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Dear Reader,  

We take great pleasure in welcoming 

you to Issue 1, Volume 7 of the Uganda 

National Institute of Public Health (UNIPH) Quarter-

ly Epidemiological Bulletin.  

We aim to inform the district, national, and global 

stakeholders on disease outbreak investigations, 

public health surveillance, and interventions under-

taken in detecting, preventing, and responding to 

public health events in Uganda.  

In this issue, we present a variety of articles includ-

ing;  Readiness of Health Facilities to Manage 

COVID-19, Uganda Measles Outbreak in Nakaseke 

District, Weekly Surveillance Data Reporting on Ep-

idemic prone Diseases, District Leader Community 

Dialogue Meetings Improved Willingness to Re-

ceive COVID-19 Vaccines in Western Uganda, 

Trends and Geospatial Distribution of Stillbirths in 

Uganda  

Should you have any questions or require addition-

al information related to any article in this bulletin 

please contact us on: pmwine@musph.ac.ug, 

smigamba@musph.ac.ug, pnaka-

mya@musph.ac.ug, hnansikombi@musph.ac.ug, 

OR lbulage@musph.ac.ug  
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We hope you find this information valuable and we shall ap-

preciate any feedback from you.  
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UPDATES 

Building a resilient public health workforce 
across all levels of the health sector 

Doreen. N. Gonahasa – Resident Advisor FETP-
Intermediate, Uganda 

Email: dorynegona@musph.ac.ug,  

Tel: +256779398990 

In order to effectively prevent, detect, and respond 
to public health emergencies in a timely manner, 
health workers across all levels of the public health 
system need to be equipped with the right set of 
skills and competencies. With continued emer-
gence of new diseases and re- emergence of 
known ones, field epidemiology is becoming more 
and more relevant in public health. The World 
Health Organization set a target for countries to 
have at least one trained field           epidemiologist per 
200,000 population. Uganda is currently working 
towards fulfilling the target. 

 

FETP-Intermediate is a supervised, on-the-job, 
competency-based training and service (workforce 
development) program to improve field epidemio-
logic capacity at the regional level. It builds                                                                                                 
trainees competencies in surveillance, data analy-
sis and interpretation, outbreak investigation, sci-
entific communication, and mentorship. The 9-
month part-time training program   involves residen-
tial trainings interspersed with on-job field projects 
during which participants return to work stations 
and conduct job-relevant projects to concretize 
what they have learned. 

 

On 31
st
 August 2021, Uganda officially launched 

the intermediate-level field epidemiology training 
program (FETP-Intermediate). This completed the 
CDC-funded FETP pyramid model in the country, 
which already had the national-level FETP-
Advanced and district-level FETP- Frontline pro-
grams in place. The pioneer cohort of the program 
included data managers, M&E specialists, medical 
officers, and community health specialists from 
Fort Portal, Kabale, Naguru,    Entebbe Regional 
Referral Hospitals and the Uganda Ministry of 
Health headquarters. 

 

On 31
st
 March, 2022, in a colorful event at the 

Mansion Hotel in Jinja City, the first FETP- Inter-

mediate cohort in Uganda graduated the 17 
members of the pioneer cohort. During the 
event, graduates shared part of the work 
they had done during the training period and 
their experiences with the audience. The 
event was attended by officials from the Min-
istry of Health,   the regional referral hospitals 
where the graduates work, African Field Epi-
demiology Network (AFENET), the Makerere 
University Monitoring and Evaluation Tech-
nical Support (METS) Program, the Uganda 
National Institute of Public Health and was 
officiated by Her Excellency the United 
States Ambassador to Uganda. 

 

In their remarks, the delegates, atop the con-
gratulatory messages, challenged the gradu-
ates to utilize the competencies gained to 
address key public health concerns including 
non- communicable diseases that are on the 
rise, and to publish their findings widely to 
inform policy       and interventions. Graduates 
will now return to their workplaces to contin-
ue with their work while putting in practice 
what they have learned. 

Continues to page 3 
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Some of the delegates at the event L-R: Sandra Nabatanzi-CDC, Mr. Paul Mbaka-MoH, 
Dr. Alex R. Ario-UNIPH, Dr. Moses Mwanga-MoH, Dr. Emmanuel Batiibwe-Naguru RH, 
HE. Natalie Brown, US Ambassador to Uganda, Dr. Ben Masiira-AFENET, Dr. Sophie Na-
masopo-Kabale RRH, Ms. Evelyn Akello-METS, Dr. Benon Kwesiga-UNIPH 

 

The graduates enjoying a selfie moment with the chief guest, HE. Natalie Brown, US Ambas-
sador to Uganda and the FETP-Intermediate Resident Advisor, Miss Doreen Gonahasa 
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The 6th graduation ceremony of the Uganda Public Health Fellowship Program  

Petranilla Nakamya, Uganda Public Health Fellowship Program Fellow, Cohort 2021 

Email: nakamyapetra@musph.ac.ug, Tel: +256773464431 

The Uganda Public Health Fellowship program has successfully graduated a total of 65 Advanced Field 
Epidemiology Training Program fellows since 2015. In January 2022, 13 fellows were awarded for com-
pleting the a two-year-in-service training program. This was the 6

th
 cohort of fellows, who took on the 

course from 2020 to 2021.   

The fellows were of mixed backgrounds, including Medicine, Laboratory, Veterinary Medicine, 
Radiography, Biostatistics, and Environmental Health. During their course, they supported different 
Ministry of Health departments. The sites of attachment included: Uganda National Expanded program 
on Immunization, National TB and Leprosy Program, AIDS Control Program, Infectious Diseases 
Institute, National Malaria Control Program, Non-Communicable Diseases Division, Vector Control 
Division, National Animal Disease Diagnostic and Epidemiology Centre, Maternal and Reproductive 
Health, and the Uganda Cancer Institute. They were engaged in various activities involving responding 
to disease emergencies, projects implementation, surveillance data analysis, and dissemination of find-
ings through various means including abstract presentations at national and international conferences 
and manuscript writing. 

We congratulate the 13 fellows upon the completion of the program and wish them the best in their  

future career path.  

Continues to page 5 

The Graduates and the Chief Guest H.E  Natalie Brown, US Ambassador to Uganda 
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Upcoming Health Events 

Stella Martha Migamba, Uganda Public Health Fellowship Program Fellow, Cohort 2021 

Email: smigamba@musph.ac.ug, Tel: +256774662488  

World Malaria Day 

Every year on 25 April, Uganda joins the rest of the malaria endemic countries in commemorat-
ing the World Malaria Day. The Ministry of Health through its National Malaria Control Division 
conducts several activities on this day, including a scientific conference in which developments 
in malaria research are presented to key malaria stakeholders. The scientific conference will be 
held on 21-22 April, 2022. 

Child Days Plus (CDP) are held in April and November of each year in Uganda since 2004. 
Activities during CDP months include vitamin A supplementation for children from 6 to 59 
months of age and deworming of children from 1 to 14 years of age. 

World Immunization Week 

World Immunization Week is celebrated each year in the last week of April with aims to promote 
the use of vaccines to protect the population against disease. 

World No Tobacco Day 
World No Tobacco day is on 31 May. This yearly celebration informs the public on the dangers 
of using tobacco, the business practices of tobacco companies, what the World Health Organi-
zation is doing to fight the tobacco epidemic, and what people around the world can do to claim 
their right to health and healthy living and to protect future generations. 
 
World Blood Donor Day 
World Blood Donor day is celebrated on 14 June each year. Activities aim at raising awareness 
about the need for safe blood and blood products and to appreciate voluntary, unpaid blood 
donors for their life-saving gifts of blood. A blood service that gives patients access to safe blood 
and blood products in sufficient quantity is a key component of an effective health system. 
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Summary 

Background: During 2020-2021, multiple waves of 
COVID-19 overwhelmed the capacity of health facili-
ties globally, emphasizing the need to enhance facil-
ity readiness. In Uganda, regional referral hospitals 
(RRHs) managed severe COVID-19 patients, while 
lower-level health facilities screened, isolated, and 
managed mild cases. The first wave of COVID-19 in 
Uganda peaked in late 2020 and demonstrated chal-
lenges with facility readiness to manage large num-
bers of cases. The second wave began in May 
2021. In June 2021, we assessed the readiness of 
health facilities in Uganda to manage the second 
wave of COVID-19. 

Methods: We assessed 88 health facilities. We 
purposively included all 17 referral health facilities in 
the country, all of which were managing COVID-19 
patients, and 71 lower-level health facilities from all 
regions of Uganda. We used multistage sampling to 
randomly select the lower-level health facilities. In 
each of the facilities, we interviewed health facility 
heads about challenges faced during the first COVID
-19 wave. We inspected COVID-19 treatment units 
(CTUs) at the referral hospitals and other facility ser-
vice delivery points using the World Health Organi-
zation (WHO) observation checklist for capacity in 
infection prevention, medicines, personal protective 
equipment (PPE), and CTU surge capacity. We 
used the “ReadyScore” criteria to classify readiness 
levels as >80% (‘better prepared’), 40–80% (‘work to 

do’), and <40% (‘not ready’). We tailored facility 
readiness assessments to the specific health 
facility level being evaluated. 

Results: The overall median (interquartile range; 
IQR) readiness score for all health facilities was 
39% (IQR: 29.6, 50.8%). The median (IQR) readi-
ness score in referral facilities was 63.4% (IQR: 
56.3, 74.6%) while in lower-level facilities it was 
32% (IQR: 23.7, 37.3%). All 17 referral facilities 
assessed were managing COVID-19 patients at 
the time of our visit. Of these, two (12%) were 
‘ready’ and 15 (88%) were in the “work to do” 
category. In relation to the number of COVID-
19 patients admitted, 13 (82%) had an inade-
quate supply of essential medicines and 12 
(71%) had insufficient oxygen; 11 (65%) need-
ed but lacked space to expand CTUs to admit 
more COVID-19 patients in case of the surge. 
None of the 71 lower-level health facilities had 
COVID-19 patients isolated at the time of the 
visit. Sixteen (23%) of these facilities were in 
the “work to do” category and 55 (77%) were 
“not ready”. Seventy (99%) lacked medicines, 
64 (90%) lacked PPE, and 53 (75%) lacked an 
emergency plan for COVID-19. 

Conclusion: Few health facilities were ready to 
manage the second wave of COVID-19 in 
Uganda during June 2021. The most significant 
gaps were in essential medicines, PPE, oxy-
gen, and space for CTU expansion. Study re-
sults were used by the Ministry of Health to set 
up additional COVID-19 wards in hospitals and 
deliver medicines and PPE to all referral hospi-
tals. Adequate readiness for future waves of 
COVID-19 requires additional support and ac-
tion in Uganda. 

 
Introduction                                                   

Ensuring the readiness of health facilities to re-
spond to public health needs during emergen-
cies is essential to effective epidemic manage-
ment (1). Readiness is defined as a combina-
tion of the presence of appropriate infrastruc-
ture/amenities, basic supplies/equipment, 
standard precautions, laboratory tests, medi-
cines and commodities, and trained health pro-
fessionals (2). However, even countries with 
highly-resourced health care systems faced 
challenges with adequate readiness during the 
COVID-19 pandemic (3,4). 

 
In February 2020, the World Health Organiza-
tion (WHO) released a COVID-19 strategic re-
sponse preparedness plan, meant to guide 

Continues to page 7 
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health facilities preparing for COVID-19 outbreaks 
(4). The key pillars of the plan included coordina-
tion, risk communication, infection prevention and 
control, logistics and medicines, ensuring continui-
ty of other health services, and planning for surge 
capacity (1). In line with these pillars, Uganda’s 
Ministry of Health (MoH) equipped regional referral 
hospitals (RRHs) with trained health care workers 
and COVID-19 treatment units, and provided extra 
supplies of medicines and personal protective 
equipment at the beginning of the pandemic (5). 
Lower-level health facility health workers were 
trained to screen, identify, and manage mild cases 
and to refer severe COVID-19 cases to referral 
health facilities. 

 
At the beginning of the pandemic, Uganda regis-
tered few COVID-19 cases, most among travelers 
and theirs contacts (6). However, community trans-
missions led to a rapid increase in cases starting in 
August 2020, which peaked around December 
2020; 32,000 confirmed cases and 238 deaths 
were recorded in Uganda by the end of the first 
wave (7). During the peak of the first wave, health 
facilities faced major challenges in providing ade-
quate care for COVID-19 patients, including having 
appropriate health facility infrastructure such as 
oxygen cylinders and patient beds, having suffi-
cient trained health care workers, and  having suffi-
cient personal protective equipment (8). After a 
respite between waves of a few months, the sec-
ond wave of COVID-19 began in May 2021 (7). 

  

The second wave of COVID-19 in Uganda was 
driven primarily by the SARS-CoV-2 Delta variant, 
which was at the same time causing massive out-
breaks in many other countries, including neighbor-
ing Kenya (9). Despite efforts to improve health fa-
cility readiness after the first wave, including instal-
lation of ICU beds and ventilators at the Mulago 
National referral Hospital and some regional refer-
ral hospitals, it was not clear how ready health fa-
cilities were for the second wave (10). We as-
sessed the health facility readiness to manage the 
second wave of COVID-19 in Uganda and identi-
fied areas for improvement to strengthen capacity 
for future waves of COVID-19 cases. 

 
Methods 

Study setting  

As of November, 2018, Uganda had a total of 
6,937 health facilities, including  public, private not-
for-profit and private facilities (11). Of these, 3,133 

(45%) were public health facilities, which pro-
vide free health care to the general population 
with support from the government and partners. 
Public health facilities are classified (from most 
basic to most advanced) into Health Centers 
Level One (HCI) through Four (HCIV), general 
hospitals, regional referral hospitals (RRH), and 
national referral hospitals (NRH). At the start of 
the COVID-19 pandemic, the MoH established 
COVID-19 treatment units (CTUs) in all 17 RRH 
in Uganda. These CTUs were equipped with 
oxygen cylinders, beds, medicines for managing 
COVID-19 (such as azithromycin), and new and 
existing health care workers were trained to 
manage patients. In addition, personal protec-
tive equipment appropriate for COVID-19 was 
distributed to facilities. A single advanced-level 
CTU with advanced life support machines was 
set up at Mulago National Referral Hospital 
(MNRH) to provide care to the most critically ill 
COVID-19 patients.  

 
Site selection and sample size consideration 

Health facilities: We purposively selected all 17 
referral health facilities including three national 
referral hospitals (NRH) and 14 regional referral 
hospitals (RRH). We selected 71 lower-level 
health facilities using multistage sampling. First, 
we randomly divided the country into seven 
subregions and selected two districts from each: 
one with and the other without a referral health 
facility. From each district, we listed all the 
heath facilities and randomly selected one gen-
eral hospital (GH), one health centre IV (HC IV), 
two health centre III (HC III), and two health 
centre II (HC II). 

Health care workers: We interviewed the head 
of each health facility or CTU visited about 
COVID-19 response challenges in their health 
facilities. 

 
Study variables and data collection 

We interviewed heads of health facilities us-
ing a structured questionnaire. We obtained 
information on their experiences with the first 
and the start of the second waves of COVID-
19 as well as the challenges they faced with 
case management. We inspected the CTUs 
and other service delivery points in the 
health facility using a readiness assessment 
tool developed by Centers for Disease Con-
trol and Prevention (CDC) for Non-US health 
care settings revised to suite Uganda’s situa-

Continued from page 6 

Continues to page 8 
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tion (12). We assessed facility-level response co-
ordination by checking for documentation of 
health facility meeting minutes on COVID-19 re-
sponse, availability of an emergency response 
plan, communication systems in place necessary 
for coordination and reporting of COVID-19 cases 
to the MoH. We checked for availability of appro-
priate Personal Protective Equipment (PPE), 
medicines for management of COVID-19 and 
compared the counts to the average monthly 
consumption of individual health facilities. In addi-
tion to these we observed for oxygen equipment 
(cylinders, masks) and space for CTU expansion 
in case of a surge of COVID-19 patients for the 
referral health facilities. We checked for docu-
mentation on training and mentorship of health 
facility staff on COVID-19 and standard operating 
procedures for infection prevention. We also ob-
served service delivery points, checked for infec-
tion prevention measures and the presence and 
functioning of triaging systems. Both the ques-
tionnaire and the checklist were in an electronic 
form prepared using Kobo Toolbox (13). 

 
Data analysis 

We imported clean data into EpiInfo version 7 for 
analysis. We determined a facility’s level of readi-
ness using Resolve to Save Lives’ “ReadyScore” 
criteria (14). These criteria were developed to de-
termine if health facilities in the country had the 
capacity to prevent, stop or control any epidemic. 
The individual facility percentage scores were 
categorized as not ready (<40%), work to do (40-
80%), and ready (>80%) based on the “Ready 
Score'' criteria.   The classification of readiness of 
the health facilities was specific to the level of the 
health facility. We considered 59 questions for 
the lower level health facilities related to coordi-
nation, communication, reporting, supplies, train-
ing, triage, and evaluation of COVID-19 suspects. 
In addition to these questions, for referral health 
facilities, we assessed provision of care, monitor-
ing of health care workers and inpatients, and 
preparation for a surge of COVID-19 cases to 
make a total of 71 questions. We coded “Yes” 
responses “one” and “No” as “zero”. We comput-
ed the percentage score for each health facility. 
We used QGIS software to map the geographical 
distribution of the health facilities visited. 

Ethical considerations 

This was a public health emergency and the Ministry 
of Health (MoH) gave the directive to evaluate for 
readiness of health facilities to manage the second 
wave of COVID-19 in the country.  However, we also 

sought permission from the district health offi-
cials and heads of the health facilities. We ob-
tained verbal consent from respondents before 
interviews and inspections of various health fa-
cility service delivery points. During data collec-
tion, respondents were assigned unique identifi-
ers instead of names to protect their confidenti-
ality. Also, a non-research determination form 
was submitted to US CDC for clearance before 
the commencement of the assessment as a re-

quirement.The Office of the Associate Director 

for Science, U.S. Centers for Disease Control 
and Prevention, determined that this activity 
was in response to a public health emergency 
with the primary intent of public health practice 

(epidemic disease control activity). It was 

determined therefore to not be human subjects 
research.  

This work was funded by the Cooperative 
Agreement-Provision of Comprehensive HIV/
AIDS services and Developing National Capaci-
ty to manage HIV/AIDS Programs in the Re-
public of Uganda under the President’s Emer-
gency Plan for AIDS Relief (Cooperative Agree-
ment number) 

Results 

Characteristics of assessed health facilities 

The 88 health facilities assessed were wide-
ly distributed across the country (Figure 1). 
At the time of the assessment, all 17 referral 
health facilities were managing COVID-19 
patients and no lower-level health facilities 
had COVID-19 patients isolated. 
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Figure 1: Location of health facilities evaluated for COVID-19 readiness, Uganda, June 2021 

*HC- Health Centre **RRH-Regional Referral Hospital ***NRH-National Referral Hospital 

Health facility readiness scores 

The overall median (interquartile range; IQR) readiness score for all health facilities was 39% (IQR: 
29.6, 50.8%). The median (IQR) readiness score in referral facilities was 63.4% (IQR: 56.3, 74.6%) 
while in lower-level facilities it was 32% (IQR: 23.7, 37.3%). Of the 17 referral facilities, only two (12%), 
both regional referral hospitals, were “better prepared”, while 15 (88%) were in the “work to do” catego-
ry. Fifty-five (77%) lower-level health facilities were in the “not ready” category (Table 1). 
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Table 1: Health facility readiness to manage the second wave of COVID-19 based on Resolve to 
Save Lives “ReadyScore” criteria, Uganda, June 2021 

 

 
The health facility readiness decreased with decreasing level of the facility (Figure 2). 

 

 
Figure 2: Health facility readiness to manage COVID-19 cases during the second wave in Ugan-
da, June 2021  

*NRH-National Referral Hospital **RRH- Regional referral hospital *** GH- General Hospital 
****HC-Health center 

 
Coordination, reporting, and preparation for the surge  

Referral health facilities scored well in the coordination component of the assessment, with 100% 
having an IPC focal person and 82% having an emergency response plan describing the arrange-
ment, responsibilities, and activities to enable the hospital to function adequately in the COVID-19 
response. Most of referral health facility heads/CTU heads (14; 82%) knew their maximum capacity 
in the event of a surge of COVID-19 cases. However, 11 (65%) reported that they needed but 
lacked additional space to accommodate the expanding numbers of COVID-19 patients, and 12 
(71%) did not include in their plans the option to stop non-essential services in case of overwhelm-
ing surge of COVID-19 cases (Table 2).  

Comparatively, lower-level health facilities were poorly prepared. Fifty-three (75%) lower-level 
health facilities lacked emergency plans for COVID-19. Communication and reporting were poor in 
lower-level health facilities; 29 (41%) lacked personnel designated to report suspected or confirmed 
cases of COVID-19 (Table 2).  

 

 

Level of Health facility (n) “Not ready” 

(n, %) 

“Work to do” 

(n, %) 

“Ready” 

(n, %) 

National Referral Hospitals (n=3) 0 3 (100) 0 

Regional Referral Hospital (n=14) 0 12 (86) 2 (14) 

General Hospital (n=5) 1 (20) 4 (80) 0 

Health Center IV (n=10) 5 (50) 5 (50) 0 

Health Centre III (n=32) 28 (87) 4 (13) 0 

Health Center II (n=24) 21 (88) 3 (12) 0 

Continues to page 11 
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Training and triage 

All 17 referral health facilities, health workers had received training to recognize COVID-19 symptoms. 
However, at 26 (37%) lower-level health facilities, reported the health workers did not receive COVID-
19 training. Triage for respiratory patients was lacking in most lower level health facilities and some re-
ferral health facilities; 57 (80%) of the lower-level health facilities and 8 (47%) of the referral facilities 
lacked a physical barrier to separate health workers and patients during patient review. More so, respir-
atory (coughing) areas to isolate   patients with acute respiratory symptoms were missing in 54 (76%) 
of lower-level health facilities and 2 (29%) of referral hospitals (Table 3). 

 

Table 2: Comparison of coordination, communication, and reporting systems among health fa-
cilities admitting and those not admitting COVID-19 cases during the second wave of COVID-19, 
Uganda, June 2021 

 

*CTU -COVID-19 Treatment Unit ** IPC-Infection Prevention Control 

 
 
 
 
 
 

  Referral HF 
(n=17) 

Lower level HF 
(n=71) 

Response pillar Yes (%) No (%) Yes (%) No (%) 

Coordination         

Facility has an IPC focal person in place 17 (100) 0 (0)  63 (89) 8 (11) 

The facility has an emergency response plan for COVID-
19 

14 (82) 3 (18)  18 (25) 53 (75) 

The facility has an emergency committee that meets 
weekly 

13 (76) 4 (24)  12 (15) 59 (83) 

IPC team participates in emergency committee meetings 17 (100) 0 (0)  17(24) 54 (76) 

Communication and reporting        

Focal person(s) to receive reports of suspected or con-
firmed COVID-19 cases 

17 (100) 0 (0)  42 (59) 29 (41) 

A phone number to report suspected or confirmed 
COVID-19 cases 

 16 (93) 1 (6)  55 (77) 16 (23) 

Health facility understands reporting levels of suspected 
or confirmed COVID-19 cases 

 16 (93) 1 (6)  57 (80) 14 (20) 

A Referral system for suspected or confirmed COVID-19 
for treatment is known. 

17 (100) 0 (0) 56 (79) 15 (21) 

Preparation for the Surge in CTU         

The facility knows its maximum capacity  14 (82) 3 (18) NA NA 

The facility has developed a plan to stop non-essential 
services 

 5 (29) 12 (71) NA NA 

The facility has identified additional space to expand the 
number of COVID-19 patients. 

11 (65) 6 (35) NA NA 

The facility has developed a plan to move non-critical 
patients. 

12 (71) 5 (29) NA NA 

The facility has estimated consumption rates for critical 
supplies. 

11 (65) 6 (35) NA NA 

Continued from page 10 
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Table 3: Comparison of training and triage systems among health facilities admitting and not 
admitting COVID-19 cases during the second wave of COVID-19, Uganda, June 2021 

 

*HCW-Health Care Workers *** Personal Protective Equipment 

 
Medicines and personal protective equipment supply 

More referral health facility heads/CTU heads (16; 94%) knew how to estimate the critical PPE supply 
consumption rate than heads at lower-level health facilities (46; 65%).In relation to the number of 
COVID-19 patients admitted at the time of assessment, most referral health facilities (13; 82%) lacked 
essential medicines, (9;53%) lacked adequate PPE appropriate for COVID-19, and (12;71%) did not 
have oxygen supply and cylinders. Among lower-level facilities, all but one (70; 99%), lacked medi-
cines and most (64; 90%) had inadequate PPE supplies (Table 4). 

 

 

  

 

Referral HF 
(n=17) 

Lower Level HF 
(n=71) 

Variable Yes (%) No (%) Yes (%) No (%) 

Training         

All HCWs were trained to recognize COVID-19 symp-
toms. 

17(100) 0 (0) 45 (63) 26 (37) 

HCWs managing COVID-19 trained in transmission-
based precautions 

 16 (94) 1 (6) NA NA 

Cleaners trained in cleaning CTU/Isolation units  14 (82) 3 (18) NA NA 

Triage and evaluation of suspected COVID-19 cases 

Available alternative ways to seek care for patients with 
respiratory symptoms. 

10 (59) 7 (41) 14 (20) 57 (80) 

Directions (signs) patients with respiratory symptoms  8 (47) 9 (53) 9 (13) 62 (87) 

A physical barrier is in place between staff and patients 9 (53) 8 (47) 14 (20) 57 (80) 

A separate "respiratory waiting area")  12 (71) 5 (29) 17 (24) 54 (76) 

Benches, chairs, or other seating in the respiratory 
waiting area are separate by at least 1 meter 

 12 (71) 5 (29) 15 (21) 56 (79) 

Functional hand hygiene available near the registration 
desk and respiratory waiting area 

 17 (100) 0 (0) 50 (70) 21 (30) 

Dedicated toilets are available for patients in the respir-
atory waiting area 

 4 (24) 13 (76) 6 (8) 65 (92) 

A separate room for conducting physical evaluations of 
other patients 

 11 (65) 6 (35) 10 (14) 61 (86) 

COVID-19 triage forms and flow charts available  9 (53) 8 (47) 12 (17) 59 (83) 

Access to PPE by HCW during patient examination  13(76) 4(24) 24 (34) 47 (66) 

Plans for the safe transfer of patients with suspected or 
confirmed COVID-19 identified 

 13 (76) 4 (24) 36 (50) 35 (49) 

The facility has increased staff dedicated to triage for 
COVID-19 

7 (41) 10 (59)  6 (8) 65 (92) 

A separate temporary structure to for patients with fe-
ver and respiratory symptoms 

 11 (64) 6 (35) 4 (6) 67 (94) 

Continues to page 13 
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Table 4: Comparison of availability of essential medicines and personal protective equipment 
among health facilities managing COVID-19 patients and those not managing COVID-19 during 
the second wave of COVID-19, Uganda, June 2021 

 

*PPE-Personal Protective Equipment ** ICU-Intensive Care Unit *** HDU-High Dependence Unit 

 
 
 
 
 
 
 
 

  Referral HF 
(n=17) 

Lower Level HF 
(n=71) 

Variable Yes (%) No (%) Yes(%) No (%) 

Essential medicines         

Adequate medicines for the management of COVID-19 3 (18) 13 (82) 1 (1) 70 (99) 

Vitamin C 6 (35) 11 (65) 6 (8) 65 (92) 

Zinc 4 (23) 13 (76) 8 (11) 63 (89) 

Azithromycin 2 (12) 15 (88) 0 (0) 71 (100) 

Dexamethasone 3 (18) 14 (82) 6 (8) 65 (92) 

Clexane 2 (12) 15 (88) NA   

Ramdesivir 0 (00) 1(100) NA   

Isolation spaces/ Isolation Units 16 (94) 1 (6) 9 (13) 62 (87) 

HDU/ICU 13 (76) 4 (24) NA   

Adequate Oxygen Supply 5 (29) 12 (71) NA   

PPE supplies 

Consumption rate (per week) for critical supplies esti-
mated 

16 (94) 1 (6) 46 (65) 25 (35) 

Monthly inventory of PPE supply at least once a month 16 (94) 1 (6) 45 (63) 26 (37) 

Available focal person to manage critical IPC supplies 17 (17) 0 (0) 59 (83) 12 (17) 

Facility leadership knows how to request additional sup-
plies 

17(100) 0 (0) 56 (79) 15 (21) 

Inventory of PPE supplies in the past seven days 9 (53) 8 (47) 14 (20) 57 (80) 

Adequate medicines for the management of COVID-19 8 (47) 9 (53) 6 (8) 65 (90) 

The facility has the following PPE supplies in stock   

Gowns 12 (71) 5 (29) 4 (6) 67 (94) 

Aprons 13 (76) 4 (24) 4 (6) 67 (94) 

Eye protection (face shields or goggles) 13 (76) 4 (23) 5 (7) 66 (93) 

Surgical Face masks 5 (29) 12(71) 12 (17) 59 (83) 

N 95, or equivalent respirators 10 (59) 7 (41) 11 (15) 60 (84) 

Alcohol-based hand rub 12 (71) 5 (29) 10 (14) 61 (86) 

Soap 9 (53) 8 (47) 35 (49) 36 (51) 

Buckets 8 (47) 9 (53) 5 (7) 66 (93) 

Hospital-grade disinfectants (Sodium hypochlorite) 10 (59) 7 (41) 7 (10) 64 (90) 

Continued from page 12 

Continues to page 14 
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Discussion 

Early in the second wave of COVID-19 in 
Uganda, the readiness of most health facili-
ties to manage cases was poor. Triage sys-
tems and supplies of medicines, personal 
protective equipment, and oxygen appropri-
ate for management of COVID-19 were all 
lacking. Few referral facilities were able to 
expand their capacity for more COVID-19 
patients in the event of a surge. 

 
In addition, the overall median readiness scores 
for health facilities was 39%; this was below the 
recommended target of 80% for a health facili-
ty’s readiness score. This could have been due 
to low perception of the new wave of COVID-19 
by most health facilities and relaxing of infection 
prevention measures after the first wave.   

 
The readiness median scores were much lower 
(32%) in the lower-level health facilities than re-
ferral health facilities (63%). In addition, readi-
ness declined with decreasing health facility lev-
el among lower-level health facilities. Also, de-
spite the preparation in referral hospitals, at the 
beginning of the pandemic to manage COVID-
19, only two regional referral health facilities 
were found to be ready to manage COVID-19 
(9,10,11). The assessment was conducted at a 
time when the second wave had picked mo-
mentum, and these results show that referral 
health facilities were not ready for the second 
wave. Therefore, health facilities needed more 
support from Uganda’s Government and rele-
vant bodies to improve their readiness to handle 
surges of COVID-19 cases, especially during 
acute phases of the pandemic.  

 
This could have been due to low perceived risk 
of COVID-19 among the lower level health facil-
ities, since they are located in rural areas com-
pared to referral health facilities which are ma-
jorly located in urban area. Readiness of lower 
level health facilities is critical in controlling 
COVID-19 outbreaks especially community 
spread by supporting screening and manage-
ment of mild cases. This would help in decon-
gesting the referral health facilities hence the 
need for more support to lower level health fa-
cilities in Uganda. 

 
We established poor triaging systems in all 
health facilities. Efficient triage of patients with 

COVID-19 at all levels of health facilities helps 
in planning, allocation of resources, case man-
agement as well as prevention of COVID-19 in-
fections among health care workers and other 
patients (15).  WHO recommends all health fa-
cilities to have triaging stations irrespective of 
the level of health facility(16). A good triage sys-
tem involves: screening of all patient for COVID-
19 symptoms, isolation of patients with symp-
toms, ensuring infection prevention measures 
like strict wearing of mask, maintaining one-
meter distance among others, to limit transmis-
sion of COVID-19 (15). A triage system is fairly 
inexpensive and reliable to screen and separate 
patients and is effective at preventing spread of 
COVID-19 with in the health facilities (17).  In-
adequate triage of patients increases the risk of 
exposure to COVID-19 among health care 
workers and the patients and can quickly be-
come the source of infections to communities 
due to free interactions (18). Therefore, there is 
need to improve triage systems in all levels of 
health to prevent spread of COVID-19 with in 
the health facilities. 

 
A considerable proportion of health facilities ad-
mitting COVID-19 patients lacked extra space 
for admitting more COVID-19 patients in case of 
a surge. A surge of COVID-19 cases could 
quickly overwhelm a health facility resulting in a 
lack of space in the planned hospitals initially. A 
similar incident occurred towards the end of the 
first wave; various hospitals lacked space to iso-
late and manage COVID-19 cases in the desig-
nated health facilities resulting into the MoH 
adopting the home-based care strategy to man-
age non-severe COVID-19 (8). However, this 
had consequences since most Ugandan fami-
lies lack adequate space or rooms to serve the 
purpose, increasing the risk of infections among 
family members. According to WHO, 80% of 
COVID-19 cases are mild and can be manage 
as out patients’ cases (15). However, some of 
these may progress and develop severe symp-
toms which may necessitate hospitalization. 
Due to lack of monitoring and inadequate pa-
tient knowledge on when to report to the hospi-
tal,  community deaths are likely to occur (19). 
From the results of all-cause mortality rapid sur-
veillance,  51% of the reported community 
deaths had tested positive for COVID-19 be-
tween January to August 2021(20). 

 
 



| 15 

 

 

Continued from page 14 

Continues to page 16 

Inadequate supply of drugs and personal 
protective equipment to manage the num-
ber of existing patients was also a signifi-
cant challenge. Drug shortage became a 
major challenge globally during the COVID
-19 pandemic including high income coun-
tries (21). Countries attribute this inade-
quacy in essential supplies to the rapid in-
crease in demand for personal protective 
equipment and drugs, resulting in early 
stock outs (22). Before the COVID-19 pan-
demic, the Uganda health care system 
was already weak due to an insufficient 
supply chain system and a constrained 
budget (23). Referral health facilities in 
Uganda rely on a Push inventory control 
system to receive supplies and drugs from 
the national medical stores (NMS). The 
disadvantage with this system is inaccura-
cies in the forecast; consumption can be 
unpredictable and vary depending on the 
season. Health facilities do not request 
their projected supplies hence a possible 
reason for early stock outs, which burden 
them (24). If personal protective equip-
ment is inadequate during the COVID-19 
outbreak, health workers are likely to get 
exposed to COVID-19 infections, which 
puts them at risk of severe disease and 
death (25). Several countries registered a 
high number of COVID-19 infections 
among health care workers due to short-
ages in personal protective equipment 
(26). Furthermore, when health workers 
get COVID 19, they are likely to be the 
source of infections to the patients, fami-
lies, and communities where they live (27). 

 
In addition, inadequate oxygen supply to 
manage COVID-19 patients, especially in 
the COVID-19 treatment units, could result 
in early disease progression and massive 
deaths like in one of the national referral 
hospitals in Uganda (25). The shortage of 
oxygen supply became a big challenge in 
several countries, including India, which 
experienced the worst second wave of 
COVID 19 (28). These shortages have 
been due to increased demand and high 
consumption of oxygen by the COVID-19 
patients. Oxygen therapy is crucial for 
COVID-19 patient survival (28, 29) and ac-
cording to WHO, they require three times 
more oxygen than other patients.    

 
Study limitations 

were some limitations in the assessment. We 
could have interfaced some bias due to partici-
pant social desirability to perform better for some 
responses.  In addition, the date of assessment of 
hospital readiness was not uniform among the 
surveyed health facilities making it impossible to 
assess the true variability of readiness among 
hospitals.  

 
Conclusion 

Ensuring the readiness of health facilities is vital in 
controlling the COVID-19 pandemic. Most health fa-
cilities managing COVID-19 patients were in the 
“work to do”, and those not admitting COVID-19 
were in the “not ready” categories. Furthermore, 
health facilities were under-equipped with essential 
drugs, PPEs, and oxygen and could not expand to 
accommodate more COVID-19 patients. We present-
ed our findings to the MoH, and the incident man-
agement team utilized them to support the health fa-
cilities in the response. The National Medical Stores 
made an emergency supply of medicines and per-
sonal protective equipment to the under-equipped 
referral hospitals. Also, an isolation ward was creat-
ed at Kiruddu National Referral Hospital to separate 
COVID-19 patients from those with other medical 
conditions. Infection prevention and control were 
strengthened and respiratory areas were created in 
health facilities across the country. 
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Summary 

Background: On 25 August 2021, a measles out-
break was reported in Semuto Subcounty, Nakaseke 
District. We investigated the outbreak to determine 
the scope, assess factors associated with transmis-
sion, estimate vaccine coverage, and effectiveness, 
and recommend evidence-based control measures.  

Methods: A probable case was an acute onset of 
fever and generalized maculopapular skin rash with 
≥1 cough, cold, or red eyes in a resident of Semuto 
Subcounty from 1 June–August 31, 2021. A con-
firmed case was a probable case with a positive 
blood test for measles-specific IgM. We reviewed 
medical records to identify cases and snowballed to 
identify additional community cases. We conducted a 
1:4 unmatched case control study.  

Results: We identified 30 case-persons, overall 
subcounty attack rate [AR]=3.2/1,000, with zero 
deaths. Attack rates increased with age; children 
aged 5-9 years were the most affected 
(AR=5.0/1,000). Twenty-two (73%) case-persons 
and 117 (96%) control persons had received mea-
sles vaccine (ORMH=0.13, 95% CI=0.037-0.43). 
Eighteen (60%) case-persons and 12 (10%) control 
persons interacted with a symptomatic person 
(ORMH=15, 95% CI=5.7-41),  
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while 21 (70%) case-persons and 46 (38%) 
control persons played away from home (ORMH 
=4.2, 95% CI=1.7-11) during their exposure pe-
riod. Vaccination coverage was 97% (95% CI: 
92-99%); vaccine effectiveness was 86% (95% 
CI: 45–96%).  

Conclusions: Contact with symptomatic per-
sons and playing away from home facilitated 
measles transmission in this outbreak. Measles 
vaccination was protective against measles in-
fection. We recommended mass community re-
vaccination for children 6 months to 9 years of 
age in Semuto Subcounty to capture pockets of 
unvaccinated children and parents to isolate 
children with measles-like symptoms. 

 

Introduction 

Measles is one of the top five causes of vaccine
-preventable morbidity and mortality worldwide 
(1). Major measles epidemics occurred almost 
every 2-3 years globally, causing an estimated 
2.6 million deaths each year before measles 
vaccinations were introduced in 1963 (2). More 
than 140,000 people, who were mostly children 
aged less than 5 years, died from measles in 
2018 despite the availability of a safe and effec-
tive vaccine (2). 

In Uganda, measles vaccination coverage im-
proved from 73% in 2010 to 95% in 2020 (3). 
Despite this coverage, Uganda has recorded 
frequent measles outbreaks in the past decade 
(2010 to 2020). In the past three years (2018 to 
2020), measles outbreaks alone (4) affected 89 
(66%) districts in Uganda (Public Health Emer-
gency Compendium Reports, Uganda Public 
Health Emergency Operations Centre, un-
published data). 

Measles is a notifiable disease in Uganda. Mea-
sles surveillance is case-based as part of the 
National Integrated Disease Surveillance and 
Response System (5). When a measles case is 
suspected, a case investigation form is complet-
ed, and blood samples are submitted to the 
Uganda Virus Research Institute (UVRI) for la-
boratory confirmation (5). On 25 August 2021, 
the Ministry of Health (MoH) was notified of 
three blood samples that tested positive for 
measles-specific IgM in the Semuto Subcounty. 
We investigated the measles outbreak to deter-
mine the scope, assess factors associated with 
transmission, estimate vaccine coverage and 
effectiveness, and recommend evidence-based 
control measures. 

Methods 

Outbreak area 
Nakaseke District is located in the central region 
of Uganda. Semuto Subcounty is located in the 
south of Nakaseke District. Semuto Subcounty 
has 4 health centers (HCs), two of which are 
government-owned (Kalege HC II and 
Kikandwa HC II), and the other two are privately 
owned (Kirema HC III and Bukatira HC II). All 4 
health facilities provide only outpatient care ser-
vices, including immunization. These HCs pri-
marily receive vaccines from the Nakaseke Dis-
trict vaccine store and at times from other HCs 
in the district. The administrative measles vac-
cination coverage in Nakaseke District from 
January–August 2021 was 79%, which was 
more than the expected 66%, while the adminis-
trative measles vaccination coverage in Semuto 
Subcounty from January–August 2021 was 
24%, which was below the expected 66% 
(District Health Information System version 2 
(DHIS2), Nakaseke District, 2021, unpublished 
data) (6). 

 
Case definition and finding 
We defined a suspected case as acute onset of 
fever with at least one of the following: cough, 
cold, red eyes, or a generalized maculopapular 
skin rash in a resident of Semuto Subcounty 
from 1–June to 31–August 2021. A probable 
case was a suspected case with a generalized 
maculopapular skin rash and at least one of the 
following: cough, cold or red eyes. A confirmed 
case was a suspected or probable case with a 
positive measles-specific IgM test. We reviewed 
outpatient medical records in all 4 health facili-
ties in Semuto Subcounty. We line listed all the 
suspected measles cases. We interviewed the 
suspected cases to document a detailed clinical 
history and reclassify them as either probable or 
not. We used the snowballing approach to 
search for additional cases from the community. 
Using an electronic standardized case investi-
gation form, we collected data on the case-
person’s demographics, clinical information, 
vaccination status, and exposure history. Labor-
atory confirmation was conducted by the Ugan-
da National Expanded Program on Immuniza-
tion (UNEPI) Laboratory at UVRI using the rec-
ommended World Health Organization (WHO) 
procedures (7). 
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Descriptive epidemiology 
We computed measles attack rates [AR] by 
person and place using the Uganda Bureau of 
Standards (UBOS) 2021 projected population 
of children in Semuto Subcounty as the de-
nominator (6). We constructed an epidemic 
curve to assess the time distribution of mea-
sles cases. 

 

Hypothesis generation 
We conducted 11 hypothesis-generating inter-
views using a standardized measles case in-
vestigation form. We asked the case-persons’ 
caretakers about potential risk factors for 
measles transmission within the 21 days be-
fore symptom onset, including attending so-
cial gatherings, attending worship places, vis-
iting health facilities, vitamin A supplementa-
tion in the six months before symptom onset, 
vaccination status before symptom onset evi-
denced by child health cards or through care-
takers’ recall, and confirmed by word of 
mouth, play site, visiting water collection 
points, attending medical camps, congestion 
levels in the household, being in contact with 
a symptomatic patient, and having received a 
visitor in the household. We generated hy-
potheses about exposures based on findings 
from the descriptive epidemiology analysis 
and hypothesis-generation interviews. 

 

Case control investigation 
We conducted an unmatched case control in-
vestigation in the 3 affected parishes 
(Segalye, Kirema, and Kikandwa) of the 
Semuto Subcounty to test the hypothesis. We 
investigated children aged 6 months to 9 
years because all cases were in this age 
range. We interviewed the caregivers and ad-
ministered an electronic questionnaire to the 
guardians or caregivers since all the case-
persons were minors. We considered only 
probable or confirmed measles cases for the 
case–control. We recruited all 30 case-
persons we identified, 3 of which were con-
firmed. We defined a control as any person 
aged 6 months to 9 years without signs and 
symptoms of measles from 1 June to 31 Au-
gust 2021 residing in the three affected par-
ishes of Semuto Subcounty. We selected cas-
es and controls at a ratio of 1:4. We used sim-
ple random sampling to select controls from 
the same village as cases. Our sampling 

frames were the village health team (VHT) house-
hold lists. We used Epi Info 7.2.4.0 for analysis. To 
assess factors associated with measles infection, we 
stratified by parish and obtained Adjusted Mantel-
Haenszel Odds Ratios (ORMH) (8, 9) and their corre-
sponding 95% confidence intervals (CIs) (10). We 
also merged all the variables that dealt with meeting 
symptomatic persons (met a symptomatic person at 
a water point, shared home with a symptomatic per-
son, met a symptomatic person at a health facility) 
and came up with a new variable about meeting a 
symptomatic person generally. 

 

Vaccination coverage (VC) and vaccine effective-
ness (VE) 
We estimated the one-dose VC by using the percent-
age of controls that had a history of measles vac-
cination in our case control investigation. We calcu-
lated the measles VE using the formula VE =1-ORMH 
(11), where ORMH was the protective Mantel–
Haenszel odds ratio associated with having been 
vaccinated with at least one dose of the measles 
vaccine estimated from the case control investiga-
tion. 

 

Ethical considerations 

The Ministry of Health of Uganda gave the directive 
and approval to investigate this outbreak. In agree-
ment with the International Guidelines for Ethical Re-
view of Epidemiological Studies by the Council for 
International Organizations of Medical Sciences 
(1991) and the Office of the Associate Director for 
Science, CDC/Uganda, it was determined that this 
activity was not human subject research and that its 
primary intent was public health practice or disease 
control activity (specifically, epidemic or endemic dis-
ease control activity). Verbal informed consent was 
obtained from the participants before the start of 
each interview. Parental/legal guardian verbal in-
formed consent was obtained on behalf of all the 
children before the start of each interview since they 
were aged less than 10 years. 
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Results 

Descriptive epidemiology 
We identified 30 case-persons (27 probable and 3 confirmed cases) and no deaths. The overall 
subcounty attack rate [AR] was 3.2/1000. The most affected parish was Segalye (AR=9.5/1,000), 
followed by Kikandwa (AR=7.4/1,000) and Kirema (AR=3.0/1,000). The age range of the case-
persons was 6 months to 9 years. The most affected age group was 5-9 years (AR=5.0/1,000), fol-
lowed by 1-4 years (AR=2.6/1,000). The attack rate was similar between males (3.3/1,000) and fe-
males (3.2/1,000). 

All (100%) cases presented with a history of fever, a generalized rash, and red eyes. Twenty-seven 
(90%) had a history of cough and cold. Ten (33%) had pneumonia, 8 (27%) had oral and throat 
sores, and 2 (6.7%) had otitis media as complications of measles. 

The epidemic curve (Figure 1) showed a propagated measles outbreak. The outbreak lasted 88 
days. On 2 June 2021, the index case of the outbreak was identified in the Kirema Parish of 
Semuto Subcounty. The outbreak was not suspected until 28 July 2021, when health workers in 
Kalege Health Center II received reports of children with measles-like symptoms in the community. 
The outbreak was confirmed on 25 August 2021. Investigations started on 29 August 2021. The 
last case occurred between 25 and 28 August 2021. 

 

Hypothesis generation findings 

Of the 11 case-persons, 8 (73%) had visited a water collection point during the exposure period, 3 
(27%) did not receive vitamin A supplementation in the six months preceding the infection, 3 (27%) 
played in the neighborhood, and 2 (18%) were not vaccinated. None of the case-persons reported 
having the other exposures. We, therefore, considered a visit to a water collection point, vitamin A 
supplementation, playing in the neighborhood, vaccination status, and visiting a health facility as 
the likely drivers for this outbreak. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Distribution of measles cases by date of earliest rash onset, Semuto Subcounty, 
Nakaseke District, Uganda, June–August 2021 
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Table 1: Factors associated with the measles outbreak, Semuto Subcounty, Nakaseke Dis-
trict, Uganda, June–August 2021 

 

* Significant association at p value <0.05 
** Undefined due to having “0” in some cells 
 

Case control study findings 

Twenty-two (73%) case-persons and 117 (96%) control persons were vaccinated (ORMH =0.13, 95% 
CI: 0.037-0.43). Nine (30%) case-persons and 12 (10%) control persons met a symptomatic person 
at a water collection point (ORMH =4.4, 95% CI: 1.6-12). Eighteen (60%) case-persons and 12 (10%) 
control persons met a symptomatic person generally (ORMH =15, 95% CI: 5.7-41). Twenty-one 
(70%) case-persons and 46 (38%) control persons played away from home (ORMH =4.2, 95% CI: 
1.7-11). The other exposures assessed in the case control were not significantly associated with 
measles infection (Table 1). 

Among control persons aged ≥9 months to 9 years, we estimated vaccination coverage to be 97% 
(95% CI: 92-99%). We estimated VE=86% (95% CI: 45–96%) among 22 (79%) case-persons com-
pared to 116 (97%) control persons with a history of measles vaccination (ORMH =0.14; 95% CI: 
0.037–0.55). 

Risk factor Cases %(n) Controls %(n) ORMH (95% CI) 

Measles vaccination 73 (30) 96 (122) 0.13 (0.037-0.43) * 

Received vitamin A in 
last 6 months 

50 (30) 45 (29) 2.5 (0.77-7.9) 

Visited health facility 20 (26) 17 (121) 1.3 (0.47-3.6) 

Travel to a different 
area during the expo-
sure period 

3.3 (30) 7.4 (122) 0.44 (0.052-3.6) 

Longline at a health 
facility 

33 (30) 27 (122) 1.4 (0.59-3.3) 

Visit water collection 
point 

73 (30) 67 (122) 1.4 (0.55-3.3) 

Played at a water col-
lection point 

50 (30) 56 (121) 0.8 (0.35-1.8) 

Long lines at a water 
collection point 

33 (6) 25 (20) 1.7 (0.21-14) 

Met a symptomatic 
person at a water 
point 

30 (30) 10 (120) 4.4 (1.6-12) * 

Shared home with a 
symptomatic person 

57 (30) 0 (122) Undefined ** 

Met a symptomatic 
person at a health fa-
cility 

0 (6) 20 (20) Undefined ** 

Generally, met a 
symptomatic person 

60 (30) 10 (120) 15 (5.7-41) * 

Played away from 
home 

70 (30) 38 (122) 4.2 (1.7-11) * 
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Discussion 

Our investigation showed that this community 
outbreak was mild and affected only 3 parishes 
in the Semuto Subcounty. Older children aged 5
-9 years were the most affected. Measles infec-
tion was lower among vaccinated children. The 
outbreak was propagated by children playing 
away from home and meeting symptomatic 
measles case-persons. The high vaccination 
coverage and suboptimal vaccine effectiveness 
may have reduced community susceptibility to 
infection. 

 

Measles infection increased with an increase in 
age. A shift in the age distribution of measles 
cases toward older age groups has also been 
described in other countries (12). The findings in 
this investigation could be due to waning im-
munity (13) and the accumulation of the suscep-
tible population as the children grow older. The 
waning immunity with age may have increased 
the susceptibility of the older children to mea-
sles infections. This can be avoided in the future 
by introducing a second dose of the measles-
rubella vaccine for older children into the nation-
al routine immunization schedule (14). Contrary 
to the findings in this outbreak, an investigation 
of a measles outbreak in the Somali Region of 
Ethiopia showed that the younger age group <1 
year was the most affected compared to all oth-
er age groups (15). This could be due to the dif-
ference in vaccination coverage in the two re-
gions at the time of the outbreaks. The current 
outbreak occurred in an area with high vaccina-
tion coverage, whereas the outbreak in the So-
mali Region occurred in an area with very low 
vaccination coverage of the <1-year-olds (15). 

 

This investigation showed that the history of be-
ing vaccinated with the measles vaccine was 
protective against measles virus infection. This 
is in line with findings from other measles out-
break investigations conducted in Ethiopia that 
found that being vaccinated with the measles 
vaccine was protective against measles (16). 
Other investigations conducted in Uganda and 
China also noted that not being vaccinated 
against measles was a risk factor for measles 
infection (17, 18). The current outbreak mainly 
occurred among pockets of unvaccinated chil-
dren. These unvaccinated children exposed 
some of the vaccinated children to measles in-
fection. The findings in this investigation are ex-

pected because measles vaccination is the best 
approach for preventing measles infections and 
outbreaks (2). The measles vaccine confers im-
munity to the person who has been vaccinated, 
and the WHO recommends at least 2 doses of 
measles vaccine to be administered at 9 and 
between 15–18 months of age (19). One can 
also get immunity through being infected with 
measles, but it comes with severe complications 
(2). 

 

Children who met with symptomatic measles 
case-persons while at the water collection 
points were more likely to contract measles than 
those who did not meet any symptomatic mea-
sles case-persons at the water collection point. 
This finding is similar to findings in another out-
break investigation, where measles was associ-
ated with the congregation of children at water 
collection points (18). This is not surprising 
since measles is an airborne disease (1, 2). In 
this community, similar to most African settings, 
women are the default caretakers for children 
(18). These women usually move with children 
as they collect water for domestic use. The old-
er children aged more than 5 years at times go 
without adults. For adults, water collection 
points are meeting points where they converse 
with each other. As the children wait for the 
adults to fill up the water collecting containers 
and finish their conversations, they mingle and 
play with other children. If one of the children is 
symptomatic and in the infectious phase, this 
facilitates transmission of measles to the other 
children, as was demonstrated in several other 
studies (18). Contrary to the findings in our in-
vestigation, visiting water collection points was 
protective in another outbreak investigation 
(20), which was due to it being a sign of healthy 
children and therefore a lower chance of visiting 
a pediatric ward in a hospital, which was the 
source and site of the outbreak at the time. 

 

During this outbreak, playing away from home 
and meeting a symptomatic person were gener-
ally strongly associated with measles infection. 
These findings agree with results from several 
other studies (18), which demonstrated that 
congregation settings facilitate measles trans-
mission. As children move away from their 
homes to other places to play with other chil-
dren, their chances of getting in contact with an 
infected measles person increase. This is not 
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surprising since measles is a highly contagious 
airborne infection that is transmitted from an 
infected person to a noninfected person via the 
respiratory route or through direct contact with 
the infected person (2). 

 

This was a mild measles outbreak with vaccine 
coverage and vaccine effectiveness falling in 
the recommended ranges (2). Other studies 
have also shown that measles outbreaks can 
occur in communities with >95% vaccine cov-
erage and with documented vaccine effective-
ness of >85% (21). However, most previous 
investigations have shown that measles out-
breaks are primarily due to low vaccine cover-
age of <95%, low vaccine effectiveness of 
<85%, or both (15), which is understandable 
due to the existence of a susceptible popula-
tion and lack of herd immunity. The vaccination 
coverage and vaccine effectiveness in this in-
vestigation could explain the small size and 
limited spread of this outbreak (22). The find-
ings in this investigation are also consistent 
with reports that when measles occurs in im-
munized individuals, the illness is less severe 
(23). This is also predictable since the measles 
vaccine is not 100% effective (21). Uganda 
currently administers a one-dose measles-
rubella-containing vaccine to children at 9 
months as part of the routine vaccination 
schedule (24). Measles outbreaks still occur 
even in countries with high vaccination cover-
age of the two-dose measles vaccine because 
a susceptible population still accumulates fairly 
swiftly (21). Therefore, it is not surprising that 
measles outbreaks still occur in Uganda. 

 
Study limitations 
This investigation had some limitations. The 
lack of a sufficient sample size rendered it im-
possible to conduct a more detailed analysis 
(multivariate regression analysis) to control for 
confounding. Vaccination status was based on 
caretakers’ recall, which might have led to re-
call bias leading to an overestimation of vac-
cine effectiveness and vaccination coverage. In 
this investigation, we assumed that the controls 
were representative of the general population 
and used the proportion of controls vaccinated 
to estimate vaccination coverage instead of the 
standard WHO community survey method. 
This result might have overestimated the vac-
cination coverage. Additionally, we could not 
triangulate with the administrative coverage, 

since vaccination records in some of the health 
facilities were not up to date, hence, the low ad-
ministrative coverage compared to the calculated 
vaccination coverage. We did not ascertain the 
history of measles infection outside our exposure 
and outbreak period as a source of measles im-
munity among the controls, which could have con-
founded the calculation of vaccine effectiveness. 

 

Conclusion 

We concluded that contact with symptomatic chil-
dren either at home or at a water collection point 
and playing away from home were associated with 
this measles outbreak. Measles vaccination was 
protective against measles infection. The vaccina-
tion coverage and vaccine effectiveness could not 
explain the occurrence of this outbreak. 

We recommended that the Nakaseke District 
Health team conduct a mass community measles 
revaccination campaign for all children 6 months to 
9 years in Semuto Subcounty to capture pockets 
of unvaccinated children in the area and act as the 
booster dose for those who might have received 
only one dose. Parents and guardians to isolate 
children with measles-like symptoms. Children 
who had not received the measles-rubella vac-
cines were referred to the nearby health facilities, 
where they received their vaccines. 

 

Acknowledgement 
The authors would like to thank Nakaseke District 
leadership, including the District Health Team who 
spearheaded the district outbreak response ef-
forts, Mr. Yawe Moses the Biostatistician, and the 
District Surveillance Focal Person of Nakaseke 
District for coordinating the investigation activities. 
Ms. Namisango Christine, a Nurse at Kalege 
Health Centre III, is also acknowledged for her vig-
ilance in identifying the measles cases as well as 
involvement in the investigation. 

References 
1. Control CfD, Prevention. Vaccine preventa-
ble deaths and the Global Immunization Vision 
and Strategy, 2006-2015. MMWR Morbidity and 
mortality weekly report. 2006;55(18):511-5. 
2. WHO. Measles Fact Sheets WHO Website: 
World Health Organisation; 2019 [updated 5 De-
cember 2019. Available from: https://www.who.int/
news-room/fact-sheets/detail/measles. 
3. Uganda: Measles vaccination coverage 
[Internet]. World Health Organisation. 2021 [cited 

https://www.who.int/news-room/fact-sheets/detail/measles
https://www.who.int/news-room/fact-sheets/detail/measles


24 | 

 

 

Continues to page 25 

December 6, 2021]. Available from: https://
immunizationdata.who.int/pages/coverage/
MCV.html?
CODE=UGA&ANTIGEN=MCV1&YEAR=. 
4. UGANDA LAUNCHES NATIONAL MEA-
SLES- RUBELLA AND POLIO IMMUNISATION 
CAMPAIGN [Internet]. Ministry of Health, Republic 
of Uganda. 2019 [cited 06/11/2021]. Available 
from: https://www.health.go.ug/2019/11/27/
uganda-launces-national-measles-rubella-and-
polio-immunisation-campaign/. 
5. MoH. National technical guidelines for inte-
grated disease surveillance and response. Kam-
pala: Uganda Ministry of Health; 2012. p. 437. 
6. UBOS. The National Population and Housing 
Census 2014 – Main Report. Kampala: Uganda 
Bureau of Statistics; 2016. 
7. WHO. Manual for the Laboratory Diagnosis 
of Measles and Rubella Virus Infection. 2nd ed. 
Geneva: World Health Organisation; 2007. 
8. Analysis of case control studies [Internet]. 
Available from: https://sites.google.com/site/
outbreaktoolkit/website-builder/analysis-of-case-
control-studies?tmpl=%2Fsystem%2Fapp%
2Ftemplates%2Fprint%2F&showPrintDialog=1. 
9. MANTEL-HAENSZEL TEST [Internet]. Na-
tional Institute of Standards and Technology, Sta-
tistical Engineering Division.  [cited 06/11/2021]. 
Available from: https://www.itl.nist.gov/div898/
software/dataplot/refman1/auxillar/mantel.htm. 
10. Fleiss JL, Levin B, Paik MC. Statistical meth-
ods for rates and proportions: john wiley & sons; 
2013. 
11. Weinberg GA, Szilagyi PG. Vaccine epidemi-
ology: efficacy, effectiveness, and the translational 
research roadmap. The Journal of infectious dis-
eases. 2010;201(11):1607-10. 
12. Wichmann O, Siedler A, Sagebiel D, Hellen-
brand W, Santibanez S, Mankertz A, et al. Further 
efforts needed to achieve measles elimination in 
Germany: results of an outbreak investigation. 
Bulletin of the World Health Organization. 
2009;87:108-15. 
13. Yang L, Grenfell BT, Mina MJ. Waning im-
munity and re-emergence of measles and mumps 
in the vaccine era. Current opinion in virology. 
2020;40:48-54. 
14. WHO. M-M-R® II (MEASLES, MUMPS, and 
RUBELLA VIRUS VACCINE LIVE). 2004. 
15. Mohammed Y, Alemu A. Measles Outbreak 
Investigation and Response in Jarar Zone of Ethi-
opian Somali Regional State, Eastern Ethiopia. 
2017;8:86-91. 

16. Yusuf M, Ayalew N. Measles Outbreak Inves-
tigation and Response in Jarar Zone of Ethiopian 
Somali Regional State, Eastern Ethiopia. Int J Mi-
crobiol Res. 2017;8(3):86-91. 
17. Hao L, Ma C, Wannemuehler KA, Su Q, An 
Z, Cairns L, et al. Risk factors for measles in chil-
dren aged 8 months–14 years in China after na-
tionwide measles campaign: A multi-site case-
control study, 2012–2013. Vaccine. 2016;34
(51):6545-52. 
18. Majwala RK, Nakiire L, Kadobera D, Ario AR, 
Kusiima J, Atuhairwe JA, et al. Measles outbreak 
propagated by children congregating at water col-
lection points in Mayuge District, eastern Uganda, 
July–October, 2016. BMC infectious diseases. 
2018;18(1):1-7. 
19. Immunization, Vaccines and Biologicals: 
Measles [Internet]. World Health Organisation.  
[cited 15 December 2021]. Available from: https://
www.who.int/teams/immunization-vaccines-and-
biologicals/diseases/measles. 
20. Biribawa C, Atuhairwe JA, Bulage L, 
Okethwangu DO, Kwesiga B, Ario AR, et al. Mea-
sles outbreak amplified in a pediatric ward: Lyan-
tonde District, Uganda, August 2017. BMC infec-
tious diseases. 2020;20:1-8. 
21. Marin M, Nguyen HQ, Langidrik JR, Edwards 
R, Briand K, Papania MJ, et al. Measles transmis-
sion and vaccine effectiveness during a large out-
break on a densely populated island: implications 
for vaccination policy. Clinical infectious diseases. 
2006;42(3):315-9. 
22. Yeung LF, Lurie P, Dayan G, Eduardo E, 
Britz PH, Redd SB, et al. A limited measles out-
break in a highly vaccinated US boarding school. 
Pediatrics. 2005;116(6):1287-91. 
23. Aaby P, Bukh J, Leerhøy J, Lisse IM, Mord-
horst CH, Pedersen IR. Vaccinated children get 
milder measles infection: a community study from 
Guinea-Bissau. Journal of infectious diseases. 
1986;154(5):858-63. 
24. MOH. Immunisation guidelines by the Ugan-
da National Expanded Programme on Immunisa-
tion (UNEPI). Kampala: Ministry of Health; 2019. 
 

https://immunizationdata.who.int/pages/coverage/MCV.html?CODE=UGA&ANTIGEN=MCV1&YEAR
https://immunizationdata.who.int/pages/coverage/MCV.html?CODE=UGA&ANTIGEN=MCV1&YEAR
https://immunizationdata.who.int/pages/coverage/MCV.html?CODE=UGA&ANTIGEN=MCV1&YEAR
https://immunizationdata.who.int/pages/coverage/MCV.html?CODE=UGA&ANTIGEN=MCV1&YEAR
https://www.health.go.ug/2019/11/27/uganda-launces-national-measles-rubella-and-polio-immunisation-campaign/
https://www.health.go.ug/2019/11/27/uganda-launces-national-measles-rubella-and-polio-immunisation-campaign/
https://www.health.go.ug/2019/11/27/uganda-launces-national-measles-rubella-and-polio-immunisation-campaign/
https://sites.google.com/site/outbreaktoolkit/website-builder/analysis-of-case-control-studies?tmpl=%2Fsystem%2Fapp%2Ftemplates%2Fprint%2F&showPrintDialog=1
https://sites.google.com/site/outbreaktoolkit/website-builder/analysis-of-case-control-studies?tmpl=%2Fsystem%2Fapp%2Ftemplates%2Fprint%2F&showPrintDialog=1
https://sites.google.com/site/outbreaktoolkit/website-builder/analysis-of-case-control-studies?tmpl=%2Fsystem%2Fapp%2Ftemplates%2Fprint%2F&showPrintDialog=1
https://sites.google.com/site/outbreaktoolkit/website-builder/analysis-of-case-control-studies?tmpl=%2Fsystem%2Fapp%2Ftemplates%2Fprint%2F&showPrintDialog=1
https://www.itl.nist.gov/div898/software/dataplot/refman1/auxillar/mantel.htm
https://www.itl.nist.gov/div898/software/dataplot/refman1/auxillar/mantel.htm
https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/measles
https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/measles
https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/measles


| 25 

 

 

Continued from page 24 

Continues to page 26 

Weekly surveillance data reporting on epi-
demic prone diseases, Uganda, 2020–2021 

Authors: Hildah Tendo Nansikombi
1*

, Benon 
Kwesiga

1
, Emma Sam Arinaitwe

2
, Leocadia 

Kwagonza
2
, Julie R. Harris

3
 

Institutional affiliations: 
1
Uganda Public 

Health Fellowship Program, Kampala, Uganda, 
2
Ministry of Health, Uganda 

3
US Centers for 

Disease Control and Prevention, Kampala, 
Uganda 

*Corresponding author: Email: hnansikom-
bi@musph.ac.ug, Tel: +256777570470 

Summary 

Background: Disease surveillance provides 
vital data for disease prevention and control 
programs. Incomplete and untimely data are 
common challenges in planning, monitoring, 
and evaluation of health sector performance, 
and health service delivery in many African set-
tings. We described the completeness and 
timeliness of weekly surveillance data reporting 
on epidemic prone diseases, Uganda, 2020-
2021. 

Methods: We abstracted data on complete-
ness and timeliness of weekly reporting on epi-
demic prone diseases from 136 districts of 
Uganda from the District Health Information 
System version2 (DHIS2) platform. Timeliness 
is the proportion of all expected weekly reports 
from 136 districts of Uganda that were submit-
ted to DHIS2 by 12:00pm of the Monday of the 
following week. Completeness is the proportion 
of all expected weekly reports from 136 dis-
tricts of Uganda that were completely filled and 
submitted to DHIS2 by 12:00pm of the 
Wednesday of the following week. We deter-
mined the proportions and trends of complete-
ness and timeliness of reporting at national lev-
el by year, health regions, and district.  

Results: National average of reporting time-
liness and completeness was 49% and 75% in 
2021 while in 2020, it was 44% and 70% re-
spectively. Both weekly completeness and 
timeliness of reporting increased in 2021 by 
5% when compared to 2020. Eight of the 15 
health regions achieved the target for com-
pleteness at 80%; Lango Region attained the 
highest (93%) in 2020, and Karamoja Region 
attained 96% in 2021. None of the regions 
achieved the target for timeliness at 80% in 
both 2020 and 2021. Kampala District attained 
the lowest in completeness of reporting:38% 
and 32% in 2020 and 2021 respectively, regis-

tering a 6% decrease. Kampala District still at-
tained the lowest in timeliness of reporting (19%) 
in the both 2020 and 2021. 

Conclusion: Weekly reporting on epidemic 
prone diseases became more complete over 
time, but timeliness of reporting is still poor.  Fur-
ther investigations to identify particular bottle-
necks to reporting completeness and timeliness 
of surveillance data are needed to address the 
variations at both district and regional levels.  

 

Background 

Uganda is a low-income country that continues to 
experience disease outbreaks caused by emerg-
ing and re-emerging diseases such as cholera, 
typhoid, COVID-19, and viral haemorrhagic fe-
vers [1, 2]. Infectious disease outbreaks if not de-
tected and reported early can rapidly spread and 
result in high morbidity and mortality [3]. To curb 
the effects of disease outbreaks, effective public 
health surveillance systems are needed to pro-
vide timely and accurate information leading to 
early detection of potential outbreaks and con-
taining them in the local areas [2, 4]. 

The key strategy for implementing public health 
surveillance in African countries is the Integrated 
Disease Surveillance and Response (IDSR) 
strategy which was launched by WHO Afro in 
1998 [5, 6]. One of the main goals of IDSR imple-
mentation is to monitor disease and public health 
event trends in order to ensure that any unusual 
disease patterns such as outbreaks are detected 
quickly, investigated, and responded to within the 
shortest time [6, 7].  

The IDSR system in Uganda refers to reportable 
priority diseases as per the third edition of IDSR 
Technical Guidelines launched in 2021. The dis-
eases are categorized as follows: diseases tar-
geted for elimination, epidemic prone diseases, 
diseases of public health importance, and public 
health events of international concern under IHR 
2005 [8]. These priority diseases have varying 
reporting timelines and requirements. Surveil-
lance data on these diseases is reported as im-
mediate, weekly, monthly or quarterly reports. 
Reports on epidemic prone diseases must be 
sent weekly [2].  

Diseases, conditions or events that must be re-
ported weekly are 20 as follows: Acute Flaccid 
Paralysis (AFP), Acute haemorrhagic fever syn-
drome (Ebola, Marburg, Lassa Fever, Crimean-
Congo), Acute Jaundice, Adverse events follow-
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ing immunization (AEFI), Anthrax, Cholera, Den-
gue fever, Diarrhoea with blood (Shigella), Guin-
ea Worm Disease (Dracunculiasis), Malaria, 
Malnutrition in under 5 years, Measles, Menin-
gococcal Meningitis, Maternal death, Neonatal 
death, Neonatal tetanus, Plague, Rift Valley Fe-
ver, Severe Acute Respiratory Illness (SARI) 
clusters, Rabies, Typhoid, Yellow fever, and la-
boratory confirmed multidrug and extremely 
drug resistant Tuberculosis [6, 8]. 

In Uganda, disease surveillance information is 
reported in a hierarchical order from the commu-
nities through the 136 districts to the national 
health system. At each level of the health sys-
tem, as data are transferred from one level to 
another, problems of completeness, timeliness, 
and data quality may be incurred leading to un-
reliable information for planning, monitoring, and 
health service delivery [9]. To combat such chal-
lenges, surveillance systems need to be periodi-
cally assessed on key indicators such as com-
pleteness and timeliness of reporting to ensure 
that the objectives of surveillance are being met. 
For this reason, IDSR performance is often eval-
uated on completeness of reporting (proportion 
of districts submitting completely filled reports 
and timeliness of reporting (proportion of dis-
tricts submitting reports on time) through the 
District Health Information System version 2 
(DHIS2) [5, 10]. The DHIS2 automatically deter-
mines the number of reports submitted against 
the number expected to estimate completeness 
(by midday every Wednesday). It also indicates 
the number of reports which are submitted on 
time (by midday every Monday) [8].  

After several years of IDSR implementation in 
Uganda, assessment of its performance was 
conducted in 2016 and revealed improvements 
in both timeliness (40 to 68%) and complete-
ness (56 to 78%) of reporting at national level 
since 2012 when the second edition of IDSR 
was launched [1]. This assessment was con-
ducted in only a few selected districts using dis-
trict data. Furthermore, given the challenges 
posed by the COVID-19 pandemic to public 
health surveillance and response, it is important 
to document the performance of key surveil-
lance indicators amidst the COVID-19 pandem-
ic. However, DHIS2 data on completeness and 
timeliness of reporting was available starting 
from 2020. We described the timeliness and 
completeness of weekly surveillance data re-
porting on epidemic prone diseases, Uganda, 
2020 to 2021. 

Methods  

Study setting  
Uganda is made up of fifteen health administra-
tive regions which are further divided into 136 
districts and health facilities. Health service de-
livery is organised in tiers; from Health Centre 
(HC) I, HC II, HC III, HC IV, general hospital, 
regional referral hospital, and national referral 
hospital. Operationally, HC I are Village Health 
Teams (VHTs) that provide referral services to 
the higher levels.   

Data source and disease surveillance report-
ing procedures 
Surveillance data on completeness and timeli-
ness of reporting on epidemic prone diseases is 
stored on the DHIS2. The DHIS2 is an open-
source web-based platform maintained at the 
national level by the Ministry of Health (MoH). 
The software is used for reporting, analysing, 
and disseminating health data as part of the 
Health Management Information System 
(HMIS). Disease surveillance reporting in Ugan-
da follows a hierarchical order from community 
level to the national level of the health system 
through the DHIS2. At the community level, sur-
veillance activities are conducted by community 
volunteers (village health teams) who are 
trained using simple case definitions and report 
their observations to the periphery health facili-
ties. Then at the health facility level, the data 
are differentiated including information from out-
patient, in-patient, consulting room and labora-
tory registers into daily summary sheets and 
IDSR reporting forms. The data are then sent to 
the district health office (DHO) as immediate, 
weekly, monthly or quarterly reports. The re-
ports are received at the DHO by the biostatisti-
cians who enter the data into the electronic 
DHIS2, which has the capability to automatically 
aggregate the information, reported from the 
periphery health facilities into district level data. 
The aggregated data sent from the district to the 
regional level using the DHIS2 are merged into 
regional and national level datasets. The periph-
ery, district, and regional levels have specified 
times for reports submission. The DHIS2 sys-
tem automatically determines the number of re-
ports submitted against the number expected to 
estimate timeliness (by midday every Monday). 
It also indicates the number of complete reports 
(by midday every Wednesday) [8]. 
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Study variables, data abstraction, and analysis 
We analysed data on completeness and timeliness of weekly reporting of epidemic prone diseases 
from all the 136 districts of Uganda reporting through the DHIS2. Timeliness is the proportion of all 
expected weekly reports from all 136 districts of Uganda that were submitted to DHIS2 by 12:00pm of 
the Monday of the following week. Completeness is the proportion of all expected weekly reports from 
136 districts of Uganda that were completely filled and submitted to DHIS2 by 12:00pm of the 
Wednesday of the following week. We determined the overall proportions and trends of completeness 
and timeliness of reporting at national level by year, health regions, and district.  

 
 
Ethical considerations 
We used routine surveillance data reported by districts to the MoH for this analysis. The data is ag-
gregated with no identifying information. The US Centres for Disease Control and Prevention (CDC) 
provided non-research determination for this analysis. We also sought and obtained permission from 
MoH to use the data. 

Results 

National completeness and timeliness of weekly surveillance data reporting on epidemic 
prone diseases, Uganda, 2020 –2021 

Trend of timeliness of weekly surveillance data reporting on epidemic prone diseases, Ugan-
da, 2020 –2021 
Data on timeliness of reporting was recorded beginning epidemiological week four of 2020 with 23% 
timeliness of reporting. The national timeliness of reporting was below the 80% target throughout 
2020 and 2021 (Figure 1). The national timeliness of reporting was 49% in 2021 compared to 44% in 
2020, indicating a 5% increase over the two-year period.   
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Trend of completeness of weekly surveillance data reporting on epidemic prone diseases, 
Uganda, 2020 –2021 
The national completeness of reporting was 14% in epidemiological week one of 2020, increased 
over time and reached the 80% target at epidemiological week 22 of 2020 though dropped at week 
43 and remained below the target until the end of 2021 (Figure 1). The national completeness of 
reporting was 75% in 2021 compared to 70% in 2020, indicating a 5% increase over the two-year 
period.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Completeness and timeliness of weekly surveillance data reporting on epidemic 
prone diseases, Uganda, 2020 –2021 

Completeness and timeliness of weekly surveillance data reporting on epidemic prone dis-
eases by health region, Uganda, 2020 –2021 

Timeliness of weekly surveillance data reporting on epidemic prone diseases by health re-
gion, Uganda, 2020 –2021 
None of the 15 health regions achieved the national target for timeliness of reporting at 80%. How-
ever, there was a notable increase in timeliness of reporting across all health regions except Kam-
pala Region which also attained the lowest in timeliness of reporting (19%) in both 2020 and 2021 
(Figure 2). 
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Figure 2: Timeliness of weekly surveillance data reporting on epidemic prone diseases 
by health region, Uganda, 2020 –2021 

Completeness of weekly surveillance data reporting on epidemic prone diseases by 
health region, Uganda, 2020 –2021 
Of the 15 health regions, eight achieved the target for completeness of reporting at 80%; Kara-
moja and Lango Regions attained the highest 96% and 93% in 2021 and 2020 respectively. 
Unlike other regions registering improvement in completeness of reporting from 2020 to 2021, 
Kampala Region attained the lowest and registered a 6% decrease: 38% and 32% in 2020 and 
2021 respectively (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Completeness of weekly surveillance data reporting on epidemic prone diseas-
es by health region, Uganda, 2020 –2021 
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Timeliness of reporting weekly surveillance data reporting on epidemic prone diseases by 
district, Uganda, 2020 –2021 
Timeliness of reporting was poor throughout 2020 and 2021, below 60% in many of the districts. 
Only Kibuku District attained the 80% target for timeliness of reporting in 2020 (81%). In 2021, nine 
districts improved and attained target for reporting timeliness: Buyende (88%), Isingiro (84%), Kibu-
ku (83%), Rakai (82%), Nwoya (98), Lira (80%), Kalangala (86%), Kyotera (86%), and Kaabong 
(82%) (Figure 4). 

 

Figure 4: Timeliness of weekly surveillance data reporting on epidemic prone diseases by 
district, Uganda, 2020–2021 

Completeness of weekly surveillance data reporting on epidemic prone diseases by health 
district, Uganda, 2020 –2021 
Majority of the districts achieved the 80% target of completeness of reporting in 2020 and improve-
ments continued to be seen in 2021. All districts in Karamoja Region attained and maintained the 
80% target of completeness throughout 2020 and 2021. Districts of Kampala, Busoga Region 
(Bugiri, Jinja), and South-central Region (Bukomansimbi, Masaka, Kassanda, Wakiso), and Rwam-
para continued to perform poorly with less than 60% completeness of reporting throughout 2020 
and 2021 (Figure 5). 
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Figure 5: Completeness of weekly surveillance data reporting on epidemic prone diseases 
by district, Uganda, 2020–2021 

Discussion  

This study addresses an important aspect of public health surveillance systems in Sub-Saharan Af-
rica (SSA). Our findings indicate improvements in surveillance data reporting both at regional and 
national levels, which supports similar findings from SSA of progress in reporting completeness and 
timeliness associated with either IDSR system or DHIS2 implementation [2, 11, 12]. In spite of the 
observed improvements, the overall reporting completeness and timeliness remains insufficient be-
low the 80% target, and varies greatly by health regions and district.  

Although Kiberu et al. argued that challenges of data reporting seem to have been resolved through 
the use of DHIS instead of paper-based forms in Uganda, this may have worked for a few districts. 
The increases in both completeness and timeliness of reporting are likely due to the internet-based 
reporting and continuous reminders of reports submission through personal mobile phones as it has 
been reported from other countries [13, 14]. In addition, the ongoing COVID-19 pandemic might 
have increased biostatisticians’ and surveillance focal persons’ alertness and understanding of the 
need for surveillance data reporting, thus the improvement in reporting completeness and timeliness 
as reported by similar studies [15, 16]. However, our findings don’t fully support this since data be-
fore the pandemic are not available for us to understand the impact of the pandemic on surveillance 
data reporting. On the other hand, the poor reporting rates in some districts might have been influ-
enced by poor motivation, network and internet challenges, which have potential for error introduc-
tion thus affecting data accuracy [17]. 

The findings further revealed low and varied levels in the reporting timeliness at districts and region-
al levels. This is in line with previous studies which reported that low timeliness is still common at all 
levels of health services [12, 18]. The possibility of missing outbreaks and delays in public health 
response such as contact tracing due to untimely and incomplete reporting appears to be a real 
challenge in the Uganda health system. Continued training of disease surveillance and health infor-
mation officers in addition to routine validation of data reports by biostatisticians can help improve 
completeness, timeliness and data quality of reporting. In the long term, plans should be initiated to 
scale up data entering into DHIS2 by the periphery health system such as health centres, clinics, to 
address issues of completeness and timeliness.  

Our study should be interpreted based on the following limitations. Firstly, the findings were based 
on a short duration since data were only available in DHIS2 from 2020; the data only covered the 

2020 2021 

 

 



32 | 

 

 

Continues to page 33 

COVID-19 pandemic period. We couldn’t therefore describe reporting before and during the pan-
demic to establish its effect on surveillance data reporting. Secondly, common challenges with inter-
net data transmission in all parts of Uganda might have introduced some data errors resulting in bias 
in our findings. 

Conclusion 
Timeliness and completeness of weekly epidemic prone disease surveillance reporting through 
DHIS2 improved over time.  However, despite these improvements, timeliness of reporting still re-
mains poor below target in most of the districts and all health regions. Continuous support supervi-
sion, mentorship and additional system/infrastructure enhancements, including internet connectivity, 
may be required to further enhance surveillance data reporting.  Further investigations to identify 
particular bottlenecks to reporting completeness and timeliness of surveillance data are needed to 
address the variations at district and regional levels. 
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Summary 

Background: Widespread COVID-19 vaccine 
uptake is necessary for epidemic control. A 
February 2021 study in Uganda suggested that 
public uptake would follow uptake among lead-
ers. In May 2021, Baylor Uganda convened and 
led community dialogue meetings with district 
leaders from Western Uganda to promote vac-
cine uptake among leaders. We assessed the 
effect of the meetings on willingness towards 
COVID-19 vaccine uptake. 

Methods: All departmental district leaders, 
including health, education, security, engineer-
ing, and finance of the 17 districts in Western 
Uganda, were invited to the meetings, which 
lasted approximately four hours. Scripts were 
used, and the same topics were discussed in all 
meetings. Leaders completed self-administered 
questionnaires before and after the meetings. 
We used a five-point Likert scale to assess will-
ingness to receive the vaccine. We analyzed 
the findings using Wilcoxon’s signed-rank test. 

Results: Among 268 attendees, 164 (61%) 
completed the pre- and post-meeting assess-
ments; 48 (18%) had already been vaccinated, 
and 56 (21%) declined due to time constraints. 
Among the 164, the median scores for willing-
ness to receive the vaccine changed from three 
(neutral) pre-meeting to five (strong willingness) 
post-meeting (p<0.0005). 

mailto:nsubugaeddiej@musph.ac.ug
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Conclusion: Dialogue meetings led to district 
leaders’ increased willingness to receive the 
COVID-19 vaccine. The information dissemina-
tion, interactive discussions, and the influence of 
trusted health experts may have led to the 
changes observed post-meeting. Broader use of 
such meetings with community leaders could re-
duce COVID-19 vaccine hesitancy and increase 
uptake. 

 

Introduction 

The Uganda Ministry of Health (MOH) began the 
deployment of vaccination against SARS-CoV-2 
in March 2021. Vaccination was offered to priori-
tized subpopulations, which included health 
workers, teachers, adults with comorbidities, and 
the elderly (1). With the lack of a proven effective 
treatment against COVID-19 at the time, the vac-
cine was an essential additional measure to the 
existing standard operating procedures (e.g., use 
face masks, hand washing, and social distanc-
ing) to prevent COVID-19 spread (2-4). Wide-
spread vaccine uptake is necessary for epidemic 
control (5). However, polls conducted worldwide 
showed that many people expressed hesitancy 
about receiving the COVID-19 vaccine (6). As a 
result, there was a need to identify behavior 
change methods that could effectively lead to 
increased COVID-19 vaccine uptake (2, 7). 
Community dialogue meetings are one method 
that can promote awareness and behavior 
change. 

Uganda has faced a low level of uptake of new 
vaccines, such as the Human Papilloma Virus, 
which targeted girls aged 9–14 years in Uganda 
beginning in 2015 (8). Even after its use in the 
country for six years, its coverage was still low, 
partly due to negative media reporting (9) and 
the poor public attitude towards the vaccine, 
such as the perceived feeling that the vaccine 
had severe side effects (8). Even vaccines used 
in the country for a long time, such as the Diph-
theria, Pertussis, and Tetanus-Hepatitis b-
Hemophilus influenza type b (DPT-Hep-Hib) vac-
cines, still faced challenges with uptake due to 
misconceptions (9). Additionally, there was pub-
lic distrust about the new vaccines due to a feel-
ing that Africans were being used as 
“experimental specimens” (9). 

As of May 1, 2021, the cumulative number of 
COVID-19 cases in Uganda stood at 41,975 cas-

es, 13 months after Uganda reported its first 
case (10, 11). We suspected that due to the 
few cases at the time, many did not take 
COVID-19 seriously, which affected their per-
ception and attitudes towards receiving the 
COVID-19 vaccines. These negative attitudes 
contributed to COVID-19 vaccine hesitancy at 
the time, with only 354,736 eligible people 
vaccinated as of May 1, 2021, nearly two 
months after COVID-19 vaccination was intro-
duced in Uganda, despite the availability of 
free COVID-19 vaccines (12). A February 
2021 study in Uganda suggested that public 
uptake of COVID-19 vaccines would follow 
the uptake of vaccines among leaders (13). In 
May 2021, community dialogue meetings 
were held with Baylor Uganda and district 
leaders from Western Uganda as a way of 
reducing COVID-19 vaccine hesitancy and 
promoting the uptake of COVID-19 vaccines 
among district leaders and their communities. 
However, it was not known whether these 
meetings would change participants’ attitudes 
about COVID-19 vaccination. Therefore, we 
assessed the effects of the meetings on dis-
trict leaders’ COVID-19 risk perception, 
COVID-19 vaccine concerns, perceived vac-
cine benefits, perceived vaccine access, and 
willingness to receive the vaccine. 

Methods 

Study setting 
We conducted the evaluation in 17 districts of 
Western Uganda (Figure 1). Of the 41,975 
COVID-19 cases reported nationally by May 
1, 2021, 2,305 (6%) were reported in 17 dis-
tricts—1,430 (3%) from the Tooro Region 
(Bundibugyo, Bunyangabu, Kabarole, Kam-
wenge, Kasese, Kitagwenda, Kyegegwa, 
Kyenjojo, and Ntoroko districts) and 875 (2%) 
from the Bunyoro Region (Buliisa, Hoima, Ka-
gadi, Kakumiro, Kibale, Kikube, Kiryandongo, 
and Masindi districts) (11). Despite the availa-
bility of free COVID-19 vaccines at the time, 
the 17 districts had low vaccine uptake, with 
only 20,358 (25%) vaccinated out of a total of 
81,430 eligible people who were supposed to 
have been vaccinated by May 1, 2021 (12). 
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Figure 1: Districts of Western Uganda where community dialogue meetings on dis-
trict leaders’ willingness to receive the COVID-19 vaccine were conducted, May 2021 

 

Study design 
We conducted a pre-post evaluation study, through which we assessed district leaders’ will-
ingness to receive the COVID-19 vaccine before and after the community dialogue meetings 
conducted by Baylor Uganda in May 2021. Scripts were used to lead the dialogues, and the 
same topics were discussed at all meetings. 

Community dialogue description 
Community dialogue is a forum that brings together people from different sections of society 
and creates an opportunity for exchanging ideas, information, and perspectives, clarifying 
viewpoints, and developing solutions to issues of interest to society (14-16). District leaders 
were invited because it was demonstrated in several studies that they can play vital roles in 
supporting or opposing health service utilization through the mobilization of community mem-
bers (17-19). Dialogue participants included political, technical, cultural, and religious leaders. 
The political leaders consisted of the District Local Council V (LC V) chairpersons, secretaries 
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for health, councilors, and Resident District Com-
missioners (RDCs). Technical district leaders in-
cluded Chief Administrative Officers (CAOs) and 
district heads of departments such as health, ed-
ucation, planning, production, works, administra-
tion, human resources, and finance. District reli-
gious leaders from all prevalent faiths in Ugan-
da—including but not limited to Catholics, Angli-
cans, and Muslims—and cultural leaders were 
also invited. 

One community dialogue meeting was held in 
each of the 17 districts, and 14–21 district lead-
ers from each district participated in the meet-
ings. The number of district leaders who partici-
pated in the dialogue meetings depended on 
their availability at the time of the meetings. A 
total of 268 district leaders from nine districts 
participated in the meetings and were invited to 
participate in the evaluation assessment (Figure 
1). On average, each meeting lasted approxi-
mately four hours. 

After arrival and registration, participants com-
pleted the pre-meeting assessment question-
naire, followed by opening prayers, self-
introductions, brief remarks by Baylor Uganda 
staff, and opening remarks by District Health Of-
ficers (DHOs). Meetings were chaired by District 
Health Educators (DHEs) who made brief 
presentations on frequently asked questions 
about COVID-19 vaccines. Among the issues 
that the DHEs talked about were general COVID
-19 information (what it is, signs and symptoms, 
who is at risk, how one can be protected from 
contracting it), the types and availability of differ-
ent COVID-19 vaccines in circulation, how the 
vaccines work, how they were developed, and 
why they were developed in a short time. 

The DHEs also talked about COVID-19 vaccines 
in Uganda—which type are given to Ugandans, 
why, who is eligible to receive those vaccines, 
and why they are eligible. Other topics included 
vaccine availability, administration, safety, effec-
tiveness, common side effects, risks of serious 
reactions, and how to deal with them. 

After their presentations, DHEs allowed partici-
pants to ask questions, raise points of concern, 
and answer each other from their different views 
of understanding. This was under the guidance 
of DHEs and other technical professionals, such 
as DHOs and Assistant DHOs, who were pre-

sent in the meetings. After issues and con-
cerns about the vaccines were discussed to 
every participant’s satisfaction, DHEs summa-
rized key messages and closed the meetings. 

Closing activities included the development of 
an action plan on how each participant would 
disseminate the information they received 
from the meeting to the community to pro-
mote vaccine uptake. Each leader was invited 
to complete the same evaluation question-
naire that was administered at the beginning 
of the meeting. 

Questionnaire 
The self-administered questionnaire consisted 
of information on sociodemographic factors 
and willingness to receive a COVID-19 vac-
cine. For the five-point Likert scale questions, 
participants indicated 1 strongly disagree, 2 
disagree, 3 neither disagree nor agree, 4 
agree, or 5 strongly agree. 

The assessment was performed based on 
three of the most prominent health behavior 
theory constructs—the health belief model 
(20), the theory of planned behavior (21), and 
the extended parallel process model (22). We 
used these theories to assess COVID-19 risk 
perception, vaccine concerns, perceived vac-
cine benefits, perceived vaccine access, and 
willingness to receive a COVID-19 vaccine. 

 

Study variables 
In the questionnaire, we asked about socio-
demographic factors, including highest educa-
tion level attained, presence of children 
younger than five years old at home, pres-
ence of elderly 60 years or older at home, and 
district of work. We asked four questions on 
willingness to receive a COVID-19 vaccine. 
We constructed a composite score by sum-
ming scores from the four questions. 

Data analysis 
We analyzed the data using STATA version 
14.0. We described sociodemographic factors 
using frequencies and percentages. Likert 
scale data were ordinal and not normally dis-
tributed when tested for normality using the 
Shapiro–Wilk tests, so we used the non-
parametric Wilcoxon signed-rank test to as-
sess differences between pre- and post-
dialogue scores for each question (23, 24). 
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We used Wilcoxon’s signed-rank test instead 
of the sign test because it has more statistical 
power (25). Wilcoxon’s signed-rank test ranks 
the degree of change between the paired 
scores in addition to considering the degree of 
change measured by the sign test, providing 
more information for analysis (25). 

To calculate the magnitude of the effect of the 
community dialogue meetings on willingness to 
receive the COVID-19 vaccines, we used 
Cliff’s delta measure (Cliff’s dominance meas-
ure), which is the accepted measure of effect 
size for the Wilcoxon signed-rank test (26, 27), 
to calculate the effect sizes (r) of the changes 
(28). It is obtained by subtracting the ratio of 
the negative rank-sum to the total rank-sum 
from that of the positive rank-sum to the total 
rank-sum (29, 30). The effect size ranges from 
0 to 1, with 0 indicating that the groups are sta-
tistically equal and 1 implying that one group 
significantly dominates (29, 30). We graded 
the effect size as small effect (r=0.1-0.3), medi-
um effect (r=0.4-0.5), and large effect (r=0.6-
1.0) for both positive and negative changes 
(28). 

 As part of the analysis, we reported median 
frequencies, percentages, and first and third 
quartiles, which we used to calculate interquar-
tile ranges (IQRs) for both pre- and post-
meeting assessments. We defined significance 
as p≤0.05. We also performed logistic regres-
sion to assess whether COVID-19 vaccine will-
ingness was associated with the presence of 
children younger than five years old or elderly 
persons 60 years or older at home. 

 

Ethical considerations 
This assessment was in response to a public 
health emergency. The Ministry of Health gave 
the directive and approval to evaluate the ef-
fect of the dialogue meetings on the leader’s 
willingness and intention to receive COVID-19 
vaccines. The Office of the Associate Director 
for Science, CDC/Uganda, also determined 
that this activity was not human subject re-
search. Its primary intent was public health 
practice and epidemic disease control. Written 
informed consent was sought from the re-
spondents. All respondents were informed that 
their participation was voluntary and that their 
refusal would not result in any negative conse-

quences. To protect the confidentiality of the 
respondents, each was assigned a unique 
identifier. 

 

Results 

Final evaluation sample size 
Among the 268 community dialogue meeting 
attendees, 164 (61%) filled out both pre- and 
post-meeting assessments. Forty-eight (18%) 
who had already been vaccinated and 56 
(21%) who completed only the pre-meeting 
assessment due to time constraints were ex-
cluded from the analysis. 

Sociodemographic characteristics of com-
munity dialogue participants 
In total, 150 (92%) of the 164 district leaders 
who participated in the study had attained ei-
ther a tertiary or university education; the rest 
had attained secondary or primary education. 
Most (118, 72%) were men. The districts with 
the highest numbers of participants were 
Kikube (21, 13%), Kibale (20, 12%), and Hoi-
ma (20, 12%); Kyegegwa had the fewest par-
ticipants (14, 8.0%) (Table 1). 
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Table 1: Sociodemographic characteristics of community dialogue participants, Western 
Uganda, May 2021 (N=164) 

 

*A frontline worker who worked during the COVID-19 response, e.g., a health worker and a 
COVID-19 district task force member 

 

 

 

Variable Frequency (n) Percent (%) 

Education     

  Primary 2 1 

  Secondary 12 7 

  Tertiary/University 150 92 

Having children <5 years old in the house-
hold 

    

  No 56 34 

  Yes 108 66 

Having elderly ≥60 years old in the house-
hold 

    

  No 114 70 

  Yes 50 30 

Sex     

  Female 46 28 

  Male 118 72 

A frontline worker during COVID-19 re-
sponse* 

    

  No 48 29 

  Yes 116 71 

Districts     

  Hoima 20 12 

  Kagadi 18 11 

  Kakumiro 16 10 

  Kamwenge 16 10 

  Kibaale 20 12 

  Kikuube 21 13 

  Kitagwenda 18 11 

  Kyegegwa 14 8 

  Masindi 21 13 
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Willingness to receive the COVID-19 vaccine 
Before the meetings, 114 (70%) district leaders neither agreed nor disagreed (median: 3, IQR: 3,3) 
that they were willing to receive the COVID-19 vaccines. After the meetings, 158 (96%) leaders 
strongly agreed (median: 5; IQR: 5,5) that they were willing to receive the vaccine. This change 
was statistically significant (p<0.0005, r=0.995) (Table 2, Figure 2). 

 

Table 2: Effect of community dialogue meetings on district leaders’ willingness to receive 
the COVID-19 vaccine, Western Uganda, May 2021 (N=164) 

 

 
Median IQR of 1=strongly disagree, 2=disagree, 3=neither disagree nor agree, 4=agree, or 
5=strongly agree. * Significant association at p-value < 0.05 

Variable Pre-dialogue assess-
ment 

Post-dialogue as-
sessment 

p-value Effect 
Size (r) 

 Median Median     

n % IQR n % (IQR) 

Willingness to receive 
COVID-19 vaccines 

114 70 3 (3,3) 158 96 5 (5,5) <0.0005* 0.995 

  I am thinking of getting 
the vaccine 

107 65 3 (3,4) 158 96 5 (5,5) <0.0005* 1.000 

  I am prepared to receive 
the vaccine 

114 70 3 (3,3) 158 96 5 (5,5) <0.001* 1.000 

  I will get vaccinated if a 
health worker offers me 
the vaccine 

122 74 3 (3,3) 157 96 5 (5,5) <0.0005* 0.993 

  I will get vaccinated for 
COVID-19 

122 74 3 (3,3) 160 98 5 (5,5) <0.0005* 0.996 
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Figure 2: Summary of the effect of community dialogue meetings on district leaders’ will-
ingness to receive the COVID-19 vaccine, Western Uganda, May (N=164) 

 

Discussion 

Based on 164 district leaders completing pre- and post-meeting questionnaires, community dia-
logue meetings led to increased willingness and intention to receive COVID-19 vaccines. District 
leaders’ willingness to receive the COVID-19 vaccines increased after the meetings as they were 
provided with information on the safety and side effects of the vaccines. Information dissemina-
tion, interactive discussion (individual questions and concerns being answered or addressed to 
the satisfaction of the participants), and the personal influence of trust in experts instead of mere 
risk communication materials led to the changes we observed in post-meeting assessments. The 
discursive nature of the meetings among the leaders themselves and between the leaders and 
facilitators might have led to an improvement in their willingness to receive the COVID-19 vac-
cines. It was shown that learning environments that provide learners with more understanding, 
richer and more realistic contexts, and dialogic dimensions can be persuasive and lead to even-
tual behavior change (31). As leaders learned more information, they asked more questions, 
which, when answered, might have led to improvement in their willingness to receive the vac-
cine. Our findings are in line with Bandura’s argument that the type of learning environment and 
teaching method can improve the self-efficacy of individuals (32). Similar findings were also re-
ported by Fenci and Scheel, who found that a question-and-answer format of learning can create 
a positive climate that engages participants, thereby leading to improved self-efficacy towards 
adopting a given behavior (33). 

During these meetings, district medical experts supported the uptake of the vaccines and ex-
plained and answered the questions raised by the meeting participants to their satisfaction. 
Since these medical experts are trusted and have at times been involved in the treatment of the 
district leaders, this might have influenced the changes in willingness to receive the vaccine ob-
served after the meetings. Findings from this study are consistent with findings from other stud-
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ies that showed that trust in experts improved 
acceptance of vaccines and reduced anti-
vaccination sentiments and that effective poli-
cymaking depended on trust in the experts 
(34, 35). 

The improvements in district leaders’ willing-
ness and intention to receive the COVID-19 
vaccines may have been due to peer influ-
ence. If leaders influence each other, this im-
plies that leaders will also be more likely than 
risk communication materials alone to influ-
ence other community members. Targeted 
community health education with the oppor-
tunity for discussion can be a vital tool to im-
prove attitudes towards the COVID-19 vac-
cine. This is consistent with several studies 
that found community health education to be 
one of the most effective methods of increas-
ing community willingness to receive vaccines 
(36-38). 

Study limitations 
Although we report changes in participants’ 
willingness to receive the COVID-19 vac-
cines, we do not know if the theoretical 
changes eventually led to vaccine uptake. 
District leaders may have overreported their 
willingness to receive the COVID-19 vaccine 
after the meeting due to social desirability. 
Participants could provide proof of vaccina-
tion, but that is beyond the scope of the dia-
logues. 

 

Conclusion 
The 17 community leader dialogue meetings 
reported here led to district leaders’ increased 
willingness to receive the COVID-19 vaccine. 
These improvements might influence public 
uptake of the COVID-19 vaccines if leaders 
get vaccinated and publicly share their vac-
cination status and what they learned during 
dialogue meetings. The information dissemi-
nation, interactive discussions, and the influ-
ence of trusted health experts may have led 
to the changes observed after the meetings. 
Broader use of such meetings with communi-
ty leaders could reduce COVID-19 vaccine 
hesitancy and increase uptake. We recom-
mend the broader use of such meetings to 
bring together health authorities and other 
community leaders as a way of reducing 
COVID-19 vaccine hesitancy and increasing 

uptake. Scaling up community dialogue meet-
ings in the form of public town hall meetings to 
involve community members might also have 
the same effect. 
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Summary 

Introduction: Uganda is among the countries 
with the highest burden of stillbirths globally. In 
2014, Uganda adopted the World Health Organi-
zation (WHO) Every Newborn Action Plan 
(ENAP), which targets <10 per 1,000 deliveries 
by 2035. Despite the burden of stillbirths in Ugan-
da, little is known about the trends of burden 
since ENAP was introduced. We assessed the 
distribution, temporal, and spatial trends of still-
births, Uganda, 2014-2020, to guide control inter-
ventions.   

Methods: We obtained and analysed still 
births surveillance data from the District Health 
Information System, 2014–2020. A stillbirth was 
defined as death of a foetus >28 weeks of preg-
nancy or weighing >1000g before or during birth 
reported to health facility. We calculated annual 
incidence rates of stillbirths per 1,000 deliveries 
at district, regional, and national levels. We used 
logistic regression to determine significance of 
trends.  

Results: The overall national annual incidence 
of stillbirths decreased from 24/1,000 deliveries in 
2014 to 17/1,000 deliveries in 2020. During the 
same time period, reporting rates declined from 
71% in 2014 to 46% in 2020. The central region 
continuously had the highest incidence rate for 
the past 5 years despite the largest decline 
(OR=0.79; CI=0.77-0.83, P<0.001) while the 
eastern region had the smallest decline 
(OR=0.59; CI=0.57-0.61, P<0.001). Districts with 
persistently high annual incidence rates of still-
births (>30/1000) included Mubende, Kalangala, 
Hoima, and Nebbi. There was no difference in the 
reporting rates of the most- vs least-affected dis-
tricts.  
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Conclusion: Even with suboptimal report-
ing, the incidence of stillbirths remained far 
above the national target. Specific areas in the 
country appear to have particularly high still-
birth rates. We recommend continuous capac-
ity building in managing pregnant women with 
emphasis on the most affected districts, and 
investigation into the reasons for low report-
ing.  

 

Background 

Still birth is when a baby dies after 28 weeks 
of pregnancy, or more than 1000g but before 
or during birth. Still births are classified into 
macerated or fresh still births depending on 
when they occur [1]. Macerated still birth is the 
intrauterine death of a foetus before the onset 
of labour where the foetus has showed degen-
erative changes while fresh stillbirth is the in-
trauterine death of a foetus during labour or 
delivery [1]. With quality health care through-
out pregnancy and childbirth, most stillbirths 
are preventable; over 40 percent are fresh still 
births and can be avoided with improved quali-
ty of care during childbirth including routine 
monitoring and timely access to emergency 
obstetric care when required [1].   

Still births are a growing public health con-
cern. The United Nations Inter-Agency Group 
for Child Mortality Estimation (UN IGME) re-
leased its first-ever global stillbirth estimates in 
2020, which revealed that the ratio of the num-
ber of stillbirths to number of under-five deaths 
has increased from 0.77 in 2000 to 0.82 in 
2019, globally [2]. The global estimate of still 
births is 2 million babies yearly, with three out 
of 4 stillbirths occurring in Sub-Saharan Africa 
(SSA) or Southern Asia[2]. In SSA, stillbirth 
rate stands at 21.7 per 1,000 total births. Still-
births are often underreported, so it is possible 
that even these numbers are underestimated 
[1, 3, 4].  

In low- and middle-income settings, maternal 
conditions associated with stillbirth include hy-
pertension, diabetes, maternal infection (e.g. 
syphilis, malaria, HIV), maternal undernutri-
tion, obesity, and smoking [6].- Other factors 
which significantly contribute to stillbirths in-
clude: foetal asphyxia, trauma, prolonged la-

bour, congenital infections and foetal distress 
[7, 8]. 

With quality health care throughout pregnan-
cy and childbirth, most stillbirths are prevent-
able. In Uganda, the rate of stillbirths in 2015 
was 21/1,000 live births. Also, a study in a 
hospital in the North showed the stillbirth rate 
at 20 deaths per 1000 deliveries  [9]. Govern-
ment of Uganda has ensured that there are 
health facilities within every 5km radius to 
help mothers easily access healthcare [10], it 
has also provided free antenatal care ser-
vices where mama-kits are distributed to help 
mother and their unborn babies during deliv-
ery [11]. Public health facilities also provide 
folic acid and iron supplementation, preven-
tion of malaria through providing intermittent 
preventive treatment and distribution of treat-
ed mosquito nets, and improved detection 
and management of syphilis to pregnant 
women to improve on pregnancy outcomes 
[12, 13].  

In 2014, the World Health Organisation de-
veloped an action plan to prevent stillbirths. 
This plan, called the Every Newborn Action 
Plan (ENAP), was adopted by Uganda and 
targets a reduction in stillbirth rates to <10 
per 1000 total births by 2035 [14, 15]. The 
plan involves supporting government leader-
ship and providing guidance on how to 
strengthen newborn health components in 
existing health sector plans and strategies, 
especially those that relate to reproductive, 
maternal, and child health. However, there 
are few data on stillbirth rates in Uganda. 
Therefore, we assessed the distribution, tem-
poral, and spatial trends of stillbirths in Ugan-
da, 2014-2020, to guide control interventions. 

 

Methods 

Study setting 
We conducted a countrywide study. Uganda 
is found in East Africa. The population of the 
country was approximately 47 million people 
in 2021 and has a fertility rate of 4.7 births 
per woman in 2020 [16]. Uganda is divided 
into health administrative regions which are 
further subdivided into health sub-districts 
geographically. The health service delivery is 
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organised in levels from the lowest; Health 
Centre (HCI), HCII, HCIII, HCIV, general hos-
pital, regional referral hospital, and national 
referral hospital which is the highest.  

Study design and data source  
We conducted a descriptive analysis of still-
births surveillance data reported through the 
electronic District Health Information System 
(DHIS2), a computer-based national health 
information system. According to the DHIS2, 
a stillbirth is the death of a foetus weighing 
>1000g or >28 weeks of pregnancy, either 
before or during birth. Data on stillbirths is 
routinely generated at registered health facili-
ties (all public health facilities plus most pri-
vate health facilities), aggregated at district 
level, and then forwarded to the national data-
base. This data is then utilized by authorised 
Ministry of Health officials and other stake-
holders for analysis to obtain meaningful in-
formation.  

Study variables and data analysis 
We abstracted data using pivot tables in 
DHIS2 on still-births as well as total deliveries 
in the health facilities from January 2014 to 
December 2020. We obtained data on fresh 
still births, macerated stillbirths, and total de-
liveries. The data from DHIS2 was download-
ed, merged and summarized in Microsoft Ex-
cel sheets.  

Data on fresh and macerated stillbirths was 
summed to obtain the total still births. We cal-
culated incidence rates for still births by coun-
try and disaggregated by region, district, and 
year. We calculated the annual incidence 
rates by dividing the total number of still-births 
by the total deliveries in health facilities, multi-
plied by 1,000 in Uganda between 2014 and 
2020. We obtained a mean annual incidence 
rate by summing the annual incidence rate 
divided by seven. The incidence rates were 
presented on a trend line graph. Total still-
births were disintegrated into Fresh stillbirths 
(FSB) and Macerated stillbirths (MSB). We 
calculated the proportion of fresh still births 
out of the total stillbirths. Incidence rate of 
FSB was equal to number of FSB divided by 
total deliveries, multiplied by 1000 while inci-
dence rate of MSB was equal to number of 
MSB divided by total deliveries, multiplied by 
1000. The reporting rates were automatically 
generated by the DHIS2.  

We then imported data into Epi info version 7 
to do logistics regression analysis so as to de-
termine the significance of the trends. We 
drew choropleth maps using Quantum Geo-
graphic Information System (QGIS) to show 
the distribution of incidence rates of still-births 
at the national level in the different districts.  

Ethical considerations 
The Ministry of Health of Uganda through 
the office of the Director General Health 
Services 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 Associ-
ate Director for Science, U.S. Centers for 
Disease Control and Prevention, deter-
mined that this study was not a human sub-
jects research with the primary intent of im-
proving use of data to guide public health 
planning and practice.  

Results 

Trend of annual incidence rate of still-
births, Uganda, 2014-2020   
The Incidence rate of still births per 1000 deliv-
eries as recorded by health facilities in Uganda 
from 2014 to 2020 showed a decline. The 
mean annual incidence rate over the years 
was 20 still births per 1000 deliveries. The 
highest annual incidence over the seven years 
was recorded in 2014, while the lowest was in 
2020. The incidence reduced from 24 stillbirths 
in 2014, to 20 stillbirths in 2015, and then in-
creased to 22 still births in 2016. The following 
years of 2017-2020 had an annual decline in 
stillbirths from 21 to 17 per 1000 deliveries 
(Figure 1). The reporting rates ranged from 
71% to 74% for the period 2014 to 2019; then 
had a steep decline to 46% in 2020.   

The incidence of stillbirths decreased by 6.9% 
from 2014 to 2020 and the decreasing trend 
was statistically significant. (OR=0.69; CI=0.67 
– 0.70, P<0.001).  
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Figure 1: Trend of annual incidence of stillbirths per 1,000 total deliveries, Uganda, 
2014-2020  

Over the study period, the incidence rate of fresh stillbirths was slightly more than that of mac-
erated stillbirths. In 2014, the incidence of FSB appeared much higher than that of MSB and 
over the following years the difference narrowed down (Figure 2). 

 

Figure 2: Incidences of fresh and macerated stillbirths in Uganda, 2014-2020 

 

Temporal trends of still-births incidence, regional level, Uganda, 2014-2020 

We observed a statistically significant decrease in the incidence rates of still-births per 1,000 de-
liveries in all the regions of Uganda (Figure 3 and Table 1). Between 2014 and 2020, the central 
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and western regions registered the highest mean annual incidence rate of 22 still-births per 1,000 
deliveries while Northern and Eastern regions registered the lowest mean incidence rate of 18 per 
1,000 deliveries. The central region had a steep decline in incidence in 2015 and then a rise in 
2016, this was followed with a shallow decline in the subsequent years until 2020 (Figure 3).  

 
 

 
Figure 3: incidence rate of stillbirths, regional level, 2014-2020 

 

 

Table 1: Significance of the trends of incidence of still-births, regional level, Uganda, 2017- 
2020 

 

 

Distribution of still-births incidence, district level, Uganda, 2014-2020 
Most of the districts in Uganda had an incidence above the target -10 stillbirths per 1000 deliver-
ies. Generally, there was a minimal decrease in the distribution of stillbirths from 2014 to 2020. 
About 20 districts registered over 30 stillbirths per 1000 deliveries in 2014 and 2015, this number 
reduced in 2016. In 2017, about 10 districts had over 30 stillbirths per 1000 deliveries. There were 
less than 10 districts with over 30 stillbirths in 2019 and 2020. The districts with persistently high 
incidence of >30 still births per 1000 deliveries included: Mubende, Kalangala, Hoima, and Nebbi 

Region Odds Ratio 95% CI P-
Value 

Central Region 2014/2020 0.79 0.77 - 0.83 <0.001 

Eastern Region 2014/2020 0.59 0.57 - 0.61 <0.001 

 Northern Region 2014/2020 0.78 0.75 - 0.81 <0.001 

Western region 2014/2020 0.69 0.66 - 0.72 <0.001 
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(Figure 4). 
 

 

Figure 4: Still-births incidence by districts, Uganda, 2014-2020 

 

Discussion 

We assessed the distribution, temporal, and spatial trends of stillbirths in Uganda, 2014-2020. 
The highest annual incidence over the seven years was recorded in 2014, while the lowest was in 
2020.  Over the study period, the mean still birth rate was 20 still births per 1000 deliveries. Re-
porting on stillbirths was less than the target for the national target of 80% throughout the study 
period with 2020 being the worst year.  There was a significant decrease in the incidence rate of 
stillbirths from 2014 to 2020 in Uganda at national and at regional level. This is similar to what 
has been recorded at the global level where there has been a reduction in stillbirth rate from 2000 
to 2019, estimated at 2.3% despite the fact that still births are increasingly concentrated in Sub-
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Saharan Africa [17, 18].  

The highest recorded incidence among the 
seven years happened in 2014. This is the 
year ENAP was initiated in Uganda. Through 
the ENAP initiative health workers across the 
country were trained in managing deliveries 
and danger signs of pregnant women. Some 
of the factors attributed to these deaths in-
cluded: delay of the mother to seek help from 
a professional health worker, absence of criti-
cal human resource and equipment in health 
facilities. The causes of deaths included res-
piratory distress syndrome, birth asphyxia, 
prematurity and syphilis [19]. By 2019, coun-
tries such as South Sudan, Democratic Re-
public of Congo, Chad, Guinea, and Somalia 
had more than 25 still births per 1000 deliver-
ies while Uganda had 18 stillbirths per 1000 
deliveries[17].. 

The incidence of fresh stillbirths was more 
than that of macerated still births. Similarly, a 
study in a peri-urban district in Ghana re-
vealed higher fresh stillbirths which was asso-
ciated with mothers with a parity of 1.6 ± 1.9 
compared to mothers with macerated still-
births who had a parity of 2.54 ± 2.7 [8]. Fresh 
stillbirths are associated with gaps in care 
during labor and at delivery while macerated 
stillbirths are often associated with insults in 
utero during the antenatal period [21, 22]. Key 
effective interventions to reduce stillbirths in-
clude basic and comprehensive emergency 
obstetric care. [12]. 

The rates of reporting on still births were be-
low the target (80%) for each of the years and 
this affected the representation of the actual 
burden of still births. The year 2020 had the 
lowest recorded stillbirths with the lowest re-
porting rate. The low reporting rate shows that 
in 2020 the stillbirths could have been an un-
der-estimate due to the challenges in mater-
nal and child health services delivery caused 
by the response to the COVID 19 pandemic. 
This could be attributed to the restrictions of 
movement of people and vehicles which 
caused a decrease in services delivered to 
women as well as delays in seeking care [23-
25].  

Many stillbirths are potentially preventable 
and the most common cause is placental in-
sufficiency, followed by maternal medical dis-

orders, hypertensive conditions, and spontane-
ous preterm birth [26, 27].  

Study limitations 
We utilized secondary data, which is limited in 
terms of variables to compressively assess the 
stillbirth challenge in Uganda. The rate of report-
ing in the system was less than 80% for all years; 
this limited us from getting the full representation 
of the incidence of still births in Uganda. It is pos-
sible that, the estimates we are reporting are an 
under estimate. 

Conclusion 
Stillbirths incidence rate in Uganda still remains 
far above the national target for ENAP goals.  
Specific districts appear to have particularly high 
still birth rates over the study period. We recom-
mend continuous capacity building in managing 
pregnant women with emphasis on the most af-
fected districts, and investigation into the reasons 
for low reporting.  
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