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Dear Reader,

We take great pleasure in welcoming you to /
Issue 2 Volume 9 of the Uganda Public Health
Bulletin.

We aim to inform the district, national, and global stake-
holders on disease outbreak investigations, public health
surveillance, and interventions undertaken in detecting, pre-
venting, and responding to public health events in Uganda.

In this issue, we present a variety of articles including: Mental
illness among migrant domestic workers returning to Uganda
from the Middle-East, Birth preparedness among pregnant
women in lganga-Mayuge District, Road traffic injuries, Inter-
mittent Preventive Treatment utilization for malaria in preg-
nancy in Uganda, Rift Valley Fever outbreaks in Uganda, Pre-
exposure Prophylaxis among Adolescent Girls and Young
Women, Red eye outbreaks in Uganda Prisons and Schools,
Imported Cholera outbreak, Food poisoning outbreak caused
by Aeromonas bacteria at a funeral in Jinja District, Uganda,
and several upcoming world public health awareness events.

Should you have any questions or require additional
information related to articles in this bulletin please contact us
on:

mkomugisha@uniph.go.ug, dwenani@uniph.go.ug,
annetnamusisi@uniph.go.ug, Ibulage@uniph.go.ug

We hope you find this information valuable and we shall
appreciate any feedback from you.

Thank you
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Summary

Introduction: The labour export business in
Uganda has grown over several years with in-
creasing numbers of women being exported to the
Middle-East for domestic work. In 2023, there was
an alert raised about increasing numbers of mi-
grant domestic workers (MDWs) returning with
mental illness documented at Kazuri Medical Cen-
ter at the airport. We profiled these returnees, esti-
mated the incidence of mental illness among
them, and explored perceptions and experiences
of key stakeholders.

Methods: To identify and characterize cases,
we reviewed records from the register of mentally
ill returnees’ at Kazuri Medical Center, 2019—
2023. We estimated incidence as number of men-
tally ill returnees per 100,000 Ugandan domestic
workers in the middle east per year. We conduct-
ed key informant interviews with labour export
companies, returnees, and clinicians at Kazuri
and Butabika to explore perceptions and experi-
ences regarding mental illness among returning
MDWs, and analysed these using inductive the-
matic analysis

Results: Overall, we identified 133 mentally ill
returnees, during the study period. All were fe-
male, Median age was 31 years(range:21-46).
Only 81(61%) had a country of employment docu-
mented among whom 44(54%) were from Saudi
Arabia. Only 31(23%) had their companies docu-
mented among which 9(29%) were unlicensed.
The number of mentally ill returnees increased
from 26 in 2019 to 38 in 2023. The estimated inci-
dence of mental illness among returnees dropped
from 41/100,000 in 2019 to 11/100,000 in 2020
and by 2023 was 14/100,000. Perceived contribu-
tory factors to mental iliness included isolation

from family, heavy workload, physical/sexual abuse
and prior history of mental iliness; exacerbated by
stringent contract terms. Traffickers/unlicensed com-
panies were also a threat to these workers isolating
them from the protections of the legitimate labour
export system.

Conclusion: There was an overall decline in inci-
dence of mental illness among Ugandan MDWs in
the Middle-East from 2019-2023. Perceived contrib-
utory factors include isolation from family, work
stress, prior history of mental iliness, exacerbated by
stringent contract terms; and traffickers may also
play a role. Comprehensive mental health screen-
ing, counselling and anti-trafficking instruction
should be instituted as part of the recruitment pro-
cess for immigrant workers.

Background

Domestic workers, in general are faced with difficult
working conditions, including long working hours,
low pay, lack of legal protections, maltreatment, and
social isolation. This is even worse among foreign
domestic workers commonly referred to as migrant
domestic workers (MDWs), who are far away from
their social support structures and therefore more
prone to stress, anxiety, depression, and other men-
tal health disorders as a result (1-5).

The labour export business in Uganda has grown
over the last several years with increasing numbers
of women being exported to the Middle-East to work
as house maids(6,7). On arrival in the Middle East-
ern countries, these MDWs are placed in homes,
their passports taken as insurance by their employ-
ers and are then put to work. A number of them are
forced to return to Uganda under various circum-
stances including poor health. The details of these
circumstances are not well documented, and since
2019, there have been reports of these MDWs re-
turning from abroad with mental iliness.

In 2023, reports from Kazuri Medical Center, which
is a health care provider facility located at Entebbe
International Airport, shows an increasing number of
returnees diagnosed with mental iliness or depres-
sion from 2019 to date; an average of 4 per month in
2023 alone. This facility is the only Health Care pro-
vider at the Entebbe International airport and at-
tends to all returnees in need of medical care.
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On arrival from the Middle- East, these returnees are received by the aviation police following notifica-
tion by the aircraft on which they travelled. They are then handed over to their relatives or taken to
Kazuri Medical Centre from where they are linked to relatives or handed over to their recruiting agen-

cy.

As mental illness is increasingly becoming a matter of public health importance, we investigated these
reports, profiled the migrant domestic workers returning from the Middle-East with mental iliness from
2019-2023, estimated the incidence of mental illness among them and explored perceptions and ex-
periences of key stakeholders regarding factors that might be contributing to mental iliness among
them.

Methods

Study design: We conducted a cross-sectional study using a mixed methods approach. We started
off with a descriptive analysis of the data from mentally ill returnees at Kazuri Medical Center at En-
tebbe International Airport which is the first stop for returnees with mental illness. We also reviewed
information from the External Employment Management Information System which keeps track of la-
bour export in Uganda. We then conducted key informant interviews with labour export companies,
returnees from the Middle East, and clinicians at Kazuri Medical Center and Butabika Hospital, the
National Referral Hospital for treatment of mental health conditions.

Study site, setting, and population: We conducted the investigation among domestic workers
returning from the Middles East at Entebbe International Airport, Wakiso District, Kazuri Medical Cen-
ter which is the first stop for returnees with mental iliness; and in Kampala which is the home for most
of the labour exporting companies in the country (Figure 1). Documentation of mentally ill returnees at
Kazuri was instituted in 2019 and since then, all returnees from the middle east who are considered
mentally ill are documented in a special records file at the facility. On arrival, each returnee suspected
to have mental illness is reviewed by a clinician, any documents they have including passport, nation-
al identification, employment records are copied and retained in the file. They are given ‘first aid’ and
then handed over to their labour export companies, families or other custodians with a referral or rec-
ommendation for continued mental healthcare.

Entebbe International Airport

— —

Kazuri Medical Center

Figure 1: Location of Kazuri Medical Center, Wakiso District



Study variables and data collection

Quantitative data: We abstracted demographic
and clinical data on returnees diagnosed with
mental illness on return from the Middle-East from
2019 to 2023 recorded in the mentally ill return-
ees’ records file. We obtained data on number of
MDWs in the Middle-East from the Ministry of
Gender, Labour, and Social Development.

Qualitative data: We visited 7 Labour export
companies where we interviewed managerial staff
about their recruitment and monitoring processes
as well as their knowledge, perceptions, and ex-
periences regarding mental illness among return-
ees. We conducted telephone interviews with 6
mentally ill returnees and/or their relatives from
whom we obtained information on their knowledge
and experiences regarding mental illness among
them. We also interviewed 6 returnees without
mental illness to assess their knowledge and ex-
periences. We visited Butabika National Referral
Hospital which is country’s only specialized mental
health institutions. We interviewed 2 clinical staff
from Butabika as well as 2 from Kazuri regarding
on their knowledge, perceptions, and experiences
regarding mentally ill returnees. The interviews
were transcribed.

Data management and analysis

Quantitative data

Quantitative data entered and analysed in Mi-
crosoft excel to determine incidence and charac-
terize the mentally ill returnees. We considered all
records in the register from 2019 to 2023 and esti-
mated incidence as number of mentally ill return-
ees per 100,000 domestic workers in the middle
east in the same period. We profiled the returnees
by summarizing the information available in their
records.

Qualitative data
To explore the perceptions and experiences re-

garding mental illness among these returnees,
transcribed data was reviewed and organized into

themes and subthemes. We used the inductive the-
matic analysis approach to analyze the themes and
subthemes and presented findings along the themes
and also quoted some representative statements by
respondents.

Ethics approval and consent to participate

We conducted this study in response to a public
health alert and as such was determined to be non-
research. The MoH authorized this study and the
office of the Center for Global Health, US Center for
Disease Control and Prevention determined that this
activity was not human subject research and with its
primary intent being for public health practice or dis-
ease control. This activity was reviewed by CDC and
was conducted consistent with applicable federal
law and CDC policy. §

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

We obtained permission from the Directors of Buta-
bika National Referral Hospital and Kazuri Medical
Center, and verbal consent from the respondents or
their care givers all of whom were aged =18 years.
Participants were assured that their participation
was voluntary and that there would be no negative
consequences for declining to participate in the in-
vestigation. Data collected did not contain any indi-
vidual personal identifiers and information was
stored in password-protected computers, which
were inaccessible by anyone outside the investiga-
tion team.

Results

Profile of returnees with mental iliness, Uganda,
2019-2023

We listed a total of 133 cases: 26 from 2019,14 from
2020, 19 from 2021, 35 from 2022, and 38 from
2023. All cases were above the age of 20 years and
only 9(9%) were above 40 years (Figure 2).
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aggression, confusion, violent behaviour, abnor-
mal speech, and muteness among others. Only
26(19%) had a specific diagnosis listed (Figure
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Figure 2: Age distribution of returnees with
mental illness from the Middle East, Uganda,
2019-2023

Number of cases

Figure 4: Clinical diagnosis of returnees with

For 52(39%) of the cases, the country from which mental iliness, Uganda, 2019-2023

they were returning was not documented but for Incidence of mental illness among domestic
those with records, all were from the Middle East migrant workers from Uganda in Middle East,
(Figure 3). 2019-2023

The incidence of mental illness among returnees
dropped sharply from 2019 to 2021, plateaued
and then rose in 2023 (Figure 5).
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Figure 3: Distribution of returnees with mental Figure 5: Incidence of mental illness among

iliness by country of employment, Uganda, returnees, Uganda, 2019-2023
2019-2023

Among the 133 returnees, only 31(23%) had their ] ] ]
recruitment companies documented at Kazuriand ~ Perceptions and experiences regarding fac-

of these, 9 (29%) were not licensed as of the time  tors influencing mental illness among return-
of data collection. Among the un-licensed, 2 were ~ €€S from the Middle East, Uganda, 2019-2023

previously licensed but de-licensed in 2021. For 98 The themes identified included: Process of do-
(74%) of the returnees, there was no documenta-  mestic labour recruitment, process of return from
tion of how they left Kazuri Medical Center, while  the Middle East, stressors/triggers of mental ill-

23(17%) were documented as having been picked  ness and mental illness in the general population
up by relatives, and 12(9%) by their recruitment

companies. The cases were documented as hav-
ing mental illness prompted by symptoms such as

Process of domestic labour recruitment
We learned that there is a well-organized process



involved in export of domestic workers. Compa-
nies export between 20 to 50 domestic workers
every month depending on the demand from the
middle east and currently, these licensed compa-
nies only export domestic labour to Saudi Arabia
and not to other countries with which Uganda re-
portedly has no domestic-labour trade agree-
ments. To other countries they export non-
domestic labour. Six out of seven of companies
visited reported exporting only domestic labour
while one reported exporting both domestic (only
to Saudi Arabia) and non-domestic (to other coun-
tries).

During recruitment, mental health is screened by
asking the recruits and their families whether or
not there is history of mental illness; no actual
mental health assessment is done: Socio demo-
graphic screening is also done to ensure that all
recruits are above 20 years and their families are
aware and consent to the recruitment and training
at designated training centers pre-qualified by the
liaison companies. Only those who pass these
processes are then recruited and matched with
families in the Middle East after which contracts
are signed between the worker and the employer,
mediated by the companies. Each contract is for 2
years and includes a standard monthly pay of
UGX 900,000 paid directly by the employer to the
maid, decent accommodation, access to phone
calls and internet.

There is also a clear and functional reporting sys-
tem in place for any complaints by the worker or
employer which complaints are addressed by the
companies accordingly sometimes requiring the
transfer of the worker to another home or return to
Uganda.

Process of return from the Middle East

We learned that Kazuri Medical Centre receives
all domestic workers who are deported from the
middle east with suspicion of mental illness. How-
ever, it was noted that it is possible that some are
met on arrival by their relatives and do not pass
through the clinic. Once at the clinic, the clinicians
with the help of aviation police and Uganda Asso-
ciation of External Recruitment Agencies
(UAERA) contact the responsible labour export
companies and/or patients relatives to whom they

are then handed over. It was reported that some
workers feign mental illness in order to return home
before the end of their contracts.

Stressors/triggers of mental iliness

According to the labour export companies, mistreat-
ment of workers is not common and when it occurs,
there are mechanisms in place to address it. Any
employer accused of this type of assault is blacklist-
ed by the recruitment company and liaison office
and will find it difficult to get another maid.

Some companies admitted knowledge of some
maids returning with genuine mental illness although
they say these are rare. They pointed factors like
‘home sickness’, family problems at home, extreme
weather and work load as some of the factors that
cause stress leading to mental illness among those
who are genuinely sick. They also report that in
some cases, these girls run away or are lured away
from their work places by unscrupulous agents with
the promise of greener pastures. In so doing, they
are in breach of their contracts and liable for arrest
and so they hide from their companies. Unfortunate-
ly, because they have no support system wherever
they have run to, there is no telling what happens to
them there.

According to the healthy returnees, they indeed they
have heard stories and even met some mentally ill
returnees. When asked about what they think was
the cause of the illness, some said that it was witch-
craft sent by ill-wishing relatives who did not want
them to prosper, others said they did not know. They
denied knowledge of any serious forms of abuse
among their peers i.e. physical, sexual or other that
might cause extreme stress and trigger mental ill-
ness. However, they pointed out some factors in-
cluding too much time away from home, not being
able to communicate with family, and family prob-
lems back home that might cause stress while
abroad. Some reported experiences of their col-
leagues sending money back home and their rela-
tives not being able to account for it as one of the
stressors their colleagues have faced. Regarding
their willingness to return to the Middle East despite
knowledge of mental illness among returnees, they
were positive that their experience would be differ-
ent.

Regarding their personal experiences as domestic
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workers abroad, they mentioned a variety of pros We learned that there has generally been an in-
and cons. The pros included: good pay, access to  crease in young women of all professions attend-

support from their offices both in Uganda and in ing the hospital with mental iliness over the last
Saudi Arabia where they are able to report any few years among whom are a few domestic work-
misconduct of their employers and any other prob- ers both from abroad and local from within the
lems they may face during their work abroad, ac- country. However, hitherto there was no particu-
cess to phone-calls, and internet among others. lar interest accorded to this group and so their

The cons mentioned included: too much time away non-clinical information is not well documented
from home, ‘too much work’, sometimes the boss-  making them difficult to trace. The more common
es are unkind and verbally abusive, late pay, and occupations recalled included students, teachers,

some male bosses make sexual advances. How- hairdressers, and business women. Some of the
ever, they reported that for the case of the cons, risk factors identified include increasing rates of
they are able to report to their companies and get substance abuse, gender-based violence, work
support. They are willing to renew their contracts stress, academic pressure, economic stress, rela-

and return to work abroad. They also reported that  tionship stress, and family history of mental ill-
as part of the recruitment process, they had under- ness.

gone work training at a designated training compa-

ny, gone through a medical screening process ata piscussion

designated medical facility and had been briefed

on what to expect once deployed. They were Most of the mentally ill returnees with a docu-
aware of the reporting processes in place. mented country of employment were from Saudi
Arabia. Among the recruitment companies identi-
fied, almost one third were un-licensed. For most
of the returnees, the specific mental iliness was
not named. There was an overall decline in inci-
dence of mental illness among Ugandan MDWs
in the Middle-East from 2019-2023. Factors per-
ceived to be contributing to mental illness among
returnees include long durations of isolation from

family back home, heavy work load, extreme
Most of the relatives could not give details about Weather, prior history of mental i”neSS’ and

the circumstances surrounding the onset of illness.  gpyse.
Some of the patients reported witchcraft as the
cause of their illness while others seemed una-
ware of their illness but could not point out a rea-
son why or how they left the Middle east. There
were no specific reports to suggest particular
known risk factors for mental iliness. Some rela-
tives reported that their patients had since fully re-
covered while others reported persisting mental
iliness.

From the mentally ill returnees and/or their rela-
tives, we learned that some maids are recruited
with existing mental iliness that they do not dis-
close. Some relatives revealed that their patients
were known to have mental illness before being
recruited to work abroad. but had somehow man-
aged to pass through the medical screening pro-
cess without their iliness being noticed.

The incidence of mental illness among these re-
turnees also dropped from 2019 through to 2021,
remained the same in 2022 and rose in 2023.
This drop in 2020 followed by a rise could be due
to the travel restrictions due to COVID-19 in
2020. The subsequent rise could be due to relax-
ing of the travel restrictions after COVID-19.
Among factors perceived to be contributing to
mental illness among these returnees, there was
Based on their interactions with mentally ill return- o specific report of physical or sexual abuse
ees, clinicians cited factors inCIUding isolation from among the returnees interviewed but has been

family, culture ShOCk, extreme Climate, sexual as- known to happen rare|y anditis thought that
sault, physical abuse, and past history of mental  most of those who experience this kind of abuse
illness as some of the risk factors they found in are those who are trafficked by |||ega| or unregis_
some of these patients tered agents (9-11).

Mental iliness in the general population The incidence of mental illness in Uganda is re



portedly on the rise as has been severally docu-
mented in the media and published research(12—
14). Uganda ranks sixth among the countries bur-
dened with mental illness in Uganda and more fe-
males than males are affected(13,15). This likely
explains why even among migrant domestic work-
ers; the numbers are high. Documented risk fac-
tors in the country include stress from work and
personal relationships, domestic violence sub-
stance abuse, poverty among others(14).

Diagnosis of mental illness is still a challenge in
Uganda and the fact that only a few cases had a
specific diagnosis made is an indicator of the lack
of capacity even among health care workers to
identify and diagnose specific mental health disor-
ders. is generally lacking in Uganda even among
health care workers.

The majority of returnees with a country of em-
ployment documented were from Saudi Arabia
which can be explained by the reports that cur-
rently all companies registered to export domestic
workers only do so to Saudi Arabia which report-
edly the only country with which Uganda has an
MOU for export of domestic workers. However, we
also see returnees from other countries which
raises questions about the circumstances under
which these workers were taken to those coun-
tries which according to reports from the labour
export companies should only be trading in non-
domestic labour.

According to the External Employment Manage-
ment Information System, there are currently over
10,000 jobs available in the Middle East, 72% of
which are for domestic workers in Saudi Arabia
(16). Most of the returnees with documented
countries from which they were returning came
from Saudi Arabia. This matches reports and fig-
ures from the ministry of gender, labour and social
development which estimate that an average of
400 Ugandan migrant workers are exported daily
to mainly Saudi Arabia, United Arab Emirates, and
Qatar with Saudi Arabia alone taking almost 90%
of the labour exported(7,17). Given the reports
that licensed companies only export domestic la-
bour to Saudi Arabia and not to other countries,
there is a question about why a considerable
number of these returnees are from Oman, Jordan

among others. Are there systems in place to protect
the workers in these countries?

Since 2019, the number of labour export companies
continues to grow translating into a corresponding
increase in number of domestic workers exported.
Still in 2019, Uganda suspended the trading licenses
of several labour export companies. citing several
violations of human rights (6, 8,17,18,). Among the
returnees registered at Kazuri, only 31(23%) had
their recruitment companies documented, of which 9
(29%) are not licensed today according to the
EEMIS register of labour export companies(8).
Some of these unlicensed companies are among
those that had their licenses suspended in 2019
while for others there is no documentation of them
ever being licensed (8,16). This raises a question
about whether those whose companies were not
documented by Kazuri were recruited by licensed
agencies or independent agents or traffickers as has
been known to happen(9).

The domestic labour export industry has been
streamlined to ensure protection of migrant domestic
workers. All registered companies are available in a
database accessible to the public so that potential
recruits are able to verify their companies(16). There
are also clear reporting mechanisms incase of mal-
treatment by employers. Despite this, as with many
other industries, there are reports of illegal agents
who are not amenable to the existing regulatory
mechanisms and therefore jeopardize the safety of
these workers after unlawfully recruiting them. There
is also the possibility of some legal agents that do
not prioritize the safety and wellbeing of their re-
cruits. This is in keeping with documented reports on
the same(11,12).

All these mechanisms should offer a certain degree
of protection to domestic workers abroad. Nonethe-
less there are still several potential stressors faced
by these workers that may not be amenable to a
streamlined recruitment system for example size of
the workload, isolation from family, stringent terms
of contract especially duration, among others. Physi-
cal and sexual abuse may also be perpetrated
against domestic workers despite the systems in
place to mitigate this as no system can be full proof.
Existing mental iliness is also a risk factor among
these workers, one which the screening processes
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are probably not equipped to detect. This is evi- ensure intellectual content and scientific integrity.
denced by the fact that among the returnees we
documented were some with known history of
mental illness that had precluded them from alter-
native occupations. This indicates a gap in the
medical screening process and highlights the need
to address this issue accordingly.
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Summary

Background: Uganda is one of the Sub-Saharan
countries with a high maternal mortality ratio esti-
mated at 336 deaths per 100,000 live births. Birth
preparedness and Complication readiness (BPCR)
is an effective strategy for reducing maternal and
neonatal mortality. In Uganda, there is limited infor-
mation on the level and factors associated with
BPCR. We determined the level of Birth BPCR and
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associated factors among pregnant women in
Eastern Uganda, 2006—2018 to inform program-
ming.

Methods: We analyzed secondary data from
the lganga-Mayuge Health and Demographic Sur-
veillance Site (IMHDSS) in Eastern Uganda. We
extracted data on demographics and BPCR risk
factors for pregnant women,2006-2018. A woman
was considered prepared for birth and its complica-
tion if she practiced at least 3 of the following dur-
ing pregnancy: identified health facility for place of
delivery, saved money for the purpose of pregnan-
cy and childbirth, decided to deliver by skilled pro-
vider, and had made provision for baby’s clothes.
We evaluated factors associated with BPCR using
multivariable logistic regression.

Results: We identified 4,472 pregnant women of
which 3,800 (85%) were prepared for birth and its
complications. The mean age of pregnant women
was 28 years (range:13-47). Pregnant women
aged 235 years (adjusted odds ratio (aOR)=1.5,
95%CI=1.0041-2.2), Antenatal care (ANC) attend-
ance (aOR=13, 95%CI=4.5-40), wealth index (fifth
quintile/wealthiest: aOR=2.7, 95%CI|=1.8-4.2,
fourth quintile: aOR=1.7, 95%CI=1.2-2.5, and third
quintile: AOR=1.4, 95%CI=1.1-1.7), level of educa-
tion (secondary education: aOR=1.6, 95%CI=1.1-
2.3, tertiary education: aOR=4.1, 95%CI=1.8-9.4),
residence (peri-urban: aOR 1.5, 95%CI=1.1-2.0),
and male partner involvement in ANC (aOR=1.3,
95% CI=1.1-1.6) were associated with BPCR.
Conclusion: Most pregnant women were pre-
pared for birth and its complications. Women with
higher wealth index, secondary education and
above, attended ANC visits, and those whose part-
ners were involved were prepared for birth and its
complications. We recommend promoting ANC at-
tendance especially in areas with poor utilization of
ANC services, and involving male partners in
BPCR could help improve pregnancy outcomes.
Promoting women’s education and socioeconomic
status may help improve BPCR.

Introduction

According to the World Health Organization
(WHO), approximately 287, 000 women died dur-
ing and following pregnancy and childbirth in 2020
globally and about 70% of the maternal deaths oc-
curred in Sub-Saharan Africa(1). In 2020, the Ma-
ternal Mortality Ratio (MMR) in low-income coun-
tries was 430 per 100,000 live births (1). Uganda
was one of the Sub- Saharan countries with a high
maternal mortality ratio (MMR) estimated at 336
deaths per 100,000 live births (2).

Birth preparedness and complication readiness
(BPCR) interventions in developing countries is
associated with reduction in maternal and neona-
tal mortalities (3). BPCR refers to a plan organ-
ised during pregnancy in preparation for a normal
birth and in case of complications. Birth prepar-
edness for a woman entails identifying a skilled
health provider, identifying a health facility for de-
livery, arranging means of transport and saving
money for an obstetric emergency, and arranging
blood donors during childbirth (4). BPCR is asso-
ciated with factors such as age of the mother,
level of education, antenatal care, knowledge of
danger signs, delivery at a health facility, and as-
sistance from community health workers. In
2022, Uganda developed the essential maternal
and neonatal care clinical guidelines which pro-
vides for birth and emergency preparedness, and
prevention and management of life-threatening
complications of pregnancy and childbirth (5).

Though the benefits of BPCR in improving preg-
nancy outcomes in both mothers and newborns
have been documented in several countries, little
information is currently available on levels of
BPCR among pregnant women and associated
factors in Uganda. We assessed BPCR and as-
sociated factors among pregnant women in East-
ern Uganda, 2006-2018 to inform programming.

Methods

Study design, data source, and setting

We analysed BPCR-related surveillance data
from the lganga Mayuge Health and Demograph-
ic Surveillance Site (IMHDSS) generated during
2006-2018. Iganga Mayuge Health and Demo-
graphic Surveillance Site was established in
2005. It is located in the Iganga and Mayuge dis-
tricts in Eastern Uganda, approximately 120 km
from Kampala city. The IMHDSS consists of 65
villages in seven sub-counties spread over a
155km? area with a population of 94,568 at the
end of 2017. The average household size is five
individuals, and the area is predominantly rural,
with some peri-urban areas. Subsistence agricul-
ture is the main occupation and sex distribution is
roughly equal, with 51% female. Approximately
45% of the population is less than 15 years old
and 27% of the population are adolescents aged
10-19. The IMHDSS is an open population cohort
and collects longitudinal data on pregnancy out-
come (live birth, still birth, abortion, miscarriage),
attendance of antenatal care during pregnancy,
place of delivery among others (6).




Study population

We considered records for all women aged 13-47
years who got pregnant or gave birth irrespective
of the outcome from 2006—2018 and lived in the
lganga and Mayuge Health Demographic Survey
Site for at least 4 months. The 13-47year age-
group was considered based on the available sec-
ondary data.

Study variables and data abstraction

We abstracted data from the paper based surveil-
lance data. The dependent (outcome) variable
was BPCR (Yes, No). A woman was considered
prepared for birth and its complication if she prac-
ticed at least 3 of the following practices during
pregnancy: identified health facility for place of de-
livery, saved money for the purpose of pregnancy
and childbirth, decided to deliver by skilled provid-
er, and had made provision for baby’s clothes
while those who had practiced less than 3 practic-
es were considered not prepared (4). The inde-
pendent variables included socio-demographic fac-
tors (age, marital status, level of education, resi-
dence), maternal factors (gravidity, parity, ANC at-
tendance, pregnancy outcome), and male partner
involvement in BPCR, and economic factors
(Wealth index).

Data analysis

We exported data to STATA version 14 software
for analysis. Categorical data was summarized as
frequencies and proportions, and continuous data
such as age was summarized in mean. To classify
wealth index, principal components analysis
(PCA) was run on the 11 household assets evalu-
ated. The household items included owning: 1) a
radio, 2) a television, 3) a mobile phone, 4) a bicy-
cle, 5) a motorcycle, 6) a motor vehicle, 7) a piece
of land, 8) large animals such as cattle, goats and
sheep, 9) small animals such as poultry, 10) a
manufactured bed, and 11) the nature of the walls
of their house. The principal component on which
most assets loaded was used to generate a
wealth index score for each participant. Partici-
pants were then grouped into wealth quintiles (five
quintiles in descending groups): the lowest quin-
tile, representing the relatively poorest quintile of
the participants and fifth quintile, representing the
wealthiest participants.

Multivariable logistic regression analysis was used
to determine the factors associated with BPCR
among pregnant women in Eastern Uganda.

Ethical considerations
The lganga Mayuge Health and Demographic
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Surveillance Site provided administrative clearance
to conduct this study. In addition, we received a non-
research determination clearance from the US Cen-
ters for Disease Prevention and Control (US CDC).
This activity was reviewed by CDC and was con-
ducted consistent with applicable federal law and
CDC policy. § §See e.g., 45 C.F.R. part 46, 21
C.F.R. part 56; 42 U.S.C. §241(d); 5 U.S.C. §552a;
44 U.S.C. §3501 et seq. No informed consent from
participants was sought since secondary data was
used. We ensured confidentiality and the data were
kept under lock and key to avoid disclosure of per-
sonal information of the respondents to members
who were not part of the study.

Results

Socio-demographic characteristics of pregnant
women in Iganga-Mayuge Demographic Surveil-
lance Site, 2006-2018

A total of 4,472 women gave birth between 2006
and 2018.The mean age was 28+7 years with mini-
mum and maximum ages of 13 and 47 years, re-
spectively, and 10% were aged <19 years. Of the
4,472, the highest proportion were aged 25-35 years
2,202 (49%), followed by age-group of 20-24 years
983 (22%). The majority of the women were married

Characteristic Frequency (n) %

Age in years
13-19 440 10
20-24 983 22
25-34 2,202 49
36-47 847 19
Marital status
Never married 431 10
Married 2,531 57
Cohabiting 1,247 28
Formerly married 263 6
Education level
No formal education 261 6
Primary level 2,535 57
Secondary 1,401 31
Tertiary 275 6
Residence
Rural 2,994 67
Peri-urban 1,478 33
Wealth index
First quintile (poorest) 933 21
Second quintile 1,069 24
Third quintile 924 21
Fourth quintile 744 17
Fifth quintile 802 18

(wealthiest)
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2,531 (57%) from rural areas 2, 994 (67%) and had primary level education 2,535 (57%) (Table 1).
Table 1: Socio-demographic characteristics of the pregnant women in lganga Mayuge Health

and Demographic Surveillance Site (IMHDSS), 2006-2018, (N=4,472)

Level of birth preparedness and complication readiness among pregnant women, lganga Mayuge
Health and Demographic Surveillance Site, 20062018

Of the 4,472 pregnant women, 3,800 (85%) were birth prepared. The most common birth prepared-
ness practice was making provision for buying baby clothes at 4,326/4,472 (97%). However, only 223
(5%) of the 4,472 mothers reported to have saved money for delivery or complications (Table 2).

Table 2: Birth preparedness and complication readiness among pregnant women, lganga Ma-
yuge Health and Demographic Surveillance Site, 2006-2018, (N=4,472)

Component Frequency %

Identified a health facility

No 575 13
Yes 3,897 87
Identified skilled birth attendant
No 603 13
Yes 3,869 87
Bought child clothes
No 146 3
Yes 4,326 97
Saved money for delivery
No 4,249 95
Yes 223 5
Classification of BPCR
Not prepared (<3 preparations) 15
672
Well prepared (=3 preparations) 85
3, 800

Factors associated with birth preparedness and complication readiness among pregnant
women, lganga-Mayuge Demographic Surveillance Site, 2006-2018

At bivariate analysis level, age, marital status, residence, wealth index, level of education, parity,
ANC attendance, male partner involvement in ANC were significantly associated with BPCR (Table
3).

At multivariate analysis, age of the pregnant woman, residence, education level, wealth index, ANC
attendance, and male partner involvement in BPCR were significantly associated with BPCR. Preg-
nant women aged =35 years were 1.5 times more likely to be prepared for birth and its complications
compared to teenage pregnant women aged 10-19 years (aOR 1.5; 95% CI 1.0041-2.3, p=0.048).
Pregnant women with secondary level of education were 1.6 times (aOR 1.6; 95% CI 1.1-2.3,
p=0.012), and tertiary level were 4 times (aOR 4.1; 95% CIl 1.8-9.5, p=0.001) more likely to be pre-
pared for birth and its complications compared to those with no formal education. Pregnant women
from households in higher social economic status (SES) were more likely to be birth prepared com-
pared to women whose households had a lower SES. Pregnant women in fifth quintile were 2.7 times
(aOR 2.7;95% CI 1.7-4.2, p=<0.001), fourth quintile were 1.7 times (aOR 1.7; 95% CIl 1.2-2.55,
p=0.002), and third quintile were 1.4 times (aOR 1.4; 95% CI 1.1-1.7, p=0.01) more likely prepared for
birth and its complications compared to those in first quintile (poorest). Pregnant women who attend-
ed ANC were 13 times (aOR 13.4; 95% Cl 4.6-39.6, p=<0.001) more likely prepared for birth and its
complications compared to those who never attended ANC. Pregnant women residing in the peri-




urban setting were 1.5 times (aOR 1.5; 95% CI 1.09-2.0, p=0.011) more likely prepared for birth and its

complications compared to those who resided in rural setting. Pregnant women who had their male part-
ners involved were 1.3 times (aOR 1.3; 95% CI 1.08-1.6, p=0.005) more likely prepared for and its com-
plications compared to those who had no male partners involved (Table 3).

Table 3: Factors associated with Birth Preparedness and complication readiness among preg-
nant women, lganga Mayuge Health and Demographic Surveillance Site, 2006-2018

Birth preparedness

Characteristic No (n) Yes (n) aOR(95%Cl) P value
Age group, years

13-19 71 369 1

20-24 136 847 1.1(0.77-1.5) 0.61
25-34 338 1,864 1.1(0.77-1.6) 0.61
35-47 127 720 1.5(1.0041-2.2) 0.048*
Residence

Rural 561 2,433 1

Peri-Urban 111 1,367 1.5(1.09-2.0) 0.011*
Education level

None 51 210 1

Primary 473 2,062 1.1(0.76-1.5) 0.76
Secondary 141 1,260 1.6(1.1-2.3) 0.012*
Tertiary 7 268 4.1(1.8-9.5) 0.001*
Wealth index

1% quintile (poorest) 206 727 1

2" quintile 204 865 1.2(0.97-1.5) 0.090
3" quintile 148 776 1.4(1.08-1.7) 0.010*
4™ quintile 74 670 1.7(1.2-2.5) 0.002*
5Mquintile (wealthiest) 40 762 2.7(1.7-4.2) <0.001*
ANC attendance

No 12 5 1

Yes 660 3,795 13.(4.6-40) <0.001
Male partner involvement

No 488 2552 1

Yes 184 1248 1.3(1.08-1.6) 0.005*
Parity

1 102 680 1

2-4 251 1665 0.94(0.71-1.25) 0.68
>5 319 1455 0.79(0.57-1.08) 0.14

*statistically significant p<0.05

Discussion

The study revealed that 85% of pregnant women were prepared for birth and its complications. Higher
education level, higher wealth index, older age, ANC attendance and male partner involvement in ANC

were associated with BPCR.

The maijority, 85% of the pregnant women were well prepared for birth and its complications. This pro-
portion is higher than findings of previous studies in Ethiopia (30.6%), (7) Rwanda (22%) (8) and Ugan-
da (28%)(9). The high proportion of well-preparedness could be attributed to adequate counselling on
BPCR during ANC attendance(10).

We found that pregnant women who had attained secondary education and above were more likely to
be birth prepared for birth and its complications than pregnant women who had no formal education.
This finding is in consonance with findings of similar studies where education was found to be positively
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and significantly associated with BPCR (11). Edu-
cated women have good health seeking behaviour
including increased utilisation of maternal health
services, have adequate decision-making power in
matters related to their health and are most likely
to have fewer financial constraints in accessing
healthcare (12).

Pregnant women aged =35 years were more pre-
pared for birth and its complications compared to
teenage women aged 13 to 19 years. Thisis in
consistence with other studies where older women
(=35 years) were 2.6 times more likely to have ad-
equate birth preparedness than their colleagues
who were under 25 years of age (13). A possible
explanation for this relationship may be that older
women would have experienced complications on
their previous pregnancies, thereby trying to pre-
vent any such problems for the current pregnancy
(14).

Pregnant women with higher socio-economic sta-
tus were more likely prepared for birth and its com-
plications than those in the lower socio-economic
status. This finding coincides with a study conduct-
ed in Ethiopia, where mothers in the fourth quintile
were more likely well prepared for birth and its
complications than those in the third, second or
first quintile (15). This might be due to the fact that
women in the higher quintile have better opportuni-
ty for education, professional occupation and in-
creased health seeking behavior (15, 16).

Pregnant women who attended ANC were more
likely to be prepared for birth and its complications.
This was in line with other studies conducted in
Kenya, Tanzania and Ethiopia, where for instance
in Ethiopia, mothers who attended ANC follow-up
visit were 3.67 times more likely prepared for birth
and its complications than those who had no ANC
follow up visit.(11, 17). During routine ANC, wom-
en are counselled on the birth preparedness and
its complications, and helped to plan their birth.

In this study, peri-urban residents were more pre-
pared for birth and its complications than rural resi-
dents. This is supported by the study in Ethiopia
(11, 18). This might be due to improved access to
information, education, and availability of maternal
health services (11).

Study limitations

We did not consider knowledge of obstetric danger
signs while assessing BPCR because that infor-
mation was lacking from the data collected at IM-
HDSS. There could also be information bias as the
survey was conducted every after one year.

Conclusion

Overall, most pregnant women were prepared for
birth and its complications in Iganga and Mayuge
Districts. Age, level of education, wealth index,
ANC attendance and male partner involvement
were associated with BPCR. Improving the wom-
en’s education and socio-economic status as well
as encouraging ANC attendance could help im-
prove BPCR. Involving male partners during
BPCR could help improve the pregnancy out-
come.
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Summary

Background: Road traffic injuries (RTIs) rank
sixth among causes of death and fourth for disability
in Uganda. In 2019, Uganda's RTI mortality was 29
per 100,000, higher than the global average of 18
per 100,000. Although the Uganda Ministry of Health
(MoH) collects RTI data in the District Health Infor-
mation System (DHIS 2), recent trends have not
been analyzed to inform programming. We analyzed
DHIS2 data to examine RTI trends and distribution
in Uganda, 2012—-2023.

Methods: We extracted data on RTls for 2012—
2023 from DHIS2 and determined the annual trends
of RTls per 100,000 population. We used data from
2015-2023 to determine the annual trends of motor-
cycle RTls and data from 2020—2023 to determine
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the semi-annual trends of RTIs among males and females and deaths due to RTIs using the mid and
end-year populations. We determined the significance of the trends using Mann-Kendall test.
Results: There was a decline in all RTls from 411 to 357/100,000 population (p=0.034) between
2012-2023. However, admissions due to RTls increased from 77 to 116/100,000 (p=0.034). The in-
cidence of RTls involving motorcycles did not change (211-232/100,000, p=0.47) while RTls from
other causes decreased (429 to 176/100,000, p=0.0049). Mortality due to RTIs dropped from 14 to
7/100,000 (p=0.0094) between 2020—2023. Males were more affected by all RTls (224/100,000)
compared to females (144/100,000) (p=0.0000304). Motorcycle RTls affected more males
(126/100,000) compared to females (72/100,000) (p=0.00012). RTl-related deaths among males
(14/100,000) were not different from deaths among females (7.1/100,000) (p=0.13). RTl-related
deaths among persons 220 years (27 deaths/100,000) were not different from deaths among persons
<20 years (18 deaths/100,000) (p=0.18). The incidence of RTls declined in most districts but persist-
ed between 1,000-4,000/100,000 in Obongi and Kampala City.

Conclusion: While there was a decline in the overall incidence of RTls due to RTls, the rise in se-
vere injuries requiring hospitalization highlights ongoing challenges. Motorcycle-related RTls pre-
dominantly affecting males and adults (220 years) necessitates targeted interventions. Despite pro-
gress in reducing mortality rates, particularly at emergency departments, continued investment in
comprehensive road safety strategies, emergency medical services, and public health interventions
is imperative further to mitigate the burden of RTls.

Background

Road traffic injuries (RTls) are among the primary public health problems in Uganda, causing signifi-
cant morbidity and mortality (1). According to the Global Burden of Disease Study 2019, RTls were
the sixth leading cause of death and the fourth leading cause of disability-adjusted life years (DALYs)
in Uganda (2). The mortality rate from RTls was about 29 per 100,000 population in 2019, which is
much higher than the global average of 18 per 100,000 (2).

According to the Uganda Ministry of Works and Transport (MoWT), road traffic crashes are responsi-
ble for an average of 10 deaths per day and the main cause has been careless driving (2,4). Accord-
ing to the 2022 Uganda Police Force (UPF) annual crime report, 21,473 people were involved in
RTAs and 1,712 (8%) of them were slightly injured, 15,227 (71%) were severely injured, and 4,534
(21%) died on spot (4). The number of RTI victims in 2022 increased by 19% compared with those
registered in 2021. About 34% of the victims were pedestrians, 33% were motorcyclists, 13% were
passengers on motorcycles, 11% were passengers in motor vehicles, 5% were motor vehicle drivers,
and 4% were cyclists (4).

Data on RTls are captured by UPF at the accident scene mostly in urban areas and on the major
highways. The RTls that are not detected and recorded by the UPF go unreported especially those
that occur away from police presence, those that occur in the rural areas and those involving motor-
cycles and bicycles (5). It is not a common practice for individuals to self-report RTls to police in
Uganda and Africa and this makes the number reported by police much lower (6,7). According to a
study by Muni et al, the official police records of road traffic fatalities in Uganda are significantly un-
derreported (8). Additionally, the fatalities reported by UPF are always recorded immediately after the
crashes. However, more deaths continue to occur hours and days later while the victims are in health
facilities (9).

In 2010, the Uganda Ministry of Health (MoH) started capturing data on RTI victims that seek care
from health facilities using the District Health Information System (DHIS2), an online database used
for health information management in Uganda (1).

Most of the RTI victims in Uganda seek health care from public and private health facilities and their
data are captured and reported in the DHIS2. Although the MoH collects RTI data, recent trends
have not been analyzed to determine whether there has been progress in reducing RTls in Uganda.
We analyzed DHIS2 data to examine RTI trends and distribution in Uganda, 2012—2023, to inform
programming.




Methods

Study design and data source

In 2010, the MoH started reporting aggregated data on RTI victims seeking care at out-patient depart-
ments (OPD) and those admitted in in-patient departments (IPD) in health facilities through the
DHIS2 and by 2012, the quality of the RTI data in DHIS2 had improved. Since 2015, the MoH started
capturing data on RTls due to motorcycles and from 2020, the RTI data were further disaggregated
by sex, age, and other causes like bicycles and pedestrians (10).

Study variables, data abstraction, and analysis

We extracted OPD and IPD data on RTls from 2012—2023 from the DHIS2 database. The OPD data
included information on the RTI victims managed at the health facility and the deaths due to RTls at

emergency units. The IPD data included information on admitted RTI victims and deaths due to RTls
among in-patients.

We extracted data on overall RTIS, admissions due to RTls, RTls due to motorcycles, RTls due to
other causes, and mortality due to RTIs. Overall RTIs were determined as a total number of individu-
als who sustained injuries as a result of road traffic crashes, including pedestrians, cyclists, motorcy-
clists, and vehicle occupants reported in DHIS2. Admissions due to RTls were cases of RTI victims
that required admission to IPD in health facilities reported in DHIS2. Road traffic injuries due to mo-
torcycles were individuals who sustained injuries specifically involving motorcycles, including motor-
cyclists, their passengers, or individuals hit by motorcycles reported in DHIS2. Road traffic injuries
due to other causes were individuals who sustained injuries resulting from other vehicles (for example
cars and trucks), bicycles, and pedestrian incidents not involving motorcycles.

Mortality due to RTls was deaths occurring as a result of road traffic injuries reported in DHIS2. We
also extracted data on the annual OPD and IPD reporting rates from DHIS2, which were already cal-
culated by dividing the number of reporting facilities by the total number of facilities expected to re-
port. These reporting rates helped to ensure the consistency and completeness of the reporting data
to validate trends and identify any anomalies or gaps in reporting.

We determined the incidence of RTls, admissions due to RTls and deaths due to RTls per 100,000
population using population estimates from Uganda Bureau of Statistics (11). We used data from
2012-2023 to determine the annual overall RTls incidence and data from 2015-2023 to determine
the annual incidence of RTls due to motor-cycle. We used data from 2020—2023 to determine the
semi-annual incidence of RTls among males and females and deaths due to RTls using the mid and
end-year population estimates. We determined the significance of the trends using Mann-Kendall
test. We demonstrated the spatial-temporal distribution and trends of RTls using Quantum Geograph-
ic Information System (QGIS) maps.

Ethical considerations

This study used routine surveillance data reported by health facilities in the DHIS2 which were also
aggregated with no individual patient identifiers. However, we obtained administrative clearance to
use the data from the Uganda Ministry of Health. The US Centers for Disease Control and Prevention
(CDC) also determined that this activity was not human subject research and its primary intent was
for public health practice or disease control. This activity was reviewed by CDC and was conducted
consistent with applicable federal law and CDC policy. §§See e.g., 45 C.F.R. part 46, 21 C.F.R. part
56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq.

Results
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Annual proportion of road traffic injuries by cause and associated hospital admissions, Ugan-
da, 2020-2023

From 2020 to 2023, motorcycles consistently caused most of the RTls 82,089 — 87,881 (53-55%), fol-
lowed by pedestrians 30,126 — 34,462 (19-21%), motor vehicles 25,914 — 33,378 (16-21%), and bicy-
cles 10,395 — 13,820) (7-9%). The total admissions increased from 46,679 (29%) to 58,780 (37%)
(Table 1).

Table 1: Annual distribution of road traffic injuries by cause and associated hospital admis-
sions, Uganda, 2020 — 2023

Time (years) 2020 (%) 2021 (%) 2022 (%) 2023 (%)
RTI cause
Motor vehicles 25,914  (16) 30,425 (19) 33378 (21) 27,772  (17)
Motorcycles 85,106  (54) 86,820 (53) 82,089 (53) 87,881 (55)
Bicycles 13,820 (9) 12611 (8) 10,395 (7) 10,854 (7)
Pedestrians 33,550 (21) 33,959 (21) 30,126 (19) 34,462 (21)
Total RTls 158,390 (100) 163,815 (100) 155988 (100) 160,969 §100
Admissions 46,679 (29) 53560 (33) 51,071 (33) 58,780 (37)

Trend of all road traffic injuries and associated admissions, Uganda, 2012-2023

From 2012-2014, there was an increase in the incidence of RTIs from 411/100,000 to 552/100,000,
corresponding with an increase in the OPD reporting rate. Since 2015-2023, there was a significant
decline in the incidence of RTls from 552/100,000 to 357/100,000 (p-value = 0.034), despite the in-
crease in the OPD reporting rate. The incidence of admissions due to RTlIs increased significantly
from 77/100,000 in 2012 to 116/100,000 in 2023 (p-value = 0.034), corresponding with an increase in
the IPD reporting rate (Figure 1).
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Figure 1: Annual trends of incidence of all road traffic injuries and associated admissions,
Uganda, 2012—-2023




Trend of road traffic injuries due to motorcycles and other vehicles, Uganda, 2015-2023

The incidence of road traffic injuries due to motorcycles increased from 123/100,000 in 2015 to
232/100,000 in 2016 where it stagnated until 2023 (p-value =0.47). The incidence of road traffic inju-
ries due to other causes (motor vehicles, bicycles and pedestrians) declined significantly from
429/100,000 in 2015 to 176/100,000 in 2023 (p-value = 0.0049). Since 2015, the incidence of road
traffic injuries due to other causes was higher than that due to motorcycles until 2020 when the inci-
dence of road traffic injuries due to other causes declined below that due to motor cycles (Figure 2).
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Figure 2: Annual trends of incidence of road traffic injuries due to motorcycles and other
causes, Uganda, 2015-2023

Trend of mortality due to road traffic injuries, Uganda, 2020-2023

The mortality due to RTls at emergency department declined significantly from 14 deaths/100,000 in
January 2020 to 7.1/100,000 in December 2023 (p-value =0.0094) while that at the IPD stagnated at
around two deaths/100,000 in the same period (p-value = 0.11) (Figure 3).
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Figure 3: Trends of deaths due to road traffic injuries at emergency units and in the in-patient
departments, Uganda, 2020-2023

Incidence of road traffic injuries and associated deaths among males and females and differ-
ent age categories, Uganda, 2020-2023

From 2020-2023 when the MoH started disaggregating RTI data by sex, males were more affected
by all RTI causes with an average RTI incidence of 224/100,000 compared to females with an aver-
age RTl incidence of 144/100,000 (p=0.0000304). The incidence of RTI due to motor cycles were
higher in males with an average incidence of 126/100,000 compared to females with an average inci-
dence of 72/100,000 (p=0.00012). The deaths rates due to RTls among males compared to females
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and that among persons aged 220 years compared to persons aged <20 years were not significantly
different (Table 2).

Table 2: Annual incidence of road traffic injuries and associated deaths among males and fe-
males and different age categories, Uganda, 2020-2023

2020 2021 2022 2023 Average p-value

All RTls /100,000

Male 250 221 205 221 224 0.0000304

Female 149 139 148 140 144 ref
RTls due to motor-cycle/100,000

Male 141 123 117 124 126 0.00012

Female 77 71 69 71 72 Ref
Total deaths due to RTls/100,000

Male 17 14 12 11 14 0.13

Female 9.4 7.2 6.2 5.8 7.1 Ref
Deaths at emergency unit due to RTIs/100,000

<20 years 25 19 15 14 18 0.18

=220 years 37 27 25 20 27 ref
Deaths in the IPD due to RTIs/100,000

<5 years 7.8 3.9 3.6 2.1 4.4 0.81

5+ years 3.1 4.1 3.6 4.0 3.7 ref

Trend of incidence of road traffic injuries by districts, Uganda, 2012-2023

From 2012 to 2016, there was an increase in the incidence of RTls in most of the districts. Thereafter,
there was decline in most of the districts except Obongi and Kampala City where the incidence of RTls
persisted between 1,000-4,000/100,000 (Figure 4).

Figure 4: Trend of two-year average incidence of road traffic injuries by districts, Uganda, 2012-
2023




Discussion

We reveal a notable overall decline in the inci-
dence of RTls in Uganda from 2012 to 2023, with
significant reductions observed from 2015 on-
wards. We also found a significant decrease in
mortality due to RTls at emergency departments.
Despite these positive trends, RTl-related hospital
admissions have increased. The analysis showed
disproportionately higher RTI incidence and mor-
tality among males and adults aged 220 years.
Motorcycles were the leading cause of RTls, with
persistently high RTI incidence and disproportion-
ately affected males more than females. Our spa-
tial analysis highlighted that the incidence of RTls
persisted over 1,000/100,000 population over time
in Kampala city and Obongi District.

The observed decline in the incidence of overall
RTls in Uganda especially notable from 2015 co-
incides with the implementation of enhanced road
safety measures and public health interventions.
Uganda adopted the 2011-2020 United Nations’
resolution on decade of action for road safety with
a target of reducing RTls by 50% by 2020, which
was renewed in 2021 for the next 10 years
(12,13). During this period, there were efforts to
improve road safety management and increase
safer roads, vehicles, and users (14). This could
explain this decline in the incidence of RTls.

The declining mortality due to RTls is a positive
indication and suggests potential effectiveness of
interventions aimed at reducing fatalities due to
RTIs. These interventions include improvements
in pre-hospital care, such as timely access to
emergency medical services and trauma centers,
as well as advancements in hospital-based care,
including surgical interventions and intensive care
management. In 2021, the Uganda MoH opera-
tionalized the emergency medical services policy
and strategic plan to improve emergency medical
services (pre-hospital and hospital care) (15). Ad-
ditionally, public awareness campaigns promoting
safer road behaviors, enforcement of traffic regu-
lations, and infrastructure enhancements might
have contributed to this decline in mortality (16).
However, it's essential to note that the mortality
rate among the inpatients stagnated at around two
deaths per 100,000 population during the same
period, indicating the need for continued efforts to
enhance care for admitted RTI victims.

The increase in admissions may reflect improved
access to healthcare services or changes in re-
porting practices but underscores the ongoing
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burden of RTls on the healthcare system. This im-
plies that there is still a long way to achieve the tar-
get of reducing severe road traffic injuries by half by
2030 (17). A study by Biribawa et al also found a
nonsignificant decline in severe RTIs between 2012—
2016 in Kampala using data from UPF (18).

Despite this progress, challenges persist, particular-
ly in addressing the underlying risk factors contrib-
uting to RTls and fatalities. For instance, the dispro-
portionate burden of RTI mortality among males
compared to females underscores the need for tar-
geted interventions addressing gender-specific risk
behaviors and vulnerabilities on the road. These
findings are consistent with other findings in Uganda
and globally and could be explained by the fact that
men are more involved in driving and riding vehicles
than women(19-21). According to the Insurance In-
stitute for Highway Safety (IIHS), the number of
male crash fatalities has been more than twice as
high as the number of female crash fatalities for al-
most every year between 1975-2021 (22). Addition-
ally, men are also more likely to involve in risky driv-
ing and riding behaviors than women like drunk driv-
ing, over speeding, and not using seat belts (23).

Similarly, the higher mortality rates among adults
aged =20 years highlight the importance of interven-
tions tailored to this demographic group, such as
driver education programs and workplace safety ini-
tiatives. These people are the working age and their
injuries or deaths cause huge social and economic
harm to their society. The high risk in this age group
is consistent with other findings all over the world
(19).

The number of motorcycles used for commercial
transportation of passengers is rapidly increasing in
Uganda mainly because of their affordable price to
purchase, swiftness, and easy to beat traffic jams in
urban roads, easy to connect many streets and
roads among others (24). The motorcycle crashes
are high mainly because most operators are not
trained and licensed and most do not adhere to traf-
fic safety regulations like using crash helmets and
reflector jackets (19,21). Efforts to reduce RTls due
to motorcycle are crucial for mitigating the burden of
RTls in Uganda. Efforts like enhanced rider educa-
tion programs and stricter enforcement of traffic
laws, could yield substantial benefits in reducing the
incidence of RTls due to motorcycles and associat-
ed fatalities.

The gender disparities also underscore the im-
portance of gender-sensitive interventions aimed at
promoting safer motorcycle riding practices and re-
ducing risk-taking behaviors among male riders.

The high incidence of RTls in Kampala city could be
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explained by the high traffic concentration of vehi-
cles especially motorcycles and pedestrians. In
addition, Kampala city hosts national referral hos-
pitals and several other hospitals which receive,
manage, and report patients referred from several
districts. However, it is not clear why the incidence
persisted high in Obongi Districts. This warrants
further investigation to ascertain the circumstances
associated with this high incidence.

Study limitations

While our study provides valuable insights into
road traffic injuries (RTls) in Uganda, some limita-
tions should be acknowledged.

Firstly, our analysis relied on secondary data ex-
tracted from the DHIS2 database, which may be
subject to reporting biases, underreporting, and
data quality issues inherent in routine surveillance
systems and hence we are likely to have underes-
timated the study outcomes.

Additionally, the focus on healthcare facility data
may underestimate the true burden of RTls, as it
excludes cases that do not seek medical care or
are treated outside of formal healthcare settings
and deaths on accident scene.

Lastly the spatial analysis was based on the re-
porting district not the district where the RTI oc-
curred. This has a risk of exaggerating the burden
in districts hosting referral hospitals.

Conclusion

This study underscores the urgent need for sus-
tained efforts to address the significant public
health challenge posed by RTls in Uganda. While
there has been a promising decline in the overall
incidence of RTls, the rise in severe injuries requir-
ing hospitalization highlights ongoing challenges.
Motorcycle-related RTls, predominantly affecting
males, have emerged as a leading cause of inju-
ries and fatalities, necessitating targeted interven-
tions to promote safer road behaviors and improv-
ing motorcycle safety measures. Despite progress
in reducing mortality rates, particularly at emergen-
cy departments, continued investment in compre-
hensive road safety strategies, emergency medical
services, and public health interventions is impera-
tive to further mitigate the burden of RTls and save
lives on Uganda's roads.

Recommendations

Based on the findings of our study RTls in Ugan-
da, we propose the following recommendations to
address the identified challenges and improve
road safety:

Firstly, implementing comprehensive road safety
education programs for road users, with a focus on

promoting safe driving practices, importance of
helmet use, and pedestrian safety awareness by
the MoH and UPF could reduce severity of RTIs,
admissions, and mortality due to RTIs.

Secondly, the increasing enforcement of existing
traffic laws, including speed limits, seatbelt us-
age, and helmet laws by the UPF through stricter
penalties and enhanced police patrols, particular-
ly in high-risk areas would reduce on the inci-
dence and severity of RTls.

Thirdly, there is need for the MoH to expand ac-
cess to emergency medical care to enhance ac-
cess to timely and quality emergency medical
care for RTI victims by investing in emergency
response systems, equipping healthcare facilities
with necessary resources, and training
healthcare workers in trauma management to re-
duce mortality among the RTI in-patients.

In addition, the UPF, MoH, MoWT could develop
targeted interventions tailored to address the
specific needs of high-risk groups, such as young
adult males and motorcycle riders, including tar-
geted education campaigns, training programs,
and community outreach initiatives. These could
reduce RTIs among young adult males.

Furthermore, the MoH needs to strengthen the
capacity for RTI data collection and surveillance
systems, including enhancing the accuracy and
completeness of data captured in health infor-
mation systems. In addition, integrating data from
MoH and UPF could provide a more comprehen-
sive understanding of RTI trends and patterns.

Lastly, the spatial distribution of RTI particularly
in areas with persistently high incidence like

Obongi District and Kampala City, needs further
evaluation, targeted interventions and resource
allocation to address district specific disparities.
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Summary

Background: sulfadoxine-pyrimethamine’ln
Uganda, malaria in pregnancy prevalence ranges
from 8.9% in low transmission arears to >50% in
high transmission area, and in 2019, 152 (4.3%) of
the 3,528 maternal death were due to malaria in
pregnancy. At least 3 doses of sulfadoxine-
pyrimethamine’ (IPTp-SP3) given during antenatal
care (ANC) is expected to prevent malaria in
pregnancy, reduces its negative effects, and
additionally reduce cases of malaria in pregnancy.
As of 2015, the recommended target for IPTp-SP3
utilization in Uganda is = 66%ultilization. Despite
significant progress in ANC attendance, the extent
of IPTp-SP utilization in Uganda remains unknown.
We determined the trends in IPTp-SP3 utilization
among ANC attendees and its relationship with
malaria in pregnancy (MIP) during 2017-2022.
Methods: We extracted data on IPTp-SP3, ANC
attendance (ANC1 and MIP from the District
Health Information System 2 (DHIS2), 2017-2022.

We calculated the national, regional, and district
IPTp-SP3 utilization as the proportion of pregnant
women (number who had attended ANC1) who
received at least 3 doses of IPTp-SP3 during
2017-2022. MIP was calculated as a proportion
of pregnant women with malaria who attended
ANC1. Mann-Kendall test was used to evaluate
significance of linear trends.

Results: Despite the overall IPTp-SP3 utilization
increasing from 2.5% to 50% during 2017-2022,
it was below the recommended target of = 66%.
Regions of South Buganda (-33%), Karamoja (-
19%), and Bukedi (-13%) experienced a
decreasing trend in IPTp-SP3 utilization during
the period 2017-2022, while only Acholi (+30)
and Toro (+27%) regions had an increasing
trend in IPTp-SP3 utilization during the period
2017-2022. Malaria in pregnancy cases
increased from 12% to 22% during the period
2017-2022, despite a rising trend in percentage
IPTp3 utilization across the period.

Conclusion: There was suboptimal IPTp-SP3
utilization in Uganda from 2017-2022, with the
target = 66% utilization not achieved. Declining
trends in IPTp-SP3 utilization may result to an
increase in malaria in pregnancy. Further investi-
gation into reasons for low uptake of IPTp-SP3
among pregnant women, particularly in regions
with declining IPTp-SP3 utilization could provide
insights to help improve uptake.

Background

Malaria remains a major public health concern,
especially among pregnant women and children
under five years of age (1, 2). Over 30 million
women in Africa become pregnant in malaria-
endemic areas, where they are at higher risk of
malaria infection compared to non-pregnant
women (1, 2). Malaria in pregnancy (MIP) is often
associated with unfavorable outcomes, such as
stillbirth, low birthweight, pre-term delivery, abor-
tion, and maternal death (1, 2). According to the
Uganda Malaria Indicator Survey 2015, malaria
among pregnant women accounts for about 14%
of outpatient services utilization, 11% of admis-
sions, and 9% of deaths (3). This is critical con-
sidering that key strategic interventions exist to
prevent and control malaria transmission during
pregnancy (3),




To reduce morbidity and mortality associated with malaria, the World Health Organization (WHO) rec-
ommended the use of the Intermittent Preventive Treatment for malaria in pregnancy using sulfadox-
ine-pyrimethamine (IPTp-SP) in 2000, alongside other preventive and curative interventions. Intermit-
tent Preventive Treatment for malaria in pregnancy using 3 doses of sulfadoxine-pyrimethamine pro-
tects between 65% and 85% of pregnant women from placental malaria infection (4, 5, 13). Subse-
quently, the Uganda National Malaria Control Division (NMCD) revised the national IPTp-SP policy
from two doses of IPTp-SP as a directly observed treatment strategy during routine antenatal care
(ANC) to three or more doses of IPTp-SP3 during ANC (5). The three or more IPTp-SP doses are
linked to a greater mean birth weight and fewer low birth weight (LBW) newborns than the two doses
(12). Additionally, the NMCD revised the national target for IPTp-SP3 uptake from 85% to = 66% IPTp
-SP3 utilization.

Although pregnant women in many districts of Uganda (16) have registered progress in ANC attend-
ance (65% in 2013 to 90% in 2022), the extent of IPTp-SP3 utilization remains unknown in Uganda.
We determined the trends in utilization of IPTp-SP3 among ANC attendant’s registrants and its rela-
tionship with malaria in pregnancy in Uganda, 2017-2022.

Methods

Study setting

Uganda comprises 15 health regions, of which two (West Nile and Acholi Regions) are considered
areas with high annual malaria transmission rates (annual parasite index (API) >450 cases/1,000 pop-
ulation), five (Lango, Karamoja, Teso, Bukedi, and Busoga Regions) are considered medium malaria
transmission areas (AP1=251-450 cases/1,000 population), and six (South Central, North Central,
Kampala, Ankole, Tooro, Bugishu, and Bunyoro Regions) are considered low malaria transmission
areas (API=101-250 cases/1,000 population). Kigezi Region is considered to have very low malaria
transmission, with API<100 cases/1,000 population/year (Figure 1)and is targeted for malaria
elimination in the Uganda National Malaria Strategic Plan 2025 (14,15,16).
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Figure 1: Malaria incidence by region, Uganda, 2023

Study design, data source, and variables

We performed a descriptive analysis of routinely reported surveillance aggregated data. These data
are summarized at health facility level using the Health management Information System, form 105
and then entered in the national electronic District Health Information System version 2 (DHIS2) [7].
The HMIS Form 105 is a report on outpatient department (OPD) attendances, diagnoses, maternal
and child health (MCH), HIV/AIDS service, laboratory and stock status of essential drugs and sup-
plies, among others [7], which is compiled by the health facility and submitted to MoH through the
DHIS 2 at the end of every month. We extracted data on total monthly ANC attendance, total monthly
first ANC, total monthly 4+ANC attendance, total monthly IPTp-SP3 utilization, and annual antenatal
clinic malaria in pregnancy cases. In addition, we extracted data on HMIS 105 reporting rates.
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Data analysis

Intermittent prevention treatment for malaria in pregnancy utilization was computed using the number
of ANC registrants who received at least 3 doses of IPTp-SP3 by the total number of ANC1 attend-
ants. First antenatal care attendance is a proxy indicator, the WHO recommends that ANC1 is the
standard denominator used when computing IPTp-SP3 utilization. The assumption made is that all
pregnant women who initiate ANC1 will at least attend 3 or more ANC visits by the time they reach
term pregnancy for delivery. The midwives have been empowered to provide adequate knowledge
and encouragement to women attending ANC 1 such that they are motivated to attended subsequent
visits. Malaria in Pregnancy (MIP) was computed as the proportion of pregnant women attending AN-
C1 who tested positive for malaria. We generated national and regional temporal trends for the period
2017-2022. We compared IPTp-SP3 trends with malaria in pregnancy trends through the 6-year peri-
od 2017-2022. We used line graphs to demonstrate the trends and Mann-Kendall test to determine
the statistical significance of the trends. Data was analyzed using STATA version 14.

Ethical considerations

The Ministry of Health Uganda provided administrative clearance to conduct this investigation. In
addition, we received a non-research determination clearance from the US Centers for Disease
Prevention and Control (US CDC). This activity was reviewed by CDC and was conducted consistent
with applicable federal law and CDC policy. § §See e.g., 45 C.F.R. part 46, 21 C.F.R. part 56; 42
U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq. No informed consent from participants was
sought since secondary data was used.

Results

Trend of intermittent prevention treatment utilization for malaria in pregnancy among pregnant
women attending antenatal care, Uganda, 2017 — 2022

Intermittent prevention treatment utilization for malaria in pregnancy (IPTp-SP3) by pregnant women
attending antenatal care in Uganda during 2017-2022 was 2.5% in 2017 and 50% in 2022. A signifi-
cant decline in IPTp-SP3 utilization from 57% in 2021 to 50% (p= 0.048) in 2022 was registered. The
national target for % IPTp-SP3 utilization was below the 66% target for the 6-year period 2017
through 2022. Malaria in pregnancy (MIP) cases increased from 12% to 22% (p=0.05) during the peri-
od 2017-2022 despite a rising trend in % IPTp-SP3 utilization of 2.5-50% (p=0.048) across the annual
periods 2017-2022. Additionally, malaria in pregnancy was high in 2017 compared to a low IPTp-SP3
utilization in 2017 (Figure 1).
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Figure 1: Trend of intermittent prevention treatment for malaria in pregnancy among pregnant
women attending antenatal care, Uganda, 2017 — 2022




Intermittent prevention treatment for malaria in pregnancy utilization by districts, Uganda, 2017-
2022

There was an increasing coverage in IPTp-SP3 utilization during 2017-2022, with the districts of Lamwo,
Gulu, Adjumani, Obongi, Kasese, and Kamwenge having a consistently high (>66%) IPTp-SP3
utilization during 2020-2022. Districts of Buvuma, Mpigi, Bududa, Kaliro, and Namutumba continued to
have a consistently low IPTp-SP3 utilization across the 6-year study period (Figure 2)
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Figure 2: Intermittent preventive treatment for malaria in pregnancy using three doses of sulpa-
doxine-pyrimethamine among preghant women attending antenatal care by districts, Uganda,
2017-2022

Discussion

Despite the overall IPTp-SP3 utilization increasing from 2.5% to 50%, the set target of 66% was not
attained. There was an increasing trend in MIP during the 6-year study period. Malaria in pregnancy
prevalence was highest in 2017 and 2018, a period when IPTp-SP3 utilization was lowest. Three
regions, South Buganda, Karamoja , Bukedi region experienced a decreasing trend in IPTp-SP3
utilization, while two regions Acholi region,Toro region, had an increasing trend in IPTp-SP3 utilization
during the period 2017-2022.

Our results indicate a gradual suboptimal improvement in IPTp-SP3 utilization in majority districts from
2017-2022, which supports similar study findings in Ghana, Tanzania (10, 12). This improvement is like-
ly due to adjustments in the policy made by the WHO on antenatal care visits by pregnant women from
at least four ANC visits to more than eight ANC visits before giving birth. Having more ANC visits en-
sures that pregnant women at least initiate three doses of IPTp-SP3 during pregnancy (11). In spite of
the observed suboptimal improvements in IPTp-SP3 utilization in majority districts, the overall utilization
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remains insufficient below the recommended 66%
national target, and varies greatly by districts.

Districts located in the island (Buvuma and Kalan-
gala) consistently reported low IPTp-SP3 utilization
throughout the 6-year period 2017-2022. Our find-
ings are consistent with studies conducted in the
African setting with similar malaria endemicity (8,
10, and 11). Although, Basha GW et al (11) ar-
gued that challenges of low IPTp-SP3 utilization
data seem to revolve around attitudes and percep-
tions by pregnant women in Ethiopia, this may not
be the case in some districts in Uganda. Low IPTp-
SP3 utilization might be influenced by contextual
factors such as, poor motivation of health workers
at the antenatal clinics, challenges with access to
the antenatal clinics, cultural practices about medi-
cation given during pregnancy, frequent stock outs
of drugs used for IPTp-SP3, and inadequate hu-
man resource at the health facilities (8, 10). In ad-
dition, the COVID-19 pandemic in 2020-2021 af-
fected access of pregnant women to health facili-
ties for antenatal care (21). This finding
emphasizes the need for context-specific
interventions especially in antenatal clinics. Addi-
tionally, there is need to further explore these
contextual factors.

We note a small but significant increasing trend in
malaria in pregnancy cases during the study
period despite a rising trend in % IPTp-SP3
utilization across the period. The increasing trend
of malaria cases among pregnant women attend-
ing antenatal care as found in the current study is
consistent with findings in Malawi, Ghana (16,17).
However, our findings contrasts with findings in
Kenya (19, 20), where malaria in pregnancy was
low in concordance with a high % IPTp-SP3 utiliza-
tion, possibly due to improved health systems in
Kenya where great emphasis is placed on mater-
nal child health indicators (19). The rising malaria
in pregnancy cases amidst IPTp-SP3 utilization
could be attributed to increasing resistance of ma-
laria parasites to sulfadoxine-pyrimethamine anti-
malarial. (18). Additionally, our current study did
not demonstrate the beneficial effect of higher
doses IPTp-SP being able to protect pregnant
women against episodes of malaria, possibly
because of increasing resistance to sulphadoxine-
pyrimethamine, the drug used in IPTp-SP (18).

Study limitations

The study has some limitations that should be
considered when interpreting the results. We used
secondary data from the District Health Information

System 2 (DHIS2), which has challenges of
completeness and accuracy, likely leading to
either over or under estimation of the IPTp-SP3
utilization among pregnant women and malaria in
pregnancy cases.

Conclusion

Utilization of the recommended three or more
doses of IPTp-SP remains low. Most pregnant
women are less likely to take the recommended
three or more doses of IPTp-SP. Malaria in preg-
nancy cases are still high despite improved IPTp-
SP3 utilization.

We recommended further studies to assess the
factors associated with low utilization of IPTp-
SP3, and resistance patterns to sulphadoxine-
pyrimethamine in Uganda.
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Summary

Background: Rift Valley Fever (RVF) is a mosqui-
to-borne viral zoonosis of public health concern.
Several sporadic RVF outbreaks have been report-
ed in Uganda. We described the trends and spatial
distribution of RVF outbreaks in Uganda, March
2016—-December 2023 to guide programing.
Methods: We analysed RVF surveillance data
from the electronic Public Health Emergency Man-
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agement (ePHEM) database, Uganda Ministry of Health (MoH). Using the Integrated Disease Surveil-
lance and Response (IDSR) national technical guidelines, a confirmed RVF case was defined as any
patient testing positive for either anti-RVF immunoglobulin M(IgM) Enzyme-Linked Immunosorbent
Assay (ELISA) antibodies or Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) test. We
analysed trends of outbreaks using the Mann-Kendall test and described spatial distribution by region
and the cattle corridor district where livestock farming is predominant.

Results: During 2016-2023, a total of 43 RVF outbreaks were reported resulting in 340 cases (116
confirmed), 42 deaths with case fatality rate (CFR) of 12%. There was an increase in number of out-
breaks from 2016 — 2023. However, the trend is not significant (p=0.73). Most outbreaks 13/43 (42%)
were reported in 2018. RVF outbreaks occurred in all four regions of the country, with the highest
number reported in the Western region, 27/43 (63%), followed by the Central region, 12/43 (28%).
Sixty percent (26/43) of the outbreaks were reported in the cattle corridor districts. Mbarara 4/43 (9%)
and Kiruhura 4/43 (9%) Districts reported the highest number of outbreaks in the cattle corridor. Most
outbreaks 29/43 (67%) were reported during the dry season: January and June-August.

Conclusion: Sporadic outbreaks of RVF were reported in Uganda every year from 2016-2023.
Strengthening efforts to prevent and control RVF in Uganda could reduce the occurrence of RVF out-
breaks, particularly in regions and districts with a high number of RVF outbreaks. We recommended
MoH to enhance RVF surveillance throughout the year to understand the true burden of the disease.
We additionally recommended further investigations to identify factors contributing to the occurrence
of RVF outbreaks in Uganda.

Introduction

Rift Valley fever (RVF) is a zoonotic viral hemorrhagic fever (VHF) caused by the Rift Valley fever vi-
rus (RVFV). Humans commonly contract the infection through contact with sick animals or their prod-
ucts. However, transmission of RVFV from animals to humans can also occur through bites from in-
fected mosquitoes (1). According to the International Livestock Research Institute, approximately
70% of Uganda’s population is involved in livestock production which increases the risk of transmis-
sion of zoonotic diseases from animals to humans. Uganda has experienced several sporadic out-
breaks of RVF in both humans and animals. According to the review of RVF on humans and animals,
and a report by the Food and Agriculture Organisation (FAO), the disease causes severe illness, and
human and animal deaths, and impacts the exportation of livestock and their products from the Horn
of Africa where Uganda lies (2, 3).

Rift Valley Fever is among the notifiable diseases that require immediate reporting to the MoH. Ac-
cording to the National Technical Guidelines for Integrated Disease Surveillance and Response
(IDSR) in Uganda, RVF is detected using Event Based Surveillance (EBS) which is implemented at
community, health facility, district, and national level at the Public Health Emergency Operation Cen-
tre (PHEOC). The information on suspected or confirmed RVF is sent immediately within 24 hours to
the PHEOC through a national hotline (4).

Despite the prolonged presence of RVF in Uganda, there is inadequate information on the distribution
of RVF among humans in the country. We described the trends and spatial distribution of RVF out-
breaks among humans, Uganda, 2016—2023 to inform programming.

Methods

Study setting

Uganda is divided in four regions: Western, Eastern, Northern, and Central. These regions are then
subdivided into 146 districts. As of 2022, the projected population of Uganda stood at 44,212,800,
with an annual growth rate of 3.3% (5). The majority of the households constituting 58%, depend on
livestock as a source of livelihood (2). Notably, most of livestock rearing occurs within the cattle corri




dor districts of Uganda. The country experiences two rainy seasons (March—-May and September—
December).

Study design and data source

We analysed event-based surveillance data reported through the electronic Public Health Emergency
Management (ePHEM) database of the MoH, 2016-2023. As per IDSR guidelines, a confirmed RVF

case was as any patient who, after clinical screening, with positive for either anti-RVF immunoglobulin
M(IgM) Enzyme-Linked Immunosorbent Assay (ELISA) antibodies or Reverse Transcriptase Polymer-
ase Chain Reaction (RT-PCR) test. Any RVF case not linked to another known RVF case was consid-
ered an RVF outbreak (6).

Study variables and data abstraction
We abstracted data on number of RVF cases, fatalities, confirmed cases, affected districts, onset and
end date of the outbreak, as well as the month and year.

Data management and analysis

We conducted a descriptive analysis of RVF outbreaks by time and place using Microsoft Excel 2019.
We conducted univariate analysis to obtain frequencies and proportions of outbreaks, cases, deaths,
districts affected, and regions affected. We calculated the Case Fatality Rate (CFR) as the proportion of
people who died from RVF among all individuals diagnosed with RVF over a certain period of time
(2016-2023). We used Quantum Geographic Information System (QGIS) version 3.22 to generate maps
to show the distribution of RVF outbreaks.

Ethical considerations

The Ministry of Health Uganda provided administrative clearance to conduct this investigation. In addi-
tion, we received a non-research determination clearance from the US Centers for Disease Prevention
and Control (US CDC). This activity was reviewed by CDC and was conducted consistent with applica-
ble federal law and CDC policy. § §See e.g., 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. §241(d); 5
U.S.C. §552a; 44 U.S.C. §3501 et seq. No informed consent from participants was sought since sec-
ondary data was used.

Results

Rift valley fever outbreaks, Uganda, 2016—-2023

During 2016-2023, a total of 43 RVF outbreaks were reported through the EBS system, ePHEM with an
average of five outbreaks annually. These outbreaks resulted in 340 reported cases averaging 43 cases
each year, with an average of 7.9 cases per outbreak. Over the study period, 42 deaths (average of five
deaths annually), yielding a CFR, of 12.4%. Of the 340 cases, 116 (34.1%) were confirmed. On aver-
age, RVF outbreaks lasted for 72 days (10 weeks) with a range of 24—127 days from the time of report-
ing to the public health facilities to the time when the response was completed.

Rift Valley Fever outbreaks have been reported across all regions in Uganda. Western region reported
the highest number of RVF outbreaks (27/43, 63%), cases (302/340, 89%) and deaths (31/42, 73.8%)
with CFR of 10%, followed by Central Uganda which reported 12 outbreaks, 34 cases and 9 deaths with
CFR of 27%. Eastern Uganda reported the least number of outbreaks, with no recorded deaths (Table
1). However, there was no significant difference in the number of outbreaks by region (p=0.213).

Table 1: Percentage of rift valley fever outbreaks, cases, and deaths by region, Uganda, 2016-
2023

Region Outbreaks Cases Deaths ,,CA)FR
Number % Number % Number %
Western 27 63 302 89 31 73.8 10
Central 12 28 34 10 9 214 27
Northern 3 7 3 0.9 2 4.8 67
Eastern 1 2 1 0.3 0 0 0
Total 43 100 340 100 42 100 12
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Rift valley fever outbreaks and cases by year, Uganda, 2016-2023

The number of outbreaks reported per year ranged from 1 in 2016 to 13 in 2018 (Figure 1). The average
number of RVF outbreaks was 5.4 outbreaks per year. The highest number of RVF outbreaks was re-
ported in 2018 (n=13, 30.2%), followed by 2023 (n=8, 18.6%). The least number of RVF outbreaks were
reported in 2016 (n=1, 2.3%).
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Figure 1:Rift valley fever outbreaks by year, Uganda, 2016-2023

Rift valley fever cases and deaths during rift valley fever outbreaks, Uganda, 2016-2023

The highest number of RVF cases were reported in 2023 (n=182, 53.5%), followed by 2022 (n=41,
12.1%). The highest number of deaths were reported in 2023 (n=13, 31%) and 2018 (n=13, 31%). The
highest number of deaths were reported in 2018 and 2023 (Figure 2).
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Figure 2: Rift valley fever cases and deaths during Rift Valley Fever outbreaks, Uganda, 2016-
2023

Monthly distribution of rift valley fever outbreaks, Uganda, 2016-2023

The majority (29/43) of RVF outbreaks were reported in the dry season (June—August and January—
February) compared to the rainy season (March—May and September—December). The highest number
of outbreaks were reported between June and August. From 2016— 2023, most outbreaks were report-
ed in July (8/43, 19%). No outbreaks were reported in April and September over a period of 8 years. In
2018, most outbreaks were reported in July (n=5), followed by June (n=3), and August (n=3). In 2017,
most RVF outbreaks were reported in November (n=3) and December (n=2). In 2023, most outbreaks
were reported in January (Figure 3).
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Figure 3: Rift valley fever outbreaks by month
through, Uganda, 2016-2023

Spatial distribution of rift valley fever cases
and outbreaks, Uganda, January 2016-2023
Out of 146 districts, 29 (19.9%) reported at least
an outbreak of RVF affecting humans between
2016-2023 (Figure 4). Most of these outbreaks
were reported in Mbarara (n=4, 13.8%), and
Kiruhura (n=4, 13.8%), followed by Isingiro (n=3,
10.3%) and Kabale (n=3, 10.3%) districts. The
highest number of RVF cases were reported in
Mbarara (n=127, 37.4%) and Kabale districts
(n=49, 14.4%) . Most outbreaks (60%) were re-
ported in the cattle corridor districts (Figure 4).
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Figure 4: Rift valley fever outbreaks and cases,
Uganda, 2016-2023

Discussion

We found that a total of 43 outbreaks were reported
from 2016-2023 resulting in 340 cases and 42
deaths. RVF outbreaks occurred in all four regions
of the country, with the highest number reported in
the Western region. Sixty percent of the outbreaks
were reported in the cattle corridor districts.

Since 2016, Uganda has grappled with sporadic out-
breaks of RVF. Between 2016-2023, 43 RVF out-
breaks involving 340 individuals were reported. The
number of outbreaks and cases were likely under-
estimated due to under-reporting; because RVF of-
ten manifests with either as mild or asymptomatic
constraining its diagnosis (1). The disease is often
misdiagnosed with other endemic diseases such as
malaria. Moreover, RVF commonly affects individu-
als residing in rural areas where health centers may
be far (7). Given that the definitive diagnosis for
RVFV can only be achieved through laboratory,
there is an urgent need to build the capacity of re-
gional laboratories to test for RVF.

The RVF outbreaks were reported in all regions of
Uganda across the study period, potentially attribut-
ed to animal movements during trade (7). Notably,
the Western and Central regions reported high num-
bers of RVF cases and outbreaks. This finding is
consistent with a study conducted in 2023 that uti-
lized national seroprevalence data from cattle,
goats, and sheep to map the risk of RVF in Uganda
(8). The Western region and the cattle corridor dis-
tricts emerged as hotspots for RVF outbreaks and
cases. Particularly, Mbarara and Kiruhura districts
stood out for reporting the highest number of RVF
outbreaks. This trend could be attributed to the pre-
dominant livestock farming in the cattle corridor
stretching across South-Western Uganda where
Mbarara and Kiruhura lies (2). Consequently, in-
creased livestock-human interaction contributes to
the transmission of RVFV from animals to humans.

The majority of the outbreaks occurred following the
dry season and end-of-year festive season, this
could be as a result of increased slaughter and trade
in animal and animal products (7). The increase in
outbreaks during the festive season indicates a pos-
sible increase in human activities, including slaugh-
ter and trade of animals and animal products. This
heightened activity may contribute to the transmis-
sion of the RVF virus from animals to humans.
These findings highlight the need for targeted inter-
ventions during specific times of the year to effec-
tively control and prevent RVF outbreaks, safe-
guarding both animal and human health.

The highest number of outbreaks were reported in
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2018 and January 2023. This could be explained
by the enhanced surveillance during the Ebola vi-
rus disease (EVD) outbreak that occurred in 2018
in the Democratic Republic of Congo and the 2022
—2023 EVD outbreak that occurred in Uganda,
leading to a high index of suspicion of RVF (9)

The study found a higher overall CFR of 12.4%.
This is higher than that <1% documented by the
World Health Organisation (1). This could be at-
tributed to the under-detection of RVF cases since
the majority of the RVF case-patients may present
with no or mild symptoms. The high CFR could be
because only the patients with severe RVF dis-
ease present to health facilities and are detected
late by the disease surveillance system (10).The
majority of the patients presenting with mild symp-
toms may then remain undetected by the surveil-
lance system. The high case fatality rate could al-
so be attributed to the late detection of RVF cases
which is as a result of low suspicion index among
clinicians. The disease is suspected by some clini-
cians when the patients start to experience hemor-
rhagic signs which are usually present in the termi-
nal stages of the severe disease (11).

Study limitations

This study had some limitations. First, the out-
breaks whose data we analysed primarily focused
on reported RVF cases by the health facilities. the
symptoms of RVF mimic many other endemic in-
fections in Uganda such as malaria and other ar-
boviral fevers. As a result, human cases are diag-
nosed and observed only late during outbreaks or
not diagnosed at all. These factors contribute to
reporting bias likely leading to an underestimation
of the magnitude of RVF during the study period.
Secondly, we used secondary data associated
with missing data on several variables hence lim-
ited on a detailed exploration of the RVF out-
breaks/cases during the reporting period.

Conclusion

Uganda has experienced increasing sporadic out-
breaks of RVF since March 2016. Strengthening
efforts to prevent and control RVF in Uganda could
reduce the occurrence of RVF outbreaks, particu-
larly in regions and districts with the high number
of RVF outbreaks. We recommend MoH to en-
hance RVF surveillance throughout the year to un-
derstand the true burden of the disease. We fur-
ther recommended investigations to identify factors
contributing to the occurrence of RVF outbreaks in
Uganda. By addressing the shortfalls reported in
this study, Uganda can strengthen its prepared-
ness and response mechanisms to better combat
the threat of RVF.

Conflict of interest
The authors declare that they have no conflict of
interest.

Authors contribution

All authors contributed to the write-up and review
of the bulletin. MK wrote the drafts of the bulletin
and revised the paper for substantial intellectual
content. BK, RM, DM, SL,, IK, and ARA reviewed
the paper for substantial intellectual content. MK
and JK participated in the abstracting of the sec-
ondary data. All the authors read and approved
the final version of the bulletin.

Acknowledgements

The authors thank the staff of the Uganda Public
Health Fellowship Program for the technical sup-
port and guidance offered during this study. The
authors also extend their appreciation to the man-
agement and staff of the Public Health Emergen-
cy Operation Centre under MoH for the technical
support they offered during this study. Finally, we
thank the US-CDC for funding this activity.

Copyright and licensing

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

References

1. World Health Organization. Rift Valley Fever
2018 [23/August/2023:[

2.  Food and Agriculture Organization. The fu-
ture of livestock in Uganda. Opportunities and
Challenges in the fac of uncertainty.; 2019.

3. Kasye M, Eshetu A, Gebeyehu D. A Review
on Rift Valley Fever on Animal, Human Health
and its Impact on Live Stock Marketing. 2016;3:8.
4. Ministry Of Health, editor. National Tech-
nical Guideliness for Integrated Disease Surveil-
lance and Response. Third Edition ed2023.

5. Uganda Bureau of Statistics. Summary of
National Population Projections (2015-2040)
2019 [Available from: https://www.ubos.org/?
pagename=explore-publications&p_id=20.

6. Ministry of Health. National Technical

Guidelines for Integrated Disease Surveillance

and Response. Third ed2023.

7. Chevalier V, Pépin M, Plée L, Lancelot R.
Rift Valley fever--a threat for Europe? Euro
surveillance : bulletin Europeen sur les mal-
adies transmissibles = European communi



https://www.ubos.org/?pagename=explore-publications&p_id=20
https://www.ubos.org/?pagename=explore-publications&p_id=20

cable disease bulletin. 2010;15(10):19506.

8. Tumusiime D, Isingoma E, Tashoroora OB,
Ndumu DB, Bahati M, Nantima N, et al. Mapping
the risk of Rift Valley fever in Uganda using na-
tional seroprevalence data from cattle, sheep and
goats. PLoS Negl Trop Dis. 2023;17(5):e0010482.
9. Nyakarahuka L, Whitmer S, Klena J, Bali-
nandi S, Talundzic E, Tumusiime A, et al. Detec-
tion of Sporadic Outbreaks of Rift Valley Fever in
Uganda through the National Viral Hemorrhagic
Fever Surveillance System, 2017-2020. The
American journal of tropical medicine and hy-
giene. 2023;108(5):995-1002.

10. Nyakarahuka L, Whitmer S, Klena J, Bali-
nandi S, Talundzic E, Tumusiime A, et al. Detec-
tion of Sporadic Outbreaks of Rift Valley Fever in
Uganda through the National Viral Hemorrhagic
Fever Surveillance System, 2017-2020. The
American journal of tropical medicine and hy-
giene. 2023;108(5):995-1002.

11. Hassan A, Muturi M, Mwatondo A, Omolo J,
Bett B, Gikundi S, et al. Epidemiological Investiga-
tion of a Rift Valley Fever Outbreak in Humans
and Livestock in Kenya, 2018. The American jour-
nal of tropical medicine and hygiene. 2020;103
(4):1649-55.

Pre-exposure prophylaxis initiation and its as-
sociated factors among Adolescent Girls and
Young Women in Uganda, 2017-2022
Authors: Susan Waako", Innocent Ssemanda’,
Lilian Bulage'?, Benon Kwesiga'? Richard
Migisha'?, Edirisa Junior Nsubuga'*, Herbert
Kadama?®, Peter Mudiope®, Alex Riolexus Ario'
Institutional affiliations: '"Uganda Public Health
Fellowship Program; 2Uganda National Institute of
Public Health, Kampala, Uganda; “Uganda Na-
tional Public Health Emergency Operations Cen-
tre, Ministry of Health Uganda; *AIDS Control Pro-
gram, Ministry of Health, Kampala, Uganda
Correspondence®: Tel: +256774835047, Email:
swaako@uniph.go.ug

Summary

Background: Adolescent girls and young
women (AGYW) aged 15-24 years are dispropor-
tionately affected by HIV, accounting for 28% of
new HIV infections in Uganda. Oral pre-exposure
prophylaxis (PrEP) is highly effective in reducing
the risk of HIV acquisition for people at risk includ-
ing AGYW. We describe oral PrEP initiation and
associated factors among AGYW, Uganda,
2017-2022.
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Methods: We analyzed nationwide PrEP data
among AGYW reported through the PrEP tracker,
an electronic Ministry of Health data management
tool. We abstracted data on HIV testing, the PrEP
cascade (screening, eligibility, and initiation), rea-
sons for declining PrEP, and factors associated with
PrEP initiation. We summarized the data for the vari-
ous PrEP cascade indicators as frequencies and
proportions. We used modified Poisson regression
to determine factors associated with PrEP initiation.
Results: A total of 64,363 observations of AGYW
were obtained of which 63,608 (98.8%) AGYW were
tested for HIV and 57,059 (89.7%) tested HIV-
negative. Of the HIV-negative, 47,978 (84.1%) were
screened for PrEP eligibility and 36,261 (75.6%)
were eligible. Out of the eligible group, 32,258
(89.0%) initiated PrEP of which 19,379 (60.1%)
were aged 20-24 years. The proportion who initiated
PrEP increased from 54% in 2017 to 94% in 2022.
More than half (53%) of the AGYW who never initiat-
ed PrEP attributed it to disliking daily medication.
Being between 20-24 years (aPR:1.20; 95% CI:
1.02,1.29), having a casual sexual partner vs. single
(aPR:1.20; 95% CI: 1.12-1.29), being tested through
outreach (aOR:2.17 95% CI: 2.09-2.25) or at work-
place (aPR:1.85; 95% CI: 1.68-2.03) vs. outpatient
department were associated with increased likeli-
hoods of initiating PrEP.

Conclusion: PrEP initiation was high among eli-
gible AGYW. Dislike of daily medication was the
main reason for declining PrEP, suggesting alterna-
tive PrEP regimens such as long acting cabotegravir
and the dapivirine ring might result in greater PrEP
initiation among eligible AGYW. In addition, reaching
AGYW through outreaches or workplaces was asso-
ciated with increased likelihood of PrEP initiation,
suggesting strengthening of differentiated service
delivery models that are adaptive to client needs
and lessen access barriers.

Background

Despite progress towards ending HIV/AIDS as a
public health threat in the last 20 years, there were
still 1.5million new HIV infections globally in 2021
(1). The global HIV disease burden is disproportion-
ately concentrated in Sub Saharan Africa (SSA); de-
spite only containing one quarter of the world’s pop-
ulation(2). In 2017, SSA represented 65% of all new
HIV infections (2).

Although Uganda has a generalized HIV epidemic,
certain sub-populations, including Adolescent Girls
and Young Women (AGYW) aged 15-24 years, con-
tinue to be at higher risk of HIV acquisition com-
pared to the general population. In 2020, the preva-
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lence of HIV among AGYW was 2.9% compared to 0.8% among adolescent boys and young men
(ABYM)(3). Additionally, an estimated 54,000 new infections were recorded in Uganda during 2022,
with approximately 37% occurring in young people aged 15-24 years of which nearly 75% happened
to be AGYW (4, 5).

The high HIV risk in AGYW is attributed to a number of factors including but not limited to harmful cul-
tural and gender norms, gender-based violence, poverty, high school drop- out rates, early marriages,
and sexual intercourse with much older males (6). Furthermore, the COVID-19 pandemic is thought to
have exacerbated the HIV risk for AGYW in Uganda due to the two years of school closure in the
country, which happened to be the longest globally (7).

Changing the tide against HIV requires concerted efforts in large-scale implementation of effective
HIV prevention interventions such as Pre- Exposure Prophylaxis (PrEP). Pre- Exposure Prophylaxis is
an evidence-based HIV prevention intervention that reduces the risk of HIV acquisition by over 90% if
used consistently and correctly (8). Oral PrEP is taken as a once daily combination pill of Tenofovir
disoproxil fumarate and emtricitabine or Tenofovir disoproxil fumarate and Lamivudine (TDF + FTC or
TDF + 3TC) as long as one is at substantial risk of HIV acquisition.

In Uganda, PrEP implementation started in July 2017 at six sites in four districts (9). By the end of
2022, PrEP was being provided at 587 sites in over 65 districts (10). At the time of rolling out PrEP
implementation, the target population was men who have sex with men and female sex workers. Ado-
lescent girls and young women were included to the target population for PrEP in the President’s
Emergency Plan for AIDS Relief (PEPFAR) fiscal year October 2020-September 2021 (COP20).

Despite the scale-up of PrEP, initiation and continuation among AGYW has remained sub-optimal.
According to unpublished PEPFAR Uganda Program data, 19,025 AGYW were initiated on PrEP in
fiscal year 22 against a target of 70,196, representing only 27% of the target. Several barriers limit op-
timal PrEP use in AGYW including fear of side effects, intimate partner violence, low perceived risk,
stigma associated with PrEP packaging, low family support, unfriendly and judgmental health work-
ers, and inability to take daily pills among others (11).

According to studies conducted in Kenya, low and middle income countries, PrEP initiation among
AGYW was dependent on a number of factors including but not limited to age, access to PrEP,
knowledge about PrEP, one’s perception of their HIV risk, side effects, pill burden, support from
peers, mode of delivery, doubts about PrEP efficacy, alcohol use, social support, social norms, fear of
guardians reactions, and one’s attitude towards condoms use (12-15).

Although several periodic assessments have been done on PrEP initiation and continuation, little is
known about PrEP initiation and its associated factors among AGYW (16, 17). Understanding the initi-
ation of PrEP and its associated factors among AGYW is critical in guiding the design of tailored PrEP
interventions and strategies. Additionally, it may help to high light regions that required inserted efforts
to increase PrEP initiation among AGYW. We described PrEP initiation and its associated factors
among AGYW in Uganda, 2017-2022.

Methods

Study setting

We considered PrEP data generated in the entire country. As of end of 2022, Uganda had approxi-
mately 6,937 health facilities, of which 587 provided PrEP (18, 19). According to the Uganda Bureau
of Statistics Population Projection for 2022, the population of AGYW in Uganda was estimated at
4,808,700 (20).

Study design and data source

We analyzed PrEP data among high-risk AGYW aged 15-24 years reported through the PrEP tracker
from 2017-2022. Adolescent girls and young women were added to the list of populations targeted for
PrEP in Uganda in 2020. From 2017-2019, AGYW had access to PrEP but were not prioritized. The
PrEP tracker is an electronic database that contains nationwide data for key and priority populations
including high-risk AGYW. All health facilities that provide PrEP services are mandated to report data
on a quarterly basis.

For AGYW to be initiated on PrEP, they must be eligible. Eligibility for PrEP includes one being HIV
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negative and is at substantial risk of acquiring HIV. Substantial risk of acquiring HIV includes the fol-
lowing: those with multiple sex partners of unknown HIV status, recurrent use of post exposure
prophylaxis, and having at least one episode of a sexually transmitted infection monthly.

Pre-exposure prophylaxis data reported in the PrEP tracker include: total clients, total clients tested
for HIV, total clients screened for PrEP eligibility and risk assessment, total clients eligible for PrEP,
and total clients that Sero-converted.

Study variables, data collection, data management and analysis

Nationwide AGYW PrEP data was abstracted from the PrEP tracker. The data abstracted included:
number of clients tested for HIV, total clients screened for PrEP eligibility, total clients eligible for
PrEP and total clients initiated on PrEP, disaggregated by age (15-19, 20-24), from 2017-2022. We
also obtained data on health facility and district/region.

The data was first downloaded in excel format and checked for completeness. The abstracted data
was coded and imported into STATA SE version 14 for analysis. We summarized the data for the vari-
ous PrEP cascade indicators (total AGYW, HIV testing, PrEP screening, PrEP eligibility, initiated on
PrEP) as frequencies and proportions. Trends of PrEP initiation across the years were summarized

as proportions and Mann-Kendal was used to determine significance of the trends. Choropleth maps
were drawn using Quantum Geographic Information System (QGIS) to show the distribution of AGYW
initiated on PrEP for the years 2017-2022.

We used modified poison regression to identify factors associated with PrEP initiation.

Ethical considerations

Since our study used routine surveillance data reported by health facilities in the PrEP tracker, we
sort for permission from Monitoring and Evaluation Technical Support (METS). US Centers for Dis-
ease Control and Prevention (CDC) provided the non-research determination (NRD) for non-human
subjects. In agreement with the International Guidelines for Ethical Review of Epidemiological Studies
by the Council for International Organizations of Medical Sciences (1991) and the Office of the Asso-
ciate Director for Science, US CDC/Uganda, it was determined that this activity was not human sub-
ject research and that its primary intent was public health practice or disease control activity
(specifically, epidemic or endemic disease control activity). This activity was reviewed by the US CDC
and was conducted consistent with applicable federal law and CDC policy. §§See, e.g., 45 C.F.R.
part 46, 21 C.F.R. part 56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq. All experi-
mental protocols were approved by the US CDC human subjects review board (The National Institute
for Occupational Safety and Health Institutional Review Board) and the Uganda Ministry of Health
and were performed in accordance with the Declaration of Helsinki

Results

Pre-exposure prophylaxis cascade of adolescent girls and young women, Uganda, 2017-2022
Of the 64,363 AGYW aged 15-24, 63,608 (98.8%) were tested for HIV, of which 57,059 (89.7%) test-
ed HIV negative. Of those that tested HIV-negative, 47,978 (84.1%) were screened for PrEP eligibility,
of which 36,261 (75.6%) were eligible for PrEP. Of those eligible, 32,258 (89.0%) were initiated on
PrEP over the six-year period (Figure 1).
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Figure 1: Pre-exposure prophylaxis cascade of adolescent girls and young women in Uganda,
2017-2022
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Demographic characteristics of adolescent girls and young women initiated on pre-exposure
prophylaxis in Uganda, 2017-2022

A total of 64,363 records of AGYW were abstracted and 32,258 initiated PrEP. Of those that initiated
PrEP, 60% were aged 20-24 years, nearly three quarters (74.5%) were single, nearly half of them
(49.8%) had primary education and over 80% of them were reached through outreach (Table 1).

Table 1: Baseline characteristics of adolescent girls and young women initiated on preexpo-
sure prophylaxis in Uganda, 2017-2022

Characteristics Frequency (n=32,258) Percent
Age group
15-19 12,879 40.0
20-24 19,379 60.0
Marital status®
Single 19,191 74.5
Married 5,178 201
Divorced 975 3.8
Regular partner 43 0.2
Causal 340 1.3
Widowed 23 0.1
Educational level®
No formal education 3,013 14.9
Primary 10,093 49.8
Secondary 6,766 334
Tertiary 391 1.4
Nationality*
National 22,883 99.8
Foreigner 3 0.01
Refugee 44 0.2
Point of entry®
OPD 3,329 14.6
ACASI 28 0.1
ART clinic 76 0.3
Homebased HTC 39 0.2
MCH 383 1.7
Outreach 18,277 80.1
PMTCT 314 1.1
Workplace 323 1.4
Others 40 0.2
RegionT
Acholi 2,045 6.3
Ankole 1,092 34
Bugisu 662 2.1
Bukedi 425 1.3
Bunyoro 1,369 4.3
Busoga 858 2.7
Kampala 7,517 23.3
Karamoja 0 0.0
Kigezi 299 0.9
Lango 5,398 16.8
North Central 5,302 16.5
South Central 6,204 19.25
Teso 28 0.1
Tooro 901 2.8
West Nile 133 0.4

*representing an n of 25,750, Trepresenting an n=20,263, * representing an n=22,930, § representing n=22,809, representing n =32,233




Trend of adolescent girls and young women initiated on pre-exposure prophylaxis over the
years in Uganda, 2017-2022

Overall, the proportion of AGYW who initiated PrEP across the years increased from 54% in 2017 to
94% in 2022 but the increase was not significant (p=0.13) (Figure 2).
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Figure 2: Proportion of adolescent girls and young women initiated on pre-exposure prophy-
laxis in Uganda, 2017-2022

Distribution of proportion of adolescent girls and young women initiated on pre-exposure
prophylaxis per region, Uganda, 2020-2022

Across the years, the proportion of AGYW initiated on PrEP per region increased as shown (Figure 4).
In 2022, Kampala region had the highest proportion of high-risk AGYW initiated on PrEP (Figure 3).
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Figure 3: Spatial distribution of Adolescent Girls and Young Women who initiated pre-
exposure prophylaxis, Uganda, 2020-2022
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Factors associated with pre-exposure prophylaxis Initiation among adolescent girls and young
women, Uganda, 2017-2022

At bivariate analysis, age group, marital status, educational level, point of entry and region were asso-
ciated with PrEP initiation (Table 3).

At multi-variate analysis, being aged 20-24 (aPR:1.04; 95% CI: 1.02-1.29), having a casual partner
(aPR=1.20; 95% CI: 1.12, 1.29), being reached through outreach (aPR:2.17; 95% ClI: 2.09-2.25) and
work place (aPR:1.85; 95% CI: 1.68-2.03) were associated with an increased likelihood of PrEP initia-
tion. On the other hand, having secondary education (aPR:0.92; 95% CI: 0.90-0.95), tertiary education
(aPR:0.73; 95% CI: 0.67-0.79), accessing services at PMTCT (aPR:0.57 95% CI: 0.48-0.68) and being
in a region other than Bugisu and Teso were associated with a reduced likelihood of initiating PrEP
(Table 2).

Table 2: Factors associated with pre-exposure prophylaxis initiation among adolescent girls
and young women, Uganda, 2017-2022

Characteristic PrEP PrEP initiation Unadjusted PR (95% Adjusted PR (95% CI)
initiation Cl)
Yes (%) No (%)
Age group
15-19 12,879 (40.0) 13,263 (41.3) 1 1
20-24 19,379 (60.1) 18,842 (58.7) 1.56 (1.03, 1.77) 1.04 (1.02, 1.06)
Marital status
Single 19,191(74.5) 18,093 (71.6) 1 1
Married 5,178 (27.0) 6,048 (23.9) 0.97 (0.95, 0.99) 0.99 (0.68, 1.10)
Divorced 975 (3.8) 757 (3.0) 1.17 (1.13, 1.21) 1.00 (0.96, 1.05)
Regular partner 43 (0.2) 158 (0.6) 0.51 (0.40, 0.65) 0.75 (0.61, 1.05)
Causal sexual partner 340 (1.3) 192 (0.8) 1.23 (1.17, 1.30) 1.20 (1.12, 1.29)
Widowed 23 (0.1) 20 (0.1) 2.10(0.85, 1.36) 1.10 (0.86, 1.40)
Educational level
No formal education 3,013 (14.9) 2,863 (16.6) 1 1
Primary 10,093 (49.8) 7,036 (40.8) 1.14 (1.12,1.17) 0.98 (0.96, 1.01)
Secondary 6,766 (33.4) 6,641 (38.5) 1.32 (1.00, 1.06) 0.92 (0.90, 0.95)
Tertiary 391 (1.9) 710 (4.1) 0.91 (0.85, 0.98) 0.73 (0.67, 0.79)
Region
Acholi 2,045 (6.3) 206 (0.7) 1 1
Ankole 1,092 (3.4) 2,449 (8.7) 0.37 (0.36, 0.39) 0.52 (0.96, 1.01)
Bugisu 662 (2.1) 83 (0.3) 0.97 (0.94, 0.99) 0.97 (0.93, 1.01)
Bukedi 425 (1.3) 427 (1.5) 0.61 (0.57, 0.65) 0.55 (0.50, 0.60)
Bunyoro 1,369 (4.2) 903 (3.2) 0.78 (0.76, 0.81) 0.72 (0.69, 0.75)
Busoga 858 (2.7) 1,206 (4.3) 0.59 (0.56, 0.62) 0.52 (0.46, 0.57)
Kampala 7,517 (23.3) 7,771 (27.6) 0.73 (0.72, 0.74) 0.67 (0.65, 0.68)
Kigezi 299 (0.9) 260 (0.9) 0.61 (0.57, 0.66) 0.59 (0.49, 0.72)
Lango 5,398 (16.7) 240 (0.9) 1.04 (1.03, 1.05) 0.94 (0.92, 0.96)
North Central 5,302 (16.4) 4,645 (16.5) 0.73 (0.72, 0.74) 0.81 (0.78, 0.84)
South Central 6,204 (19.2) 4,234 (15.1) 0.75 (0.74, 0.76) 0.72 (0.70, 0.74)
Teso 28 (0.1) 6 (0.02) 0.92 (0.79, 1.06) 0.61 (0.83, 1.09)
Tooro 901 (2.8) 3,058 (10.9) 0.35(0.34, 0.37) 0.30 (0.28, 0.34)
West Nile 133 (0.4) 2,623 (9.3) 0.07 (0.06, 0.08) 0.06 (0.05, 0.08)
Point of entry
OPD 3,329 (14.6) 11,009 (44.5) 1 1
ACASI 28 (0.1) 41 (0.2) 1.36 (1.05, 1.77) 1.38 (0.97, 1.96)
ART clinic 76 (0.3) 382 (1.5) 0.82 (0.68, 0.99) 0.61 (0.80, 1.38)
Home based HTC 39 (0.2) 225 (0.9) 0.42 (0.31, 0.56) 1.15 (0.71, 1.86)
MCH 383 (1.7) 1,307 (5.3) 0.88 (0.81, 0.96) 1.02 (0.91, 1.01)
Outreach 18,277 (80.1) 10,089 (40.8) 1.92 (1.86, 0.96) 2.17 (2.09, 2.25)
PMTCT 314 (1.4) 1,414 (5.7) 0.70 (0.63, 0.77) 0.57 (0.48, 0. 68)
Workplace 323( 4) 232 (0.9) 1.94 (1.83, 2.07) 1.85 (1.68, 2.03)
Others 40 (0.2) 46 (0.2) 1.65 (1.36, 2.00) 1.59 (1.20, 2.10)

*aPR=adjusted prevalence ratio, uPR: unadjusted prevalence ratio, ACASI: Audio-computer assisted self-
interview, PMTCT: Prevention of Mother to Child Transmission of HIV, MCH: Maternal and Child Health




Reasons for declining pre-exposure prophy-
laxis among adolescent girls and young wom-
en, Uganda, 2017-2022

Of the 4,003 AGYW who didn’t initiate PrEP, 656
(14.1%) reported reasons for declining PrEP. The
main two reasons for declining PrEP were inability
to take daily medication (53%) and no need for
PrEP (29%) (Figure 4).

Concern about the effectiveness of the
medication

concern about safety of the medication

concern about required time for clinic
follow up

Other reasons non spedfied

Concern about what others might think

Reason for declining PrEP

no need for PrEP

Don't wish to take daily medication

0 10 20 30 40 50 60

Percentage

Figure 4: Reasons for declining pre-exposure
prophylaxis among Adolescent Girls and
Young Women in Uganda, 2017-2022.

Discussion

In this study, we have described PrEP initiation
and its associated factors among AGYW in Ugan-
da from 2017-2022. Over the years PrEP initiation
and the regions offering PrEP increased. More
than half of the AGYW initiated on PrEP were
aged 20-24 years. In addition, being aged 20-24
years, being reached through outreaches, and
workplaces were associated with an increased
likelihood of PrEP initiation. On the other hand,
being reached through PMTCT, having secondary
or tertiary education, and being in a region other
than Bugisu or Teso was associated with a re-
duced likelihood of initiating PrEP. A few of the eli-
gible AGYW declined PrEP.

HIV testing is a critical entry step into HIV preven-
tion and treatment programs. HIV testing for
AGYW was very high. This could be attributed to a
favorable ministry of health policy that lowered
consent age for HIV testing from 18 to 12 years
(21). In addition, the increasing PEPFAR HIV test-
ing targets over the years contributes to improved
screening and testing(22).

Maijority of the HIV negative AGYW were
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screened for PrEP eligibility. Although this may be
high, it also presents missed opportunities in not
screening a significant number of AGYW. The non-
screened AGYW had been found eligible for HIV
testing which implies that they had at least one fac-
tor putting them at risk of HIV acquisition. The pro-
portion of AGYW eligible for PrEP was even lower.
This could be attributed to the rigorous PrEP eligibil-
ity screening process which may screen out some
clients. Overall, PrEP initiation was high. This could
be attributed to good health education, counselling,
and strong peer support systems. Similar findings
were noted in a study conducted in both South Afri-
ca and Kenya where AGYW reported that receiving
both clear and comprehensive information on PrEP
enriched their knowledge on the same thus interest-
ing them to initiate PrEP (23). In addition, AGYW in
Kenya reported peer support helped to normalize
PrEP use and reduced stigma as they influenced
their understanding of PrEP and its initiation (13).

Over the years PrEP initiation increased. This could
be attributed to improved health worker capacity to
offer PrEP, increased number of sites offering PrEP,
and the increasing PEPFAR PrEP targets year after
year. The increased targets usually come with in-
creased resources which translates into improved
performance(22). The deep in 2019 and 2020 could
be attributed to travel restrictions implemented by
government to curtail the spread of COVID-19 and
this could have been before the program adapta-
tions to ensure un-interrupted service provision took
effect(24).

The regions offering PrEP increased. Kampala has
had the greatest number of PrEP initiations com-
pared to all the other regions. This could be attribut-
ed to the fact that Kampala started implementing the
PrEP program earlier than the other regions(25).
This programmatic experience puts Kampala ahead
of the rest. Karamoja region has not had any PrEP
initiations. This is because, annual Spectrum Esti-
mates have shown that Karamoja is a low HIV inci-
dence region and therefore has never received
PEPFAR PrEP targets.

More than half of the AGYW initiated on PrEP were
aged 20-24 years. Similarly, being aged 20-24 years
was associated with an increased likelihood of PrEP
initiation. This could be due AGYW aged 20-24 be-
ing more independent and knowledgeable about
PrEP (27). In addition, this could be attributed to the
fact that those aged 15-19 years are not expected to
be sexually active by society thus fear to initiate
PrEP. This finding is similar to another study by
Kayesu, lvy, et al. where participants aged 15-19
years reported lack of interest in PrEP due to fearing
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being judged by people in their communities to be
sexually active (15). In addition, similar findings
were reported in a study conducted among PEP-
FAR supported countries where 64% of the AGYW
who initiated PrEP were aged 20-24 years (28).

Being reached through outreaches and work plac-
es were associated with an increased likelihood of
PrEP initiation. This may be attributed to the fact
that taking PrEP to work places and outreaches
makes access easier as one doesn’t require
transport money. Work places present an oppor-
tunity of safe spaces for PrEP initiation since the
AGYW are not in fear of meeting with relatives and
community members unlike while at health facili-
ties. Similar finding were reported that use of safe
places protect AGYW from shying away from PrEP
due to fear of meeting with relatives while at the
health facility(23). In addition, availing PrEP at
work places may come-in handy as a solution to
the inconvenient schedules in securing PrEP for
those in formal employment. In Malawi, partici-
pants reported that their interest in initiating PrEP
was dependent on the ease of accessing it (29). In
another study conducted in Kampala, it was report-
ed that having to travel to distant areas and living
far from health facilities hindered some participants
from picking up their PrEP re-fills and it can’t be
any different for initiation (15). Similarly, in a study
done among female sex workers, 91.6% preferred
having PrEP services provided through outreaches
to health facilities(30).

Provision of PrEP within PMTCT was associated
with a reduced likelihood of initiation. This could
be attributed to fear (stigma) of being seen with the
PrEP medication by relatives and friends. On the
contrary, visiting PMTCT comes with continuous
interaction with peers who are knowledgeable on
PrEP. Some AGYW in Kenya noted that conversa-
tions held with knowledgeable and experienced
peers influenced their understanding of PrEP re-
sulting in initiation, not forgetting that peers are
known for having greater influence over adoles-
cents’ decisions (13).

Of the eligible AGYW, about a tenth declined PrEP.
Of these, we found out that only 14% had reasons
for declining PrEP initiation documented. More
than half of those with reasons documented, re-
ported that they would not wish to take daily medi-
cation and nearly a third reported that they didn’t
need PrEP. Similar findings were reported in stud-
ies in Kenya where AGYW reported that the need
to take a daily pill was a major inhibitor to PrEP
initiation (12, 13). This finding builds a case for roll-
ing out and scaling out newer long acting and dis-

crete PrEP products like the PrEP Ring and long
acting cabotegravir.

Study limitations

Some variables (continuity on PrEP and sero-
conversion) had missing data and as a result,
were dropped. In turn we were unable to deter-
mine how the optimal PrEP initiation translates
into continuity in the program. Given the use of
secondary data, we were not able to get detailed
a understanding of the reasons for declining
PrEP among AGYW.

Conclusion

PrEP initiation was high among eligible AGYW.
Dislike of daily medication was the main reason
for declining PrEP. Kampala had the greatest
number of PrEP initiations compared to all the
other regions. Being aged 20-24 years, having a
casual partner, being reached through outreach-
es, and workplaces were associated with an in-
creased likelihood of PrEP initiation.

Recommendations

Ministry of Health should expedite the introduc-
tion and scale up of alternative PrEP regimes
such as long acting cabotegravir and the dapi-
virine ring as these might result in greater PrEP
initiation among eligible AGYW. In addition, there
is need to strengthen differentiated service deliv-
ery models that are adaptive to client needs and
lessen access barriers. Ministry of Health needs
to support heath facilities to develop strategies to
increase PrEP screening and initiation among
AGYW within the departments offering PrEP to
reduce on the missed opportunities since majority
of the screened AGYW were from the outreach-
es.
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Summary

Background: On February 25, 2024, an inmate
with suspected Acute Haemorrhagic Conjunctivi-
tis (AHC) was remanded at Kampala Remand
Prison (KRP) from Kansanga Police Post. A noti-
fication was subsequently sent to the Ministry of
Health (MoH) on March 7, 2024, having noted a
rise in the number of cases to 314 by Mar 6,
2024. We investigated to determine the cause
and extent of the outbreak, identify risk factors for
its spread and to recommend evidence-based
interventions to control the outbreak and prevent
future similar outbreaks.

Methods: We investigated the outbreak in 4
prisons of Luzira: KRP, Murchison Bay Prison
(MBP), Luzira Upper Prison (LUP), and Luzira
Women Prison (LWP). We defined a suspected
case as onset of redness in one or both eyes with
one or more of the following: tearing, discharge,
grainy sensation, itching, pain, or swelling, in a
resident Luzira Prison from February 1 to April 3,
2024. A confirmed case was any suspected case
with a positive Polymerase Chain Reaction
(PCR) result for Enterovirus type C. We found
cases through medical records review and active
case search among inmates. We collected 10
conjunctival swabs for PCR testing. We calculat-
ed the overall and prison-specific attack rates
(AR). We assessed the prison environment, case
management, and compared 200 cases to 200




controls in a case-control study to evaluate the
risk factors. We identified risk factors associated
with spread logistic regression.

Results: A total of 1,935 cases were recorded
with 4 confirmed to have been caused by Entero-
virus Type C and no deaths recorded. The mean
age was 30 years (SD=9.4) and the overall AR
was 23% (1,935/8,518). The most affected prison
was MBP with an AR of 41% (1,229/3,000) fol-
lowed by KRP at 33% (610/1,835). Infected in-
mates were continuously admitted into KRP and a
plea bargain meeting in KRP attended by inmates
from the other prisons triggered the spread of the
outbreak in MBP. Cases were being managed
through application of Tetracycline Eye Ointment
(TEO) and short isolation periods (3 days). Shar-
ing of eye medication (aOR:5.3, CI=2.8-9.9) in-
creased the risk for the spread of infection while
frequent handwashing reduced odds of getting
AHC (aOR:0.51, CI=0.09-2.8).

Conclusion: Enterovirus Type C was the cause
of AHC in this prison setting, introduced by infect-
ed inmates. Plea-bargains, and sharing eye medi-
cations likely propagated the outbreak. We recom-
mended immediate screening of new arrivals, re-
porting suspected cases to health facility staff,
prompt isolation, and organizing separate plea-
bargains to minimize inter-prison interactions, so
as to mitigate future risks.

Introduction

Conjunctivitis is a disease characterised by inflam-
mation of the eye mucous membranes, which can
be attributed to different aetiologies. These in-
clude viral bacterial, allergic, parasitic, and non-
specific causes. Despite these many causes, vi-
ruses are responsible for about 80% of acute con-
junctivitis. Outbreaks of conjunctivitis are mostly
attributed to two main groups of viruses
(Adenoviruses and Enteroviruses), particularly en-
terovirus type D (EV70) and Enterovirus type C
(Coxsackievirus CVA24), which causes Acute
Haemorrhagic Conjunctivitis (AHC)(1) . This dis-
ease, commonly known as ‘red eye’ is a is particu-
larly characterized by inflammation and reddening
of the eye membranes, pain, tearing, and eye dis-
charge, usually over a short incubation period of
12 to 48 hours.

Acute Haemorrhagic Conjunctivitis (AHC) is more
common in tropical regions due to favourable cli-
matic and environmental conditions, such as
Uganda. Acute Haemorrhagic Conjunctivitis is
highly contagious, spreading rapidly among per-
sons through direct contact, or indirectly through
sharing of beddings, clothes, eye glasses, and
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eye medications. Outbreaks are more common in
congested settings such as schools, military bar-
racks, prisons, and refugee camps (2—4).

In Uganda, the first reported outbreak of AHC was in
June 2010 in 26 districts (5) followed by another out-
break that occurred in Gulu District in November
2016 among inmates in a prison. Both outbreaks
were caused by Coxsackievirus CVA24.

On February 25, 2024, an inmate suspected of hav-
ing AHC was remanded at Kampala Remand Prison
from Kansanga police post. A notification was sub-
sequently sent to the Ministry of Health (MoH) on
March 7, 2024. We investigated to determine the
cause and extent of the outbreak, identify risk fac-
tors for its spread and to recommend evidence-
based interventions to control the outbreak and pre-
vent future similar outbreaks.

Methods

Outbreak setting

The outbreak occurred in Luzira Prisons located in
Nakawa division in south eastern Kampala, Uganda.
It is a prison for both males and females. It is com-
plex of 4 different prisons, namely; Kampala Re-
mand Prison, Murchison Bay Prison, Luzira Upper
Prison, and Murchison Bay Women Prison. The pris-
on was initially designed to accommodate 1,700 in-
mates but currently has close to 8,000 inmates.
Kampala Remand prison is a dynamic prison, meant
for 600 inmates, but currently accommodating about
1,840 inmates. Daily, about 250 inmates exit the
prison to attend court sessions, some inmates are
released from court, and on return new crime sus-
pects are remanded. The prisoners sleep in wards,
equivalent to dormitories. The prison has 12 prison
wards and one Health Centre (HC) Ill.

Murchison Bay Prison hosts approximately 3,000
inmates despite its intended capacity being only 600
inmates. It houses the referral hospital (Murchison
Bay Hospital) for all Uganda prisons. The referral
hospital has a dedicated ophthalmic clinical officer,
despite the ophthalmic clinic lacking basic diagnostic
tools.

Luzira Upper Prison (maximum security), is de-
signed for inmates with sentences of 20 years or
more. By the time of this investigation, the prison
had 3,013 inmates. Luzira Women'’s Prison in
Uganda’s maximum-security prison for females, ac-
commodating 670 at the time of the investigation.
Case definition and case finding

We defined a suspected case as onset of redness in
one or both eyes with one or more of the following:
tearing, discharge, grainy sensation, itching, pain, or
swelling, in a resident Luzira Pris

on from February 1, 2024 to April 3, 2024. A con-
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firmed case was a suspected case with a posi-
tive PCR result positive for Enterovirus type C.
We found cases through medical records at the
health facilities located within the respective
prisons in Luzira. We also actively searched for
cases from among inmates with the help of
health workers, and the “ward doctor”, who are
the equivalent of Village Health Teams (VHTS)
at the community level. We then generated a
line list.

Descriptive epidemiology

We computed attack rates (AR), stratified by
prison based on the population at the time when
Azithromycin prophylaxis was administered. We
described cases by clinical manifestations, likely
exposures, and also constructed an epidemic
curve to show the distribution of cases over
time.

Environmental assessment

We assessed for factors that could have been
associated with the introduction of conjunctivitis
into the prisons and its propagation among in-
mates. We assessed the flow of prisoners,
availability, and functionality of handwashing
facilities, and isolation of identified cases.

Case management

We assessed how the eye medication was ad-
ministered and the duration of isolation of identi-
fied cases.

Laboratory investigations

We collected 10 samples (conjunctival swabs)
from suspected cases and sent them to Uganda
Virus Research Institute (UVRI) for Polymerase
Chain Reactions (PCR) testing and gene se-
quencing.

Hypothesis generation

We generated hypotheses from the descriptive
epidemiology and hypothesis generating discus-
sions with ‘doctor wards’, health facility staff,
and prison officers in charge of welfare and re-
ception, about potential risk factors for transmis-
sion of conjunctivitis. The interviews included
questions on the flow of prisoners, sleeping next
to someone sick, movement outside current
prison, isolation of infected inmates, availability
of handwashing facilities, administration of eye
medication, and receiving visitors.

Case control study
We compared exposures of 200 cases to those
of an equal number of controls randomly select-

ed and matched by prison. We defined a control as
any resident of Luzira prison with no history of red-
ness in one or both eyes and none of the following
signs; eye itching, discharge, swelling, tearing, or
discharge since February, 2024 to March 18 2024.
Controls were similarly interviewed using the struc-
tured questionnaire. We identified possible risk fac-
tors associated with spread using logistic regres-
sion.

Ethical considerations

This outbreak investigation was in response to a
public health emergency. Ministry of Health (MoH)
gave administrative clearance to investigate this
outbreak. The office of the Centre for Global Health,
US Centre for Disease Control determined this in-
vestigation to be non-research since its primary in-
tent was public health control of a disease.
Additionally, we obtained administrative clearance
from the Uganda Prisons Headquarters before con-
ducting the investigation. We obtained verbal con-
sent from all respondents with guidance of the pris-
on administration. All cases identified during case-
finding were referred to the prison health facility
staff for further management.

Results

Descriptive epidemiology

A total of 1,935 cases were affected by AHC in all
the 4 prisons by April 2, 2024 with no deaths. Of
these, 4 were confirmed to be caused by Enterovi-
rus type C. The mean age of case-patients was 30
years (SD=9.4)

All the case-patients reported having presented
with reddening of eyes (Figure 1).

Symptoms Percentage

Reddening of eyes G 100
Grainy sensation SN 68
Itching GGG 64
Eye discharge IR 58
Extraocular symptoms SN 57
Pain I 57
Teary eyes MM 54
Swelling N 35

Figure 1: Distribution of symptoms
among case-patients during an outbreak
of acute haemorrhagic conjunctivitis,
Luzira Prison, February — March 2024

The overall AR was 23% (1,935/8,518), with males
being most affected (97%, n=743) compared to fe-




males (3%, n=20). Murchison Bay Prison with 1,229 cases (AR: 41/100) was the most affected prison
(Table 1).

Table 1: Attack rates by prison during an outbreak of acute haemorrhagic conjunctivitis, Luzira
Prison, Kampala, Uganda, February 1- April 2, 2024

Prison Name Cases Total population Attack rate

(AR/100)
Murchison Bay Prison 1,229 3,000 41
Kampala Remand Prison 610 1,835 33
Murchison Bay Women's
Prison 83 670 12
Luzira Upper Prison 13 3,013 04
Total 1,935 8,518 23

This outbreak started with admission of infected inmates at Kampala Remand Prison from February
28, 2024. The index case was identified by health workers on March 1, 2024. Kampala Remand Pris-
on hosted a plea bargain meeting on March 5, 2024, attended by inmates from Murchison Bay Prison
(Figure 2).

This was an event conducted within the confines of specific prisons with legal representatives present,
convene inmates from various prisons. Prophylaxis with Azithromycin tablets was administered to in-
mates on March 8 and 9, 2024. Sharing of topical eye treatments between infected and non-infected
inmates started on March 12. On March 15, there was a peak in the number of resident cases. This
sharing of eye medication was discontinued on March 19 and inmates’ medication was administered
separately by the “doctor ward”. Immediate isolation protocols for newly-admitted inmates were initiat-
ed thereafter. Infected inmates continued to be admitted into KRP beyond the time of the investigation
(Figure 2), and the overall AR in Kampala Remand Prison was 33/100.

The initial case reported in Murchison Bay Prison involved a prisoner referred to the Prison Hospital
on March 1 and 3, who was promptly isolated upon admission. On March 5, a plea bargain meeting
convened at Kampala Remand Prison, with attendance from inmates representing Murchison Bay and
Upper Prison. Subsequently, cases of conjunctivitis emerged among inmates at Murchison Bay Prison
on March 6. As a preventive measure, oral Azithromycin prophylaxis was administered on March 12,
followed by the distribution of tetracycline eye ointment (TEO) two days later. TEO served both as
prophylaxis for those without symptoms and as a treatment for affected individuals.

Despite these interventions, the number of cases steadily increased over time, marked by multiple
peaks in incidence (Figure 2).

Starting from March 26, additional public health measures were implemented. These included provid-
ing Continuous Medical Education (CME) sessions for healthcare workers and laboratory staff, con-
ducting health talks for inmates, and promptly isolating and treating identified cases upon detection.
These public health measures preceded a noticeable decline in the number of reported cases (Figure
2).

Women’s Prison Luzira

The index case here was identified on March 16, 2024, as an inmate who attended court 2 days earli-
er (March 14, 2024), and reported to have shared a bus with an infected inmate from Murchison Bay
on her way and from court (Figure 2).

Luzira Upper Prison

The data obtained from Luzira Upper Prison indicated that cases of conjunctivitis were routinely rec-
orded in the health facility records. The first suspected case of AHC was detected on March 11
(Figure 2).
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Figure 2: Distribution of AHC cases over time in Luzira Prisons, February 1 — April 3, 2024

Overall, the outbreak in Murchison Prison was preceded by that in Remand Prison, and by April 3, a
total of 1,935 suspected cases had been reported to the prison health facilities (Figure 2).

Environmental and case management assessment findings

Kampala Remand Prison every day transports 150 — 200 inmates to attend different court sessions. In
contrast, the maximum-security prison (Upper prison) transports an average of 80 inmates to courts
daily and these are usually to different courts from those which inmates from both Kampala remand
and Murchison Bay prison go to.

Some inmates are released from court, while at the same time, new inmates are remanded. Murchi-
son Bay Prison receives prisoners referred from other prisons for medical attention at Murchison Bay
Prison hospital. There was a plea bargain session at Remand prison where some inmates from Mur-
chison Bay attended.

We observed the presence of tap and tank water at the gate and at entry points of the prison wards.
Some handwashing points both soap and water while others had only water. In some prison wards,
water was pre-mixed with liquid soap.

In the earlier days of the outbreak, cases were isolated and treated. Later, the number of cases were
so high that isolation was no longer possible. Identified cases were treated from the prison wards
where inmates resided. Treatment was being administered topically by the “doctor ward” using their
hands to all inmates in spite of the disease status of the inmates. This was not observed in both the
Upper prison and the women'’s prison. By this time, only those that had severe eye discharges were
isolated. Isolation initially lasted only up to 3 days in Murchison Bay prison. However, in upper prison,
isolation was sustained until prisoners recovered fully from the infection.

Hypothesis generation findings

Based on the laboratory and the environmental assessment findings, we hypothesized that receiving
Azithromycin prophylaxis helped prevent development of new cases among inmates. Sharing eye
medication was associated with propagation of the outbreak among inmates. Poor hand hygiene was
associated with increased transmission of AHC among inmates.

Case control investigation findings




We noted that sharing of eye medication (aOR:8.3, Cl:3.8-18) was significantly associated with acquir-
ing the infection among inmates, while more frequent hand washing reduced the odds of getting
conjunctivitis (aOR:0.11, CI:0.03-0.37). Notably, there was no difference in odds between those who re-
ceived Azithromycin prophylaxis and those who did not (aOR:0.4, Cl:0.34-5.8) (Table 2).

Table 2: Factors associated with acute haemorrhagic conjunctivitis among inmates during an
outbreak, Luzira prisons, Uganda, March—-April 3, 2024

Cases Controls

Variable n=200 % n=200 % COR 95%Cl AOR 95% ClI

Sharing eye medication

(n=242)

No 63 55 111 87 Ref Ref Ref Ref

Yes 51 45 17 13 5.3 2899 8.3 3.8-18

Azithromycin prophylaxis

(n=272)

No 9 8 8 5 Ref Ref Ref Ref

Yes 103 92 152 95 0.23-1.6 0.4 0.4 0.34-5.8

Sleeping next to someone sick

No 23 12 47 24 Ref Ref Ref Ref

Yes 175 88 150 76 24 1.4-41 23 1.4-4.1

Frequency of washing hands

(n=400)

Never 4 3 4 2 Ref Ref Ref Ref

Occasionally 59 23 26 13 0.083 0.3-5.6 0.28 0.08-1.03

Frequently/almost half of the day 66 33 55 28 0.51 0.12-2.1 0.2 0.05-0.67

Always/More than half of the day 72 41 114 57 0.85 0.20-3.6 0.11 0.03-0.37
Discussion

This investigation confirmed an outbreak of AHC in Luzira Prison among inmates, attributed to Enterovi-
rus Type C. The outbreak primarily affected Murchison Bay Prison, initially spreading from Remand Pris-
on. Despite prophylactic antibiotic administration, new cases continued to arise. In the Women's Prison,
the outbreak originated from an index case who shared a bus with an infected inmate from Murchison
Bay on their way to court. Sharing eye medications increased the odds of conjunctivitis among Luzira
Prisons inmates.

The outbreak was attributed to Enterovirus type C, and this is consistent with other findings from other
outbreak findings indicating that Enteroviruses EV70 and CA24V are responsible for most AHC out-
breaks (2,6-9). It was observed that cases resolved within a span of 4-5 days with no severe complica-
tions documented. Our findings do not differ from students in a resident school that suffered from AHC
and averagely spent 6 days unwell (3).

The variation in attack rates among prisons can be attributed to the distinct operational and functional
characteristics of each facility. Remand Prison, for instance, experiences a continuous influx of new in-
mates from various police cells and courts of law on a daily basis, with remanded individuals frequently
leaving to attend court hearings. This dynamic environment likely contributed to the initial case and the
ongoing spread of conjunctivitis within the prison.

The outbreak in Murchison Bay Prison ensued following the outbreak in Remand Prison, potentially at-
tributed to inmates from Murchison Bay participating in a plea-bargain meeting held at Kampala Re-
mand Prison. These gatherings, conducted within the confines of specific prisons with legal representa-
tives present, convene inmates from various prisons. The close proximity and crowding inherent in these
assembilies likely facilitated disease transmission from infected individuals in Remand Prison to those in
Murchison Bay, underscoring the significant role such events play in propagating illness within carceral
environments. To mitigate the risk of future outbreaks, prison authorities could consider implementing
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screening measures for Acute Hemorrhagic Con-
junctivitis (AHC), thereby excluding affected indi-
viduals from participation in such assemblies in-
cluding plea-bargain meetings (10).

Upon the outbreak's emergence, the prison admin-
istration swiftly implemented control measures, in-
cluding the prophylactic administration of antibiot-
ics like Azithromycin and Tetracycline Eye Oint-
ment. However, these measures failed to curb the
outbreak's spread; laboratory samples later con-
firmed the causative agent to be a virus. Notably,
the administration of eye medication (Tetracycline
Eye Ointment and Chloramphenicol) may have in-
advertently facilitated the outbreak's propagation
among inmates. Prison ward leaders referred to as
"doctor wards," were administering eye medication
to infected and non-infected inmates alike, using
the same tubes and initially applying TEO directly
to inmates' eyes with their hands. This direct con-
tact likely propagated the outbreak's spread from
infected to uninfected inmates. Sharing eye medi-
cations has been demonstrated to propagate out-
breaks of conjunctivitis. Additional data highlight
increased risk of AHC spread through sharing topi-
cal eye treatments, emphasizing the need to dis-
courage such practices (10,

11). Given these findings, it is imperative to mini-
mize contact between infected and non-infected
inmates. Implementing screening protocols and
promptly isolating and treating individual cases are
pivotal steps in mitigating the rapid spread of infec-
tion within prison settings.

Initially, all identified cases were isolated. Howev-
er, as the number of cases grew substantially, it
became impractical to isolate every individual until
recovery due to space constraints. The prison's
capacity is already stretched, being approximately
300% over its initial design capacity for inmates.
Consequently, isolation was restricted to individu-
als exhibiting symptomatic signs, with a limited du-
ration of 3 days or less. After this period, sick in-
mates were returned to their respective prison
wards. The remaining cases were managed within
the overcrowded wards, leading to unavoidable
close contact between infected and unaffected in-
mates. Sleeping close to infected inmates and
subsequent sharing blankets among inmates was
associated with increased odds of developing
AHC. This concurs with other studies in Brazil,
USA and China, where AHC spreads through
sharing fomites with infected persons (10-13).
Particularly in Kampala Remand Prison, it was
commonplace for inmates to be released even af-
ter less than a week of incarceration, and “doctor
wards” are not exempt. This rapid turnover posed

challenges for trained personnel in identifying
cases, reporting them, and administering eye
medication effectively. Many trained individuals
were released shortly after their training, leaving
insufficient time to adequately train and orient
new staff. Consequently, there was significant
variability in the application of eye medication by
different personnel within the prison.

Despite this issue, we observed that there was
sufficient provision of handwashing stations
throughout the prisons. Our findings indicated
that frequent handwashing was beneficial in miti-
gating the spread of infection. Frequent hand
washing with soap and water prevented infection
spread, consistent with findings from previous
studies conducted in the USA and India (6,11—
13).

Study limitations

The main limitation of this investigation pertains
to the scope of our study, as we were unable to
provide a comprehensive depiction of the out-
break's evolution and scope across various pris-
ons. Our focus was primarily on the outbreak
within the Luzira prisons, and thus, we did not
explore potential clusters in other prison facilities
or communities (e.g., schools). Consequently, we
cannot definitively determine whether these clus-
ters were epidemiologically linked to the outbreak
in Luzira prisons. The absence of such epidemio-
logical insights limits our ability to develop evi-
dence-based control measures more effectively.

Conclusion

In conclusion, our investigation confirmed Entero-
virus type C as the causative agent of the con-
junctivitis outbreak in Luzira Prison. The outbreak
exhibited varying impacts across the different
prisons, with Kampala Remand Prison being the
most affected. This can be attributed to its dy-
namic nature, where inmates are regularly dis-
charged and new ones are detained from various
police cells and courts on a daily basis. The out-
break in Murchison Bay was a spill-over from Re-
mand Prison owing to prisoner mixing during a
plea-bargain mass meeting. Despite the prophy-
lactic administration of antibiotics during the out-
break, the viral nature of the infection hindered
the desired effect of preventing further transmis-
sion among inmates. Sharing of topical eye medi-
cation contributed to the rapid propagation of
conjunctivitis among inmates. While frequent
hand washing reduced risk of getting the infec-
tion.




Public health actions

During our investigation, we conducted sensitiza-
tion sessions for inmates on the importance of
proper hand hygiene. We also provided training
for "doctor ward" on the correct administration of
eye ointments and drops, emphasizing the need
to promptly report and refer suspected cases to
health facilities. We discussed and worked closely
with prison administration and health facility staff
to implement immediate measures. All cases iden-
tified during case-finding were referred to prison
health facility staff for further management. Fol-
lowing the dissemination of our findings, the isola-
tion time was increased from 3 days to 5-7 days.
Continuing medical education (CME) sessions
were conducted for healthcare workers, and clini-
cal and laboratory staff were trained on sample
collection, storage, and referral procedures. An
assessment of prison laboratory capacity for out-
break readiness was conducted by the LLP team,
and recommendations for improvement were pro-
vided to prison authorities and partners.

To disseminate our findings, a preliminary report
of the findings was presented to the Uganda Pris-
on Services Headquarters and the Public Health
Commission.

Recommendations

We recommend that communal events such as
plea bargain could in future be held for each indi-
vidual prison to prevent transmission of disease
from one prison to another.

We also recommend a strong emphasis on per-
sonal hand hygiene; water and soap, preferably
pre-mixed, should be made readily available at all
possible hand washing points throughout the pris-
ons.

Mass prophylactic administration of antibiotics
may be considered only when a bacterial cause
has been confirmed.

On entry, all inmates would better be screened for
signs conjunctivitis, and the identified cases
promptly reported to the health facility and isolat-
ed, for at least 5 days. In Murchison Bay and
Women’s prison, new inmates could be quaran-
tined for 5 days before they are made to mix with
other inmates.

We further recommend separation of topical eye
medication between infected and non-infected in-
mates, coupled with continuous surveillance and
reporting suspected cases to health facility staff.
Finally, the prison authorities could consider ap-
pointing “Dr Wards” who are convicts, especially
in Kampala Remand Prison. This is because of
the high turnover of inmates, where by a “doctor
ward” is likely to be released after a short duration
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of incarceration, meaning a new “doctor ward” has
to be trained in surveillance and reporting of cases
on his ward.
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Summary

Background: On March 11, 2024, Kampala
Capital City Authority received an alert of in-
crease in the number acute haemorrhagic con-
junctivitis (AHC) cases at an infant School X in
Kampala City. We investigated the outbreak to
determine the scope, identify factors associated
with its spread, and recommend control and pre-
vention measures.

Methods: We defined a case as redness of
one or both eyes and any of the following: tear-
ing, swelling, itching, discharge in a pupil or staff
of school X from March 5-31, 2024. We identified
cases by reviewing health records at the school.
We calculated attack rates (AR) by ages, sex,
class, and dormitory using staff and pupils of the
infant school as source population. We also con-
ducted staff interviews and an environmental as-
sessment. We conducted an unmatched case-
control study. We defined a control as a pupil or
staff of school X who had not had AHC from
March 05 to March 31, 2024. We identified fac-
tors associated with the spread of AHC in the
school using logistic regression.

Results: We found 175 cases, 167 of whom
were pupils and 8 were staff. The mean age for
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case-patients was 11.4 years (range 545 years).
Attack rates (%) were similar in females and
males (10 vs 8.4). Pupils in the boarding section
were more affected than day scholars (AR:23)
with residents of Alpha dormitory more affected
than other dormitories (AR:50). Pupils in P4-P7
were the most affected compared to lower class
groups (AR:17). We found that being a boarding
scholar (aOR=10, 95%CI: 2.1-51) increased the
odds of AHC. Persons who washed their hands at
arrival back at the dormitory/home (aOR= 0.38,
95%Cl: 0.16-0.91) and pupils in classes P4-P7
(aOR= 0.34 95%CI: 0.14-0.77) were protected
against AHC. We observed that most dormitories
were congested with pupils sleeping in triple deck-
er beds, some adjacent beds had no space sepa-
rating them. Hand washing facilities were also not
well distributed.

Conclusion: The outbreak was likely facilitated
by dormitory congestion and poor hand hygiene
practices. Boarding scholars were most affected;
regular hand washing and attending upper clas-
ses were protective. Education and awareness of
good hand hygiene measures could mitigate the
risk of similar outbreaks in the future.

Background

Conjunctivitis, commonly known as “AHC” or “pink
eye", is an inflammation of the conjunctiva, the
transparent membrane that lines the eyelid and
eyeball. It can be caused by a bacterial or viral in-
fection, allergies or can be toxin- induced. Viral
conjunctivitis followed by bacterial conjunctivitis is
the most common cause of contagious conjuncti-
vitis, while allergic and toxin-induced conjunctivitis
are non-contagious (1).

Diagnosis of AHC is usually made on the basis of
clinical presentation and patient history. A muco-
purulent discharge is often associated with bacte-
rial AHC while watery discharge has been more
consistent with viral conjunctivitis (4). The com-
mon pathogens for bacterial conjunctivitis are
Staphylococcus species followed by Streptococ-
cus pneumoniae and Haemophilus influenzae.
Bacterial conjunctivitis is more common in children
than in adults (3).

Viral conjunctivitis accounts for up to 75% of acute
conjunctivitis cases. Adenoviruses followed by En-
teroviruses and Coxsackieviruses are the most
commonly isolated causative agent of acute
haemorrhagic conjunctivitis (AHC). AHC is char-
acterized by inflammation, reddening and swelling
of the conjunctiva, itching, increased tear produc-
tion, feeling like a foreign body is in the eye, crust-
ing of eyelids or lashes, and discharge (5). The
incubation time is 1-3 days from the exposure to
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the infection. Common complications include photo-
phobia, blurred vision, and severe headaches. It
spreads from person to person through contaminat-
ed hands and through sharing contaminated person-
al items such as clothing, towels, and accessories
like sunglasses and eye makeup (4,6).

On March 11, 2024 Kampala Capital City Emergen-
cy Operations Centre received an alert from school
X in Kampala City. It stated that several learners
were ill with AHC and requested for help in manag-
ing the outbreak. We investigated to determine the
scope of the outbreak, identify factors associated
with its spread, and to recommend control and pre-
vention measures.

Methods

Outbreak area

This outbreak occurred at school X in Kampala City.
School X is a mixed day and boarding nursery and
primary school with approximately 1,800 learners,
700 of whom were in the boarding section. The
school also had 148 staff consisting of teachers, ma-
trons, medical, and security personnel.

At the time of the outbreak notification, Kampala City
was experiencing an outbreak of AHC, and more
than 1,000 cases had been reported in prisons and
communities all over the city. No school had report-
ed any cases to local authorities at the time.

Case definition and finding

We defined a suspected case as redness of one or
both eyes and any of the following: tearing, swelling,
itching, discharge in a pupil or staff of school X from
March 5-31, 2024. A confirmed case was suspected
case with a positive result on bacterial culture in oc-
ular swab specimens from a pupil or staff of school
X from March 05- 31, 2024. To find cases, we re-
viewed records from the school sick bay. For each
case-patient line listed, we conducted follow-up in-
terviews with the school nurse and child on presen-
tation of symptoms, treatment, and possible linkage.
We then created a line list of all cases meeting the
case definition capturing variables such as dates of
symptom onset, demographic characteristics, and
symptoms.

Descriptive epidemiology

We described the cases by age, class group, dormi-
tory of residence and section of study (day or board-
ing) and calculated attack rates for each to deter-
mine the scope of the outbreak. To describe the out-
break in terms of time, we constructed an epi-curve.

Laboratory investigations
To identify the causative pathogen, we collected oc-
ular swabs for microbiological evaluation from six
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AHC case-patients that had not initiated antimicrobial therapy. Laboratory testing was carried out at
Central Public Health Laboratories (CPHL).

Environmental assessment

To identify factors that could have been be associated with the introduction and spread AHC into School
X we assessed the set-up of the dormitory facilities, play area, classrooms and handwashing facilities in
School X

Hypothesis generation interviews

In order to identify risk factors for AHC, we conducted 50 hypothesis generating interviews. We inter-
viewed case-patients about potential risk factors for AHC transmission occurring three days before on-
set of symptoms. These included history and nature of contact with a symptomatic case, handwashing
measure, and contact with a person from outside the school.

Case-control study

To evaluate the exposures that emerged during hypothesis generation, we conducted an unmatched
case-control study comparing exposures of 175 cases to an equal number of randomly selected con-
trols. We defined a control as a pupil or staff of School X with no history of AHC from March 05 to March
31, 2024. We administered an electronic questionnaire to both cases and controls to assess exposure
and outcomes of interest. For the reported hand hygiene practices, all responses falling at “sometimes”
or “never” were considered non-performers of the practice and were assigned a “no” response, while
those responses at “always” or “most of the time” were performers of the practices and were assigned
“‘yes” response. We identified risk factors for transmission using logistic regression.

Ethical considerations

This investigation was in response to a public health emergency and was therefore determined to be
non-research by the office of the Center for Global Health, US Center for Disease Control and Preven-
tion. Kampala Capital City Authority (KCCA) gave permission to investigate this outbreak. Permission to
conduct the investigation was obtained from the school X administration and assent was also obtained
from the underage respondents. All child case-patient interviews were conducted with a staff member
present. In collaboration with KCCA, we linked school X medical team to a consultant ophthalmologist to
guide them on appropriate case management for the affected case-patients.

Results

Descriptive epidemiology

We identified 175 suspected cases in this outbreak, 167 of whom were pupils and 8 were staff. There
were no confirmed cases nor fatalities. The average age of case-patients was 11.4 years (SD=5.1,
range, 5-45 years). Both sexes were similarly affected, attack rate (AR) of 10% in females vs 8.4% in
males (Table 1). By class group, pupils in P4-P7 were the most affected with AR of 17%. Pupils in the
boarding section were more affected than day scholars (AR 23% vs 0.37%). All five dormitories regis-
tered cases but pupils residing in boys dormitory Alpha were most affected (AR: 50%) followed by pupils
in girl’s dormitory Omega (AR:33%).




Table 1: Attack rates by pupil characteristics at school X, during an outbreak of acute haemor-
rhagic conjunctivitis, Kampala City, March 2024 (n=175)

Variable Category Cases Population Attack rate (%)
Sex Female 99 975 10
Male 76 909 8.4
Level Pre-primary 2 438 0.5
P1-P3 23 622 3.7
P4-P7 142 824 17
Staff 8 148 5.4
Section Boarding 165 708 23
Day 2 1176 0.34
Dormitories Alpha 33 66 50
Omega 65 193 34
Delta 29 134 22
Beta 33 231 14
Gamma 5 84 6.0
Teachers quarters 8 148 54

All case-patients had red eyes (100%) and a watery eye discharge (Figure 1). Other common eye
symptoms were grainy sensation (97 %), itching (92%) photophobia (84%), swelling (83%), and pain
(74%). Some case-patients also experienced non eye symptoms like flu (9%), headache (8%), and
cough (5%).

Red eyes 100
Watery discharge 100
Grainy sensation 97
Itching 92
Photophobia 84
Swelling 83
Pain 74
Flu 9
Headache 3
Cough 5
0 20 40 60 80 100
Percentage

Symptom

Figure 1: Distribution of case-patients by symptoms during an outbreak of acute haemorrhag-
ic conjunctivitis at School X, Kampala City, March 2024 (n=175)

The epidemic curve suggested a propagated outbreak (Figure 2). Eight pupils at the school X. devel-
oped irritating eye symptoms on March 08, 2024. They were all male and all resided from the same
dormitory. Two days later on March 10, more than 70 new cases were registered forming the first
generation of cases. On March 11, 2024 KCCA Emergency Operations Centre was notified of the
outbreak at the school. A second generation of cases started on March 15, rising to a small peak on
March 17 and thereafter no new cases were recorded at school X.
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Figure 2: Distribution of cases-patients by date of eye symptom onset during an outbreak of
acute haemorrhagic conjunctivitis at School X, Kampala City, March 2024 (n=175)

Laboratory investigation

No organisms were observed after gram staining. No bacterial growth was observed when the swabs
were subjected to culture and sensitivity testing.

Environmental assessment

Screening: At the time of the investigation, all visitors were screened at the main school en-
trance and one with symptoms of AHC was not allowed to access the school. We found that there was
generally regulated movement of persons to and from either the classes or dormitories.

Classrooms: The school had four classrooms for each class/level and there were 50 pupils in
each stream. In the classrooms, pupils sat in pairs assigned by the class teacher. The school had an
open area where the children would play from during the breaktime. There were no toys or playground
equipment.

Dormitories: All the dormitories were within the school perimeter except boys dormitory Alpha.
Alpha was outside the school wall, about 100 meters away. The school thus employed a private security
firm to guard the dormitory in the evenings and weekends. All the other dormitories did not have guards
assigned.

We observed that most of the dormitories were congested. Pupils slept in triple bunk beds with half a
meter separation in between. Beds were lined up to the wall and some adjacent beds had no space
separating them. The pupils used their own towels and toiletries, but sometimes shared soap with oth-
ers. Personal hygiene practices like bathing and brushing happened in a public bathing area. The ma-
trons personally took more care of the younger children, ensuring they had bathed and brushed their
teeth well enough and older children were randomly inspected as they exited the dormitories to go to
class for the day. We found out that in the early days of the outbreak, there was mixing of AHC case-
patients and other non-ill pupils in the dormitories. The matrons reported that due to congested settings,
it was hard to enforce isolation in the dormitories. But from March 10, 2024 they had come up with a
strategy to reduce interaction between case-patients and their non-ill counterparts by enforcing an earli-
er bedtime for the case-patients.

Handwashing: Handwashing stations were placed at major school entrances and at class room
blocks. The stations were pedal step activated and the contained a mild soap mixture. Dormitories did
not have handwashing stations at the entrance.

We interviewed cases and controls on their hygiene practices. All reported washing their faces every
morning. All practiced handwashing with soap and water before and after meals and after using the toi-
let.

Hypothesis generation findings
Our hypothesis generation interviews revealed that 92% had contact with a symptomatic case-patient,
63% washed their hands regularly, 2% shared personal items such as towels and handkerchiefs with a




case-patient. Based on the descriptive epidemiology and hypothesis generation findings, we thus hy-
pothesized that close contact with a case and poor hand hygiene practices were the potential exposures
for this outbreak.

Case-control study

We enrolled 175 controls for the case-control study. In our bivariate analysis, contact will an ill person,
being a boarding scholar, class group and handwashing were associated with AHC. We did not find sta-
tistically significant association between sex and age with AHC (Table 2). At the multivariate analysis
stage, being a boarding scholar (aOR=10, 95%CI:2.1-51) increased the odds of AHC. Persons who
washed their hands at arrival back at the dormitory/home (aOR=0.38, 95%CI:0.16-0.91) and pupils in
classes P4-P7 (aOR=0.34 95%CI:0.14-0.77) were protected against AHC.

Table 2: Factors associated with acute haemorrhagic conjunctivitis at School X, Kampala City,
March 2024

Category Cases n Controls n COR (95%CiI) aOR (95%CI)
(%) (%)
Contact with ill person
No 9 (5) 22 (13) Ref
Yes 166 (95) 153 (87) 2.7 (1.2-5.9) 1.7 (0.7-4.5)
How they interact
Share a decker 12 (7.2) 3(2) Ref
Play together 120 (72) 143 (93) 4.7 (1.31-17)
Share personal items 4 (2.4) 0 (0)
0.4 (0.017-9.3)
Share stationary 14 (8.4) 0 (0) 0.12 (0.006-2.6)
Others 16 (10) 7 (5) 1.8 (0.37-8.2)
Sex
Female 99 (57) 106 (60) Ref
Male 76 (43) 69 (40) 1.18 (0.77-1.8)
Section
Day 2(1) 17 (10) ref
Boarding 165 (99) 151 (90) 9.3 (2.12-41) 10 (2.1-51)
Class group
Pre-P3 25 (15) 13 (8) ref
P4-P7 142 (85) 155 (92) 0.48 (0.24-0.97) 0.34 (0.14-0.77)
Age group
0-10 70 (40) 70 (40) Ref
11-15 97 (55) 102 (58) 0.95 (0.62-1.5)
>15 8 (5) 3(2) 2.7 (0.68-10)
Handwashing after school
No 22 (13) 10 (6) Ref
Yes 153 (87) 165 (94) 0.42 (0.19-0.92) 0.38 (0.16-0.91)
Discussion

We investigated an outbreak of AHC at School X in Kampala City. We identified 175 suspected cases of
AHC, there were no confirmed cases and no fatalities. Pupils in boarding section and residents of boys
dormitory Alpha were most affected. We found that being a boarding scholar was significantly associat-
ed with AHC. We also found that pupils in classes P4-P7 and those who reportedly washed their hands
at arrival back at the dormitory/ home were protected against AHC.

Our study findings showed that pupils in boarding section were most affected than day scholars and we
found that being a boarding scholar was significantly associated with AHC infection. This could be be-
cause the first case-patients fell ill on March 08, 2024 which was the first day of a long weekend
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(International women’s day weekend). The day
scholars were thus not at the school during the
start of the outbreak. By the end of the weekend
the school had implemented initial control
measures including exempting symptomatic pupils
from attending class and thus reducing the possi-
ble interaction and infection of the day scholars.
Furthermore, the dormitories were congested with
learners sleeping on triple decker beds lined up to
the wall and some adjacent beds had no space
separating them, contrary to the public health
school building recommendations set out by KCCA
(7).

Being in classes P4-P7 and hand washing at arri-
val back at the dormitory/ home were protective
against AHC. A study on the protective effect of
hand hygiene found that children in higher age
groups such as those in P4-P7 were protected
against infections (8). Hand washing is one of the
recommended ways by several health protection
and promotion agencies so as to limit the risk of
infection with AHC (5,9,10). In this case, hand-
washing at arrival back to the dormitory or home
for day scholars broke the person to person trans-
mission of AHC.

Study limitations

Due to logistical limitations, i.e., absence of molec-
ular testing capacity, we failed to identify the caus-
ative pathogen in this outbreak. However, the case
symptom presentation was consistent with AHC.
The commonest eye symptoms in this outbreak
were red eyes, watery discharge, grainy sensation,
itching, photophobia, swelling, and pain which are
typical symptoms used for the clinical diagnosis of
AHC (11).

Conclusion

The outbreak at School X affected both pupils and
staff members. Its spread was likely facilitated by
dormitory congestion and poor hand hygiene prac-
tices. Education and awareness of good hand hy-
giene measures would prevent such outbreaks in
future in the similar settings. We also recommend-
ed routine surveillance for AHC to help identify pat-
terns and detect outbreaks earlier, which may help
curb transmission in congregate settings such as
schools.

Given that AHC can be spread by contact with
fomites contaminated with the virus, we recom-
mended disinfection of dormitories and classes
and regular washing of personal items used by the
case-patients.

Public health actions
We intensified early case finding by the matrons by
teaching them the common symptoms to look out

for and emphasized the temporary isolation for all
case-patients at all dormitories. We held health
education sessions educating learners on the
signs and symptoms, transmission, and preven-
tive measures for AHC. We also encouraged
learners to practice good personal hygiene. We
consulted with a senior ophthalmologist in Kam-
pala City to guide on the management of the
case-patients.
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Summary

Background: Cholera remains a major public
health threat in Uganda, particularly in border dis-
tricts that face recurrent outbreaks due to cross-
border population movement. A 7-1-7 is a timeliness
metric for outbreak detection, notification, and re-
sponse which can be used to assess system perfor-
mance. We investigated an imported cholera out-
break in Elegu Town, a border point between Ugan-
da and South Sudan, in January 2024, highlighting
the country's preparedness and challenges in man-
aging cross-border disease outbreaks using the 7-1-
7 metric.

Methods: We defined a suspected case as the
onset of acute watery diarrhea in an asylum seeker
at the Elegu border point from January to February
2024. A confirmed case was a suspected case in
which Vibrio cholerae was isolated in the stool by
culture or PCR. We actively searched for cases and
collected data on person characteristics, symptoms,
and outbreak timeliness. We used semi-structured
interviews to elicit insights from district health offi-
cials on the enabling factors and bottlenecks during
the response. We used the 7-1-7 metric was used to
assess detection, notification, and response timeli-
ness.

Results: Thirteen members of the same refugee
family from South Sudan were diagnosed with chol-
era within 6 hours of arrival at the Elegu border, with
4 (31%) confirmed cases. Of the cases, 9 (69%)
were female, and 7 (54%) were below eighteen
years. The authorities detected, notified, and re-
sponded to the outbreak within the 7-1-7 timelines,
with no significant bottlenecks identified. The out-
break was detected and notified within one day and
by the fifth day, a full response was mounted. The
prompt response was attributed to the recent experi-
ence with Ebola and COVID-19, the availability of a
functional emergency operations center, and the
presence of trained surveillance frontline health
workers.
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Conclusion: The imported cholera outbreak at Elegu demonstrates Uganda's preparedness in
managing cross-border disease outbreaks. Achieving the 7-1-7 targets highlights the country's capac-
ity to detect, notify, and respond to such events. Continued investment in local-level disease detec-
tion, communication, and national-level resource mobilization will be crucial to sustaining an effective
outbreak management strategy.

Introduction

Cholera remains a global public health threat, causing between 1.3 million to 4.0 million cases, and
21,000 and 143,000 deaths worldwide every year [1, 2]. For More than 50 years after its resurgence
in Africa, cholera is still a major public health problem, characterized by a large disease burden, fre-
quent outbreaks, and high case fatalities [3]. Between 2010 and 2020, 25 African countries reported
484,450 suspected cholera cases and 999 cholera outbreaks to the World Health Organization
(WHO)[4]. From the late 1990s through the first decade of the twenty-first century, sub-Saharan Afri-
ca has reported more cholera deaths than any other region. Between 2007 and 2011, the annual
Case-Fatality Ratios (CFRs) for cholera in sub-Saharan Africa ranged from2.22% to 2.95% [5-7]. This
highlights the continued public health burden posed by cholera across sub-Saharan Africa, even in
the face of advancements in scientific understanding and treatment of the disease.

In Uganda, epidemics of cholera have occurred regularly since the disease first appeared in 1971

and the disease has nearly become endemic, with cases reported every year since 2000 [8]. While
many parts of the country have not experienced any outbreak of the disease, the border districts have
had recurrent outbreaks in the last two decades [8, 9]. The Ministry of Health has instituted preventive
and control measures that include the promotion of access to safe water, sanitation, and hygiene;
health education and community mobilization; disease surveillance; and case management. Howev-
er, cholera cases continue to be reported annually. Between 2011 and 2015, Uganda reported over
9,000 cases of cholera in 18 border districts, with an annual average of 60-182 deaths [9, 10]. In bor-
der districts, there is a greater chance of importation of cholera due to frequent travel by the commu-
nity across borders and also the influx of asylum seekers during conflicts in the neighboring countries
[11]. Cholera poses a significant threat to regions with vulnerable populations, such as refugees, fish-
ing communities, and large urban slum settlements [9, 11].

Rapid detection, reporting, and response to an infectious disease outbreak are critical to prevent lo-
calized health events from emerging as pandemic threats. Rapid detection depends on effective dis-
ease surveillance systems leveraging data from multiple sources [12-14]. Timeliness is a key criterion
for evaluating any disease surveillance system. How fast a system can detect a threat is critical for
ensuring optimal performance [12, 13]. Since the West Africa Ebola epidemic of 2014—-16, several
frameworks have been developed to measure readiness capacity. Uganda has adopted a new global
target of 7-1-7 whereby every suspected outbreak is identified within 7 days of emergence, reported
to public health authorities with the initiation of investigation and response efforts within 1 day, and
effectively responded to within 7 days [13, 15, 16]. With clear targets for each milestone, these met-
rics can inform real-time performance gaps by surfacing bottlenecks where targets are not being met.
Building on the International Health Regulations (2005) and WHO'’s “triple billion targets” methodolo-
gy, 7-1-7 metrics simplify performance evaluation, provide a blueprint for outbreak communication,
and drive performance improvement [17].

On January 21, 2024, the Ugandan Ministry of Health was alerted of 13 suspected cholera case-
patients at the refugee reception center at the Elegu border town, in Amuru District, bordering Adju-
mani District. The patients presented with profuse vomiting and acute watery diarrhea. Eighty percent
(4/5) of the stool samples from the patients tested positive for Vibrio cholerae by both rapid diagnostic
test (RDT) and polymerase chain reaction (PCR). We investigated an imported cholera outbreak in
Elegu Town, a border point between Uganda and South Sudan, in January 2024, highlighting the
country's preparedness and challenges while exploring enabling factors and bottlenecks in managing
cross-border disease outbreaks using the 7-1-7 metric.




Methods

Study setting

The outbreak was reported at Elegu border Town
which is located in Amuru District, Acholi Sub-
region at the international border with Nimule
Town, South Sudan approximately 105 north of
Gulu City by road. Elegu Town has a population
of 17,000 people. In 2016, this same area was
affected by a cholera outbreak, with 44 (99%) of
the cases being refugees from South Sudan [18].
In 2021, the Ministry of Health launched an emer-
gency operations center in Arua to combat public
health emergencies including outbreaks in the
West Nile region.

Field investigation

We defined suspected case as the onset of acute
watery diarrhea in an asylum seeker at Elegu
Town from January 16, 2024, to February 5,
2024. A confirmed case was a suspected case in
which Vibrio cholerae has been isolated in the
stool by culture or PCR.

Using the case definition, we actively searched
for cases in three of the biggest health facilities
and reception center communities at the border
town. In the health facilities, we reviewed records
and interviewed health workers, patients, and
caretakers to obtain any information relating to
potential cases of cholera. At the refugee recep-
tion and collection center, we interviewed new
asylum seekers and refugee community leaders
regarding the possibility of them having signs and
symptoms of cholera.

7-1-7 assessment

The cholera outbreak was managed by a com-
bined team of members from the Adjumani Dis-
trict, Arua emergency operations center, and Ele-
gu port health authorities. 7-1-7 has been pro-
posed as a target for outbreak detection, notifica-
tion, and early response, whereby every suspect-
ed outbreak is detected within 7 days of emer-
gence and reported to public health authorities
within 1 day of detection, and seven early re-
sponse actions are completed within 7 days from
reporting to public health authorities, indicating
timely initiation of response [13]. We evaluated
the team'’s readiness to respond to public health
emergencies using the 7-1-7 metric and assess-
ment tool. We assessed the response timeliness,
from the initial detection to the completion of the
outbreak response activities. This start-to-end
evaluation gauged the speed with which the dis-
trict detected the outbreak, notified the Ministry of
Health, and implemented the response
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measures. To gain insights into the response pro-
cess, we interviewed the district officials who led
the outbreak response efforts to understand the
enabling factors and bottlenecks in the response.

Data analysis

We performed a descriptive analysis of the person
characteristics of the cases, presenting numerical
findings as frequencies and percentages. For the
qualitative data from the interviews conducted, we
employed content analysis, which enabled a sys-
tematic exploration of the participants' perspec-
tives and experiences. Two independent coders
conducted a meticulous initial coding process, an-
alyzing the text line by line and prioritizing inter-
coder reliability. Any discrepancies were resolved
through discussion and consensus. Following this,
the codes were systematically organized into over-
arching categories, and the iterative process led to
the emergence of the main themes. These themes
were then reviewed, refined, and validated by re-
visiting the raw data to ensure accuracy.

Ethical considerations

We conducted this study in response to a public
health emergency and as such it was

determined to be non-research. The MoH author-
ized this study and the office of the

Center for Global Health, US Center for Disease
Control and Prevention determined that this activi-
ty was not human subject research and with its pri-
mary intent being for

public health practice or disease control. This ac-
tivity was reviewed by CDC and was conducted
consistent with applicable federal law and CDC
policy. §§See e.g., 45 C.F.R. part 46, 21 C.F.R.
part 56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44
U.S.C. §3501 et seq.

We obtained permission to investigate from the
Adjumani District health authorities and the Nyu-
manzi refugee settlement authorities. We obtained
verbal consent from all the respondents aged 218
years since were under isolation. For those aged
<18 years, we obtained consent from the parents
and assent from the respondents. Participants
were assured that their participation was voluntary
and that there would be no negative consequenc-
es for declining participation in the investigation.
Data collected did not contain any individual per-
sonal identifiers and information was stored in
password-protected computers, which were inac-
cessible to anyone outside the investigation team
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Results

Person characteristics of case-patients: Imported cholera outbreak at Elegu, Uganda-South Su-
dan Border, January 2024

We investigated a case of a cholera outbreak among 13 asylum seekers who belonged to the same
family of 14. Originally from Khartoum, Sudan, they sought refuge in the town of Ruweng at the border
between Sudan and South Sudan. Stool samples from five of the 13 suspects were sent to CPHL,
Kampala, and four out of the five (80%) samples tested positive for cholera on both RDT and PCR. Of
the 13 individuals, seven (54%) were children, and nine (69%) were female.

Symptoms and presentation of case-patients: Imported cholera outbreak at Elegu, Uganda-
South Sudan Border, January 2024

On January 21, 2024, three hours after their arrival, 13 of the 14 family members developed acute wa-
tery diarrhea and vomiting, which are symptoms of cholera. They sought care at a nearby private facili-
ty within two hours of symptom onset. All thirteen (100%) case-patients had both diarrhea and vomit-
ing. Eleven (85%) had general body weakness and 6(46%) had abdominal pain.

Timeline of the imported cholera outbreak at Elegu, Uganda-South Sudan Border, January 2024
The family had been staying in the Ruweng Town refugee settlement in South Sudan for a month, plan-
ning to travel to Uganda. On January 17, 2024, they left the settlement and headed south, reaching the
city of Paloich on the night of January 18. There, they booked a flight to Juba for two days later, on
January 20.

While in Ruweng, the family bought food and other groceries from street vendors within the refugee
settlement and used water from the settlement reservoir, which was treated with chlorine. The settle-
ment had a high influx of refugees from Sudan and an ongoing cholera outbreak at the time. The family
reported receiving cholera vaccines in Sudan three months prior, but there was no evidence to corrobo-
rate this.

On their journey to Paloich, the family ate bread and a local bread called Tamia, along with water they
had packed. In Paloich, they bought rice and fish from the local market and used water from the reser-
voir, which was provided by an NGO and treated.

Once in Juba, the family bought eggs, meat, water, and powdered juice from a supermarket, which
they cooked and consumed. The next morning, they packed some eggs and bread but did not eat any-
thing until they crossed the border into Uganda at Nimule-Elegu border point. Three hours after the last
meal, 13 of the 14 members fell ill (Figure 1).

They arrived in Juba, the .
. ital of South Sud d 4/5 samples turned positive
Family of 14 left Ruweng .Cap ta ,0 outh sudan, an for cholera. Outbreak de-
refugee settlement at the immediately procured bus

—
ﬂ 17th H 18th i7 2oth 21t F > th

They arrived in Paloich, They left at about 6am by

where they processed air bus and arrived in Uganda
tickets to Juba. The left this

Figure 1: A Timeline of the Family: From Travel History to Outbreak Declaration, Imported Chol-
era Outbreak at Elegu, Uganda-South Sudan Border, January 2024




7-1-7 Assessment findings: Imported Cholera Outbreak at Elegu, Uganda-South Sudan Border,
January 2024

Detection: The initial cholera outbreak was detected on 21/01/2024 at the Elegu Point of Entry
(PoE). A cluster of 14 asylum seekers sought clearance at the PoE health desk, and the index case, a
15-month-old male, exhibited initial cholera-like symptoms. The refugee reception center authorities
suspected cholera and promptly completed a Case Investigation Form (CIF) on the same day. Accord-
ing to interviews with district officials who led the response and the frontline health workers, several key
factors enabled this timely detection:

"The availability of appropriate case definitions and guidelines allowed us to quickly recognize the
symptoms and suspect cholera," noted the District Surveillance Focal Person (DSFP).

"The presence of a screening facility at the Elegu refugee collection and reception center was crucial for
identifying these cases early on," commented a Nyumanzi refugee settlement official.

“The swift detection of the outbreak was facilitated by the good attitude and ethics of the health workers.
Our prior experience in dealing with cross-border issues during the COVID-19 pandemic also played a
role in the timely response," added Assistant District Health Officer (ADHO).

Notification: Immediately following the detection, the Surveillance team from Adjumani district
took swift action. An alert was sent using the 6767 system to the electronic Integrated Disease Surveil-
lance and Response (elDSR) platform. Additionally, a phone call was made to Medical Teams Interna-
tional (MTI), an NGO supporting refugee settlement in the region, requesting Emergency Medical Ser-
vices (EMS) for the suspected cases. Interviews with the surveillance team revealed that several key
factors enabled this timely and effective response:

"Our knowledge of the existing alert management system, including the 6767 platform and elDSR, al-
lowed us to respond promptly," stated a member of the surveillance team.

"The availability of the necessary tools and resources, such as case definitions and guidelines, ensured
we had the right information to act on the alert," remarked another team member.

"The clear communication and reporting channels from the Elegu refugee reception center to the district
-level surveillance team facilitated the rapid notification during the outbreak," added the DSFP.
Response: The response to the potential cholera outbreak was initiated immediately on the
same day the index case was detected at the Elegu Point of Entry (PoE). The District Rapid Response
Team (RRT) was swiftly deployed to investigate the situation, collect laboratory specimens, and initiate
treatment while evacuating the suspected cases.

“Some of the response team members have recently had training as frontline field epidemiologists,
these were very resourceful as we mounted the response,” said the District Health Officer (DHO).

The outbreak was detected, and authorities were notified within a single day. Furthermore, by day 5 of
the outbreak, all response pillars had been functionalized (Table 3).

Table 3: Calculated Timelines within the 7-1-7 Period: Imported Cholera Outbreak at Elegu,
Uganda-South Sudan Border, January 2024

Interval Calculation Timeliness Target Met target?
In days In days In days Yes/No
Detection Difference between dates of 1 7 YES
-emergence and detection
Difference between dates of detec- |1 1 YEs
tion and notification
Response Difference between dates of no- 5 7 YES

tification and completion of the
last early response action
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Discussion

This study assessed an imported cholera outbreak
in Uganda, highlighting the preparedness and
challenges associated with cross-border outbreak
management in the country. Thirteen refugees
traveling from South Sudan to Uganda were diag-
nosed with cholera, 6 hours after they arrived at
the Elegu point of entry. The authorities were able
to detect, notify, and respond to the outbreak with-
in the stipulated timelines as per the 7-1-7 Metric,
and no significant bottlenecks were identified in the
response to this outbreak.

Our findings indicate that the case-patients were
exposed to cholera during their stay in Ruweng
town, most likely on the day of departure since it
marks the first day among the 5 days of incuba-
tion. The outbreak in Ruweng was reportedly im-
ported from Sudan, which had experienced a chol-
era outbreak since September 2023, with over
10,000 cases and more than 290 deaths [19, 20].
Cholera importation is not uncommon, as shown
by several studies [21, 22]. Ugandan districts near
the border have been at the highest risk of such
cholera outbreaks. A study on cholera surveillance
in Uganda found that cholera was persistently oc-
curring in the northwestern border districts of the
country [6]. We recommend that all asylum seek-
ers coming from regions with ongoing outbreaks
should be thoroughly screened and vaccinated at
the border point.

This assessment highlights the vulnerability of asy-
lum seekers specifically and immigrants in general
to cholera and other waterborne diseases during
their displacement and migration. A study on chol-
era prevention and control in refugee settings
found that these outbreaks consistently involved
inadequate water chlorination, a lack of sanitation
facilities, and improper disposal of cholera waste
[23]. Refugees may encounter different strains of
cholera or other pathogens along their journey,
which may require different prevention and treat-
ment strategies. Therefore, it is essential to pro-
vide adequate water, sanitation, and hygiene
(WASH) facilities, health education, and oral chol-
era vaccines (OCV) to asylum seekers and other
displaced populations, especially in areas with en-
demic or epidemic cholera [23, 24].

In this study, we describe the use of the 7-1-7 met-
ric for reporting on the timeliness of outbreak re-
sponse, which was designed to align with and sup-
port the implementation of the International Health
Regulations (IHR), specifically, the capacities at

the community or primary public health response
level, intermediate public health response level,
and national level [13, 17]. We found that for the
imported cholera outbreak at Elegu, the Uganda-
South Sudan border point in January 2024, the
authorities were able to detect, notify, and re-
spond to the outbreak within the stipulated 7-1-7
timelines. Prompt response initiation was ob-
served, with the outbreak being detected and no-
tified within 1 day. However, it's also important to
note that this was a relatively smaller outbreak
containing a few cases without secondary cases,
which could have facilitated this exceptional per-
formance.

According to the 7-1-7 metric, the authorities re-
sponding to the outbreak, met the targets for de-
tection, notification, and reporting [13]. These
were done in 1:1:5 days, compared to the set tar-
get of 7:1:7 days respectively [16]. This perfor-
mance can be attributed to the recent experience
of both Ebola and COVID-19 outbreaks. The out-
break found the district with an existing and func-
tional Regional Emergency Operations Centre
(REOC), trained frontline health workers, and a
response structure with clear pillars and terms of
reference [25].

The fact that the frontline health workers at the
district and the reception center had had some
training in surveillance show that disease detec-
tion capacities must continue to be developed at
both public and private health facilities, as most
events are detected by health workers outside
the public health system. A study done in Uganda
comparing both private and public facilities ca-
pacity to detect disease outbreaks further high-
lighted this need [26]. Clear communication and
reporting channels between health workers and
surveillance officers are crucial to verifying
events and initiating a larger public health re-
sponse [16]. The analysis revealed that the most
frequent response bottlenecks such as resource
limitations and the availability of countermeas-
ures, at the district level were not significant is-
sues during this outbreak. However, the national-
level and partner support resources to augment
these gaps were a major enabling factor in the
response.

These insights underscore the importance of
strengthening disease detection and response
capacity at the local level while ensuring effective
coordination and resource mobilization at the na-
tional level to support a comprehensive and time




ly outbreak management strategy. Our analysis
indicates that the 7-1-7 target is achievable during
outbreak management and highlights the im-
portance of continued system strengthening.

Study limitations

The reliance on qualitative interview data is a key
limitation of this assessment, as information gath-
ered through interviews can be subject to potential
biases, selective memory, and incomplete recol-
lection of events.

Conclusion

In conclusion, this study on the imported cholera
outbreak at Elegu, the Uganda-South Sudan bor-
der point in January 2024, demonstrates the pre-
paredness and challenges associated with cross-
border outbreak management in Uganda. Despite
the initial detection of 13 cases among refugees
arriving from South Sudan, the authorities were
able to respond within the stipulated 7-1-7 time-
lines, highlighting the country's capacity to man-
age such outbreaks. The prompt detection, notifi-
cation, and response were facilitated by the recent
experience with Ebola and COVID-19 outbreaks,
as well as the availability of a functional emergen-
cy operations center and trained frontline health
workers. However, the findings also underscore
the need to continue strengthening disease detec-
tion capabilities at the local level, improving com-
munication between health workers and surveil-
lance officers, and ensuring adequate resource
mobilization at the national level to sustain an ef-
fective and comprehensive outbreak management
strategy, especially for larger events.

Recommendations

Based on the findings, we recommended several
actions to prevent and control cholera among asy-
lum seekers and other vulnerable populations.
Firstly, the surveillance and response systems for
cholera and other diarrheal diseases should be
strengthened in the affected areas, including the
refugee collection centers and border points, po-
tentially through regular screening of all incoming
refugees. Secondly, mass vaccination campaigns
with oral cholera vaccine (OCV) should be con-
ducted for both the refugee and host communities,
particularly in high-risk areas or where outbreaks
are ongoing. These multi-faceted interventions tar-
geting surveillance, sanitation, and vaccination
can help mitigate the risk of cholera outbreaks
among these vulnerable populations.

Conflict of interest
The authors declare that they had no conflict of

interest.

Authors’ contributions

IS: participated in the conception, investigation, de-
sign, analysis, and interpretation of the study and
wrote the draft bulletin; BK, RN, MN, and BK re-
viewed the report, reviewed the drafts of the bulletin
for intellectual content and made multiple edits to
the draft bulletin; BK, LB, and ARA reviewed the fi-
nal bulletin to ensure intellectual content and scien-
tific integrity.

Acknowledgments

The authors express their gratitude to the staff of the
Uganda Public Health Fellowship Program for their
technical support and guidance during the study.
They also extend their appreciation to the Ministry of
Health and the rapid response team for providing
access to the notes and case-patients. We would
also like to thank the Uganda Centre for Disease
Control and Prevention for their technical support.
Furthermore, the authors acknowledge and appreci-
ate the support from the Elegu Border Authorities,
particularly the Port Health team and the Elegu Ref-
ugee Reception Centre, as well as the staff at Nyu-
manzi Health Centre Il during the investigation who
initiated conversations between our team and the
port health team from South Sudan.

Lastly, the authors are thankful for the technical sup-
port provided by the Arua Regional Emergency Op-
erations Centre and the West Nile Regional WHO
offices during the investigation while using the 7-1-7
metric.

Copyright and licensing

All materials in the Uganda Public Health Bulletin
are in the public domain and may be used and re-
printed without permission. However, citation as to
source is appreciated. Any article can be reprinted
or published. If cited as a reprint, it should be refer-
enced in the original form.

References

1. Bhattacharya, S.K.,, G.B. Nair, and Y.
Takeda, Renewed Interest in Cholera Con-
trol. Journal of Gastroenterology & Hepatolo-
gy Reports, 2022. 3(1): p. 1-5.

2. Erkyihun, G.A., N. Asamene, and A.Z. Wolde-
giorgis, The Threat of Cholera in Africa. Zo-
onoses, 2023. 3(1): p. 20230027

3. Mengel, M.A., et al., Cholera outbreaks in Af-
rica. Cholera outbreaks, 2014: p. 117-144.

4. Zheng, Q., et al., Cholera outbreaks in sub-
Saharan Africa during 2010-2019: a descrip-



Continued from page 66

10.

11.

12.

13.

14.

15.

16.

tive analysis. International Journal of Infec-
tious Diseases, 2022. 122: p. 215-221.
Echenberg, M., Africa in the Time of Chol-
era: A History of Pandemics from 1817 to
the Present. Vol. 114. 2011. Cambridge
University Press.

Mukhopadhyay, A.K., Y. Takeda, and G.
Balakrish Nair, Cholera outbreaks in the El
Tor biotype era and the impact of the new
El Tor variants. Cholera outbreaks, 2014: p.
17-47.

Bartelt, L.A. and R.L. Guerrant, Challenges
in Enteric Epidemics: barometers of inade-
quate water and sanitation, in Challenges in
Infectious Diseases. 2012, Springer. p. 147-
202.

Cummings, M., et al., A cholera outbreak
among semi-nomadic pastoralists in north-
eastern Uganda: epidemiology and inter-
ventions. Epidemiology & Infection, 2012.
140(8): p. 1376-1385.

Ministry of Health, U. PREVENTION AND
CONTROL OF CHOLERA. 2017; Available
from: https://www.health.go.ug/wp-content/
uploads/2019/11/Final-CHOLERA-
GUIDELINES-2017_0.pdf.

Oguttu, D.W., et al.,, Cholera outbreak
caused by drinking lake water contaminated
with human faeces in Kaiso Village, Hoima
District, Western Uganda, October 2015.
Infectious diseases of poverty, 2017. 6: p. 1
-7.

Bwire, G., et al., Cholera surveillance in
Uganda: an analysis of notifications for the
years 2007-2011. The Journal of infectious
diseases, 2013. 208(suppl_1): p. S78-S85.
Smolinski, M.S., AW. Crawley, and J.M.
Olsen, Finding outbreaks faster. Health se-
curity, 2017. 15(2): p. 215-220.

Frieden, T.R., et al., 7-1-7: an organising
principle, target, and accountability metric to
make the world safer from pandemics. The
Lancet, 2021. 398(10300): p. 638-640.
Crawley, AW., N. Divi, and M.S. Smolinski,
Using timeliness metrics to track progress
and identify gaps in disease surveillance.
Health security, 2021. 19(3): p. 309-317.
Bochner, A., et al., Implementation of the 7-
1-7 target for detection, notification, and re-
sponse to public health threats in five coun-
tries: a retrospective, observational study.
Lancet Glob Health. 2023; 11 (6): e871-
e879.

Bochner, A.F., et al., Implementation of the
7-1-7 target for detection, notification, and
response to public health threats in five

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

countries: a retrospective, observational
study. The Lancet Global Health, 2023. 11
(6): p. e871-e879.

Organisation, W.H. The Triple Billion tar-
gets: A visual summary of methods to de-
liver impact. [cited 2024 April 27th ]; Fact
sheet]. Available from: https://
www.who.int/data/stories/the-triple-billion-
targets-a-visual-summary-of-methods-to-
deliver-impact.

(OCHA), O.f.t.C.0.H.A. Uganda: Emergen-
cy Update on the South Sudan Refugee
Situation Inter-Agency Daily #28 | 17th Au-
gust 2016. 2016 [cited 2024 11th May
2024]; Available from: https://reliefweb.int/
report/uganda/uganda-emergency-update-
south-sudan-refugee-situation-inter-
agency-daily-28-17th.

(OCHA), O.ft.C.0.H.A., Sudan: Situation
report. 2024.

web, R. Sudan - Cholera outbreak, update
(WHO, UN OCHA) 2024; Available from:
https://reliefweb.int/report/sudan/sudan-
humanitarian-update-4-february-2024.
Connor, B.A., et al., Cholera in travellers:
a systematic review. Journal of travel med-
icine, 2019. 26(8): p. taz085.

Li, F., et al., Investigation of an imported
cholera case in China with whole genome
sequencing. Infection, Genetics and Evo-
lution, 2020. 84: p. 104362.

Shannon, K., et al., Cholera prevention
and control in refugee settings: successes
and continued challenges. PLoS neglected
tropical diseases, 2019. 13(6): p.
e0007347.

Swerdlow, D., et al., Epidemic cholera
among refugees in Malawi, Africa: treat-
ment and transmission. Epidemiology &
Infection, 1997. 118(3): p. 207-214.
Kayiwa, J., et al., Establishing a Public
Health Emergency Operations Center in
an Outbreak-Prone Country: Lessons
Learned in Uganda, January 2014 to De-
cember 2021. Health security, 2022. 20(5):
p. 394-407.

Buregyeya, E., et al., Comparison of the
capacity between public and private health
facilities to manage under-five children
with febrile illnesses in Uganda. Malaria
Journal, 2017. 16: p. 1-7.



https://www.health.go.ug/wp-content/uploads/2019/11/Final-CHOLERA-GUIDELINES-2017_0.pdf
https://www.health.go.ug/wp-content/uploads/2019/11/Final-CHOLERA-GUIDELINES-2017_0.pdf
https://www.health.go.ug/wp-content/uploads/2019/11/Final-CHOLERA-GUIDELINES-2017_0.pdf
https://www.who.int/data/stories/the-triple-billion-targets-a-visual-summary-of-methods-to-deliver-impact
https://www.who.int/data/stories/the-triple-billion-targets-a-visual-summary-of-methods-to-deliver-impact
https://www.who.int/data/stories/the-triple-billion-targets-a-visual-summary-of-methods-to-deliver-impact
https://www.who.int/data/stories/the-triple-billion-targets-a-visual-summary-of-methods-to-deliver-impact
https://reliefweb.int/report/uganda/uganda-emergency-update-south-sudan-refugee-situation-inter-agency-daily-28-17th
https://reliefweb.int/report/uganda/uganda-emergency-update-south-sudan-refugee-situation-inter-agency-daily-28-17th
https://reliefweb.int/report/uganda/uganda-emergency-update-south-sudan-refugee-situation-inter-agency-daily-28-17th
https://reliefweb.int/report/uganda/uganda-emergency-update-south-sudan-refugee-situation-inter-agency-daily-28-17th
https://reliefweb.int/report/sudan/sudan-humanitarian-update-4-february-2024
https://reliefweb.int/report/sudan/sudan-humanitarian-update-4-february-2024

Food poisoning outbreak caused by Aer-
omonas bacteria at a funeral in Buyengo Town
Council, Jinja District, Uganda, February 2024
Authors: Yasiini Nuwamanya'’, Innocent Sse-
manda’, Dorothy Aanyu’, Brian Kibwika', Shem
S. Mwebaza', Yunus Mbwire?, Gorreti A. Olupot®,
Peruth Bamukisa®, Joshua Ka1yiwa4, Hildah T.
Nansikombi', Benon Kwesiga", Lilian Bulage',
Richard Migisha', and Alex R. Ario’

Institutional affiliations: 'Uganda Public Health
Fellowship Program, Uganda National Institute of
Public Health, Kampala, Uganda, 2Jinja District
Local Government, Uganda, *Busoga Regional
Emergency Operations Centre, Uganda, “National
Public Health Emergency Operations Centre, Min-
istry of Health, Uganda

Correspondence*: Tel: +256773120564, Email:
ynuwamanya@uniph.go.ug

Summary

Background: Aeromonas, gram-negative toxin-
producing bacteria, are emerging human patho-
gens for food poisoning, causing acute gastroen-
teritis with an incubation period of 12 hours-7
days. On February 15, 2024, Ministry of Health
was notified of suspected food poisoning following
a funeral in BuyengoTown Council (TC), Jinja Dis-
trict where seventy-two people developed gastro-
intestinal symptoms. We investigated to determine
the cause, magnitude and risk factors for the out-
break to inform control and prevention measures.
Methods: We defined a suspected case as on-
set of abdominal pain and 21 of the following: diar-
rhea, vomiting or nausea in a resident/ visitor of
BuyengoTC in Jinja District and Nawampiti Sub-
county (SC) in Luuka District during February 11—
22, 2024. We found cases through health facility
records review and community case search; col-
lected data using an interviewer-administered
questionnaire on identified cases.

We conducted descriptive epidemiology and envi-
ronmental assessments to generate hypotheses.
We conducted an unmatched case control study
among funeral attendees in the two most affected
villages, and microbiology and toxicology labora-
tory tests on 20 case-patients and 14 environmen-
tal samples.

Results: We identified 65 case-patients; 5%
case-fatality rate. Common symptoms included
abdominal pain (100%), diarrhea (94%) and vom-
iting (51%); 34% reported fever. Sixty-one (94%)
case-patients had attended a funeral in Buyen-
goTC. The epidemic curve revealed multiple
peaks, about 12 hours apart corresponding to the

different serving times for the case-patients at sup-
per and breakfast. Most cases presented within 12-
86 hours from Monday supper time and 2-70 hours
from Tuesday breakfast at the funeral; median incu-
bation period was 34 hours (range=12-211 hours).
For both meals, beef soup served was topped-up
with unboiled water and not properly re-cooked. Six-
ty-two percent of the cases compared to 38% of the
controls ate beef stew at supper (OR=2.7; 95%
Cl=1.2, 6.2). Additionally, 97% of the cases com-
pared to 40% of the controls ate leftover beef stew
for Tuesday breakfast (OR=57; 95%CI|=5.4, 600).
The main source of water used at the funeral was
‘Kabakubya’ stream. Aeromonas hydrophilia and
Aeromonas caviae were isolated in the gastric aspi-
rate from one of the case-patients, and the water
from the stream.

Conclusion: This was a point source food poi-
soning outbreak caused by consuming beef stew
contaminated with Aeromonas at a funeral. The Aer-
omonas was traced to a nearby stream. Stopping
the use of water from the stream and enhanced wa-
ter, sanitation and hygiene interventions helped con-
trol the outbreak.

Background

Food poisoning, a common public health problem
that can cause severe illness and death, occurs
when two or more people get a similar illness after
consuming the same contaminated food or drink

(1) . I's estimated that food poisoning affects 600
million people, killing 420,000 every year globally
(2). Food poisoning can be caused by various
agents including biological, viral, natural toxin, and
chemicals that can contaminate food during produc-
tion, processing, distribution, or preparation (1, 3).

In Uganda, the most common food poisoning caus-
es are bacteria such as Salmonella, Escherichia coli
(E. coli), and Staphylococcus aureus (S. aureus),
Shigella, Campylobacter spp, Bacillus cereus (B.
cereus), and Clostridium species (spp) (4-6). The
bacteria exist in their natural environment such as
water and can contaminate meat, eggs, dairy prod-
ucts, food and vegetables and cause large food poi-
soning outbreaks during social functions (4, 5). Bac-
terial food poisoning can be infectious, toxic or
mixed in nature. The toxins can be produced in the
food before ingestion (pre-formed toxins) or in the
gut after ingestion (enterotoxins). Toxin-producing
bacteria such as E. coli, S. aureus, B. cereus, Clos-
tridium, and Aeromonas usually cause acute symp-
toms in a few hours (2-24hrs) and can mimic chemi-
cal and natural toxins (3).
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Aeromonas, gram-negative toxin-producing aquat-
ic bacteria, are emerging human pathogens known
to cause food poisoning including acute gastroen-
teritis and septicemia. Four species including Aer-
omonas caviae, Aeromonas dhakensis, Aer-
omonas veronii, and Aeromonas hydrophilia ac-
count for >96% of the incidents.

Food poisoning due to Aeromonas usually pre-
sents with abdominal pain or cramps, diarrhea
which maybe bloody, vomiting, and nausea with or
without fever; incubation period of 12 hours to 7
days (7-10). Some of the known risk factors for
food poisoning include poor hygiene practices, in-
adequate cooking methods, improper food storage
conditions, and lack of awareness among consum-
ers.

On February 15, 2024, Ministry of Health was noti-
fied of a suspected food poisoning outbreak in the
BuyengoTown Council (TC) in Jinja District. The
alert followed several people from the town coun-
cil, complaining of acute onset of abdominal pain
and diarrhea. Many of the sick reported attending
a funeral in Bukasami village, BuyengoTC in the
preceding days. We investigated to determine the
cause, magnitude and risk factors for the outbreak
to inform control and prevention measures.

Methods

Outbreak area

The outbreak occurred in BuyengoTC in Jinja Dis-
trict, and the neighbouring Nawampiti SC in Luuka
District respectively. The suspected funeral took
place in Bukasami village, in BuyengoTC which
borders Nawampiti SC to the north (Figure 1). The
deceased was the head of household and area
Muslim leader and the funeral lasted several days
attracting a lot of attendees, mainly from Buyen-
goTC and Nawampiti SC. He was buried on Mon-
day, February 12, 2024, one day after his death
but a prayer ceremony was held on the following
day. On both occasions, funeral attendees were
served different foods and drinks at breakfast,
lunch, and supper.

Case definition and finding

We defined a suspected case as onset of ab-
dominal pain and =1 of the following: diarrhea,
vomiting or nausea in a resident/ visitor of Buyen-
goTown Council (TC) in Jinja District and Nawam-
piti Subcounty (SC) in Luuka District during Feb 11
—22, 2024. A confirmed case was a suspected
case with laboratory confirmation of causative

agent in a clinical specimen.

We conducted case finding using record reviews
at the three health facilities serving the affected
area including one health center Ill, one general
hospital, and a regional referral hospital. We also
conducted active case search within the affected
communities. We interviewed cases using a case
investigation form and developed a line list. The
case investigation form included information on
demographic characteristics, clinical features
such as the time of onset and duration, social his-
tory, foods and drinks taken on specific days and
their source, any laboratory investigations done,
treatment given, and outcomes.

Descriptive epidemiology

We conducted descriptive analysis of data from
interviews with case-patients. We characterized
cases by person, place, and time and possible
exposures. Person characteristics included sex
and age. We categorized age (in years) into six
meaningful categories including 0-4 (younger
children), 5-14 (older children), 15-24 (young per-
sons), 25-39 (young adults), 40-59 (middle aged)
and 260 (elderly). We used the 2023 population
estimates from the Uganda Bureau of Statistics
(UBOS) for Jinja and Luuka districts to calculate
attack rates by sex, age group, subcounty and
village (11). We constructed chloropleth maps
using the Quantum Geographic Information Sys-
tem (QGIS) software to display attack rates by
place. We used an epidemic curve to analyse the
distribution of cases by time of symptom onset.

Case management

A treatment unit was established at Buwenge
General Hospital, the main hospital for Jinja Dis-
trict. The hospital is located in Buwenge Sub-
county which borders BuyengoTC, the epicenter
of the outbreak. Suspected cases were evacuat-
ed to the hospital from the communities by the
district and Red Cross health teams using ambu-
lances.

While at Buwenge General Hospital, the case-
patients were admitted for observation and man-
agement. The case-patients were treated mainly-
with intravenous fluids to correct severe dehydra-
tion, and antibiotics including Ceftriaxone and
Ciprofloxacin for suspected bacterial infection.
Four of the case-patients were referred to Jinja




Regional Referral Hospital for further management.

Environmental assessment

We observed the funeral site and interviewed several key informants including two widows of the late
AM and one of the cooks. We also interviewed the local council chairpersons of Bukasami and Na-
wandyo villages and household heads/caretakers of the deceased case-patients. Interviews focused
on circumstances surrounding AM’s death, burial practices, source of water, foods prepared at the
funeral, the food preparation and handling processes. We also searched for any dumped leftover food
at the funeral site. We collected water samples from the different sources of water used at the funeral,
including four boreholes and ‘Kabakubya” stream in Bukasami village.

Laboratory investigations

We collected both clinical and non-clinical samples from case-patients and the environment for labor-
atory testing. The clinical samples included one gastric aspirate, eight stool samples, 74 blood sam-
ples, and four urine samples from 53 case-patients. The non-clinical samples included four leftover
food samples, piece of a soiled mattress used by one of the case-patients, and ten water samples.
The water was collected from five water sources said to have been used during the funeral, and one
jerrycan from the household where the funeral was held. The clinical and non-clinical samples includ-
ing water samples were sent to Uganda’s Central Public Health Laboratories (CPHL) for microbiolo-
gy. Additionally, some clinical samples and the non-clinical samples such as leftover food were sent
to the Directorate of Government Analytical Laboratory (DGAL) for toxicology screening.

Hypothesis generation

We conducted 65 interviews among case-patients that were identified through active case-search,
including all the deceased. We also interviewed members of the district health team that were among
the first responders, clinicians that attended to the case-patients, and the medical superintendent of
Buwenge General Hospital where most of the case-patients were managed. We obtained data on so-
cial functions attended, the circumstances surrounding AM’'s death, funeral activities, foods and
drinks taken prior to symptom onset, specific foods and drinks served at the funeral including the
source, source of water used for cooking and hand washing, food preparation and handling during the
funeral, clinical presentation of cases, and case management.

We used the results of the descriptive analysis of case-patient data, key informant interviews, and en-
vironmental findings to generate hypotheses.

Case Control Study

To test the hypotheses, we conducted an unmatched case-control study among the funeral attendees
in the two most affected villages of Bukasami and Nawandyo in BuyengoTC and Nawampiti SC re-
spectively. For each case-patient, we selected 3 control persons. A control was a resident or visitor to
Bukasami and Nawandyo villages in BuyengoTC and Nawampiti SC, who attended the suspected fu-
neral but had no history of abdominal pain, diarrhea or vomiting during February 11-22, 2024.

We used village house-hold lists to generate sampling frames per village and selected one control per
household from the list of non-case households using simple random sampling. In total, 61 cases and
183 controls were selected. An interviewer administered questionnaire was administered to the eligi-
ble case-patients and control-persons to obtain information on their demographic, clinical characteris-
tics, and foods and drinks taken at the funeral among others. We identified risk factors associated
with the outbreak using logistic regression.

Ethical Consideration

This investigation was conducted in response to public health emergency by the National Rapid Re-
sponse Team. The Ministry of Health Uganda provided administrative clearance to conduct this inves-
tigation. In addition, we received a non-research determination clearance from the US Centers for
Disease Prevention and Control (US CDC). This activity was reviewed by CDC and was conducted
consistent with applicable federal law and CDC policy. § §See e.g., 45 C.F.R. part 46, 21 C.F.R. part
56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq. Furthermore, all the respondents
gave individual verbal consent or assent for interviews since the investigation presented no more than
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minimal risk of harm and involved no procedures
for which written consent is normally required in
other contexts. We conducted the interviews in pri-
vacy to ensure confidentiality and the data kept
under password protection by the study team.

Results

Descriptive epidemiology

Person and clinical characteristics of case-
patients in a food poisoning outbreak caused
by Aeromonas bacteria, Jinja and Luuka dis-
tricts, Uganda, February 2024 (n=65)

Overall, 65 case-patients were identified including
one confirmed case; 5% (3/65) case-fatality rate.
The confirmed case-patient had only taken leftover
fried rice pre-mixed with leftover beef stew from
the supper that was served on Monday, 12" Feb-
ruary 2024. The leftover fried was carried home by
the father from the funeral on Tuesday, February
12" 2024. The majority (52%) of case-patients
were female. The median age was 20 years (IQR
= 9-36) and most were aged 5-14 years (Table 1).

In addition to severe abdominal pain/cramps, the
majority (94%) of the case-patients reported diar-
rhea and vomiting (51%). Fever was reported in
only 34% of the case-patients. Among the non-
specific symptoms, general body weakness was
the commonest (63%) followed by headache at
42% (Figure 2). In 92% (60/65) of the case-
patients, the first symptom was severe abdominal
pain/cramps, with only 5% experiencing diarrhea
as the first symptom. Among those with diarrhea,
25% had bloody diarrhea. Overall, females
(AR=11/10,000) and males (AR = 10/10,000) were
similarly affected. The elderly (=60 years)
(AR=27/10,000) were the most affected, while the
0-4 year age-group was least affected (Table 1).

Table 1: Attack rates by sex and age group
during a food poisoning outbreak caused by
Aeromonas bacteria, Jinja and Luuka dis-

tricts, Uganda,

February 2024
Variable Popu- Cases Attack
lation (%) rate/10,00
0
Sex
Male 31600 34(52) 11
Female 30400 31(48) 10
Age (years)
>60 2170 6(9) 27
15-24 13516 16(25) 12
5-14 16988 22(34) 13
25-39 12028 11(17) 9.1
40-59 6882 6(9) 8.7
0-4 10416 4(6) 3.8
Median 20 (IQR
(IQR) = 9-36)
Abdominal pain
Diarrhea
General body weakness
Vomiting
Headache
Fever
Nausea
Dizziness
Chills
Jaundice
Convulsions
0% 20% 40% 60% 80% 106%
Case-patients (%)

Figure 1: Clinical presentation of case-
patients during a food poisoning outbreak
caused by Aeromonas bacteria, Jinja and
Luuka districts, Uganda,

February 2024




Distribution of case-patients by time of symptom onset during the food poisoning outbreak
caused by Aeromonas bacteria, Jinja and Luuka districts, Uganda, February 2024

The majority (94%) of the case-patients reported to have attended the funeral of AM, a prominent
man in Jinja District who died on Sunday February 11, 2024. Funeral attendees started arriving on the
same day, but no meals were served on that day. The following day on Monday February 12, 2024, at
around 10:00 hours, funeral attendees were served breakfast with black tea and no accompanying
food item. Later in the day, from 13:00-14:00 hours, the funeral attendees were served lunch with
foods including: brown (fried) rice, white (boiled/unfried) rice, goat’s meat and beef stew. Later on the
same day, supper comprising brown rice and beef stew was prepared separately and served from
20:00-21:00 hours. However, one sauce pan containing brown rice that had been prepared for supper
along with another containing leftover beef stew were kept and served to the funeral attendees at
breakfast the following day, Tuesday February 13, 2024, between 8:00-10:00 hours. For both Monday
supper and Tuesday breakfast, the beef stew was topped up with water to meet the high demand and
was not properly re-cooked. We found that 94% (61/65) of the case-patients had attended the funeral,
and 90% (55/61) had eaten either supper on Monday or breakfast served the following day using left-
over food and beef stew from the previous supper (Table 2).

Case-patients started experiencing symptoms on Tuesday February 13 2024 at 08:00hrs. The epi-
curve revealed multiple peaks with a time interval of about 12-24 hours between; suggesting a point
source outbreak with multiple exposure times corresponding to the different serving times for the case
-patients at supper and breakfast. Additionally, most of these cases presented within a time interval of
12-86 hours from when Monday supper was served and 2-70 hours from when breakfast was served
the following day on Tuesday. The estimated median incubation period for case-patients was 37
hours (range = 12-185 hours) from their respective serving times for Monday supper and 27 hours
(range = 0-211 hours) from their serving times for Tuesday breakfast. We noted that seven (11%) of
the case-patients developed symptoms before or around the serving time for Tuesday breakfast but
had taken supper at least 12 hours prior, suggesting that they had been exposed at supper time
(Figure 2). In addition, all case-patients whose estimated incubation periods were less than12 hours
from their breakfast serving time on Tuesday had also taken supper the previous day. Considering
Monday supper as the earliest point of potential exposure, the overall median incubation period was
estimated at 34 hours (range 12-211 hours) (Figure 2).

8 - Tue, leftover Breakfastat Intensified WASH mAlive =
8:00-10:00 hours activities Allve = Dead

| Index case Stopped using

stream water

Mon Supperserved
at 20:00-21:00 hours

Number of cases
(95}
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February 2024

Date and Time of Symptom Onset

Figure 2: Distribution of case-patients by time of symptom onset during a food poisoning out-
break caused by Aeromonas bacteria, Jinja and Luuka districts, Uganda, February 2024
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Attack rates by village and subcounty during a
food poisoning outbreak caused by Aeromonas
bacteria, Jinja and Luuka districts, Uganda, Feb-
ruary 2024

BuyengoTC in Jinja District (AR = 11/10,000) and
Nawampiti Subcounty

(AR =10/10,000) were similarly affected. However,
Bukasami Village in BuyengoTC where the funeral
was held was the most affected village (159/10,000)
(Figure 3).

Attack rate/10,000
[ No cases
J1-50

51 - 100

Il 101 - 150

Il 151 - 200

[J Jinja District

[ Luuka District

Figure 3: Attack rate by Village in BuyengoTC
and Nawampiti SC during an outbreak of poison-
ing caused by Aeromonas bacteria, Jinja and
Luuka districts, Uganda, February 2024

Environmental findings

We found that whereas the main source of water
routinely used by residents was the boreholes, most
of the water used at the funeral was fetched from
‘Kabakubya’ stream using boda bodas and a pick-up
motor vehicle. This was reported to have been ne-
cessitated by urgency and increased demand for
water because the funeral attracted >1000 funeral
attendees. We also found that unboiled water from
‘Kabakubya’ stream that was added to top-up the
beef soup at Monday supper and the beef stew was
not allowed enough time to be re-cooked. The beef
stew was served with freshly prepared brown rice at
supper on Monday and leftover brown rice from the
same supper at breakfast the following day. It was
reported that all the leftover brown rice served for
breakfast was already pre-mixed with the beef stew.

Laboratory investigation findings
Aeromonas hydrophilia and Aeromonas caviae
were isolated from the gastric aspirate of the
deceased 4-year-old case-patient, revealing
mixed infection by different strains of Aer-
omonas bacteria. Similarly, the water sample
from Kabakubya water stream tested positive
results for Aeromonas hydrophilia by culture.
The leftover food samples tested negative on
bacteriological culture and toxicology.

Hypothesis generation findings

We found that 61(94%) of the case-patients
had attended AM’s funeral on either Monday,
February 12, 2024 or Tuesday, February 13,
2024 or both, and all had taken at least one
meal at the funeral. Most (90%) of the case-
patients had taken either Monday supper or
Tuesday breakfast served with beef stew. The
beef stew had been prepared at supper on
Monday, February 12, 2024 but the leftovers
were served at breakfast the following day
(Table 2). It was reported that during both
meals, the beef stew was topped up using wa-
ter from a local stream to meet the demand
from the funeral attendees, and was never
properly recooked.

We thus hypothesized that the food that was
served at either supper on Monday, February
12 or breakfast on Tuesday, February 13, 2024
was contaminated by an infectious causative
agent. The agent was likely in the unboiled
stream water that was used to top-up beef stew
that was not properly re-cooked, and served at
supper on Monday and as leftover breakfast the
following day.




Table 2: Potential exposures associated with food poisoning caused by Aeromonas bacteria,
Jinja and Luuka districts, Uganda, February 2024

Potential exposure Cases Percentage
Attended AM's funeral (N=65) 61 94
Attended the funeral on Mon (N=61) 52 80
Attended on Tue-13 (N=61) 49 75
Ate any food at the funeral (N=61) 61 100
Ate any food onTue-13 (N=61) 47 77
Ate breakfast on Tue (N=47) 38 81
Ate Lunch on Tuesday (N=47) 25 53
Ate Supper on Tuesday (N=47) 23 49
Ate any food on Mon-12 (N=61) 44 72
Ate supper on Mon (N=44) 43 98
Ate Lunch on Monday (N=44) 21 48
Ate either Mon supper or Tue breakfast (N=61) 55 9
Took any drink at the funeral (N=61) 26 42
Attended the funeral on Wed (N=61) 14 23

Risk factors for food poisoning caused by Aeromonas bacteria among case-patients, Buyengo
TC, Jinja District and Nawampiti SC, Luuka District, Uganda,
February 2024

Eighty-six percent of the cases compared to 43% of the controls ate food at the funeral on Monday
(cOR=7.2; 95% CI=3.2, 16.3). Similarly, 96% of the cases compared to 50% of the controls ate food at
the funeral on Tuesday (cOR=24; 95% CI = 4.9, 112.6). Among those who ate food on Monday, 62%
of cases compared to 38% of the controls ate beef at supper (aOR=2.7; 95% Cl=1.2, 6.2). Further-
more, 97% of the case-patients compared to 40% of the control-persons ate leftover beef stew for
Tuesday breakfast (cOR=57, 95% CI=5.4, 600).

An equivalent proportion of case-patients (97%) compared to control-persons (40%) ate leftover
brown rice pre-mixed with the leftover beef stew for Tuesday breakfast (cCOR=57, 95% Cl=5.4, 600).
However, eating brown rice at supper was not significantly associated with food poisoning (aOR=1.2,
95% CI=0.1, 11). Similarly, common reference group analysis also revealed that eating the brown rice
without beef stew for Monday supper was not associated with food poisoning (aOR=2.6; 0.50,13)
(Table 3). Dose-response analysis in the relationship between beef stew and food poisoning revealed
no linear trend.
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Table 3: Risk factors for food poisoning caused by Aeromonas bacteria among case-patients,
Buyengo TC, Jinja District and Nawampiti SC, Luuka District, Uganda, February 2024

Exposure Cases (%) Controls (%) cOR (95% CI) aOR (95% CI)
Ate any food at the funeral on Monday

Yes 44(85) 65(43) 7.2 (3.2,16)

No 8(15) 85(57) Ref

Ate any food at the funeral on Tuesday

Yes 47(96) 17(50) 24 (4.9,112)

No 2(4) 17(50) Ref

Ate beef stew for Mon supper

Yes 26(62) 23(38) 2.6 (1.2,5.9) 2.7(1.2,6.2)
No 16(38) 37(62) Ref

Ate brown rice for supper on Monday

Yes 36(86) 44(73) 2.2 (0.8,6.2) 1.2 (0.1,11)
No 6(14) 16(27) Ref

Ate brown rice with beef stew for supper on Monday

Yes 22(54) 19(33) 2.4 (1.02,5.5)

No 17(33) 35(67) Ref

Ate goat meat for supper on Monday

Yes 1(2) 1(2) 1.4 (0.1,24)

No 41(98) 59(98) Ref

Ate white rice for supper on Monday

Yes 6(14) 16(27) 0.5(0.2,1.3) 0.5 (0.052, 4.7)
No 36(86) 44(73) Ref

Ate leftover beef stew for breakfast on Tue

Yes 38(97) 4(40) 57 (5.4,600)

No 1(3) 6(60) Ref

Ate leftover brown rice for breakfast on Tue (all served with leftover beef stew)

Yes 38(97) 4(40) 57 (5.4,600)

No 1(3) 6(60) Ref

Took black tea at breakfast on Tuesday

Yes 11(69) 13(59) 1.5 (0.39,5.9)

No 5(31) 9(41) Ref

*COR refers to crude Odds Ratio .

*aOR refers to adjusted Odds Ratio, Beef stew and brown rice pre-mixed beef stew eaten on Tuesday
were not included in the multivariate models despite having a significant association with food poisoning
at bivariate analysis, due to collinearity.

Discussion

Our investigation revealed a point source outbreak of food poisoning caused by Aeromonas bacteria in
BuyengoTC in Jinja District and Nawampiti SC in Luuka District. Cases presented with symptoms of
acute gastroenteritis, mostly severe abdominal pain/cramps and diarrhea, some of which was bloody.




The overall case-fatality rate was 5% and the el-
derly people were the most affected age-group.
The outbreak affected three neighboring villages
and followed a funeral ceremony that was held for
several days at Bukasami Village in BuyengoTC.
Bukasami village, where the funeral was held was
the most affected village.

We found that all case-patients had eaten at least
one meal at the funeral either on the day of burial,
Monday February 12, 2024 or the day after. Eat-
ing beef stew at Monday supper and/or leftover
beef stew at breakfast on the following day was a
risk factor for food poisoning. We found that the
beef stew was contaminated with Aeromonas from
the unboiled water that was added top up the
soup without proper re-cooking. We traced the
source of the Aeromonas to ‘Kabakubya’ stream
from which most of the water used at the funeral
was fetched.

Aeromonas are gram-negative, non-spore forming
rods that live in aquatic environments worldwide
(9, 10). Nineteen of the thirty-six known species
are considered emerging pathogens to humans
(8). Several studies have implicated Aeromonas
species in causing food poisoning, wound infec-
tion and septicemia in several studies (7-10, 12).
More than 96% of the incidents were caused by
one of four species including Aeromonas caviae,
Aeromonas dhakensis, Aeromonas veronii, and
Aeromonas hydrophilia (8, 10, 13).

In this outbreak, the case-patients mainly experi-
enced severe abdominal pain/cramps, and diar-
rhea in addition to vomiting. This symptom profile
is consistent with the clinical features of acute
gastroenteritis caused by Aeromonas bacteria.
The bacteria are known to cause acute gastroen-
teritis with features including abdominal pain, diar-
rhea which maybe bloody or not, vomiting, nau-
sea, and occasionally jaundice and dyspnea. The
bacteria also produce enterotoxins and can cause
severe symptoms in a short time including sepsis
and death (8).

The bacteria have a low infective dose following
natural exposure with a median dose of only 0.9
colony forming units (cfu) required for 1% illness
risk (9, 10, 14). This infectious dose following nat-
ural exposure is thousand times lower than what
has been estimated from challenge studies (15) .
Studies have also found that the infectious dose
for Aeromonas in diarrheal illnesses is compara-
ble to that of well-known enteropathogenic bacte-
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ria such as Campylobacter and Salmonella species
(8, 15). The gastric aspirate from the confirmed
case-patient in this outbreak grew 3 cfu grown on
culture, which was over three times the above medi-
an dose.

The estimated median incubation period of 34 hours
and the range of 12-185 hours for 98% of the cases
was consistent with the known incubation period for
Aeromonas which ranges from 12 hours to 7 days
(16, 17). Furthermore, most of the cases presented
within two days from the potential exposure which is
consistent with findings of a previous study in Bhu-
tan in which 70% of the cases developed symptoms
within 2 days of consuming beef stew from a car-
cass, contaminated with Aeromonas (12).

Contaminated water sources are an important
source of Aeromonas (18). The most frequent route
of entry of Aeromonas into humans is oral—fecal
route, but the bacteria can also enter the body
through wounds (9, 10, 14). Consumption of con-
taminated water and food are considered the main
routes of transmission (19, 20). In this outbreak,
case-patients consumed beef stew prepared using
water from a stream which was subsequently found
to contain Aeromonas hydrophilia. This was con-
sistent with the known oral-fecal transmission of
Aeromonas (20). Similarly, a food borne diarrheal
disease outbreak investigation in a college in China
found that students were exposed from consuming
cucumber salads that had been rinsed with water
contaminated with Aeromonas (21).

In this particular outbreak, we found mixed infection
with Aeromonas hydrophilia and Aeromonas caviae
in the gastric aspirate from the only confirmed case-
patient. This particular case-patient was also among
the three that died. Studies have shown that mixed
infections by different Aeromonas species can occur
and usually result into more severe disease as com-
pared to when the infection is caused by a single
species (8, 15). Whereas Aeromonas bacteria are
known to infect both immunocompromised and im-
munocompetent people, the former are usually more
affected. This explains why the attack rate was high-
est in the elderly.

The last case in this outbreak presented 10 days
from the last potential point of exposure, beyond the
typical incubation period of Aeromonas. However,
studies have also found evidence of bacterial shed-
ding by symptomatic and asymptomatic persons
leading secondary transmission (8).
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Study limitations

Ongoing criminal investigations into the incident
interfered with the investigation. Subsequently, we
were unable to reach many of the cooks as they
denied participating in food preparation due to fear
of legal consequences. However, we were able to
interview the main cook involved in preparing the
implicated meals.

The investigation started four days later after the
incident had occurred, and several visiting funeral
attendees had already left the outbreak area and
couldn’t be reached for interviews. This might have
underestimated the magnitude of the outbreak.

No food samples were collected from the suspect-
ed food particularly the beef stew. The only food
samples sent for testing were found dumped at the
funeral site one week after the incident, and were-
n’t useful for microbiology. Nevertheless, they
were still useful for toxicological investigations
which were negative.

Conclusion

This was a point source outbreak of food poisoning
in BuyengoTC and Nawampiti SC in Jinja and
Luuka districts respectively caused by consuming
beef stew that was contaminated with Aeromonas
at a funeral. The source of the Aeromonas was the
unboiled water from ‘Kabakubya’ stream that was
added to top-up the beef soup at Monday supper
and Tuesday breakfast. We recommended stop-
ping the use of water from ‘Kabakubya’ stream and
enhancement of WASH interventions to prevent
secondary transmission and mitigate the risk of
future outbreaks.

Public health actions

We disseminated the findings to Jinja District Task
Force (DTF), and leaders of the affected communi-
ties. Subsequently, the DTF resolved to enhance
Water and Sanitation, and Hygiene (WASH) inter-
ventions in the affected villages including distribu-
tion of chlorine water treatment tablets to all
households and replenishing chlorine dispensers
at all the water collection points.

Recommendations

We recommended the following measures to con-
trol the outbreak and mitigate the risk of future
foodborne disease outbreaks.

Stopping the use of water from ‘Kabakubya”
stream indefinitely, since it was untenable to treat
the stream water at source, and yet the village
had several alternative safe water sources such
as boreholes and pumped water tap systems.

Conducting community sensitization on causes
and prevention of food poisoning with emphasis
on personal hygiene, sanitation, food preparation
and handling practices to prevent secondary cas-
es and the risk of future foodborne disease out-
breaks.

Intensifying and sustaining WASH interventions
in the affected villages such as provision of chlo-
rine for water treatment, encouraging people to
boil drinking water and ensuring proper disposal
of feces to halt further transmission of Aer-
omonas.

We also recommended refresher training of the
district and health facility surveillance teams on
food poisoning outbreak investigation. This would
facilitate timely detection and proper response in
any future outbreaks of a similar nature.

We also recommended orientation of the clinical
teams on proper investigation, and management
of food poisoning to avoid missed opportunities
for identifying the causative agents in case of fu-
ture outbreaks.

Conflict of interests
The authors declare that they have no conflict of
interests.

Authors’ contributions

YN, IS, DA, BK, SSM, YM, GO, PB, and THN,
designed the study and contributed to the data
collection and analysis. YN led the writing of the
manuscript. YN, BK, RM, LB, and ARA participat-
ed in bulletin writing and review to ensure scien-
tific integrity and intellectual content. All the au-
thors contributed to the final draft of the bulletin.

Acknowledgement

We appreciate the management of Jinja District
Local Government and Jinja Regional Referral
Hospital for the stewardship, and the community
for their participation in this investigation. We also
thank the Ministry of Health, Public Health Emer-




gency Operations Centre for their technical sup-
port and the US CDC for funding this investiga-
tion.

Copyright and licensing

All materials in the Uganda Public Health Bulletin
are in the public domain and may be used and re-
printed without permission. However, citation as to
source is appreciated. Any article can be reprinted
or published. If cited as a reprint, it should be ref-
erenced in the original form.

References

1.  Dewey-Mattia D. Surveillance for foodborne dis-
ease outbreaks—United States, 2009-2015. MMWR
Surveillance Summaries. 2018;67.

2. Bhaskar S. Foodborne diseases—disease bur-
den. Food safety in the 21st century: Elsevier; 2017.
p. 1-10.

3. Aljamali NM, Najim M, Alabbasy A. Review on
food poisoning (types, causes, symptoms, diagnosis,
treatment). Global Academic Journal of Pharmacy and
Drug Research. 2021;3(4):54-61.

4. Bagumire A, Karumuna R. Bacterial contamina-
tion of ready-to-eat meats vended in highway markets
in Uganda. African Journal of Food Science. 2017;11
(6):160-70.

5. Mugampoza D, Byarugaba G, Nyonyintono A,
Nakitto P. Occurrence of Escherichia coli and Salmo-
nella spp. in street-vended foods and general hygienic
and trading practices in Nakawa Division, Uganda.
American Journal of Food and Nutrition. 2013;3(3):167
-75.

6. Namara BG. Food poisoning caused by Bacillus
cereus at a secondary school in Mukono District,
Uganda 2023 [cited 2023]. Available from: https://
uniph.go.ug/food-poisoning-outbreak-caused-by-
bacillus-cereus-at-a-secondary-school-in-mukono-
district-uganda-july-2023/.

7. Miyagi K, Hirai I, Sano K. Distribution of Aer-
omonas species in environmental water used in daily
life in Okinawa Prefecture, Japan. Environmental
health and preventive medicine. 2016;21:287-94.

8. Fernandez-Bravo A, Figueras MJ. An update on
the genus Aeromonas: taxonomy, epidemiology, and
pathogenicity. Microorganisms. 2020;8(1):129.

9. Janda JM, Abbott SL. The genus Aeromonas:
taxonomy, pathogenicity, and infection. Clinical micro-
biology reviews. 2010;23(1):35-73.

10. Figueras MJ, Beaz-Hidalgo R. Aeromonas infec-
tions in humans. Aeromonas. 2015:65-108.

11. Statistics UBo. Population & Censuses 2023. Avail-
able from: https://www.ubos.org/explore-statistics/20/.

12. Tsheten T, Tshering D, Gyem K, Dorji S,
Wangchuk S, Tenzin T, et al. An outbreak of Aeromonas
hydrophila food poisoning in deptsang village, Samdrup
Jongkhar, Bhutan, 2016. Journal of Research in Health
Sciences. 2016;16(4):224.

13. Latif Eugenin FL. Aeromonas, un microorganismo
ambiental de importancia en salud humana y animal.
2015.

14. Figueras M, Suarez-Franquet A, Chacon M, Soler
L, Navarro M, Alejandre C, et al. First record of the rare
species Aeromonas culicicola from a drinking water sup-
ply. Applied and Environmental Microbiology. 2005;71
(1):538-41.

15. Teunis P, Figueras MJ. Reassessment of the en-
teropathogenicity of mesophilic Aeromonas species.
Frontiers in microbiology. 2016;7:216438.

16. J. Smith GU. Aeromonas hydrophila 2009. Availa-
ble from: https://www.sciencedirect.com/topics/
agricultural-and-biological-sciences/aeromonas-
hydrophila.

17. Environmental Services Food HST. Aeromonas
Fact Sheet 2023. Available  from: https://
www.hastings.gov.uk/content/env_health/pdfs/poisoning/
Aeromonas_Fact Sheet.pdf.

18. Carusi J, Kabuki DY, de Seixas Pereira PM, Cabral
L. Aeromonas spp. in drinking water and food: Occur-
rence, virulence potential and antimicrobial resistance.
Food Research International. 2023:113710.

19. LinZ,LuJ,Wu S, Lin X, Zheng L, Lou Y, et al. A
novel detection method for the pathogenic Aeromonas
hydrophila expressing aerA gene and/or hlyA gene
based on dualplex RAA and CRISPR/Cas12a. Frontiers
in microbiology. 2022;13:973996.

20. Gbémez-Gomez B, Volkow-Fernandez P, Cornejo-
Juarez P. Bloodstream Infections Caused by Waterborne
Bacteria. Current Treatment Options in Infectious Diseas-
es. 2020;12:332-48.

21.  hang Q, Shi G-Q, Tang G-P, Zou Z-T, Yao G-H, Zeng G. A
foodborne outbreak of Aeromonas hydrophila in a college,
Xingyi City, Guizhou, China, 2012. Western Pacific surveil-
lance and response journal: WPSAR. 2012;3(4):39.



http://www.ubos.org/explore-statistics/20/
http://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aeromonas-hydrophila
http://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aeromonas-hydrophila
http://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aeromonas-hydrophila
http://www.hastings.gov.uk/content/env_health/pdfs/poisoning/Aeromonas_Fact_Sheet.pdf
http://www.hastings.gov.uk/content/env_health/pdfs/poisoning/Aeromonas_Fact_Sheet.pdf

‘ Continued from page 78

World Health Awareness Days, and Interna-
tional Health Days, July -September 2024
Author and institutional affiliation: Annet Mary
Namusisi, Uganda Public Health Fellowship Pro-
gram, Uganda National Institute of Public Health,
Kampala.

Correspondence: Tel: 256785859760, Email:
annetnamusisi@uniph.go.ug

Introduction

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

World Population day -11" July

The World Population day is observed on 11" July
every year to raise awareness of global population
issues. The world population is estimated at 9.8
billion by 2050. Furthermore, population rise is as-
sociated with increased conflicts, wars, ecological
degradation, and pandemics. There is therefore
need to practice adequate family planning to con-
trol this population growth and every woman and
man are called upon to cooperate for this cause.
World Hepatitis B disease day- 28™ July

On 28™ July every year, we commemorate the
World Hepatitis B disease day, to raise its aware-
ness among people in the world, and ultimately
adopt the prevention mechanisms. Globally, over
90% of people are not aware they have a Hepati-
tis B Virus infection until in the late stages of the
disease. Over 254 million people globally have
Hepatitis B viral (HBV) infection and Uganda con-
tributes 4.3% on this burden. Hepatitis B, is the
leading cause of liver cirrhosis and liver cancer in
Uganda. Transmission of HBV infection is through
contact with blood or other body fluids of an infect-
ed person, mainly via vertical transmission from
mother to child, sexual contact and sharing of
sharp or piercing equipment. The disease is incur-
able and its case fatality rate is rapidly increasing
globally and nationally. To prevent acquisition of
Hepatitis B disease, there are available Hepatitis
B vaccines given in 3 doses 1 month apart, and
the last dose after 6 months, to both Hepatitis B
negative children and adults. On this note, it's im-
portant to always test for this infection to ensure

immediate prevention practices, early treatment, and
improve prognosis.

World Breastfeeding week 01 Aug- 07 August
Every year from 1% — 7" August, we globally cele-
brate the World Breastfeeding week, with different
themes each year. The theme for breastfeeding this
year is to close the gap and support breast feeding
for all mothers. This is aimed at ensuring equity for
all breastfeeding mothers, especially the vulnerable
ones by promoting the enabling environments that
help women to breastfeed — including support in the
community and the workplace, with adequate pro-
tection by government policies and laws, as well as
sharing information on breastfeeding benefits and
strategies. Breast feeding is the number one strate-
gy to boost children’s health status right from birth to
at least 6 months of age, ultimately reducing neona-
tal and under 5 mortality rates.

World Suicide Prevention Day-10" September
On 10™ September every year, the World Suicide
Prevention Day (WSPD) is organized by the Interna-
tional Association for Suicide Prevention (IASP) and
World Health Organization, to raise awareness
around the globe that suicide can be prevented. This
day aims to reach out to all individuals with suicidal
tendencies, reducing stigma and restoring their hope
in life. Every 2 years a new theme is created to
guide the discussion on the day. The theme of 2021-
2023 focused on Creating Hope Through Action’
which was centered on encouraging understanding,
reaching in, and sharing experiences in order to give
people the confidence to take action. Globally, about
700,000 deaths are by suicide, and since it’'s a men-
tal health problem, it needs to be addressed urgently
to avert these deaths.

World Patient Safety day- 17" September

On 17" September every year, we commemorate
the World Patient Safety day with a theme. This
year, 2024 the theme is “Improving diagnosis for pa-
tient safety” to highlight the critical importance of
correct and timely diagnosis in ensuring patient
safety and improving health outcomes. When a cor-
rect diagnosis is given, disease management be-
comes easier and prognosis improves, ultimately
improving patient’s lives and longevity.
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World Rabies Day- 28" September

On 28™ September every year, we observe the
World Rabies Day to raise awareness of the con-
sequences of human and animal rabies and how
to prevent it. Rabies disease is transmitted to hu-
mans from animal bites. Rabies disease claims
about 60,000 human lives each year. The disease
is prevented by vaccinating all domestic dogs, and
vaccinating humans with anti-rabies vaccine when
bitten by any dog. Increased surveillance on un-
vaccinated pets and health education on responsi-
ble pet ownership are emphasized on this day.

Outbreak Response by the Uganda Public
Health Fellowship Program, April-June, 2024

The Public Health Fellowship Program has re-
sponded to several outbreaks as part of the rapid
response team and suggested recommendations
per outbreak investigation as follows.

Cholera outbreak, Kasensero Town Council,
Kyotera District: 8- 17" May 2024

The outbreak was confirmed on 26™ April 2024 by
the Ministry of Health, and the investigation oc-
curred during 8" to 17" May 2024 where 64 sus-
pected,18 confirmed and 2 deaths were regis-
tered. The outbreak was caused by drinking con-
taminated water from Lake Victoria, that was con-
taminated by human fecal matter washed down
into the lake, following flooding along the lake
shores. Recommendations included; consumption
of safe drinking water after chlorination or boiling
and proper disposal of human waste in recom-
mended pit latrines.

Measles outbreaks, Terego and Kakumiro Dis-
tricts: 27™- 31° May 2024

PHFP fellows responded to measles outbreaks in
Leju Town council, Terego District and 6 sub-
counties in Kakumiro District, namely: Kisengwe,
Kasambya, Kakumiro Town council, Katikara,
Bwanswa, Mwitanzigye. Over 150 suspected cas-
es, 4 confirmed and no deaths were registered
during the Terego measles outbreak, 30" April-01
June 2024. In Kakumiro District, over 180 sus-
pected cases and 1 death have been identified
since 7™ April 2024 and as of 12" June 2024, the
outbreak was still ongoing. In both districts, pre-
liminary investigations indicated that the out-
breaks were likely due to inadequate Measles/

Rubella vaccination for children less than 5 years
leading to diminished herd immunity, lack of isola-
tion centers for case-patients, and congestion in
households. Preparations are underway to conduct
mass Measles/Rubella vaccinations in the most af-
fected sub-counties spearheaded by UNEPI. Con-
struction of isolation centers at selected health facili-
ties and community sensitization is also ongoing.

Anthrax outbreak, Amudat District: 11" June
2024 to-date

MoH outbreak notification was on the 25" March
2024. Investigations commenced on 11" June 2024
and active case finding was on-going as of 12" June
2024.

Polio outbreak in Mbale City, May 31 2024

Ministry of Health confirmed a Polio outbreak in
Mbale city on May 31,2024. This outbreak is caused
by a vaccine-derived polio virus type 2(VDPV2) that
was isolated from a sewage plant during the routine
sentinel environmental surveillance in Doko, Mbale
city. Outbreak investigations are on-going and as of
12" June 2024, no human cases have been identi-
fied.




