June 2023 
 

Discussion 

The evaluation of laboratory test menu fulfilment rates is crucial for lower health center level
(downstream) impact on patient care as well as overall healthcare expenditures. It provides an oppor-
tunity to identify opportunities for system improvement and cost saving without compromising clinical 
efficacy. As such, it is imperative that as a country we continue to assess and update test menu to allow 
for inclusion of the latest diagnostic technologies and methodologies that align with current medical 
standards, enhance operational efficiencies by identifying redundant tests or outdated methodologies 
and allow laboratories to optimize workflow and resource utilization, and to identify tests with very low 
volume that can result in reagent and supply wastage. This study has demonstrated a low laboratory 
test menu fulfillment rate across facilities, declining from higher health facility levels (RRHs) to lower fa-
cilities generally.  
 
Many HCIVs and HCIIIs primarily rely on DHIS-2 for reporting their data to the national level. This inevi-
tably means that a lot of laboratory testing data is not being well captured for use in informed decision 
marking. The most performed tests, i.e., Immune hematology (CD4, CD8), Serology (HIV, Syphilis, 
Pregnancy test, Hepatitis B test, Cryptococcal Antigen) are also supported by donors’ hence likely  
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affected by low availability of resources (reagents, 
equipment and infrastructure)(5). The large number of 
tests (68) with NSE into DHIS2 had a negative effect 
on test menu fulfilment rates. In essence, the rates 
could improve with the updating of the system to cap-
ture all tests being conducted. 
 
Study limitations 
This study presented findings as reported in DHIS-2 
only. There could be variations in test menu fulfillment 
rates in laboratory data from other systems. 
 
Conclusion 
A sub-optimal national laboratory test menu fulfillment 
rate for the period July 2022 to June 2023 was noted 
according to data extracted from DHIS-2. In addition, a 
large number of laboratory tests (46.5%) have no spe-
cific area for entry into DHIS2. There is need for addi-
tional studies with a longer review period to consoli-
date these findings. 
 
Recommendations 
We recommended the updating of the DHIS2 to be 
consistent in test categorization and nomenclature of 
laboratory tests with the laboratory national test menu 
to streamline tests names for example TB genexpert/
TB DNA PCR. Secondly, for facilities that are not using 
ALIS or use DHIS-2 and the primary database, it is 
paramount that we ensure all the test menu is fully 
captured in DHIS-2. This will ensure that no laboratory 
data is missed out. Furthermore, because of the differ-
ence in testing techniques and requirements, it is im-
portant to Indicate test platforms and techniques used 
to inform supply chain and planning activities. There is 
need for streamlining and standardisation laboratory 
testing data reporting in line with who reports what, 
where, in DHIS2 or ALIS. This will guide on where to 
look for what and will aid data utilisation for research 
and decision making. 
  
Conflict of interest  
The authors declare that they have no conflict of inter-
est. 
 
Authors Contribution 
SM, SG conceived and designed the analysis. SM, BM 
abstracted and analyzed data. SM, SG, BM, and LW 
wrote the bulletin. SM, LB, LW, and ARA reviewed the 
bulletin to ensure scientific integrity.  
 
Acknowledgements  
We acknowledge the Uganda Public Health Fellowship 
Program, Central Public Health Laboratories Ministry of 
Health (CPHL) Uganda, Makerere University School of 
Public Health. Mildmay Uganda and Baylor Uganda for 
the technical support and oversight of this project.  

We also acknowledge the US Centers for 
Disease Control and Prevention Uganda for 
implementation support.  
 
Copyright and licensing  
All materials in the Uganda Public Health 
Bulletin are in the public domain and may be 
used and reprinted without permission; cita-
tion as to source; however, is appreciated. 
Any article can be reprinted or published. If 
cited as a reprint, it should be referenced in 
the original form. 
 
 
References  
1. Health Sector Development Plan 2015/16 - 
2019/20.  
2. Uganda National Health Laboratory Ser-
vices Policy - Thomas-Pizaro-Gaspard 
signed23Mar2018.pdf [Internet]. [cited 2023 
Oct 5]. Available from: https://
www.cphl.go.ug/sites/default/files/2019-06/
UG%20NHLS%20Policy%20%20LTC%
20Final%20draft%20-%20Thomas-Pizaro-
Gaspard%20signed23Mar2018.pdf 
3. The Maputo Declaration on Strengthening 
of Laboratory Systems [Internet]. [cited 2023 
Oct 5]. Available from: https://www.who.int/
publications/m/item/the-maputo-declaration-
on-strengthening-of-laboratory-systems 
4. National Standard Test Menu, Techniques 
and Supplies List for Laboratories.pdf 
[Internet]. [cited 2023 Oct 5]. Available from: 
https://www.cphl.go.ug/sites/default/
files/2019-06/NSTMT%20TEST%
20MENU.pdf 
5. PEPFAR 2023 Country and Regional Op-
erational Plan (COP/ROP) Guidance for all 
PEPFAR-Supported Countries [Internet]. 
2022. Available from: https://www.state.gov/
wp-content/uploads/2023/02/PEPFAR-2023-
Country-and-Regional-Operational-Plan.pdf 
 
 
 
 

Continued from page 9 



| 11 

 

 

Continued from page 10 

Continues to page 12 

Trends of HIV viral load suppression among 
patients switched from Non-nucleoside Re-
verse Transcriptase Inhibitors to Dolutegravir-
based therapy, Kampala, Uganda, 2019−2022  
Authors: Anthony Kiyimba1,2*, Samuel Gidudu1, 
Patrick Semanda2, Flaviano Mugalula2, Isaac 
Ssewanyana2, Priscilla Atim1,3, Lilian Bulage1 and 
Alex Riolexus Ario1 

Institutional affiliations: 1Uganda National Insti-
tute of Public Health, Ministry of Health, Kampala, 
Uganda, 2National Health Laboratory and Diag-
nostics Services, Ministry of Health, Kampala, 
Uganda, 3Infectious Diseases Institute, Kampala, 
Uganda 
Correspondence*: Tel: +256 784 049340, Email: 
anthkiyimba@uniph.go.ug,  

Summary 

Background: The impact of dolutegravir-based 
antiretroviral therapy (ART) on viral load suppres-
sion for People Living With HIV (PLHIV) who 
switched from non–dolutegravir-based therapy 
over time is not well documented in Uganda. In 
addition,  there were sub-optimal modalities for 
the rollout of Dolutegravir (DTG) especially con-
cerning the previous viral suppression, viral load 
threshold allowing for transition, and the timing of 
viral load measurement before transitioning. We 
described the trends of HIV viral load outcomes 
after the programmatic switching of PLWH to 
DTG-based regimens in 2019 using HIV viral load 
routine program data between 2019 and 2022.    
Method: We analyzed routine HIV viral load sur-
veillance data for patients switched to and main-
tained on DTG-based ART regimens between 
2019 and 2022. We utilized HIV viral load data 
from five treatment facilities in Kampala, Uganda. 
Viral load outcomes were grouped into three cate-
gories: non-detectable viremia, Low-Level Viremia
(LLV) with measurements between ≥ 50-999 cop-
ies/mL, and high-level viremia with  ≥1000 copies/
mL.   
Results: Most patients switched to DTG-based 
therapy had suppressed viral loads throughout 
the study period. Males had more undetectable 
viremia  841 (52%), low viremia 23 (70%), and 
high viremia  23 (74%). Viral load results varied 
across different age groups. Undetectable viremia 
316 (50%) was common in those aged 41-60 
years, while low viremia 13 (39%) and high vire-
mia 17 (55%) were common in those under 20 
years. Conclusion: Programmatic switching of 
PLWH to DTG-based ART maintained high viral 
suppression rates, suggesting that it has been 
beneficial to individuals and the population.  

Background 

In 2018, the World Health Organisation (WHO) rec-
ommended a transition to DTG-based antiretroviral 
treatment (ART) as the preferred first-line treatment 
for children and adults living with HIV(1,2). Since 
then, 116/127 (91%) Member states including 
Uganda, have implemented this recommendation. 
The introduction of DTG as a first-line regimen 
brought not only clinical benefits but also public 
health benefits through viral suppression, potential-
ly reducing transmission and therefore lowering the 
number of newly acquired HIV infections (3). 

In Uganda’s current 2022 Consolidated Guidelines 
for the Prevention and Treatment of HIV/AIDS, 
there are three possible treatment outcomes includ-
ing; Undetectable viremia(TND), Low-Level Viremia
(LLV) between ≥ 50-999 copies/ml, and high-level 
viremia or treatment failures with  ≥1000copies/ml
(4). A non-detectable viral load indicates good ad-
herence to ART and minimizes the chances of 
transmitting HIV and the development of drug re-
sistance(5). While DTG-containing ART achieves 
excellent virological outcomes when used in triple 
and dual drug regimens(6,7) virological failure and 
the emergence of DTG-related drug resistance mu-
tations (DRMs) have been observed in individuals 
receiving DTG monotherapy (7). Cases of muta-
tions associated with DTG resistance have also 
been described in randomized trials, even in triple 
therapy in people with and without prior exposure to 
first-generation Integrase Strand Transfer Inhibitors 
(INSTIs) (8,9). Furthermore, the uncertainty due to 
sub-optimal modalities during the rollout of DTG 
leaves questions about the effect of the previous 
viral suppression, drug resistance profile, viral load 
threshold allowing transition, and the timing of viral 
load measurement before transition that weren’t 
considered at the time of regimen switch. In addi-
tion, HIV viral suppression is essential for optimal 
outcomes and prevention efforts. We described the 
trends of HIV viral load outcomes over time follow-
ing a switch to  DTG-based ART in 2019 to under-
stand its effect on  HIV treatment outcomes. 
 
Methods 
 
We conducted a descriptive study using routinely 
generated HIV-1 viral load surveillance data for all 
age groups and genders switched and maintained 
on DTG-based ART regimens from the National 
Health Laboratory and Diagnostics Services, 2019-
2022.  
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We abstracted data on viral load testing outcomes following the programmatic switch to DTG from 2019 
to 2022, stratified by health facility, sex, age group, regimen, adherence levels, and year of viral load 
monitoring. These were summarized as frequency and proportions. 

We received a non-research determination from the US CDC clearance as this project used secondary 
data with no interaction with the patients and minimal risk. We obtained permission from the Department 
of National Health Laboratory Diagnostics and Services, Ministry of Health, to use the data. Patient iden-
tifiers were excluded during data abstraction. 

Results 

People Living With HIV switched and maintained on Dolutegravir-based antiretroviral therapy 
from selected health facilities, Kampala, Uganda, 2019─2022  
We identified 1,682 PLHIV who were transitioned to DTG-based therapy in 2019 throughout 2022. Over 
95% of patients who switched to and maintained DTG-based therapy sustained undetectable viremia 
during the study period. The majority of them were male 900 (53.5%), persons aged 41-60 years 833 
(49.5%), persons with good adherence 1,634 (97.1%), persons on TDF-3TC 1,505 (89.5%), and per-
sons from MJAP clinic 1,181 (70.2%) (Table 1).  
 
Table 1: People Living With HIV switched and maintained on therapy from selected health facili-
ties, Kampala, Uganda, 2019─2022  
 
 

Table 1: People Living With HIV switched and maintained on therapy from selected 
health facilities, Kampala, Uganda, 2019─2022 

Characteristics Frequency N=1,682) Percentage (%) 

Gender     

   Male  900  53.5 

   Female  782  46.5 

Age groups in years      

   0-20  394  23.4 

   21-40  342  20.4 

   41-60  833  49.5 

   > 60  113  6.7 

Adherence levels      

   Good (>95%)  1,634  97.1 

   Fair (85-94%)  37  2.2 

   Poor (<85%)  11  0.7 

Backbone Regimen      

   TDF-3TC  1,505  89.5 

   ABC-3TC  175  10.4 

   Others  2  0.1 

Health facility      

   Health facility A  1,181  70.2 

   Health facility B  497  29.6 

   Health facility X  2  0.1 

   Health facility Z  2  0.1 

Continued from page  11 
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HIV Viral load outcomes for People Living with HIV switched and maintained on Dolutegravir-
based antiretroviral therapy from selected healthy facilities, Kampala, Uganda, 2019−2022 
Males had more non detectable viremia  841 (52%), low viremia 23 (70%), and high viremia  23 
(74%). Persons aged 41-60 years had more non-detectable viremia 316 (50%) while those <20 years 
had more low viremia 13 (39%) and high viremia 17 (55%). Persons with good adherence had more 
non-detected viremia 1585 (98%), low viremia 32 (97%), and high viremia 28 (90%). Persons on TDF-
3TC had more non-detected viremia 1498 (93%), low viremia 30 (91%), and high viremia 30 (97%). 
Persons from MJAP had more not detected outcomes 1,154 (71%) and low viremia 18 (55%) while 
those from Baylor Mulago had more high viremia 28 (90%) (Table 2). 
 
 
Table 2: HIV Viral load outcomes for People Living with HIV switched and maintained on Do-
lutegravir-based antiretroviral therapy from selected healthy facilities, Kampala, Uganda, 
2019−2022 
 

 Table 2: HIV Viral load outcomes for People Living with HIV switched and maintained on 
Dolutegravir-based antiretroviral therapy from selected healthy facilities, Kampala, Ugan-
da, 2019−2022 
  

Variable  Not detected: N=1,618 
(%) 

Low viremia N=33 
(%) 

High viremia N=31 
(%) 

Sex          

   Male  841 (52)  23 (70)  23 (74) 

   Female  777 (48)  10 (30)  8 (26) 

Age group in years       

  <20  364 (22)  13 (39)  17 (55) 

  21-40  329 (20)  10 (30)  7 (23) 

  41-60  816 (50)  11 (33)  5 (16) 

  >61  109 (7)  2 (6)  2 (6) 

Adherence levels       

  Good (>95%)  1,585 (98)  32 (97)  28 (90) 

  Fair (85-94%)  28 (2)  1 (3)  3 (10) 

  Poor (<85%)  5 (0)  0 (0)  0 (0) 

Backbone Regimen       

  TDF-3TC  1,498 (93)  30 (91)  30 (97) 

  ABC-3TC  119 (7)  3 (9)  3 (10) 

  Others  1 (0)  0 (0)  0 (0) 
Health facility       

  Health facility A  1,154 (71)  18 (55)  11 (35) 

  Health facility B  462 (29)  15 (45)  20 (65) 

  Health facility X  1 (0)  0 (0)  0 (0) 

  Health facility Z  1 (0)  0 (0)  0 (0) 
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Trends of HIV Viral load outcomes by category 
among People Living with HIV from selected health 
facilities, Kampala, Uganda, 2019−2022 

PLHIV with non-detectable viremia slightly reduced but 
still above the UNAIDS target of 95% while 4% of 
PLHIV  had either low or high-level viremia by the fourth 
year after transitioning compared to 3% in 2019 (Figure 
1). 

1: Trends of HIV Viral load outcomes by category 
among People Living with HIV from selected health 
facilities, Kampala, Uganda, 2019−2022 

Discussion 

We assessed the trends of HIV viral load treatment out-
comes among PLWH over time from selected health 
facilities in Kampala, Uganda. The percentage of VL 
test outcomes showing suppression differed among key 
demographic groups such as males versus females, 
and across the different age categories.  Over 95% of 
patients who switched to and maintained DTG-based 
therapy maintained undetectable viremia. These results 
corroborate with studies in Nigeria and Lesotho, which 
showed that after switching to a DTG combination ther-
apy composed of Tenofovir/ Lamivudine/Dolutegravir 
(TLD), a VL of < 200 copies/mL was attained within 3 
months compared to a similar group of patients main-
tained on Tenofovir/ Lamivudine/Efervirez (TLE) for an-
other 6 months before switching and the proportion of 
participants with a VL <100 copies/mL increased from 
96% to 98% respectively(10,11). This supports the pro-
grammatic switching of PLHIV to DTG-based therapy to 
maximize viral suppression and reduce individual and 
community viral loads. The more widespread use of 
DTG-based ART with well-known greater tolerability, 
enhanced potency, single-tablet regimens thus conven-
ient to swallow, higher resistance genetic barrier, and 
good adherence by PLWH resulted in excellent viral 
suppression levels over time.  

The higher proportions of males with low vire-
mia and high viremia are probably due to ad-
herence challenges and inconsistency in clin-
ic visits and drug refills(12). This is a proven 
success for Uganda in the fight against HIV 
illustrated by the suppression rates collateral 
to the 95% UNAIDS target of PLHIV on treat-
ment achieving a suppressed viral load(12). 
However, a decline in patients with non-
detectable viremia was observed between 
2021 and 2022 with a 1.8% reduction rate. 
This could have been attributed to the COVID
-19 pandemic which affected medical ser-
vices, including the HIV programs through 
restriction of movement that limited patients' 
ability to attend ART clinics for appointments 
and drug refills thus impacting adherence lev-
els (13). This proportion of patients with high 
viremia indicates a strong implication for viro-
logical failure necessitating a call for early de-
tection(14,15). Interventions that improve the 
management of virologic non-suppressors 
are urgently needed as this seemingly small 
percentage of PLHIV with high viremia might 
compromise the attainment of the UNAIDS 
target of having 95% of patients on treatment 
virally suppressed as well as the develop-
ment and spread of resistant strains. 
 
Furthermore, our findings indicate that non-
viral load suppression is also still possible 
even with a DTG-based regimen as shown by 
oscillating patterns in the percentages of the 
PLWH having low viremia and high viremia 
over the four years. However, this category 
needs to be studied further to identify the fac-
tors contributing to non-suppression since it 
may not entirely be due to resistance. The 
switch to DTG-based therapy supports an un-
conditional transition strategy. However, viral 
load monitoring and dolutegravir-resistance 
surveillance more so with the possibility of 
existing nucleoside reverse transcriptase in-
hibitor resistance remains key. This will ena-
ble early detection of resistance at the individ-
ual and population levels and ensure the long
-term sustainability of ART.  
 
Study limitations 
We did not analyze data for a whole country 
and thus can not generalize the outcomes 
since different settings have different chal-
lenges related to HIV care and management.  

Continued from page 13 
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Conclusion 
This study shows that programmatic switching of 
PLHIV to DTG combination therapy maintained  
HIV viral suppression levels above the 95% set 
target. However, 4% of these patients had either 
low or high-level viremia by the fourth year after 
transitioning compared to 3% in 2019, suggesting 
the likelihood of poor adherence, treatment failure, 
or development of drug resistance. 
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Summary 
Background: As per the World Health Organization, 
countries including Uganda are to end cholera by 2030 
through prevention and treatment. This achievement 
can be hindered due to rapid changes in antimicrobial 
response patterns and serotype among other factors. 
We described confirmed cholera cases by person, 
place, time, serotype, antimicrobial resistance, and 
multi-antimicrobial-resistant phenotype patterns, Ugan-
da,  2014–2023. 
Methods: We conducted a descriptive study using the 
2014 – 2023 data on confirmed cholera cases abstract-
ed from the National Microbiology Reference Laborato-
ry (NMRL) register. We described the cases by age 
group, sex, district, serotype, reporting period, antimi-
crobial resistance (resistant and intermediate)(rates), 
and multi-antimicrobial-resistant phenotype patterns. 
We described the confirmed cases and the antimicrobi-
al resistance patterns over time. Mann-Kendall tests for 
trends were used to test the significance of AMR 
trends. 
Results: We identified 489 confirmed cholera cases 
between January 2014 to December 2023 whose V. 
cholerae isolates were referred by 35 districts in Ugan-
da. The majority of the identified confirmed cholera cas-
es were male (239, 49%), aged 21-40 years (170, 
38%), had V. cholerae 01 Ogawa (256, 52%) and were 
from Kampala District (138, 28%). We observed a grad-
ual decline in confirmed cholera cases over time with 
peaks in 2015, 2018 and 2023. Vibro cholerae 01 oga-
wa was observed to dominate throughout the period. 
We observed consistent resistance by V. cholerae to 6 
antimicrobials from 2014 to 2023. 194 (39.7%) isolates 
showed multiple antimicrobial-resistant with 90 (18.6%) 
resistant to more than one class of antimicrobials. 
Conclusion: We observed males, persons aged 21-40 
years, and Kampala District as being most affected with 
cholera in Uganda with peaks in 2015, 2018, and 2023 
and Vibro cholerae 01 Ogawa as the predominate  

serotype. Consistent antimicrobial re-
sistance was exhibited over time between 
2014 and 2023. Intensifying cholera dis-
ease prevention by the Ministry of Health 
targeting males, persons aged 21-40 
years, and Kampala District is critical. 
Routine antimicrobial surveillance to guide 
informed antimicrobial use and prevent the 
spread of AMR, especially during cholera 
outbreaks is important. 

Background 
Vibrio cholerae (V.cholerae), a gram-
negative bacillus and the causative agent 
for cholera disease, an acute diarrheal ill-
ness transmitted mainly through the fecal-
oral route. The serogroups of this bacteria 
include V. cholerae O1 and O139. V. chol-
erae O1 has serotypes Inaba and Ogawa 
(1). Cholera disease if not treated on time, 
leads to severe dehydration, shock (within 
6 to 12 hours), and possibly death (2). 
Uganda has reported cholera outbreaks 
almost every year in the last two decades 
(3) with an average of 11,000 cholera con-
firmed cases annually, and 61 to 182 
deaths each year (4). According to the 
United Nations Children’s Fund (UNICEF) 
children under 5 years are more affected 
by the disease (5). 

During cholera outbreak investigations, 
stool samples are analyzed to confirm and 
monitor outbreak progression, particularly 
in endemic areas where sporadic cases 
and small outbreaks frequently occur (2). 
The collected data is then examined to 
identify the affected populations, outbreak 
locations, and timing. Additionally, the da-
ta is used to track changes in Vibrio chol-
erae serotypes and antimicrobial suscepti-
bility patterns. Common antimicrobial 
agents employed in this context include 
tetracycline, doxycycline, trimethoprim-
sulfamethoxazole (SXT), erythromycin, 
and chloramphenicol safeguarding the ef-
fectiveness of antimicrobial agents in the 
face of emerging resistance (6). We de-
scribed confirmed cholera cases in Ugan-
da by person, place, time, and serotype as 
well as characterize V.cholerae isolates by 
antimicrobial resistance trends and multi-
antimicrobial-resistant phenotypes, Ugan-
da, 2014-2023. 
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Methods 
 
We conducted a descriptive study using the 2014 – 2023 data on confirmed cholera cases abstracted 
from the National Microbiology Reference Laboratory (NMRL) register. We described the cases by age 
group, sex, district, serotype, reporting period, antimicrobial resistance (rates), and multi-antimicrobial-
resistant phenotype patterns. We further described trends of the confirmed cholera cases and the anti-
microbial resistance patterns. The rates of antimicrobial resistance (AMR) were calculated as the pro-
portion of resistant (resistant and intermediate) out of the total number of organisms tested for antimi-
crobial susceptibility per drug, per year. Antimicrobial resistance (AMR) rates for each antibiotic were 
calculated separately and AMR trends demonstrated using line graphs. Mann-Kendall tests for trends 
were used to test the significance of AMR trends. 

This study utilized routinely collected aggregated confirmed cholera surveillance data associated with 
minimal risk to the individual to achieve the study objectives. We sought permission to access and use 
the data from the NMRL. The Centre for Global Health, US Centre for Disease Control and Prevention 
(US CDC) determined that this project was not human subject research and its primary intent was for 
public health practice or disease control, therefore it was classified as non-research. This study project 
was reviewed by the CDC and conducted consistent with applicable federal law and CDC policy.  

Results 
Description of cholera-confirmed cases by sex, age group, and serotype, Uganda, 2014-2023 
We identified 489 confirmed cholera cases during January 2014 to December 2023 whose V. cholerae 
isolates were referred by 35 districts in Uganda.  

The majority of the identified confirmed cholera cases were male (239, 49%), aged 21-40 years (170, 
38%), and had V. cholerae 01 Ogawa (256, 52%) (Table 1). Most of these cases were from Kampala 
(138, 28%) (Figure 1). 

Table 1: Description of cholera-confirmed cases by sex, age group, and serotype, Uganda, 2014

-2023  

 

Table 1: Description of cholera-confirmed cases by sex, age group, and serotype, Uganda, 
2014-2023 
Variable  Frequency (n=489)  Proportion (%) 
Sex       

Male  239  48.9 
Female  207  42.3 
Unknown  43  8.8 

Age group (years)       
≤ 2  18  3.7 
3-5  53  10.8 
6-20  145  29.7 
21-40  170  34.8 
41-60  42  8.6 
≥ 61  15  3.1 
Unknown  46  9.4 

Serotype       
O1 Inaba  151  30.9 
O1 Ogawa  256  52.3 
not serotyped  82  16.8 

Continued from page  17 
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Figure 1: Distribution of confirmed cholera cases by district, Uganda, 2014-2023 

Number of cholera cases, Uganda, 2014-2023 
The number of confirmed cholera cases gradually declined over time, with peaks in 2015, at 137 
(28%), in 2018, at 109 (22%), and in 2023, at 23, 65 (13%) (Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Number of cholera cases, Uganda, 2014-2023 
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Trends of confirmed cholera confirmed cases by serotype, Uganda, 2014-2023 
We observed a gradual decline in confirmed cholera cases over time with peaks in 2015, 2018, and 
2023. Vibro cholerae 01 ogawa was observed to dominate throughout the period (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Vibrio cholerae O1 Ogawa, Inaba, and not serotyped, Uganda, 2014-2023 

Trends of antimicrobial resistance of Vibro cholerae isolates, Uganda, 2014-2023 
We observed consistent resistance by V. cholerae to 6 antimicrobials from 2014 to 2023. Increased re-
sistance was mainly observed to nalidixic acid (100%, p=1.000), ciprofloxacin (1.3%– 85%, p=0.2207) 
and trimethoprim-sulfamethoxazole (SXT) (31.2 – 52.6%, p=0.0864). There was decreased V. cholerae 
resistance for tetracycline, (7.5 – 1.8% p=0.0864) and chloramphenicol, (36.3– 0% p=0.0864) (Figure 
4).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Trends of antimicrobial resistance among V.cholerae isolates, Uganda, 2014-2023 

Continued from page 19 
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Distribution of  V. cholerae by multiple antimicrobial-resistant phenotypes,  Uganda, 2014-2023  
Out of 489 V. cholerae isolates, 194 (39.7%) were multiple antimicrobial-resistant with 90 (18.6%) re-
sistant to more than one class of antimicrobials. The most common resistotype was exhibiting simulta-
neous resistance to erythromycin, nalidixic acid, and SXT, 49 (10%) (Table 2).  

 
 

  
Discussion 
 

Our study reported on the trends of V. cholerae serotypes and antimicrobial susceptibility in Uganda 
from 2014 to 2023. We identified males, persons aged 21-40 years, and Kampala District as being the 
most affected with peaks in 2015, 2018, and 2023 and Vibro cholerae 01 Ogawa as the predominate 
serotype. Consistent antimicrobial resistance was exhibited over time between 2014 and 2023. 

V. cholerae 01 Ogawa was pre-dominant over the years likely because of ongoing public health chal-
lenges associated with inadequate water and or sanitation infrastructure (18). This finding is similar to 
other studies that have also identified the v.cholerae 01 Ogawa as a pre-dominant serotype in Zambia 
which accounted for 70% of the 2009 and 2016 outbreaks (19).  

 
 
Table 2: Multiple antimicrobial-resistant phenotypes of V. cholerae by class, Uganda, 2014-
2023 

   Property: MDR Phenotype  Frequency (n=489)  Percentage (%) 

Resistance to 5 classes of antimicrobials: 
   Chloramphenicol, erythromycin, nalidixic acid, tet-

racycline, SXT 
2  0.4 

Resistance to 4 classes of antimicrobials: 

   Chloramphenicol, erythromycin, tetracycline, SXT  11  2.2 

   Chloramphenicol, erythromycin, nalidixic acid, tet-
racycline 

2  0.4 

   Ciprofloxacin, erythromycin, nalidixic acid, SXT  2  0.4 

   Chloramphenicol, ciprofloxacin/ nalidixic acid, 
erythromycin, SXT 

1  0.2 

Resistance to 3 classes of antimicrobials: 

   Erythromycin, nalidixic acid, SXT   49  10 

   Chloramphenicol, nalidixic acid, SXT  25  5.1 

   Chloramphenicol, erythromycin, SXT  2  0.4 

   Erythromycin, tetracycline, SXT  2  0.4 

   Nalidixic acid, tetracycline, SXT  1  0.2 

   Ciprofloxacin, erythromycin, SXT  1  0.2 

   Erythromycin, nalidixic acid, tetracycline  1  0.2 
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The observed increase in antimicrobial resistance to 
V.cholerae could be associated with widespread and 
inappropriate use of antibiotics (20); the acquisition of 
resistant genes through horizontal gene transfer, a 
process that allows the bacterial to adapt to the pres-
ence of antibiotics (29) rapidly; exchange of plasmids 
that carry resistance genes between different strains 
(17); environmental factors such as contaminated wa-
ters sources that act as reservoirs for resistant bacteria 
(21) and lack of adequate surveillance of antibiotic re-
sistance in the country (22).  

Study limitations 
Our data source was characterized with missing and 
incomplete information due to frequent stockouts of 
antimicrobial disks and antisera. Thus leading to either 
under or over estimation of the study outcomes and 
limiting the generalizability of the findings. 

Conclusion 
Our study reveals a disproportionate burden of cholera 
among males, young adults, and Kampala residents, 
with Vibro cholerae 01 Ogawa as the predominant 
serotype, recurring outbreaks and persistent antimicro-
bial resistance. These results highlight the need for tar-
geted interventions and enhanced surveillance to ad-
dress the ongoing cholera epidemic in Uganda. The 
consistent antimicrobial resistance observed over time 
underscores the importance of antibiotic stewardship 
and alternative treatment strategies.  

The Ministry of Health should prioritize targeted chol-
era prevention measures for high-risk groups, includ-
ing males, persons aged 21-40, and Kampala District 
through improving sanitation and hygiene measures. 
Continuous antimicrobial surveillance is also crucial to 
inform evidence-based treatment decisions and miti-
gate antimicrobial resistance. 
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Summary  

Background: An evaluation of the HIV-testing kit inventory 
management in a high-volume testing laboratory showed 
22% stock card inaccuracy, 33% stockout of HIV test-kits 
with a stock out trend of at least one HIV-testing kit every 
month from July 2022 to March 2023. This consistent 
stockout of HIV-testing kits resulted in delay in issuing la-
boratory test results and complaints from clinicians and pa-
tients. We conducted a continuous quality improvement 
(CQI) project to reduce stock out rates of HIV-testing kits 
from 33% to 0% from March to July 2023 and provided a 
case study for scaling up the improvement to other test kits 
inventory in the laboratory. 
Methods: We analyzed the laboratory’s HIV-testing kit in-
ventory data to serve as our baseline data. We formed a 
CQI team in the laboratory to coordinate the implementa-
tion of activities. We identified gaps in the inventory system 
based on analysis of the baseline data. We identified the 
root cause of the gaps in the system using the “five whys” 
method. We proposed interventions to identified gaps in 
the system and ranked the proposed interventions. Based 
on the proposed interventions, we identified tools to imple-
ment the suggested changes. We came up with measura-
ble quality indicators that were used to monitor effective-
ness towards improving the HIV test-kits inventory system 
and evaluated the project at the end of 5 months. We used 
a Plan Do Check Act (PDCA) cycle to plan and test the im-
plemented interventions in the laboratory. 
Results:  The root cause for stockout was lack of a stand-
ardized reorder system. The implemented changes includ-
ed: Standardizing the reorder system to use minimum 
stock levels, creating a consolidated tracking tool, and as-
signing a focal person.  The quality indicator to measure 
progress towards reducing the stock out rates was the per-
centage of HIV test-kit stock out in the laboratory. The in-
terventions reduced HIV test-kit stock out from 33% to 0% 
during May to July 2023. 
 
Conclusion: A quality improvement approach improved 
inventory management in the short term. The improvement 
was attributed to standardizing the reordering 

system, creating a consolidated inventory 
tracking tool, and assigning a focal person to 
monitor stock. We recommend continuous 
monitoring that enables sustainable inventory 
management. 
Introduction 

Access to accurate and timely HIV testing is 
critical for early diagnosis and treatment as 
the HIV/AIDS epidemic continues to impact 
populations worldwide (1). Globally, 19% of 
people living with HIV are undiagnosed and 
unaware of their status, which is higher than 
the United Nations Program on HIV/AIDS 
(UNAIDS) target of 5% (2). Although testing 
has increased over the years, many people in 
sub-Saharan Africa are still unaware of their 
HIV status (3). The effectiveness of HIV test-
ing relies heavily on adequate supply and ac-
curate inventory management of testing kits in 
health facilities offering this service and  ad-
herence to testing algorithms (4)(5). 
An effective inventory system is essential to 
ensure the availability of HIV testing supplies 
(6). Poor inventory management practices 
lead to out-of-stock testing kits, which is a 
common occurrence in healthcare facilities in 
sub-Saharan Africa (7). In Uganda, from April 
to September 2023, the average monthly 
stock-out in government facilities for SD Bio-
line test kits was 36%, HIV Determine 31% 
and Stat-pak 24%, with the overall average 
stockout of 27% above the of 5% target (8). 
These stock-outs resulted in delayed results 
release, which was a common complaint 
among clinicians. The objective of this CQI 
was to identify the factors leading to laborato-
ry stockouts of HIV test kits from March to Ju-
ly 2023 and to reduce stockout for HIV test kit 
types to 0%.  
 
Methods  

Project implementation setting and design 

From March to July 2023, the quality improve-
ment team conducted a project in a high-
volume HIV testing laboratory in Kampala. 
The team chose this laboratory as one of the 
case study sites because of frequent experi-
enced stockouts of HIV test kits. The goal 
was to eliminate stockouts for HIV test kit 
types entirely . To achieve this, The team ap-
plied  the Plan Do Check Act (PDCA) model, 
formed a continuous quality improvement 
team, conducted baseline data collection, 

Continued from page 23 



| 25 

 

Continued from page 24 

Continues to page 26 

measures, implemented necessary changes, and monitored the changes using a quality improvement 
indicator  (9,10). The continuous quality improvement model aimed to identify the factors that led to la-
boratory stockouts of HIV test kit from March to July 2023 and generate interventions for improvement. 
A final assessment was conducted in July 2023 to assess the improvement.  

Ethical approval 
We received permission from the laboratory management to carry out this project in the laboratory.  Ad-
ditionally, CDC determined that this investigation was a quality improvement project whose primary in-
tent was to improve HIV testing kit availability and therefore it was classified as non-research. 
 
Problems associated with HIV-testing kit stock out in the laboratory, July 2022-March 2023 
The laboratory generally used a manual inventory management system with tools such as stock cards, 
requisition forms, order forms, and delivery notes.  
 
Ordering system challenges 

The common challenge with the inventory ordering system was that there was no defined system for 
laboratory technologists to send orders for HIV-testing kits to the accounting assistant, which posed a 
challenge in tracking orders.  
 
Procurement Challenges 
While the facility had procurement guidelines for laboratory supplies, including HIV testing kits, the la-
boratory did not have a procurement plan for them. Additionally, it took an average of 1-2 months for the 
laboratory to receive supplies of HIV testing kit. As a result, the procurement department had no estab-
lished procurement cycle and lead time.  
 
Documentation Challenges 
The inventory tracking system was largely manual, and, although the average accuracy of the stock 
cards was 78%, there were problems and errors when filling them. In addition, the available data on or-
der numbers and expiration dates of orders received was limited. 
 
Baseline assessment of inventory management systems for HIV-test supplies 
Quantitative Results  

Availability status of Rapid HIV-testing kits 
At the time of the physical count, 67% of HIV testing kits were available. This was a proportion of availa-
ble kits at the time of stock assessment N=9. 
 
Stock out of HIV-testing kits 
From June 2022 to March 2023, the laboratory experienced stockouts of at least one of the HIV-testing 
kits in the last six months (Figure 1). The highest peak of stock out (24% stockout) occurred in October 
2022, indicating a critical period that required attention. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1:Stock out of HIV-testing kits in the laboratory from January-2022 to March 2023  
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Data accuracy of stock cards 

The stock cards documentation practice was good with an aver-
age accuracy of 78% for the HIV-testing kits.  

Interventions: We proposed the following changes to address the 
issues identified. The proposed changes included: standardizing 
the reordering and restocking system, assigning a focal person to 
monitor inventory stock levels, and developing a consolidated tool 
to track the quantity of HIV-testing kits. 
 
Final evaluation of the quality improvement project 
After implementing the QI project in the high-volume HIV testing 
laboratory, the stockout of HIV-testing kits was reduced to 0%.  
 
 

Figure 2: Tested changes implemented in the laboratory 
March to June 2023 
 
Discussion 
  
The WHO guidelines  emphasize the role of HIV testing and coun-
seling services as an entry point to diagnosis and in facilitating ac-
cess to appropriate HIV prevention, treatment and care (13). 
Therefore, scaling up HIV testing plays an important role in HIV 
control in sub-Saharan Africa (14). Proper inventory management 
of HIV testing kits is critical to ensure timely availability of testing 
kits (7). In this regard, we implemented a quality improvement pro-
ject at a high-volume testing laboratory in Kampala between 
March and July 2023. Overall, our Quality Improvement Project 
(QIP) demonstrated an improvement of HIV-testing kit availability 
at a high-volume testing laboratory in Kampala from 67% to 100%.  
 
This was attributed to the implementation of a standardized reor-
dering system with tracking tools and the assignment of a trained 
focal person to monitor the inventory of HIV testing kits. The for-
mation of a quality improvement team, which included the labora-
tory’s quality manager, store staff and laboratory technologists 
who provided bi-weekly reports to management, was also a key  

component in this project as it main-
tained the implementation of the QIP 
and encouraged staff to take a pro-
active measure like placing timely 
orders to avoid stock-outs. As 
trained staff were transferred to oth-
er departments in the laboratory, 
stock-outs increased, demonstrating 
the importance of trained staff to 
monitor stock. Teamwork within the 
QIP team may have resulted in im-
proved reporting of HIV testing kit 
inventory status.  In addition, the use 
of appropriate data collection tools 
contributed to improved availability 
of HIV-testing kit. Training the team 
on the standardized reordering sys-
tem also contributed to improved 
availability of HIV-testing kit. 
 
Study limitations 
We did not directly involve all labora-
tory staff in this quality improvement 
(QI) project. Consequently, the suc-
cess of the project may be impacted 
if key staff members are no longer 
available, such as when they trans-
fer to another department without 
adequately training new personnel, 
or when new staff members join 
without receiving proper orientation. 
 
Conclusion and recommendations 
The CQI project resulted into no 
stockout of HIV-testing kits in the la-
boratory during the entire study peri-
od. Improving the availability of HIV-
testing kits was associated with 
standardizing of the HIV testing kit 
reordering system and the assigning 
trained focal staff to monitor stock. 
We recommend the laboratory to in-
stitutionalize the standardized reor-
dering system to sustain the im-
provement and expand the strate-
gies to include other test kits used in 
the laboratory. 
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Summary 

Background: In March 2024, Kampala Capital City 
Authority (KCCA) and Ministry of Health Uganda 
(MOH) reported a suspected outbreak of conjunctivi-
tis (red eye) in Uganda Prisons, Luzira. On March 
12, 2024, the Ministry of Health (MOH) deployed a 
multi-disciplinary team to support the Uganda Pris-
ons Service (UPS) respond to the conjunctivitis out-
break. The Laboratory Leadership Track supported 
the UPS in coordinating laboratory activities; mentor 
staff, monitoring sample collection, referral, tracking 
and receipt of results. We suggested recommenda-
tions to strengthen laboratory systems for any future 
outbreak responses. 
Methods: We had meetings with prisons’ manage-
ment. We assessed capacity of UPS laboratories in 
Luzira to conduct the outbreak investigation and 
conducted mentorships, coordinated the collection 
tracking of samples, referral and relay of test results 
for timely public intervention and patient manage-
ment. 

Results: The Luzira laboratory testing capacity 
was identified to be at 43%, below the 80% WHO 
target. The prisons laboratory team collected and 
referred a total of 116 eye swab samples from 56 
suspected cases. The turnaround time (TAT) 
from sample collection to pick up and result dis-
patch was within 1 and 7 days respectively for 
samples referred. Sample results from Uganda 
Virus Research Institute (UVRI) identified entero-
virus C as the causative agent for the conjunctivi-
tis outbreak in UPS Luzira. 
Conclusion: The UPS laboratory and response 
team ably responded to the conjunctivitis out-
break. Stakeholders were identified and engaged 
in coordinating laboratory activities from sample 
collection to receipt of results. However, a need 
to build laboratory testing capacity for any future 
outbreak response is recommended. 
 
Background 

Conjunctivitis is an infection characterized by a 
red eye with any or all of the following symptoms; 
swelling, itching, tearing, irritation and sticky dis-
charge of the eyes whose lids may be stuck to-
gether by a mucopurulent exudate on awakening 
(1). The cause of conjunctivitis infection can ei-
ther be bacteria, viruses, fungal or an allergic re-
action.  

Conjunctivitis in a closed setting like prisons is 
declared when there is a rapid increase in cases 
especially when they are clustered by time and 
location and if there is evidence of transmission 
from person to person (5). The Uganda Prison 
Services on the 7th of March 2024 notified the 
Kampala Capital City Authority (KCCA) of a pos-
sible outbreak of conjunctivitis (red eye infection) 
in Kampala Remand prisons with 314 suspects 
registered. On the 12th of March, 2024, the MOH 
deployed a multi-disciplinary team of national 
rapid responders (laboratory leaders and field ep-
idemiologists) to support UPS response to the 
conjunctivitis outbreak.  The source of the infec-
tion for Luzira prisons was reported to be Makin-
dye police station, with the initial index case origi-
nating from Nabutiti zone, Kansanga, Makindye 
division. In addition to prisons, schools in Naka-
wa and Rubaga divisions of Kampala district also 
registered suspected cases of conjunctivitis.  

We identified key stakeholders and partners to 
offer technical and logistical support to the con-
junctivitis outbreak response.  

m 
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We also sought to assess and build the capacity of the 
Uganda Prisons laboratories in Luzira in coordinating 
the conjunctivitis outbreak response by mentoring la-
boratory staff monitoring on sample collection, referral, 
transportation, receipt at referral testing laboratory and 
time of return of results to the referring laboratory. We 
suggested recommendations for future laboratory inter-
ventions during an outbreak response based on their 
findings.    
 
Methods 
 
The Outbreak occurred at the four prison units under 
the Kampala Extra Region (KER), namely: Murchison 
Bay, Kampala Remand, Luzira Upper and Luzira Wom-
en prisons. The KER is one of 16 Regional Prisons in 
the Uganda Prisons Service located approximately 6 
km east of Kampala Capital City Centre with a popula-
tion of 8,098 inmates and 13,897 staff, family, and 
neighboring community. KER has 5 health facilities with 
laboratories; Murchison Bay Hospital, Luzira staff clinic 
HC IV, Kampala Remand Prison HC III, Luzira Upper 
Maximum Prison HCIII and Luzira Women Prison HC 
III. 
 
We identified partners and stakeholders in this re-
sponse that would support the laboratory outbreak re-
sponse investigation. We defined their roles and re-
sponsibilities according to the needs found at the prison 
laboratory. 
 
We assessed the capacity of Luzira prison laboratories 
to coordinate laboratory response activities using the 
WHO laboratory assessment tool, 2012.  
 
Luzira staff clinic HCIV was the sample collection hub 
and national sample transport system was used to refer 
samples to the testing laboratories. Together with part-
ners, we mobilized sample collection materials. Two or 
three samples were collected from each suspected 
case depending on sample adequacy and tests to be 
performed. Samples were collected and transported to 
the National Microbiology Reference Laboratory 
(NMRL) at the National Health Laboratory and Diag-
nostic Services (NHLDS) for testing.  
 
This investigation was in response to the conjunctivitis 
outbreak in Uganda Prisons. The office of the Center 
for Global Health, US Center for Disease Control and 
Prevention determined that this activity was not a hu-
man subject research and its primary intent was for dis-
ease control. Permission was obtained from the Ugan-
da Prisons authorities to access the facilities and in-
mates. Verbal consent was sought from all participants  

participants and their identities kept private by 
use of codes and no personal identifiers. Par-
ticipation was voluntary and without coercion 
and no penalties imposed for refusal.  
 
Results 
 
Partners and stakeholders identified to par-
ticipate in the laboratory response 
We identified two reference laboratories 
(Uganda National Health Laboratory and Diag-
nostic Services and Uganda Virus Research 
Institute) which were charged with transporta-
tion and testing of samples collected from the 
outbreak response area. Other partners in-
clude the Luzira prisons clinical and surveil-
lance team and National Medical Stores. 
Stakeholders identified included Baylor Col-
lege of Medicine – Uganda and Infectious Dis-
ease Institute that supported the outbreak re-
sponse with development of conjunctivitis out-
break response guidelines, logistical and tech-
nical support. Laboratory capacity assess-
ment and capacity building 
The Uganda prison Luzira laboratory’s capaci-
ty to respond to the red eye outbreak was at 
an average of 43% which is below the recom-
mended 80 (Figure 1). 

 

Figure 1: Average assessment score for the 
different laboratories in Uganda prisons 
Luzira, March 2024 

All key functions assessed were below the re-
quired 80% target.. Scores below 50% re-
quired immediate interventions; sample man-
agement, response management, data man-
agement, lab surveillance, supply availability, 
bio-risk management and testing capacity 
(Figure 2). 
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Figure 2: Scores for key indicators, Uganda prisons Luzira Laboratories, during a conjunctivitis 
outbreak response, March 2024 

Based on the assessment results, we facilitated the development of sample and logistics trackers, and 
carried out staff mentorship on sample collection, packaging and transportation, laboratory data and 
logistics management. Twelve laboratory personnel and 1 ophthalmic officer were mentored. 
 
Sample collection, transportation, and testing 

As of 26th, March 2024, 116 samples were collected from 59 suspected cases. All samples collected 
were transported within 24 hours after collection to the NHLDS and UVRI reference laboratories.  

Enterovirus C nucleic acid was confirmed present in four patients with red eyes in Murchison Bay (3) 
and Kampala Remand prisons (1).  
 
Discussion 

This investigation of conjunctivitis in a Uganda prisons highlighted and provided critical insights into la-
boratory capacity for infectious disease outbreak preparedness and response in a closed setting. The 
investigation found the UPS Luzira laboratory capacity at 43% which is below the 80% WHO recom-
mendation indicating a low capacity to adequately respond to the conjunctivitis outbreak.   
 
Laboratory infrastructure, supply shortages and the lack of bio-safety/biosecurity measures were some 
of the major challenges identified during the outbreak response. Given that the institution has adequate 
laboratory staffing, it’s essential that the facilities are supplied and equipped so as to be able to provide 
baseline investigations such as gram staining for screening purposes. There is also need to put in place 
biosafety/biosecurity measures for infection, prevention and control purposes. 
 
It is important to maintain a proper laboratory data management system for effective infectious disease 
surveillance. This not only helps in the monitoring of disease trends and patterns but also helps in early 
case detection and follow-up. Though the prisons health system was able to detect the conjunctivitis 
outbreak early, there was poor record keeping and documentation of suspected cases. 

Continued from page 29 
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There was generally a lack of a preparedness and re-
sponse plan aimed at addressing any eventual infec-
tious disease outbreak. A functional system designed 
to forecast and respond to a public health emergency 
ensures resource availability, active surveillance, data 
management, adequate supplies, equipment function-
ality, testing capacity and a well oriented laboratory 
work force for any eventual outbreaks in peace time. 

The laboratory capacity at Luzira prisons to conduct 
screening tests like Gram staining technique was lim-
ited and lacked a basic microbiology section to perform 
culture tests.  

 
Study limitations 

The findings of this conjunctivitis outbreak response 
cannot be generalized to the other up country prisons 
units and national situation given its limited coverage 
area, environmental and short intervention period.   

Conclusions 
The laboratory response team assessed the capacity 
of the Luzira prisons laboratory to respond to the con-
junctivitis outbreak and with the support of reference 
laboratory’s identified Enterococcus type C virus as the 
causative agent which helped inform public health in-
terventions. 

Recommendations  
We recommend that the Prisons Health authority de-
velop of a laboratory outbreak response plan and carry 
out regular training of laboratory staff in outbreak re-
sponse preparation and response, biosafety and bio-
risk management. 
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Summary 
Background: Uganda’s perinatal death (PD) rate was 
17.8/1,000 births in 2022/2023, higher than Every 
Newborn Action Plan and SDG 3 target of ≤12 per 
1,000 births by 2030. To reduce the burden, Uganda is 
implementing the maternal and perinatal death surveil-
lance and response (MPDSR) in health facilities. We 
described the trends, and distribution of perinatal 
deaths in Kampala Metropolitan Area (KMA) and 
avoidable delays contributing to perinatal deaths in 
Kampala city, 2020-2023. 
Method: We abstracted quarterly PD and total births 
data for KMA, i.e., Kampala, Wakiso, Mukono, and 
Mpigi districts from the District Health Information Soft-
ware (DHIS2) for the period 2020–2023. Data on de-
lays were available from the PD reviews that are car-
ried out by health facilities using the MPDSR tool and 
uploaded into the DHIS2. PDs were calculated as a 
sum of macerated stillbirths (MSB), fresh stillbirths 
(FSB), and early neonatal deaths (END).  PD rate was 
calculated as number of PDs per 1,000 births and 
stratified by district. Descriptive statistics and trend 
analysis were used to summarize changes in PD over-
all and at district level. We assessed the significance of 
PD rate trends using the Mann-Kendall test. We ana-
lyzed the Kampala PD reviews results to identify de-
lays contributing to PD.  
Results: Overall, KMA recorded 17,184 PDs during 
2020–2023: 13,008 (75.7%) from Kampala, 2,498 
(14.5%) for Wakiso, 1,154 (6.7%) for Mukono, and 524 
(3.1%) for Mpigi. The average annual PD rate in KMA 
was 17/1,000 births, declining from 18.2/1,000 births 
(2020) to 15.8/1,000 births (2023) (p=0.0078). The av-
erage PD rate was highest in Kampala: (29.2/1,000 
births) and lower in Mpigi (12.7/1,000 births), Mukono 
(12.2/1,000 births), and Wakiso (12.1/1,000 births) dis-
tricts. The most common contributing factors for PDs in 
Kampala were delays in seeking healthcare (28%, 
n=10,192) and delays in reaching the health facility 
(23%, n=10,192). 
Conclusion: The reduction in PD rate shows positive 
progress towards prevention of perinatal deaths in 
KMA particularly in Mpigi, Mukono, and Wakiso where  

the target has almost been achieved. higher 
compared to the target of 12/1,000 births.  
 
Continuous education of mothers on timely 
seeking of care will be needed to save the 
lives of babies. 
 
Background 

A perinatal death is a fetal demise at 28 weeks 
of gestation onwards to a 7 days’ brief survival 
of a live birth(1). Perinatal deaths comprise of 
stillbirths (fresh still births (FSB), macerated 
still births (MSB) and early neonatal deaths 
(END) that survive for only a week. In the fi-
nancial year 2022/2023, Uganda registered a 
perinatal death rate of 17.8/1,000 births report-
ed by health facilities(3).  

To avert perinatal deaths, Uganda conducts 
surveillance on perinatal deaths using the ma-
ternal perinatal death surveillance and re-
sponse (MPDSR) guidelines as a quality im-
provement tool for preventing their re-
occurrence (1). Under the MPDSR system, 
perinatal deaths are reviewed using the three 
delays model to identify gaps at deciding to 
seek care (delay 1), reaching/ linking to care 
(delay 2), and the quality of care received be-
fore, during and after child birth (delay 3)(1). 
Uganda is working towards achieving and 
maintaining the ENAP and SDG 3 target of re-
ducing perinatal deaths by decreasing the still 
birth rate to ≤12/1,000 births and neonatal 
death rate to ≤ 12/1,000 live births by 2030 (4).  

The country has continued to implement sev-
eral interventions towards quality perinatal 
health, including increased access to care for 
pregnant women, surveillance, and perinatal 
death reviews (3,5). Despite the increased ac-
cess to care among urban dwellers, the KMA 
continues to experience perinatal deaths. We 
described the trends, and distribution of peri-
natal deaths in KMA and avoidable delays 
contributing to perinatal deaths in Kampala 
city, 2020-2023. 

Methods: We considered the four districts that 
fall under the political jurisdiction of the Minis-
try of Kampala metropolitan affairs. These in-
clude Kampala, Wakiso, Mukono, and 
Mpigi ..We conducted a descriptive study us-
ing perinatal deaths surveillance data for KMA 
and avoidable delays that contributed to peri-
natal deaths in Kampala, 2020-2023. 
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Data was abstracted from the District Health Information Software 2 (DHIS2). Additionally, health facilities 
carry out perinatal death reviews using the MPDSR guidelines and upload the findings on possible delays 
contributing to perinatal deaths into DHIS2. 
 
We abstracted quarterly data on macerated stillbirths (MSB), fresh stillbirths (FSB), and early neonatal 
deaths (END), total births, livebirths from 2020 to 2023, from Wakiso, Mukono, Mpigi and Kampala. Peri-
natal deaths were a sum of MSB, FSB and END. 
 
We further abstracted data on delays to calculate the proportions of the delays contributing to perinatal 
deaths in Kampala city over the study period.  

 
We calculated quarterly and annual perinatal death rate for the districts in KMA. The study used ≤12/1,000 
births as the target against which to measure perinatal death rate. We further calculated the average an-
nual percentage change in perinatal death rate for KMA and the districts. We calculated the proportions of 
each avoidable delays as a percentage of the total number of delays abstracted for Kampala city over the 
study period. 
We described annual trends in perinatal death rates using line graphs and performed Mann Kendal test to 
establish significance of the trends.   

We obtained a non-research determination from the US CDC. The data was aggregated with no individual 
identifiers, stored on a password protected computer and only accessed by the study team.  
 
Results 

Perinatal death rate in Kampala metropolitan area, 2020–2023 
A total of 17,184 perinatal deaths for KMA were reported during 2020-2023. Of these, 6,438 (37.5%) were 
MSB, 5,225 (30.4) FSB and 5,521 (32.1%) END. Most of the perinatal deaths were from Kampala District 
at 13,008 (75.7%), followed by Wakiso with 2,498 (14.5), Mukono, 1,154 (6.7%), and Mpigi 524 (3.1%). 
Overall, the average perinatal death rate for KMA for the study period was 17/1,000 births of which Kam-
pala District reported 29.2/1,000 births, Mukono,12.2/1,000 births, Mpigi, 12.7/1,000 births, and Waki-
so,12.1/1,000.  
 
Temporal trends in perinatal death rate KMA, 2020 – 2023 
Overall, KMA had a 13% reduction in perinatal death rate over the study period, from 18/1,000 in 2020 to 
16/1,000 in 2023 (P=0.028). Similarly, Mpigi reduced by 33% from 16/1,000 births to 11/1,000 births 
(P=0.036), Mukono dropped by 25% from 14/1,000 births to 11/1,000 births (P=0.002), Kampala and 
Wakiso had nonsignificant (P=0.78) reduction in perinatal death rates (Figure 1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Trends of perinatal deaths in Kampala Metropolitan Area districts, 2020-2023 
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Proportion of avoidable delays that lead to perinatal deaths, Kampala, 2020-2023 
The most common avoidable risk influencing perinatal deaths was delay for mothers to seek health care 
services (Figure 2). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Avoidable delays for perinatal deaths, Kampala, 2020-2023 
 
Discussion 
 
We described the temporal and spatial trends of perinatal deaths at KMA. We further described the de-
lays contributing to perinatal deaths in Kampala city. We observed that although there was a significant 
reduction in perinatal death rate in KMA, it was still above the ≤ 12/1,000 births target. Most of the peri-
natal deaths within KMA were from Kampala. Delay to seek health services contributed to most of the 
avoidable linked to perinatal deaths within Kampala City. The decline in the perinatal death rate for KMA 
is similar to the global and national picture (2,3). This could be due to the continued implementation of 
MPDSR in Uganda through which gaps are identified and interventions are implemented to prevent simi-
lar occurrences (3).  

There were variations in the perinatal death rate for each of the individual KMA districts with Kampala 
having a consistently high rate during the study period. This could be because Kampala hosts the na-
tional referral and specialized women’s hospitals hence receives most of the critical patients in addition 
to its numerous social challenges associated with slums and informal settlements (6,7,8).    

This study found out that delay in seeking care was the most frequently reported avoidable factor linked 
to perinatal deaths in Kampala. This can be addressed by continuously educating women to prioritize 
women related health needs such as antenatal care and community engagement using already existing 
structures like the Village Health Team (VHT) system (9,10,11). 

Study limitations 
The study utilized secondary data characterized by missing data. This could lead to either over or under 
estimation of the study outcomes.    

Conclusion  
There was a significant reduction in perinatal death rate for KMA showing positive progress towards pre-
vention of perinatal deaths. The most reported avoidable delay contributing to perinatal deaths in Kam-
pala was a delay in seeking care. 
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Recommendations 
Further studies are recommended to determine where mothers who utilize KMA health facilities reside 
in order for the Ministry of health to assess and address specific challenges associated with the quality 
of maternal and newborn care in those particular regions. Additionally, Kampala Capital City Authority 
may consider involving the community in their own health by engaging community health workers or 
VHTs teams to carry out community sensitization and conduct home visits to pregnant women and new-
borns, as a way of ensuring that they attend and receive timely antenatal and postnatal services.  
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Summary 
 
Background: Annually, an estimated 30 million people 
in Sub-Saharan Africa are affected by conjunctivitis. Little 
is known about the temporal and spatial trends of con-
junctivitis in Uganda. We described the spatial and tem-
poral trends of conjunctivitis, Uganda, 2020–2023. 
Methods: We conducted a descriptive study using con-
junctivitis surveillance data abstracted from the District 
Health Information System 2 (DHIS2), 2020-2023. As per 
DHIS2, conjunctivitis was defined as the aggregate of 
allergic, bacterial, and other forms of conjunctivitis cases. 
Data were abstracted monthly and incidence rates were 
calculated by sex, age, and year. We generated trends 
and tested the significance of trends using Man Kendall 
test. 
Results: Up to 4,550,193 cases of conjunctivitis were 
reported over the 4-year period, with an overall incidence 
of 26/1,000 population. Children aged 0-4years were 
most affected with an average incidence rate of 
74 /1,000 population. Males were more affected than fe-
males with an incidence rate of 27 /1,000 population. An-
nual seasonal spikes were observed throughout the 
study period in March and September. Allergic conjuncti-
vitis was the most frequently reported type constituting 
almost half of the cases (48%). Annual incidence in-
creased from 26 /1,000 population in 2020 to 27/1,000 
population in 2023. However, this increase was not sta-
tistically significant (p=0.67).  
Conclusion: The country experienced annual seasonal 
spikes in the months of March and September each 
year. Children aged 0-4 years and males were the high-
risk groups. We recommend health education on avoid-
ing allergens during the spike seasons to reduce on the 
incidence of allergic conjunctivitis, and surveillance for 
viral subtypes that are more likely to cause outbreaks  

Introduction  

Conjunctivitis is a common condition of the eye that oc-
curs worldwide and affects all ages and social strata, af-
fecting more than two percent of the population. It is 
caused by a variety of bacterial or viral pathogens but 
may also be caused by allergies, irritants or medications. 
Although the bacterial type of conjunctivitis characterized 
by swollen eyelids and pus like discharge are mainly 
there is no age limit.    

seen at a young age, there is no age limit. 
Allergic conjunctivitis is common in children 
by contact with allergens such as pollen, 
dust, or pet dander. It presents with red-
ness, itching, and watering of the eyes (1). 

  In Uganda, an outbreak of bacterial con-
junctivitis was reported in 2017 in Gulu Dis-
trict by the Ministry of Health among prison-
ers(7). On the 7th of March, 2024, the Ugan-
dan Ministry of Health issued a public 
health notice regarding an ongoing out-
break of conjunctivitis, also known as red 
eye, in schools and prisons within Kampala 
District. The outbreak had also been identi-
fied in eight prisons in other districts across 
the country. As of March 13, 2024, a total of 
954 cases had been confirmed across 
Kampala and the affected prisons. Health 
officials actively conducted surveillance  
alongside the Kampala City Council Author-
ity to respond to the outbreak(8).  However, 
there remains limited data on the trends 
and distribution of conjunctivitis in Uganda. 
Prior to 2020, no data was reported on con-
junctivitis and there are limited published 
studies in our setting on this. We estab-
lished the spatial and temporal trends of 
conjunctivitis in Uganda from 2020–2023 
and recommend evidence-based control 
measures that can be used for public health 
action. 

Methods 

We conducted a descriptive study using 
conjunctivitis surveillance data for the entire 
country abstracted from the District Health 
Information System 2 (DHIS2), 2020-2023. 
As per DHIS2, conjunctivitis was defined as 
the aggregate number of allergic, bacterial 
and other forms of conjunctivitis. Beginning 
in 2020, conjunctivitis was reported to the 
Ministry of Health in Uganda as a count of 
the number of cases per month from each 
of the health facilities in the 15 administra-
tive health regions of the country.  

We abstracted data about monthly reported 
conjunctivitis cases classified as allergic, 
bacterial, and other forms. 

Data was summed to obtain the total num-
ber of conjunctivitis cases. We calculated 
the incidence rates by dividing the total 
number of conjunctivitis cases by the total 
populations at risk in the different districts  
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per 1,000 in the districts from January 2020 to 
December 2023. We demonstrated the trends of 
incidence by age group and year using line 
graphs.  

Data was imported into R software for analysis 
so as to determine the significance of the trends 
using Man Kendall test for trends and Sen’s 
slope test for the direction of the trend. 

The Uganda ministry of health through the 
office of the Director General Health Services 
(DGHS) gave approval to access data 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 Con-
trol and Prevention, determined that this 
study was not human subjects research with 
the primary intent of improving use of data to 
guide public health planning and practice.  

Results 

Proportion of conjunctivitis cases by etiolo-
gy, Uganda, 2020-2023 
Allergic conjunctivitis was the most frequently 
reported type constituting almost half of the cas-
es (48%) followed by bacterial type of conjuncti-
vitis (45%) in the 4year study period. Other 
forms of conjunctivitis were the least reported 
over the 4year period (7%).   

 
Trends of conjunctivitis incidence by Sex, 
Uganda, 2020-2023 
Both males and females were at risk for con-
junctivitis with an incidence of 27/1,000 popula-
tion and 25/1,000 population respectively.  The 
incidence of conjunctivitis reduced over the 
years among both males and females from an 
average of 42/1,000 in 2021 to 26/1,000 in 
2023. The overall incidence of conjunctivitis in 
the 4-year period was 26 cases/1,000 popula-
tion. There was a gradual increase in the inci-
dence of conjunctivitis from 26/1,000 population 
in 2022 to 27/1,000 population in 2023 [Figure 
1]. 

Figure 1: Trends of conjunctivitis incidence 
by Sex, Uganda, 2020-2023 

Trends of conjunctivitis incidence by age 
group, Uganda, 2020-2023 
Children aged 0-4 years were most affected 
compared to all the other age groups with an 
average incidence of 74/1,000 population. The 
incidence of conjunctivitis among this age group 
increased from 68/1,000 population in 2021 to 
81/1,000 population in 2023. Similar increase 
was observed among age group of those over 5 
years [Figure 2]. 

Figure 2: Trends of conjunctivitis incidence 
by age group, Uganda, 2020-2023 

Trends of conjunctivitis cases by year, Ugan-
da, 2020-2023 
A total of 4,550,193 cases were reported in the 4
-year period with an overall incidence of 26 cas-
es/1000 population. We observed a significant 
gradual increase in cases reported p=0.002. The 
incidence rates were relatively low with the high-
est peak reported in 2020. Seasonal spikes 
were observed throughout the study period with 
the seasonal peaks in March and September 
each year. There was a distinct seasonal pattern 
each year, with cases peaking in March and or 
September each year (p=0.002 for seasonal 
trend) [Figure 3]. No outbreaks were detected 
throughout the 4-year period.  
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The number of cases dropped in November 2023 (Figure 3).  

Figure 3: Trends of conjunctivitis cases by year, Uganda, 2020-2023 

Spatial distribution of conjunctivitis cases, Uganda, 2020–2023 

There was no difference in the incidence across the country within the 4-year period. Overall, 
Obongi and Adjumani districts had the highest burden of conjunctivitis throughout the four-year 
period with a mean annual incidence of 47/1,000 population and 38/1,000 population respectively 
(Figure 4).    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Spatial distribution of conjunctivitis cases, Uganda, 2020–2023 
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Discussion 

In this study conducted to describe the trends 
and distribution of conjunctivitis in Uganda, chil-
dren aged 0-4years were most affected and 
there was no difference in the incidence among 
females and males. Cases of conjunctivitis 
peaked in the months of March and September 
in the reporting period of the 4 years.  

Children 0-4 years were more affected com-
pared to those above 5years. Our findings are 
consistent with findings from a study on risk fac-
tors for conjunctivitis among children that re-
vealed that conjunctivitis occurs mostly in chil-
dren aged > 3 years, and continues until puberty
(9). This could be explained by the fact that 
these children play outdoors where its dusty, 
have other allergens such as pollen grains, and 
are likely to wipe their eyes using the dirty arms, 
hence introducing foreign substances to the 
conjunctiva. 

There was no significant gender difference ob-
served in the incidence between males and fe-
males. However, males may have had a slightly 
higher incidence compared to their female coun-
ter parts due to the difference in lifestyle and hy-
giene habits as suggested by other studies(10). 
Males are hyperactive or have poor hygiene 
awareness and are engaged in different types of 
occupational labor unlike females.   

Relevant reports point out that conjunctivitis is a 
seasonal infectious disease which occurs mostly 
in summer/dry season(12) . Our study also 
found that the onset season of conjunctivitis in 
Uganda was mainly concentrated in March and 
September, with the highest incidence in March. 
The incidence trend of conjunctivitis was signifi-
cant showing a distinct seasonal pattern each 
year with cases peaking in March and Septem-
ber each year. This means that conjunctivitis 
outbreaks are likely to take place in particular 
seasons throughout the year since there were 
notable peaks in the months of March and Sep-
tember which follow dry spells across the coun-
try. This information is useful to intensify prepar-
edness in institutions such as schools and pris-
on settings where the disease easily breaks out. 
The consistency of the seasonal pattern impli-
cates environmental risk factors, and we hypoth-
esize that seasonal allergies from pollen and 
other allergens may ultimately be responsible, 
although this is subjective.  
 
 

Study limitations 
This analysis had some limitations. The DHIS2 nation-
al-level surveillance data only provides information on 
cases of conjunctivitis reported at the out-patient de-
partments for all available health facilities in the coun-
try. This data may be subject to the constraints of ad-
ministrative data such as some missing information 
especially from private health facilities which equally 
serve a significant proportion of the population. The 
incidence estimates herein are certainly an underesti-
mate of the true incidence of conjunctivitis in Uganda.   

Conclusion 
The country experienced annual seasonal spikes in 
the months of March and September each year with 
children aged 0-4 years being the prime high-risk 
group. There was no difference in the incidence of 
conjunctivitis among males and females. We further 
recommend routine surveillance and monitoring of 
surveillance data to aid in early detection of epidemics 
specially to detect seasonal spikes in the months of 
the year. Lastly, we recommend heightened health 
education during the peak seasons on avoidance of 
allergens especially among children. 
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Summary 

Background: Uganda ranks third in the global ma-
laria burden. The country is experiencing rapid ur-
banization which predisposes the urban population 
to malaria transmission risks. Kampala City is the 
largest urban settlement in Uganda with poor hous-
ing in slums, encroachment on wetlands, and road 
construction with water stagnation which are high-
risk factors for malaria transmission. We described 
the epidemiology of malaria in Kampala City to in-
form planning and malaria service delivery for city 
residents. 
Methods: We conducted a descriptive study using 
secondary data abstracted from the District Health 
Information System-2 (DHIS-2) on patients tested for 
malaria, confirmed cases, hospital admissions, and 
reported deaths. Data was from 1,936 reporting 
health facilities, both public and private in Kampala 
City, between 2020 and 2023. We estimated the ma-
laria incidence per 1,000 population per year by cal-
endar year, gender, age group, and test positivity 
rates per calendar year. We used the Mann-Kendell 
test to test for the significance of the trends of cases, 
admissions, incidence, and test positivity rate.  
Results: Between 2020 and 2023, there were a total 
of 680,955 malaria cases, 25,836 malaria admis-
sions, and 614 malaria-related deaths in Kampala 
City. Malaria cases increased by 29% from 144,697 
to 203,842 (p-value=0.0001) and admissions by 55% 
from 4,319 to 9,592 (p-value 0.0001). Most (57.9%) 
admissions were among persons >5 years. Malaria 
incidence increased from 165 to 233/1,000 (p-value 
0.0001) and was overall highest in females 
(405/1,000), adults ≥20 years (420/1,000), and in the 
Central Division (368/1,000). The mean monthly ma-
laria test positivity rate from 2020 to 2023 was 17% 
(sd 4.4), with no significant trend (p-value=0.9). Most 
deaths were reported in children under 5 years 
(73%, n=448).  

Conclusion: Malaria cases and incidence 
increased in Kampala City between 2020 and 
2023. Targeting children under 5 and hotspot 
mapping to identify and characterize foci of 
malaria transmission in Kampala City will fa-
cilitate targeted interventions. 
 
Targeting children under 5 and hotspot map-
ping to identify and characterize foci of malar-
ia transmission in Kampala City will facilitate 
targeted interventions. 
 
Introduction 

Like the rest of Sub-Saharan Africa, Uganda 
is facing growth in the urban population and 
urbanization. The urbanization rate in Ugan-
da is estimated at 5.2% and over 20% of the 
population is resident in urban centers1. The 
number of urban centers has increased from 
259 in 2014 to 625 in 20212 and the urban 
proportion of the national population has 
grown between 15% in 2000 to 26% in 
20223. 

Along with urbanization are challenges that 
predispose people to malaria. These include 
poor urban planning leading to the prolifera-
tion of slums and informal settlements char-
acterized by poverty, poor living conditions, 
substandard housing, overcrowding, and 
poor access to services; deterioration of the 
urban environment due to wetland encroach-
ment for house construction; stagnant water 
in many places due to the poor state of roads 
creating breeding sites; and the proliferation 
of house construction sites. Several man-
made breeding sites, including swimming 
pools, improperly disposed containers acting 
as breeding sites, tire tracks, and even over-
head water tanks, are also common. All 
these factors provide a suitable environment 
for mosquito breeding thus increasing trans-
mission5. In addition, urban malaria is char-
acterized by low immunity due to low expo-
sure from low transmission, importation of 
malaria from travelers, and private sector-led 
service delivery4–6. Severe forms of malaria 
are also common in urban settings due to the 
low immunity of the city residents. 

Kampala is the capital city of Uganda and the 
largest urban settlement in the country. The 
city is characterized by a low malaria burden 
and reported to have a Plasmodium falcipa-
rum prevalence in 2-10 year old of <1%7.  
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Like other cities, a challenge for malaria is an un-
derstanding of whether malaria in the city arises 
from local transmission or importation from nearby 
rural areas4.  To better plan for malaria control in 
the city, a proper understanding of the epidemiolo-
gy of malaria is thus important.  

We described malaria patients reported in Kampa-
la, trends in malaria test positivity rates and cases, 
and the spatiotemporal distribution of malaria inci-
dence Kampala, 2020-2023. 

Methods 

This was a descriptive study of monthly passively 
collected malaria surveillance data submitted into 
the DHIS2 by health facilities in Kampala using the 
Health Management Information System (HMIS – 
105 and 108), 2020-2023. 

The capital city of Uganda is Kampala, with the 
Kampala Capital City Authority being the adminis-
trative unit. It is located in the southern part of the 
country, on the northern shores of Lake Victoria, 
and has five administrative divisions. Fifteen per-
cent of the city is made of valleys filled with rivers 
and swamps that make good breeding sites for 
malaria vectors.  

We abstracted monthly data from DHIS-2 at the 
division level including malaria cases (outpatient 
and inpatient), malaria tests done, tests positive by 
blood slide and rapid diagnostic test, and malaria 
deaths. Population data to calculate incidence was 
obtained from the Uganda Bureau of Statistics 
(UBOS). These included population estimates for 
Kampala city and divisions. Age-specific propor-
tions provided by UBOS were applied to the popu-
lations to determine age-specific populations. 

The proportion of malaria cases reported from the 
outpatient department was determined by gender 
and age group, and inpatient cases (admissions) 
by age groups (<5 and ≥5 years). Incidence was 
estimated as the cases per 1000 population per 
year, age group, and division. The test positivity 
rate was estimated as the proportion of all fever 
cases tested and positive for malaria. The season-
al Mann-Kendall test was used to test for signifi-
cance of trends. Finally, the spatiotemporal distri-
bution of malaria incidence per division were 
mapped.  

We conducted a descriptive study using aggregat-
ed malaria surveillance data from all health facili-
ties across Kampala Capital City that report 
through the DHIS-2. The Ugandan Ministry of 
Health permitted us to access and utilize the data. 

In addition, the office of the Center for Global 
Health, US Center for Disease Control and Pre-
vention determined that this activity was not hu-
man subject research and with its primary intent 
being for public health practice or disease con-
trol. This activity was reviewed by CDC and 
was conducted consistent with applicable feder-
al 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 

Characteristics of malaria cases, Kampala, 
2020-2023 
Between 2020 and 2023, 680,955 malaria cas-
es, 25,836 admissions, and 613 deaths were 
reported in Kampala. The majority 71.4% 
(486,003) of the cases were reported from Pri-
vate For-Profit health facilities (Figure 1) and 
73% (448) of deaths in children under 5 years 
of age. 

Figure 1: Distribution of malaria cases by 
ownership of reporting healthy facilities, 
Kampala, 2020-2023 

Figure 2: Distribution of malaria cases by 
gender, Kampala, 2020-2023 

Continued from page 41 
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Most malaria cases were reported in females at 52% (356,833) compared to males at 48% (324,122), 
with the median number of cases in females higher than in males across the years (Figure 2). 

Adults >20 years old contributed the most cases with the median number of malaria cases reported 
higher iFigure 3: Distribution of malaria cases by age group across divisions of Kampala, 2020-
2023 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Distribution of malaria cases by age group across divisions of Kampala, 2020-2023 

Proportion of admissions and admission incidence by age group per year, Kampala, 2020-2023 
A total of 25,836 malaria admissions were reported in the study period. The majority 58% (14,930) of 
admissions were in the > 5-year age group. However, the average incidence of admissions in the chil-
dren <5vears was 95/10,000, and has been increasing since 2020 (Table 1). 

Table 1: Proportion of admissions and admission incidence by age group per year, Kampala, 

2020-2023 
 
Trend of incidence of malaria, Kampala, 2020-2023 
There was a general increase in the overall incidence of malaria in Kampala by 34%, from 86/1000 in 
2020 to 115/1000 population in 2023. Additionally, incidence increased in all age groups. The incidence 
was higher in the ≥ 20-year age group in 2020 and 2021. In 2023, the incidence is comparable between 

   u5  >5 

year  n  %  Population 
inci-

dence/10,000  n  %  Population 
inci-

dence/10,000 

2020  1916  43.8  278,980  69  2403  55.6  1,401,620  17 

2021  1512  38.0  283,843  53  2410  61.4  1,426,057  17 

2022  3560  44.2  288,608  123  4443  55.5  1,449,992  31 

2023  3918  40.6  293,239  134  5674  59.2  1,473,261  39 

Overall  10906  41.6     95  14930  57.9     26 
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Figure 4: Incidence of malaria by year and age group, Kampala, 2020-2023 

Spatiotemporal distribution of malaria incidence, Kampala, 2020-2023 
The Central division of Kampala had a consistently higher incidence from 2020 to 2023. Inci-
dence in the central division increased from 314/1000 in 2020 to 444/1000 in 2023 (Figure 5).  

Figure 5: Spatiotemporal distribution of malaria incidence, Kampala, 2020-2023 

Discussion  

This descriptive analysis of malaria in Kampala, shows an increasing trend since 2020, females and 
adults above 20 years contributing the most cases and children under 5 years are the most affected 
by malaria. We also show that central division had the highest malaria incidence, and private for-
profit health care providers are the predominant channels for malaria treatment. 

These findings are also consistent with other studies that indicated increasing cases of malaria in 
most urban settings since 20038. They also confirm the long known fact that urbanisation in Africa 
may be challenged by increases in malaria transmission, contrary to the earlier beliefs that urbani-
sation would result in declines in transmission.9,10 

Continued from page 43 
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The study found that adults ≥ 20 years reported 
the most malaria in Kampala city. This finding 
was consistent across the divisions of Kampala 
city. This could be due to the population struc-
ture of the city, where adults above 20 years 
constitute approximately 44% of population11. It 
is also possible that the day time population 
from the metropolitan area that travel into the 
city, is diagnosed in the city, constituting malar-
ia importation in the city. Considering the low 
transmission levels in Kampala, importation of 
malaria by the travelling adult population is an-
other potential source of malaria infection and 
disease in the adults12.  

Malaria affected children under five years more 
than other age groups. Findings from this study 
are consistent with those from other studies, 
that show that indeed children under five years 
suffer more from  malaria13,14. Children under 
five are more susceptible to malaria because of 
the low and immature immune response to ma-
laria unlike the older children and adults14. Due 
to repeated exposures, older children and 
adults tend to develop better antiparasitic im-
mune responses, thus lowering their suscepti-
bility to malaria15. Malaria infection in the chil-
dren could arise from local transmission within 
the city or from infection during recent overnight 
travel out of Kampala. A study in Kampala 
showed recent overnight travel away from Kam-
pala –in a low transmission setting, was associ-
ated with malaria. It also showed that more cas-
es than controls in children under five years di-
agnosed with malaria in Kampala, had recent 
overnight travel12. 

The high incidence of malaria in the central divi-
sion compared to other divisions of Kampala 
could be attributed to the high day time popula-
tion coming to the central business district for 
trade and consequently seeking care within the 
health centres in the central division. The day 
time population is approximately 4 million peo-
ple, originating from the greater Kampala met-
ropolitan area in addition to the city residents. 
These non-resident population could be diag-
nosed with malaria within the central division, 
creating a pseudo higher burden in the city. 
Knowledge of the geolocations of the people 
testing positive for malaria in the central divi-
sion, would improve understanding of the spa-
tial epidemiology of malaria in the division.  

A study in Maputo City, Mozambique emphasiz-
es the importance of enhanced surveillance in-
cluding collection of geolocation data for better 
characterisation of malaria in the urban set-
ting16. The role of importation of malaria para-
sites into cities that was demonstrated in a 
study in Madagascar 17, that showed that travel 
into the cities that form major “sinks” by parasi-
tized individuals contributes to malaria burden in 
the cities.  

The majority (60%) of people in Uganda seek 
care first from the private sector7, and yet in 
Kampala, over 80% of health facilities are pri-
vate for profit owned. This implies, a higher pro-
portion of city residents access care from the 
private sector compared to the rest of the coun-
try. The role of the private sector in malaria ser-
vice provision has been reported elsewhere, as 
of importance18. Malaria is a leading killer of 
children, especially those under 5 years. Like 
other studies and reports, Kampala city malaria 
mortalities show that u5s suffered the most 
deaths due to malaria, at 72.2%. These findings 
are comparable to reports from the WHO world 
malaria report of 2023 that showed that though 
there were declines in u5 deaths due to malaria, 
this has since stalled at 76% since 201519.  Chil-
dren u5 years are at risk of severe malaria due 
to loss of maternal protection and an immature 
immune system14.  

Study limitations 
This study had some limitations including, the 
data from DHIS-2 is aggregate data and the age 
groups are predetermined in the dataset. We 
were thus not able to describe the epidemiology 
of malaria at individual level. Most of the facili-
ties providing care in the city are private for-
profit entities. These are challenged by report-
ing using the HMIS system. The true magnitude 
of malaria in the city may thus have been under-
estimated.  

Conclusion 
Malaria in Kampala city, the largest urban set-
tlement in Uganda has been increasing since 
2020. The most affected are females, children 
under 5 years and the central division of Kam-
pala. Malaria mortalities are high in the under 
5s. Most of the malaria cases in Kampala are 
treated in the private sector. We recommend, 
identifying hotspots for malaria in Kampala for 
better intervention targeting, Prioritization of ma-
laria surveillance and case management in the 
private sector, and risk communication for   
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prevention and early treatment of malaria should 
be tailored for Kampala, to avert malaria deaths. 
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Summary 

Background: Early action during outbreaks is im-
portant in limiting spread of infections, deaths, and 
socio-economic impact. Uganda has had numerous 
measles outbreaks and most of them have been at-
tributed to refugee settlements. Suboptimal detection 
and response to recent measles outbreaks in Uganda 
have shown insufficiency in preparedness by the 
country for such emergencies. We utilized the 7-1-7 
matrix to measure the timeliness of detection, notifica-
tion, response, identify bottlenecks and enablers of 
system performance for measles outbreaks, Bunyoro, 
Mubende, and Toro regions, January–May 2024. 
Methods: Seven measles outbreaks were recorded 
between January and May, 2024. For each, early ac-
tion review meetings using the standard 7-1-7 assess-
ment tool were conducted with the respective District 
Rapid Response Team (DRRT) officials to document 
the milestone dates of detection, notification, re-
sponse as well as bottlenecks and enablers. The me-
dian time and range in days were computed for each 
milestone. Timeliness was considered as detection of 
≤7 days, notification of ≤1 day, and response ≤7 days. 
Bottlenecks and enablers, were summarized into pre-
determined categories and analyzed thematically 
Results: None of the outbreaks met all the three 7-1-
7 targets of timeliness in full. The median time to de-
tection was 4 days (range: 1-34), notification 0 days (0
-27), response 16 days (9-35). Most of outbreaks 4/7 
(57%) met the target for detection, 5/7 (71%) met the 
target for notification while none (0%) met the re-
sponse target. Most of the bottlenecks to detection, 
10/18 (56%) were due to insufficient community link-
ages to the health facilities, low knowledge on how to 
notify (80%) for notification, vaccination related gaps 
(36%), and delays in the laboratory system for re-
sponse. Enablers for detection were active trained Vil-
lage Health Team (VHT) members (43%) and a high 
suspicion index among health workers (43%).  

Active trained VHTs (60%), for notification 
and having a sufficient workforce, well estab-
lished coordination and partner support for 
response 
Conclusion: The measles outbreaks in 
Bunyoro, Mubende, and Toro regions had 
suboptimal timeliness as per the 7-1-7 matrix. 
We recommend refresher training of health 
workers on measles surveillance and im-
provement of vaccination campaigns in out-
break areas. 
Introduction 

Early action during outbreaks is important in 
limiting spread of infections, deaths, and so-
cio-economic impact Uganda has had numer-
ous measles outbreaks and most of them 
have been attributed to refugee settlement
(1,2).  
Suboptimal detection and response to recent 
measles outbreaks in Uganda have shown 
insufficiency in preparedness by the country 
for such emergencies(3).  
It is important to routinely assess institutional 
ability to quickly detect and contain any out-
break at its source. Monitoring the timeliness 
of outbreak detection, verification, notification, 
and response can provide insight on surveil-
lance capabilities and indicate where perfor-
mance might be improved (4).  

The 7-1-7 matrix has been proposed as a tool 
for outbreak detection, notification, and early 
response, whereby every suspected outbreak 
is detected within 7 days of emergence and 
reported to public health authorities within 1 
day of detection, and seven early response 
actions are completed within 7 days from re-
porting to public health authorities, indicating 
timely initiation of response(5). 

We utilized the 7-1-7 matrix to measure the 
timeliness of detection, notification, response, 
identify bottlenecks and enablers of system 
performance for measles outbreaks, Bunyoro, 
Mubende, and Toro regions, January–May 
2024. 
Methods 
We conducted the study in districts in 
Bunyoro, Mubende, and Toro regions that ex-
perienced measles outbreaks in 2024. We 
used the 7-1-7 assessment tool for rapid per-
formance improvement for outbreak detection 
and response to measure timelines for the 7-
1-7 milestones, and identify bottlenecks and 
enablers in the measles outbreaks (6).  
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Early action review meetings were conducted with the 
respective District Rapid Response Team (DRRT) offi-
cials to document the milestone dates (date of emer-
gence, date of detection, date of notification, and dates 
of each of seven early response actions), as well as 
bottlenecks and enablers. 
 
We calculated median timelines to get the overall per-
formance at each of the milestones of; detection, notifi-
cation, and completion of early response actions.  
We computed proportions of milestones that met the 
set 7-1-7 timelines as follows; timely detection (≤7 
days), notification (≤1 day), start date for the last early 
response action (≤7 days). The full 7-1-7 target will be 
achieved if the milestones for outbreak do not exceed 
the 7-1-7 targets. The full 7-1-7 target was met when 
an event did not exceed any of the three targets. Bot-
tlenecks and enablers, as qualitative data, were sum-
marized into predetermined categories and analyzed 
by thematic analysis.  
 
The study used routine surveillance data reported by 
the District Health Office during outbreaks. There are 
no individual patient identifiers in the data. 
Permission to utilize the data was from Ministry of 
Health through the National Public Health Emergency 
Operations Center. This activity was reviewed by the 
US CDC and was conducted consistent with applicable 
federal law and the US 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. The protocol 
was approved as non-research by the Centers for Dis-
ease Control and Prevention. 

Results 

Measles outbreaks that met the detection, notifica-
tion, and response timelines, Bunyoro, Mubende, 
and Rwenzori regions, Uganda, January-April, 2024 
The regions of Bunyoro, Mubende, and Rwenzori ex-
perienced seven measles outbreaks between January 
and April, 2024, with the majority, 4/7 (57%) in 
Rwenzori and 2/7 (29%) in Bunyoro regions. None of 
the outbreaks met all the three 7-1-7 targets of timeli-
ness in full. 
The median time for detection of the measles out-
breaks was 4 days (range 1-34; IQR 2-7). Bunyoro re-
gion had the slowest detection time of 34 days for one 
of the two outbreaks responded to in the region. 
The median time to notification of the measles out-
breaks to a public health authority responsible for ac-
tion was 0 days (range 0-27; IQR 0-2.5). Mubende re-
gion had the slowest notification time of 27 days for the 
single outbreak responded to in the region. 
 
 

The median time for completion of all appli-
cable early response actions were com-
pleted was 16 days (range 9-35; IQR 10.5-
24). Early response action five had the 
slowest response time, with a median of 16 
days (range 9-35; IQR 12-25.5), while ac-
tion one had the fastest response time with 
a median of one day (range 0-23; IQR 0-5) 
The majority, 4 (57%) of the outbreaks met 
the target for detection, 5 (71%) met the 
target for notification while none met the 
target for completion of early response ac-
tions (Table 1). 
We identified 18 bottlenecks to detection, 5 
for notification, and 11 for completion of 
early response activities. There were 7 en-
ablers to detection, 5 for notification and 3 
for completion of early response activities. 
The majority of the bottlenecks to detec-
tion, 10/18 (56%) were due to insufficient 
community linkages to the health facilities, 
followed by distant health centers and low 
measles suspicion index for among health 
workers (17%). Knowledge on how to noti-
fy (80%) and low use of the electronic inte-
grated disease surveillance and response 
system (eIDSR) were the reported bottle-
necks to notification. The bottlenecks to 
completion of early response actions were; 
vaccination related gaps (36%), delays in 
the laboratory system (18%) and hard to 
reach outbreak areas (18%). Enablers for 
detection were active trained Village Health 
Team (VHT) members (43%) and a high 
suspicion index among health workers 
(43%). Active trained VHTs (60%), Use of 
passive surveillance (20%) and knowledge 
of reporting hierarchy (20%) were the ena-
blers for notification. The enablers for com-
pletion of early response actions were; 
having a sufficient workforce, well estab-
lished coordination and partner support. 
 
Discussion 

In this review of measles outbreaks, we 
applied the 7-1-7 matrix district to measure 
capacity for detection, notification, and ear-
ly response initiation. We found that the 
median time for detection (4 days), notifica-
tion (0 days) were good performances, but 
completion of early response actions (16 
days), with none of the outbreaks meeting 
all of the three targets. Most of the bottle-
necks identified were for detection, with 
insufficient community linkages to the 

Continued from page 47 
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Metric Median (Range) Target met 

Date of detection (Target: 7 days)  4.0  (1-34)  4/7 (57%) 

Date of notification (Target: 1 day)  0.0  (0-27)  5/7 (71%) 

Early response action 1  1.0  (0-23)    

Early response action 2  15.0  (6-33)    

Early response action 3  8.0  (2-20)    

Early response action 4  10.0  (0-33)    

Early response action 5  16.0  (9-35)    

Early response action 6  15.0  (3-34)    

Early response action 7  15.0  (6-35)    

Date of early response initiation  2.0  (0-16)    

Date of early response completion (Target: 7 
days) 

16.0  (9-35)  0/7 (0%) 

Table 1: Measles outbreaks that met the detection, notification, and response timelines, 
Bunyoro, Mubende, and Rwenzori regions, Uganda, January-April, 2024 
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to the health facilities accounting for largest propor-
tion. Detection still had the highest proportion of ena-
blers, with most citing a high suspicion index among 
health workers. 
 
Detection of measles outbreaks was suboptimal, 
with just over half of the outbreaks detected in a 
timely manner. This was mainly due to inadequate 
community surveillance linkage to health facilities, 
with Village Health Team (VHT) members having in-
adequate knowledge on measles signs and symp-
toms. (2,7,8). Late detection leads to further quick 
spread of the disease in the community as it limits 
the progress of the subsequent steps in the re-
sponse. 
 
Notification of the measles outbreaks was the best 
done of the three 7-1-7 matrix actions. This finding 
was consistent with other studies that show notifica-
tion as one the meets the targets the most(3,9). 
Timely notification was attributed to VHTs and health 
facility workers who had knowledge of the hierarchy 
of reporting to Public Health authorities. 
 
Conclusion 
The measles outbreaks in Bunyoro, Mubende and 
Toro regions had suboptimal timeliness as per the 7-
1-7 matrix, with none of them meeting all the three 
targets of timeliness in full. Linkages between com-
munities, health facilities, low health worker suspi-
cion index, and delays in initiating appropriate public 
health countermeasure of vaccination were the main 
bottlenecks. On the other hand, VHTs and health fa-
cility workers who had knowledge of the hierarchy of 
reporting to Public Health authorities were major en-
ablers. We recommend refresher training of health 
workers on measles surveillance and improvement 
of vaccination campaigns in outbreak areas . 
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Summary  

Background: On 26 June, 2024, Ministry of Health 
Uganda was notified of a measles outbreak in Moroto 
District. We investigated the outbreak to determine its 
magnitude, identify the source, identify risk factors for 
transmission, and recommend evidence-based control 
measures.  
Methods: We defined a suspected case as onset of 
fever and maculopapular rash, plus ≥1 of:  cough, co-
ryza, or conjunctivitis in a resident of Moroto District 
from 15 March to 23 July, 2024. A confirmed case was 
a suspected case with a positive measles-specific IgM 
test. Cases were identified through review of health 
facility records and active case search within the 
health facilities. We calculated case fatality rate (CFR), 
and attack rates (AR) by sub-county and age group. 
We conducted an unmatched case-control study (1:2) 
and used logistic regression to identify risk factors. We 
estimated the vaccine effectiveness (VE) from adjust-
ed odds ratio (aOR) associated with vaccination 
(VE=1-aOR) % and vaccination coverage (VC) from 
percentage of vaccinated controls. 
Results: We identified 236 case-patients (218 sus-
pected cases, and 13 confirmed cases). There were 
five deaths (CFR=2%) of suspected cases. The index 
case was a 10-month-old male who had travelled with 
the mother from the Western Turkana Region of Ken-
ya, where a measles outbreak was ongoing. The over-
all Attack Rate (AR) was 19/10,000. Lotisan Sub-
county (AR=50/10,000) and children <1 year 
(AR=194/10,000) were the most affected. Being vac-
cinated was 89% protective (aOR=0.11, 95%CI=0.03-
0.4). Visiting a health facility 7–21 days before the on-
set of rash (aOR=3.8, 95%CI=1.3-11) and malnutrition 
(aOR=6.1, 95%CI=1.3-27) increased the odds of con-
tracting measles. Estimated VC was 67% and VE was 
89% (95%CI=60-97).  

Conclusion: The outbreak was likely imported 
from Kenya, and was propagated by low vac-
cination coverage, nosocomial infections and 
malnutrition. Improved triage, mass vaccination 
campaigns for children aged 6–59 months and 
strengthened cross-border disease surveillance 
could prevent future similar outbreaks. 
 

Introduction  

Measles is a highly infectious viral vaccine pre-
ventable disease with a high burden in children 
<5 years of age. Without vaccination, >90 % of 
people would be infected by the age of 10 
years with a symptomatic form of the disease 
(1). It is transmitted through respiratory drop-
lets and by direct contact with infected nasal or 
throat secretions (1, 2). The incubation period 
of measles is 7–21 days. Measles presents 
with high-grade fever, maculopapular rash, 
cough, running nose and conjunctivitis. The 
maculopapular rash erupts 3–5 days after the 
onset of the fever, it starts from the face and 
spreads to the rest of the body. The Case Fa-
tality Rate (CFR) of measles is 3-10% in devel-
oping countries. Complications of measles in-
clude pneumonia, diarrhea, otitis media and 
encephalitis in rare cases. Risk factors for se-
vere disease include malnutrition, advanced 
HIV disease,  age < 5 years and living in very 
crowded conditions (1).  

The World Health Organization (WHO) recom-
mends two doses of MCV with the first dose 
administered between 9 and 12 months of age 
and the second dose administered at the age 
of 15–18 months of age, the second dose 
should be at least one month apart from the 
first one(1). In Uganda, the coverage for MCV1 
was suboptimal at 85% in 2022. The country 
introduced the second dose of MCV in 2022 
but it’s coverage remains suboptimal at 44% in 
2022 (5, 6). To achieve herd immunity and pre-
vent outbreaks, the coverage should be at least 
>93% at a district level. As a result of this 
suboptimal MCV coverage, Uganda has experi-
enced numerous measles outbreaks since 
2018 as a result of the suboptimal coverage 
across the country (7,8, 9, 10, 11).  

On June 26, 2024, the Ministry of Health (MoH) 
through the National Emergency Operations 
Centre received a notification of a measles out-
break in Moroto District, Karamoja Region, 
Uganda. Nine out of the13 suspected case-
patients tested at the Uganda Virus Research  
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(UVRI) were positive for measles-specific Immu-
noglobulin M (IgM) antibodies. We investigated to 
determine the scope, identify the source of the 
outbreak, assess risk factors for transmission, vac-
cine effectiveness, and vaccine coverage, and rec-
ommend evidence-based control and prevention 
measures. 

Methods  

Outbreak area  
We conducted the investigation in Moroto District 
in Karamoja Region, North Eastern Uganda 
(Figure 1). This region is inhabited by the Kara-
mojongs who are nomadic pastoralists in nature. 
The district neighbors the Turkana region of Kenya 
which is also occupied by nomadic pastoralists 
known as the Turkana people (10). Both people 
have intertwined cultures with a lot in common 
Moroto District has 18 health facilities and of them, 
17 offer immunization services.  

Figure 1:  Location of Moroto District, Uganda 

 Case definition and finding  
We defined a suspected case as onset of fever 
and maculopapular rash and one or more of the 
following symptoms: cough, runny nose or con-
junctivitis in a resident of Moroto District from 
March 15, 2024 to July 23, 2024. A confirmed 
case was a suspected case with positive results 
for IgM measles-specific antibody test in a resident 
of Moroto District from March 15, 2024 to July 23, 
2024. 

We line-listed suspected measles cases by re-
viewing health facility records at Moroto RRH and 
St. Pius, Kidepo HC III. We found additional cases 
with the help of Health Facility Surveillance Focal 
Persons (HFSFP) who reviewed records at their 
health facilities where we couldn’t reach because 

of insecurity. We used standard case investi-
gation forms to collect data on demographics, 
clinical characteristics, vaccination status, ex-
posure history, treatment, and admission his-
tory of the case-patients.    

Laboratory investigations  

Samples of whole blood from 13 suspected 
case-patients were collected and sent to 
Uganda Virus Research Institute (UVRI) for 
Measles specific IgM testing.  

Descriptive epidemiology 
We constructed an epidemic curve to deter-
mine the distribution of measles cases over 
time. We computed Attack Rates (AR) by per-
son, and place using projected populations 
from the Uganda Bureau of Statistics (UBOS) 
as the denominator and presented the results 
using tables. We described AR by place by 
depicting on maps using Quantum Geograph-
ic Information System (QGIS). 

Hypothesis generation and case control 
study 
We conducted 30 hypothesis generating inter-
views from suspected case-patients using the 
measles case investigation form. We asked 
the caretakers about the potential exposures 
that could have occurred within three weeks 
prior to the onset of symptoms. We also held 
interviews with the District Health Team (DHT) 
about the possible exposure factors and the 
source.   

We conducted a case-control study to evalu-
ate the generated hypotheses. We recruited 
83 case patients. For each case, we selected 
two controls with no history of fever, rash and 
conjunctivitis from March 15 to July 23, 2024 
with an alternative diagnosis on admission 
made by either a pediatrician or a medical of-
ficer, aged 6 months – 5 years and residents 
of Moroto District. We identified factors asso-
ciated with measles transmission using lo-
gistic regression.  

Vaccine coverage (VC) and vaccine effec-
tiveness estimation (VE) 
We estimated the VC using the percentage of 
controls with a history of measles vaccination 
in the case control study, assuming that the 
controls were representative of the general 
population.  

Continued from page 51 
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We calculated VE using the formula:  

VE = 1- aOR 

Where aOR is the odds ratio associated with having been vaccinated for at least one dose of measles 
vaccine, adjuster for risk factors that were significant during the univariate analysis, using conditional 
logistical regression.   

Ethical considerations  
The Ministry of Health of Uganda gave the directive and gave approval to investigate this outbreak.  
The Office of the Associate Director for Science at the US Centres for Disease Control and Prevention 
(CDC) Uganda determined that this research did not involve human subject research and that its pri-
mary intent was public health practice or disease control. Verbal informed consent was obtained from 
participants or, if the interviewee was a minor, guardians before the start of each interview . 

Results  

Descriptive epidemiology 
We identified 290 (269 suspected cases, 15 confirmed cases and 6 deaths). The epidemic curve 
shows a propagated pattern with multiple peaks over the outbreak period (Figure 2). The index case 
was a 10-month-old from Kosiroi Village in Tapac Sub-county that is next to the Kenyan border of 
Western Turkana Region (Figure 3). He had received one dose of MCV. He had recently travelled 
from this region of Kenya alongside his mother. This region had an ongoing measles outbreak. Five 
deaths were recorded during this outbreak. All the deaths occurred at Moroto RRH and died of compli-
cations of severe pneumonia with underlying malnutrition. Three of the deaths were unvaccinated and 
two had unknown history of vaccination.  

Figure 2: Distribution of measles cases by the date of onset of symptoms in Moroto District, 
Uganda, March–July, 2024 (n = 290) 

All cases presented with fever and generalized rash. The majority of the cases had running nose 
(71%), and red eyes (67%). Other symptoms were cough, diarrhea, generalized body weakness, poor 
feeding. 22% (52/236) of the cases had complications. The common complications during this out-
break were diarrhea (16%), diarrhea and pneumonia (3%), and pneumonia alone (2.5%). The most 
affected age group was less than one year of age (194/10,000) followed by the 1-4 years age group 
(47/10,0000), and 5-15 years (2/10,000). The most affected Sub-counties were Lotisan (50/10,000) 
and Rupa (41/10,000).  
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These were followed by Nandunget (17/10,000), Northern Division (14/10,000), Loputuk (13/10,000), 
Katikekile (9/10,000), Southern Division (7/10,000), and Tapac (1/10,000) sub-counties. The overall 
AR was 19/10,000.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Attack Rate (per 10,000) by sub-county of residence in measles outbreak, Moroto 
District, Uganda, March–July, 2024. 

Hypothesis generation and case control study findings  

Of the 30 cases interviewed: 25 (83%) were not vaccinated; 19 (63%) had visited a health facility, 
eight (27%) were malnourished, 2 (7%) had a visitor from a neighboring district.  

Interviews with the district health officer, and district surveillance focal person (DSFP) revealed that 
there was frequent movement across the Ugandan border with Kenya and they had been on high 
alert since the beginning of the year following information from their Kenyan counterparts about a 
measles outbreak that was ongoing in the Western Turkana Region.  

Table 1: Factors associated with measles transmission during the outbreak in Moroto District, 
Uganda, March–July 2024 

 Risk factor Cases 
n (%) 

Controls 
n (%) 

Crude OR 
(95% CI) 

aOR 
(95%CI) 

Vaccination             
               Yes  22 (50)  111 (91)  0.099 (0.04 – 0.26)  0.11 (0.03–0.4) 
               No  22 (50)  11 (9)  Ref  Ref 
Malnutrition             
                Yes  24 (29)  24 (15)  2.4 (1.3 – 4.6)  6.1 (1.3 – 27) 
                No  59 (71)  142 (85)  Ref  Ref 
Visiting a health 
facility             

                Yes  37 (45)  14 (18)  3.6 (1.7 – 7.7)  3.8 (1.3 – 11) 
                No  46 (55)  63 (82)  Ref  Ref 
Visitor from anoth-
er district             

                Yes  11 (13)  9 (5)  2.7 (1.1 – 6.8)  3.9 (0.3 – 53) 
                No  72 (87)  157 (95)  Ref  Ref 
Vitamin A in the 
last 6 months             

                 Yes  69 (83)  153 (92)  0.42 (0.19 – 0.95)  0.5 (0.1–3.0) 
                  No  14 (17)  13 (8)  Ref  Ref 
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Vaccination (aOR=0.11, 95%CI=0.03–0.4), malnutri-
tion (aOR=6.1, 95%CI=1.3–27), and visiting a health 
facility 7–21 days prior to onset of rash (aOR=3.8, 
95%CI=1.3–11) were significantly associated with 
measles transmission (Table 1).  

Vaccine coverage and vaccine effectiveness esti-
mation findings 
The estimated VE was 89% (95% CI= 60 – 97). The 
estimated VC, based on the percent of controls that 
had a history of being vaccinated against measles, 
was 91% among those ≥ 9 months of age and 67% 
overall for MCV1.  

Discussion  

Our investigation revealed that the outbreak was 
most likely introduced into the area from the Western 
part of Kenya; Turkana that neighbours the outbreak 
area and had been experiencing a large measles out-
break. Low measles vaccination coverage coupled 
with malnutrition and nosocomial spread propagated 
the outbreak. Rupa and Lotisan sub-counties were 
the most affected sub-counties.  

This measles outbreak was likely introduced in Moro-
to through cross border importation from the Western 
Turkana Region that had been experiencing a mea-
sles outbreak since December 2023 (11). Both com-
munities are nomadic pastoralists and there are fre-
quent movements across the border for cultural and 
grazing reasons. Improving cross border information 
sharing at district and regional levels, and improved 
surveillance at border points can mitigate future 
spread of diseases by cross border movements (12).   

The outbreak was further facilitated by mixing of 
measles and non-measles patients prior to the confir-
mation of the outbreak and the designation of an iso-
lation unit at Moroto RRH. Nosocomial spread of 
measles has previously been found to propagate out-
breaks in Uganda and elsewhere  (8, 16, 17). The 
WHO recommends that individuals with rash and fe-
ver should not share common waiting areas at health 
facilities (15).  

Malnutrition which was common in this outbreak area 
was associated with increased odds of measles in-
fection. Studies in Afar District of North Eastern Ethi-
opia and Yemen found similar findings with malnutri-
tion increasing the odds of measles disease(19, 20). 
This area had been experiencing an increase in 
acute food insecurity and malnutrition levels during 
the period of the outbreak (18).  

In this study, history of measles vaccination was pro-
tective against measles disease. Measles vaccination 
is the recommended strategy for preventing measles  

vaccination is the recommended strategy for pre-
venting measles outbreaks worldwide and sub-
sequently achieving elimination. The WHO rec-
ommends two doses of MCV with the first dose 
administered at 9 months and the second dose 
at 15 – 18 months of age, and a VC of at least 
80% for MCV2 (1). The estimated VE during this 
investigation for MCV1 was 89% which was 
higher than in a  previous study of 85% (19), but 
lower than in another study in Uganda that found 
95% VE but within the range of findings of sys-
tematic review of measles VE  to be between 
77%, IQR (62 – 91 %) . VE findings from the 
field vary and depend on the number of doses 
administered, vaccine handling and storage, cold 
chain failure and host factors such as malnutri-
tion and HIV infection (20).  

Study limitations  

This investigation had some limitations. There 
was ongoing insecurity in the most affected com-
munities of Lotisan and Rupa Sub-counties of 
the district during this outbreak (20). We could 
not access the insecure sub-counties for com-
prehensive case finding and investigations. This 
could have led to underestimation of the magni-
tude of the outbreak. Additionally, it is likely that 
we interviewed only severe cases who were 
more likely to seek care. Because of the insecu-
rity, we enrolled hospital controls, this possibility 
likely introduced a misclassification bias. The bi-
as was minimized by careful selection of the 
controls and only considering those without 
symptoms of measles and with a diagnosis other 
than measles made by either a pediatrician or a 
medical officer at the hospital.  
 
Recommendations and public health actions  
During the investigation, mass MCV campaign 
was conducted targeting children aged 6 months 
to 5 years in all the sub counties and divisions of 
Moroto district. Outreaches for vaccination were 
also extended to underserved and insecure are-
as with the support of the security forces in the 
district. Screening at all points of care for chil-
dren was done and isolating suspected measles 
cases, an isolation and treatment wards were 
designated at Moroto RRH and St. Pius Kidepo 
HC III. We also participated in provision of relief 
food at the lowest administrative units coupled 
with screening for measles to prevent malnutri-
tion and also avoid further spread of measles 
and reduce measles associated mortality.  
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To prevent and control future outbreaks, we recom-
mended strengthening and supporting routine vac-
cination program; a policy shift in the national im-
munization schedule for the MCV1 to be adminis-
tered at six months of age; integrating animal and 
human vaccination programs to improve on the vac-
cination coverage in this nomadic population and 
improved cross border information sharing at district 
level and enhancing cross border surveillance.  
 
Conclusion 
This measles outbreak was imported from the West-
ern Turkana Region of Kenya to Moroto District, Kar-
amoja Region through cross border movement by 
the nomadic people who live in both regions. The 
outbreak was propagated by interaction of cases 
with other children seeking care at different health 
facilities through nosocomial transmission. Malnutri-
tion and low measles vaccination rates in the area 
further facilitated the outbreak.  
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Background: Anemia remains a significant health 
challenge in Uganda, particularly for pregnant 
women, leading to complications like maternal 
mortality and preterm births. Despite Ministry of 
Health guidelines for free antenatal services, in-
cluding iron and folic acid supplementation, 23%-
37% of pregnant women remain anemic. We ana-
lyzed trends in anemia and the uptake of anemia 
prevention services, Uganda, 2020–2024 to in-
form programming. 
Methods: We analyzed DHIS2 data on ANC1 and 
ANC4 visits in Uganda between 2020 and 2024. 
Anemia was defined as hemoglobin levels below 
10 g/dL. We also calculated the percentage up-
take of iron/folate supplements (IFA), intermittent 
preventive therapy (IPT), and long-lasting insecti-
cidal nets (LLINs). Trends were assessed using 
the Mann-Kendall test at p < 0.05. 
Results: Anemia prevalence at ANC4 significantly 
declined from 20% in 2020 to 10% by 2021 (p = 
0.001), while ANC1 prevalence remained stable at 
7% to 10%, both above the 5% target. Screening 
coverage at ANC4 improved significantly from 
14% in 2020 to 25% in 2024 (p = 0.001), whereas 
ANC1 coverage increased modestly from 5% to 
9% (p = 0.14). IFAS coverage consistently ex-
ceeded the 65% target, ranging from 67% to 70%, 
though variability was observed at ANC4 (p = 0.1). 
IPT1 coverage declined significantly from 98% in 
2020 to 75% in 2024 (p = 0.001), while IPT3 aver-
aged 56% and remained below the 66% target (p 
= 0.29). LLIN distribution improved significantly 
from 59% in 2020 to 66% in 2024 (p = 0.01) but 
remained below the 100% target.  
Conclusion: Anemia rates declined from 2020 to 
2024, with significant trend observed in the preva-
lence of anemia and screening at ANC4. Strength-
ening prevention measures including IFA, IPT, 
and LLIN uptake, is crucial to addressing anemia, 
particularly in high-burden regions. Further studies 
are needed to understand factors driving high 
anemia prevalence at the district level. 

Introduction  
 
Anemia remains a major public health chal-
lenge, with the highest burden observed in low- 
and lower-middle-income countries such as 
Uganda. It disproportionately affects vulnerable 
populations, including young children, menstru-
ating adolescent girls, pregnant, and postpar-
tum women (1, 2). Anemia in pregnancy, de-
fined by hemoglobin levels below 11g/dL, com-
promises the oxygen-carrying capacity of blood 
and increases the risks of maternal and perina-
tal morbidity and mortality, preterm birth, low 
birth weight, and complications such as cardiac 
failure and postpartum hemorrhage (3) (4).  

In Uganda, with the 2018 UDHS reporting that 
32% of women aged 15-49 are anemic (7). 
Among pregnant women, a pooled prevalence 
of 43.2% was observed from UDHS data be-
tween 2006-2016(8). Anemia rates were higher 
in rural areas (33%) than urban areas (27%), 
with regional variation ranging from 17% in 
Kigezi to 47% in Acholi(9).  
 
The Uganda Ministry of Health (MoH) has es-
tablished guidelines to prevent and manage 
anemia in pregnancy, as recommended by the 
World health Organization (WHO), a minimum 
of eight ANC contacts for pregnant women. Ad-
ditionally,  promoting routine iron and folic acid 
supplementation (IFAS), intermittent preventive 
treatment for malaria (IPTp), and distribution of 
long-lasting insecticidal nets (LLINs) (10) (11, 
12) (3).  Despite this, adherence to this guide-
line in Uganda remains suboptimal. Many wom-
en attend fewer than the recommended number 
of ANC visits, limiting their access to essential 
preventive services such as anemia screening, 
iron supplementation, and malaria prophylaxis 
(13). This indicating ongoing challenges in 
healthcare delivery and adherence to treatment 
protocols. While the intervention package has 
clear goals, understanding its uptake over time 
and evaluating its effectiveness in reducing 
anemia prevalence among pregnant women is 
critical. Previous studies assessing anemia 
prevalence among pregnant women have relied 
primarily on survey data from specific districts 
or regions. However, none have utilized the 
comprehensive District Health Information Sys-
tem (DHIS2) datasets to explore nationwide 
trends in anemia and the associated prevention 
interventions. 
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This study addressed this gap by providing a de-
tailed analysis of anemia in pregnancy, focusing on 
its prevalence, trends, as well as the uptake and 
trends of prevention measures provided during ante-
natal care (ANC) from 2020 to 2024. 
 
Methods 

We conducted a descriptive analysis of anemia 
trends and the uptake of prevention services (iron 
and folic acid supplementation, long-lasting insecti-
cidal net distribution, and intermittent preventive 
treatment with fansidar) among pregnant women at-
tending their first antenatal visit (ANC1) and fourth 
antenatal visit (ANC4) antenatal care visits, Uganda, 
2020-2024. We utilized anemia and anemia-
prevention services surveillance data from Uganda’s 
District Health Information Software version 2 
(DHIS2), managed by the Ministry of Health.  

Data on anemia prevalence and uptake of preventive 
services were extracted from DHIS2 and analyzed 
using Microsoft Excel and STATA 16. Indicators 
were summarized and disaggregated by period for 
ANC1 and ANC4 to evaluate trends over time. Data 
was analyzed quarterly rather then annually to cap-
ture higher frequency, allowing for finer resolution in 
trend identification, better detection of seasonal vari-
ations, short-term fluctuations, and emerging pat-
terns that might be obscured in annual aggregates. 
 
From the total ANC attendance, we identified those 
tested for anemia and calculated the proportion diag-
nosed with anemia with those having a hemoglobin 
concentration level of less than 10 g/dL. The data 
was then disaggregated into quarters. Anemia was 
then  classified into public health significance catego-
ries ranging from severe to normal(14). Uptake of 
iron and folic acid supplementation (IFAS), intermit-
tent preventive treatment (IPT), and insecticidal net 
distribution was calculated separately for ANC1 and 
ANC4. For IFAS, the percentage was determined by 
dividing the number of women who received supple-
mentation at ANC1 or ANC4 by the total number of 
ANC visits at the respective stage. IPT was calculat-
ed as IPT1 and IPT3, where IPT1 was determined by 
dividing the number of women who received the first 
dose of IPT at ANC1 by the total ANC1 visits, and 
IPT3 was calculated as the number of women who 
received the third dose of IPT divided by the total 
number of ANC1 visits. For insecticidal net distribu-
tion, the percentage was obtained by dividing the 
number of women who received nets at ANC1 or 
ANC4 by the total number of ANC visits at the corre-
sponding stage.  

These calculations reflect the proportion of 
women who accessed these interventions at 
specific points during their ANC visits. The 
percentage utilization of each intervention was 
compared to national targets. For anemia 
screening, the target was set at 65% at ANC1, 
while iron and folic acid supplementation 
(IFAS) aimed for 65% utilization at ANC1, In-
termittent preventive therapy (IPT) targeted 
66% utilization with a minimum of three doses, 
and long-lasting insecticidal nets (LLINs) were 
expected to achieve 100% distribution during 
ANC1 (15, 16). 

To analyze trends in anemia prevalence and 
service uptake, the Mann-Kendall test was 
employed at a significance level of p < 0.05. 
Analyses were conducted for national-level 
data, providing insights into yearly variations 
and overall changes.  
 
Our study utilized routinely collected aggre-
gated program surveillance data that did 
not have any personal identifiers. We ob-
tained permission to use the HMIS data 
from the Ministry of Health Resource Cen-
tre which has the overall mandate to collect 
and store health-related information. Addi-
tionally, the U.S. Centers for Disease Con-
trol and Prevention (CDC) Center for Glob-
al 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 pregnant women screened for 
anemia at antenatal care 1 and antenatal 
care 4, Uganda, 2020-2024 
From Quarter 1 2020 to Quarter 3 2024, ane-
mia screening coverage averaged 21% at AN-
C1 and 8% at ANC4, falling significantly short 
of the 65% target throughout the period. At 
ANC1, screening rose from 14% in Q1 2020 
to 25% by Q3 2024, while ANC4 screening 
increased from 5% to 9% but remained con-
sistently lower than ANC1. A statistically sig-
nificant upward trend was observed for ANC4 
screening (p = 0.001), whereas the trend for 
ANC1 was not significant (p = 0.14) (Figure 1).  
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Trends for prevalence of anemia in pregnan-
cy at antenatal 1 and antenatal 4, Uganda, 
2020-2024 
The average prevalence of anemia was 9% at 
ANC1 and 13% at ANC4, consistently still above 
the 5% target throughout the study period. At 
ANC1, prevalence remained relatively stable, 
starting at 10% in Q1 2020 and slightly declining 
to 9% in Q3 2024. In contrast, ANC4 prevalence 
significantly declined from 22% in Q1 2020 to 
10% by Q2 2021, stabilizing thereafter at around 
9% by Q3 2024. The decline at ANC4 was statis-
tically significant (p = 0.02), while no significant 
change occurred at ANC1 (p = 0.42) (Figure 2). 
 

Trends of iron and folic acid supplementation 
coverage at antenatal care 1 and antenatal 
care 4, Uganda, 2020-2024 
Quarterly trends in iron and folic acid supple-
mentation (IFAS) uptake during ANC1 and ANC4 
from Q1 2020 to Q3 2024 show that coverage 
was between 67% and 70% which consistently 
exceeded the national target throughout the 
study. ANC1 coverage rose steadily from 65% in 
Q1 2020 to 71% in Q3 2024, showing minimal 
fluctuations. ANC4 coverage started at 80% in 
Q1 2020, peaked at 98% in Q4 2021, and de-
clined to 68% by Q3 2024, with notable variabil-
ity. Neither trend was statistically significant 
(ANC1: p = 0.91; ANC4: p = 0.1) (Figure 3). 

Trends of Intermittent Preventive Treat-
ment coverage at antenatal care 1 and an-
tenatal care 4, Uganda, 2020-2024 
Quarterly trends in intermittent preventive 
treatment (IPT) coverage during ANC1 and 
ANC4 visits from Q1 2020 to Q3 2024 show 
that average IPT1 utilization was 77%, con-
sistently exceeding the 66% target, while 
IPT3 utilization averaged 56% and never met 
the target. IPT1 coverage significantly de-
clined from 98% in Q1 2020 to 75% in Q3 
2024 (p = 0.001). IPT3 coverage increased 
from 51% in Q1 2020 to 64% in Q3 2024, but 
the trend was not statistically significant (p = 
0.29) (Figure 4). 

Trends of Long-Lasting Insecticidal Nets 
coverage at antenatal care 1 and antenatal 
care 4, Uganda, 2020-2024 
The quarterly trends in the uptake of LLINs 
during ANC1 visits from Q1 2020 to Q3 2024. 
LLIN coverage started at 59% 
(282,096/480,831) in Q1 2020, and then de-
clined to 37% (175,494/471,341) by Q3 2021. 
There was a notable increase to 66% 
(347,721,530,022) in Q3 2024. Overall, aver-
age LLIN utilization was 61%, falling below 
the 100% target.  

Continued from page 59 
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The distribution coverage showed a statistically signif-
icant increase (p = 0.01) indicating improvements 
over the study period (Figure 5).  

Discussion 

From 2020 to 2024, maternal health interventions in 
Uganda showed mixed progress. Anemia screening 
coverage remained below target, with improvements 
observed at ANC4, while anemia prevalence declined 
significantly only at later stages of care. Iron and folic 
acid supplementation consistently exceeded targets, 
but intermittent preventive treatment showed declin-
ing coverage for initial doses and unmet targets for 
subsequent doses. Long-Lasting Insecticidal Net dis-
tribution improved over time but still fell short of the 
target. These findings underscore the need for strong-
er efforts to meet maternal health objectives. 

The prevalence of anemia among pregnant women in 
Uganda remains a significant public health concern. 
Higher anemia rates at ANC4 compared to ANC1 
suggest reduced ANC attendance later in pregnancy, 
consistent with findings from Uganda and Ghana, 
where social, financial, and geographical barriers, 
along with knowledge gaps, limit access to care be-
yond initial visits (17, 18, 19). As a result, achieving 
the WHO recommended eight ANC visits is rare, with 
many women receiving far fewer than the recom-
mended number.  
 
Preventive measures such as iron and folic acid sup-
plementation, IPT for malaria, and LLINs are critical in 
managing anemia. However, uptake of these inter-
ventions remains suboptimal. This study found that 
iron and folic acid supplementation never exceeded 
75% coverage, and IPT coverage showed a down-
ward trend over time. Low adherence to supplemen-
tation and IPT, along with inadequate dietary intake 
and malaria burden, especially in regions with high 
malaria transmission contributes to the anemia (26, 
27, 28).  

The poor coverage of anemia prevention 
measures can be attributed to several fac-
tors, including inconsistent access to 
healthcare services, particularly in rural 
areas. Barriers such as healthcare ac-
cess, long distances to facilities, financial 
constraints, and frequent stock-outs of 
supplements exacerbate the issue. Cul-
tural beliefs, misconceptions, and inade-
quate health literacy further reduce adher-
ence to preventive measures (27). Ad-
dressing these challenges requires im-
proved healthcare access, consistent sup-
ply chains for preventive interventions, 
and enhanced community education to 
promote adherence to ANC recommenda-
tions. Strengthening these areas is essen-
tial for reducing anemia in pregnancy and 
improving maternal health outcomes (24, 
26). Additionally, healthcare system ineffi-
ciencies, such as frequent stock-outs of 
essential supplements and commodities, 
further reduce access. Low health litera-
cy, cultural beliefs, and misconceptions 
about the importance of these preventive 
measures also contribute to poor adher-
ence, with healthcare providers some-
times failing to emphasize the importance 
of continued care and treatment adher-
ence during ANC visits. 
Addressing these gaps requires improving 
healthcare access and ensuring that preg-
nant women receive consistent and ade-
quate testing and prevention measures 
throughout their pregnancy. Enhancing 
health literacy through community en-
gagement and education campaigns can 
improve adherence to ANC recommenda-
tions. At the healthcare system level, 
strengthening supply chains to ensure the 
availability of key preventive interventions, 
such as iron/folic acid supplements and 
antimalarial prophylaxis, is critical to re-
ducing anemia in pregnancy. 
 
Study limitations 
We utilized secondary data associated 
with missing data. This likely led to an un-
derestimation of the magnitude of the 
study outcomes. A number of private 
health facilities do not report or inconsist-
ently report data to the DHIS2. This also 
likely led to an underestimation of the 
magnitude of the study outcomes. 
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Conclusion  
While anemia prevalence showed a declining trend, it still did not reach below the national target, in-
dicating a persistent burden that requires intensified prevention and management efforts. The reduc-
tion in prevalence reflects the impact of ongoing interventions but underscores the need for continued 
focus on maternal anemia as a significant health risk. 
Screening at ANC4 improved but remained sub-optimal, indicating the need to strengthen service de-
livery later in pregnancy. IPT1 coverage declined, pointing to challenges in early preventive care, 
while LLIN distribution increased but did not meet targets, highlighting gaps in accessibility. In con-
trast, IFAS coverage consistently exceeded the target, demonstrating the success of supplementation 
programs. These trends show progress in some areas while revealing critical gaps in achieving uni-
versal coverage for maternal health interventions. 
Addressing these challenges will require enhanced service delivery, improved preventive care, and 
strengthened efforts to ensure comprehensive coverage of essential maternal health interventions 
throughout pregnancy. 
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World Health Awareness Days, and International 
Health Days 

Introduction 

Global public health awareness days are intended to 
raise awareness, publicity, and profile of particular 
diseases or conditions among the general population. 
Every year, different organizations and communities 
actively promote and support World Health Days glob-
ally. 

30th January, World Neglected Tropical Diseases 
Day  
The World Health Assembly (WHA) recognised Janu-
ary 30 as World Neglected Tropical Disease (NTD) 
Day. It is a global event that is used to raise aware-
ness of these diseases and millions of people affected 
across the world, especially among the poorest popu-
lations around the world. It's also aimed at building 
momentum for the control, elimination, and eradica-
tion of the diseases. 

24th March, World Tuberculosis (TB) Day 
The world commemorates World TB Day to raise pub-
lic awareness about the devastating health, social, 
and economic consequences of TB and set up efforts 
to end the global epidemic. TB kills more than one 
and a half million people every year, with the majority 
of them in developing countries such as Uganda. It 
falls on the same day when the German medical sci-
entist, Dr. Robert Koch, announced the discovery of 
the causative agent of TB in 1882. 

Public health Emergencies Responded to by 
Uganda Public health Fellowship Program, Octo-
ber - December, 2024  

The Uganda Public Health Fellowship Program has 
responded to several outbreaks during this quarter as 
part of the national rapid response team and suggest-
ed recommendations per outbreak investigation as 
follows; 

Multi-Drug Resistant Tuberculosis (MDR-TB) out-
break investigation in Buikwe and Kayunga dis-
tricts: 21st–28th October 2024 
There was a rise in number of MDR-TB cases in 
Buikwe and Kayunga districts. There were six cases 
reported in Buikwe District and two cases reported in 
Kayunga District as of November 1, 2024. The rise in 
cases was likely driven by transmission in the local 
drinking points.  

 
Recommendations included; intensifying TB 
case finding through contact tracing and 
screening, reconsider switch treatment model 
for MDR/RR-TB cases to hospitalization, en-
hance community sensitization for TB preven-
tion, timely evacuation of of MDR-TB cases to 
treatment unit.  
 
Mpox outbreak investigation in Masindi 
District and Hoima City: 14th–26th October 
2024 
Mpox cases were reported in Masindi and 
Nakasongola prisons. A traceback investiga-
tions identified communities in Kijunjubwa Sub-
county as the possible source of the outbreak 
in the prisons. The first Mpox death was re-
ported during this investigation in Masindi and 
had been living in Hoima City. As of November 
24, 2024, there were four confirmed cases in 
the two prisons and one confirmed case in the 
communities. Several cases had been man-
aged in the community and there was evi-
dence of ongoing transmission in the commu-
nities of both areas. We recommended 
strengthening surveillance to improve case 
identification, prompt isolation, and manage-
ment. We activated the district task force of 
Masindi District and trained health workers on 
Mpox.  
 
Mpox outbreak in Paradise island, Mukono 
District: 15th–22nd November, 2024  
Following a report of a confirmed Mpox case 
on the island, a team of fellows was sent to in-
vestigate the outbreak at the island. Most cas-
es had healed in the community and although 
there were some active cases. The index case 
had travelled from school with symptoms to the 
island. There were clusters of cases with evi-
dence of ongoing transmission at the island. 
There were three confirmed cases and about 
27 suspected cases as of November 22, 2024. 
The team conducted health education using 
the community radio, strengthened surveil-
lance at the island by building capacity of the 
village health team Members (VHT).  
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Mpox outbreak response in Nakasongola Dis-
trict, Uganda August–November, 2024 
Fellows have been responding to an outbreak of 
Mpox in Nakasongola District since September, 
2024. As of November 30, 2024, there were 66 
confirmed cases investigated with males more 
affected than females. Lwampanga Town Coun-
cil had the highest number of cases, of whom; 
majority were fisherfolks and commercial sex 
workers. There was a total of 66 confirmed cas-
es as of November 30, 2024. The district task 
force was activated with meetings to respond 
and control the outbreak. Surveillance and alert 
management were heightened to identify cases 
and monitor the occurrence of new cases. Identi-
fied cases were isolated and treated at Lwam-
panga Health Centre (HC) III and Nakasongola 
HC IV. Community sensitization has been ongo-
ing and has prevented spread to other areas.  
 
Mpox outbreak in Kampala Metropolitan Area 
(KMA) September–to date 
An Mpox outbreak was first reported in KMA in 
September, 2024. Since then, fellows have been 
deployed in turns to respond to this outbreak that 
has been growing in magnitude. The cases are 
isolated and managed at Entebbe isolation and 
treatment unit in Entebbe Municipality, Wakiso 
District. There are total of 508 cases in total as 
of December 5, 2024. Kampala City is the most 
affected with most cases being reported from 
Kawempe Division. Majority of the cases had 
contact with sex workers and they are the likely 
drivers of the outbreak. The teams conducted 
case investigations, active case search in the 
communities, health education on community 
radios, supported the divisions and districts in 
building capacity of village health teams (VHT) 
members and heightened surveillance for Mpox 
cases.  
 
Mpox outbreak in Mbarara, October–to date   
Mbarara reported her first Mpox case on 14th Oc-
tober, 2024 and a team of fellows was deployed 
to support the response on 20th October, 2024 
since then. So far, a total of 10 cases have been 
reported with most of the cases in Mbarara City.  

The team conducted case investigations, activat-
ed the surveillance system, an isolation and treat-
ment unit was set up at Mbarara Regional Referral 
Hospital, and behavioral change communication 
was conducted in the area.  
 
Yellow fever outbreak in Kibuku District, No-
vember, 2024–to date 
In December, 2024, Kibuku District reported an 
outbreak of Yellow Fever with three confirmed 
cases. A team of fellows was deployed to the dis-
trict to support the investigation. As of December 
1, 2024, they were three confirmed yellow fever 
cases in the district.  
 
 
Pictorials  
 

Dr. Daniel Wenani (left), Cohort 2024 Fellow, 
interviewing one of the confirmed Mpox cases 
at Nakasongola HC IV, Nakasongola District, 
October 2024 
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Annet Namusisi and Daniel Wenani, Cohort 
2024 Fellows (wearing rapid response jackets) 
conducting an interview in the community dur-
ing yellow fever outbreak investigation in Kibu-
ku District, December 2024 

 

Dr. Yasiini Nuwamanya, Cohort 2023 Fellow, 
and Charity Mutesi, Cohort 2024 Fellow doing 
community visits during the MDR TB investi-
gation, Kayunga District, October 2024 

Dr. Olive Namakula and Dr. Emmanuel 
Mfitundinda in rapid response jackets 
with World Health Organization staff and 
Kawempe Division team during Mpox in-
vestigation in Kikoni Zone, Kawempe Di-
vision, Kampala City, October 2024 

Dr. Janet Lubega Kobusinge and Emmanu-
el Okiror, Cohort 2024 Fellows during an 
active case search of Mpox in Kijunjubwa 
Sub-county, Masindi District, November 
2024 
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Dorothy Aanyu, Cohort 2023 Fellow with Dr. 
Emmanuel Mfitundinda and Joanita Nal-
wanga, Cohort 2024 Fellows reviewing the 
initial line list with the VHT during Mpox out-
break investigation at Paradise island in L. 
Victoria, November, 2024 

Dorothy Aanyu and Joanita Nalwanga to-
gether with Makindye Division team aboard 
a boat on their way to Paradise island for 
Mpox investigation, November, 2024 


