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Abstract.

During 2016 to 2019, cholera outbreaks were reported commonly to the Ministry of Health from refugee

settlements. To further understand the risks cholera posed to refugees, a review of surveillance data on cholerain Uganda
for the period 2016-2019 was carried out. During this 4-year period, there were seven such outbreaks with 1,495 cases
and 30 deaths in five refugee settlements and one refugee reception center. Most deaths occurred early in the outbreak,
often in the settlements or before arrival at a treatment center rather than after arrival at a treatment center. During the
different years, these outbreaks occurred during different times of the year but simultaneously in settlements that were
geographically separated and affected all ages and genders. Some outbreaks spread to the local populations within
Uganda. Cholera control prevention measures are currently being implemented; however, additional measures are
needed to reduce the risk of cholera among refugees including oral cholera vaccination and a water, sanitation and
hygiene package during the refugee registration process. A standardized protocol is needed to quickly conduct case-
control studies to generate information to guide future cholera outbreak prevention in refugees and the host population.

INTRODUCTION

Cholerais amajor global public health issue leading to many
deaths annually.” Cholera is a diarrheal disease caused by a
bacterium, Vibrio cholerae, with an incubation period from 1 to
5 days.2 Many infected persons are asymptomatic but can
transmit infection to communities with inadequate safe water,
sanitation and hygiene (WaSH). Cholera outbreaks can be
prevented with improved WaSH, but this is often lacking in
developing countries. Oral cholera vaccine is also effective as
a preventive measure to complement WaSH strategies.®

Cholera is one of several infections that are reported
through the Integrated Disease Surveillance and Response
(IDSR) system to the Ministry of Health. Other infections re-
ported through this system include cerebrospinal meningitis,
dengue fever, influenza, poliomyelitis, yellow fever, typhoid,
hemorrhagic fevers, and other priority public health condi-
tions.* Refugees constitute a group of people at high risk of
diseases and those dying from infectious diseases such as
cholera®® and other diseases in general.®

During the last 50 years, a large proportion of the reported
cholera cases have occurred in sub-Saharan Africa.’"%"
Devastating cholera outbreaks have occurred in several
countries, including Yemen in association with civil war, 274
Haiti following an earthquake, '®'® and Tanzania with an influx
of refugees from Burundi,® and many other sub-Saharan
countries such as Zimbabwe,'” Zambia,'®'® Tanzania,?° the
Democratic Republic of the Congo (DRC),2"?2 and Nigeria.?®

Across these cholera outbreaks, the disease has been es-
pecially devastating for refugee settlements or during massive
movements of displaced persons. There are 25.9 million ref-
ugees around the world, with 85% of them hosted in low- and
middle-income countries.?* The number of refugees is in-
creasing amid the host countries’ own economic and
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developmental challenges. For the purpose of this study,
refugee settlements are defined as places in aforeign land that
are inhabited by refugees. Article 1(A)(2) of the 1951 Refugee
Convention defines a refugee as “someone who has been
forced to flee his or her country because of persecution, war,
orviolence.” A refugee has a well-founded fear of persecution
for reasons of race, religion, nationality, political opinion, or
membership in a particular social group. Most likely, they
cannot return home or are afraid to do s0.2°> War and ethnic,
tribal, and religious violence are leading causes of refugees
fleeing their countries. The refugees are traumatized by the
pressures that pushed them from their original places of res-
idence and now find themselves at risk of cholera. Notable
examples of cholera outbreaks among refugees have oc-
curred during the migration of Rwandese refugees in the
DRC?%2?” and, more recently, among Burundi refugees in
Tanzania®?® and Somali refugees in Kenya.2%3° Notably, there
was no outbreak following the influx of refugees from Myan-
mar into Bangladesh when oral cholera vaccine was provided
quickly to these refugees.®’

One of the countries with many refugees is Uganda, which
hosts more than 1.33 million people from neighboring coun-
tries: the DRC, South Sudan, Burundi, and Eritrea. Unlike
some other countries where refugees are kept in defined lo-
cations separated from the local populations, Uganda has a
unique legal framework of local integration in which basic
services are provided initially, but the refugees are given small
parcels of land on which they can grow crops; thus, the set-
tlements in Uganda are a type of hybrid between a “camp” and
a village.®® The number of refugees has increased tremen-
dously in the last few years, which has constrained social
service delivery.>? During the period 2016-2019, several
cholera outbreaks occurred among the refugee settlements in
Uganda.

In Uganda, the identified hot spots for cholera outbreaks
were mostly in districts along the international border and in
communities residing near the major water bodies.333° Dur-
ing previous cholera outbreaks, fishing communities were the
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most affected group and comprised 58% of all affected per-
sons in the period 2011-2016.34

Following studies of cholera in Uganda during the previous
decade, the government of Uganda developed a compre-
hensive 5-year plan for cholera prevention and control for
2017-2022% to guide cholera activities and align with the
Global Roadmap for Cholera Elimination. In 2017, the Global
Task Force for Cholera Control (GTFCC) launched aroad map
to eliminate cholera by 2030, targeting selected countries,
including Uganda.®” Given documented cholera outbreaks
among refugees in Uganda, strategies for prevention, control,
and elimination of cholera should be comprehensive and in-
tegrated in all aspects including prevention of outbreaks
among refugees. The aim of this study was to describe the
cholera outbreaks that were reported in refugee settlementsin
Uganda during the period 2016-2019 and to propose rec-
ommendations for future prevention and control of cholera
among the refugees.

METHODS AND MATERIALS

Study setting. This cross-sectional study was conducted
using quantitative data collected by the Uganda Ministry of
Health on cholera outbreaks that occurred in the refugee
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settlements and surrounding districts from 2016 to 2019. The
refugee settlements were prioritized because Uganda Ministry
of Health weekly epidemiological surveillance reports showed
that most cholera outbreaks were occurring in districts with
refugees. As of December 31, 2019, Uganda had a reported
population of 1,381,122 refugees and asylum seekers. The
refugees and asylum seekers in Uganda were located in 12
districts as is shown in Figure 1.8

Data collection, analysis, and interpretation. Districts in
Uganda report cholera cases on a weekly basis through the
IDSR system. Cholera cases and deaths are recorded on aline
list that is transmitted to the Ministry of Health, Kampala. The
line lists include information on the date of iliness, age and
gender, places of residence, nationality status (refugee or
Ugandan), presenting symptoms and signs, treatment ad-
ministered, and status of patients (improved, discharged,
referred, or died). These weekly reports are submitted
consistently because cholera is one of the notifiable diseases
onthe WHO IDSR priority list. To better understand the cholera
outbreaks in the refugee settlements and their potential for
spread to the host population, we reviewed the Uganda Min-
istry of Health cholera outbreak weekly surveillance data for
the period 2016-2019 from refugee settlements and the sur-
rounding districts. Attack rates, incidence, and case fatality

Ficure 1.  Map of Uganda showing distribution of refugee settlements in 2019. Bar: Refugee population in district as % of all refugees in Uganda.
Color: Refugee population in district as % of the total population in districts. Circle: Districts with cholera cases among refugees. The identification of
the districts are 1) Koboko, 2) Yumbe, 3) Obongi, 4) Adjumani, 5) Amaru, 6) Lamwo, 7) Arua, 8) Kiryandongo, 9) Kikuubi, 10) Kibaale, 11) Kamwenge,
12) Kyegegwa, 13) Kampala, 14) Isingiro, and 13) Kisoro (Nyakabande Reception Centre).
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proportion were calculated using denominator populations
obtained from the United Nations High Commissioner for
Refugees (UNHCR) and the Uganda Bureau of Statistics for
refugee and local populations, respectively. All analyses were
completed in Excel. The shapefiles used to generate the maps
were obtained from Humanitarian Data Exchange (https://
data.humdata.org/), which is shared under Creative Common
Attributions International (CC by License), and the maps were
drawn using ArcGIS Desktop 10.7 (ESRI Inc., Redlands, CA).

Ethical consideration. We used anonymous personal data
or aggregated data as appropriate to ensure confidentiality
and ethical standards at all stages of data handling. This study
reviewed data that are part of routine surveillance activity. Itis
intended to assist with public health control of cholera by the
Ministry of Health and is IRB exempted.

RESULTS

Reported cholera outbreaks in refugee settlements.
During the period 2016-2019, seven cholera outbreaks were
reported from five of the refugee settlements and one re-
ception center. Except for 2017, when there were no reported
outbreaks in the refugee settlements, two settlements
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reported cholera outbreaks each year during this period. The
outbreaks occurred at different times of the year (Figure 2);
however, they occurred almost simultaneously in locations
that were distant from each other but were receiving (settling)
new refugees arriving from a common reception center. In
2019, there were three cholera outbreaks. These outbreaks
were in Kyaka Il and Nakivale refugee settlements and the
Nyakabande Reception Centre.

Based on a review of the Ministry of Health’s Situation Re-
ports (Sitreps) and from press reports,® the outbreaks
appeared to start with arrival of new refugees into Uganda
related to civil conflicts in neighboring areas of the DRC and
many of the cases occurred among the newly arrived refu-
gees.*® The information in the reports on the onset of the
outbreaks were supported by data from the line lists analyzed
during this study which showed that the index cases and
majority of cases at the beginning of the outbreaks were new
refugees who developed symptoms before arrival to the re-
ception centers.

Each of the outbreaks were confirmed with positive cul-
tures, but once confirmed, most of the additional cases were
reported based on clinical symptoms and signs, as recom-
mended by the GTFCC. A total of 1,495 cholera cases and 30
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Ficure 2. Weekly reported cholera cases among refugees in Uganda in 2016, 2018, and 2019.
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TaBLE 1
Reported cholera cases and deaths in the refugee settlements in Uganda for the period 2016-2019

Name of the refugee settlement District name Year Cases Deaths CFR (%) Refugee population AR (%)
Bidibidi Yumbe 2016 55 0 0.00 227,909 0.02
Pagirinya Adjumani 2016 101 0 0.00 204,987 0.05
Kyangwali Kikube (Hoima) 2018 997 28 2.81 43,600 2.29
Kyaka Il Kyegegwa 2018 132 1 0.76 79,842 0.17
Kyaka Il Kyegegwa 2019 37 0 0.00 101,050 0.04
Nakivale Isingiro 2019 134 1 0.75 117,894 0.11
Nyakabande Reception Centre Kisoro 2019 39 0 0.00 - -
Total - - 1,495 30 2.01 - -

CFR = case fatality ratio; AR = attack rate.

deaths were reported across the seven cholera outbreaks
in the refugee settlements. Kyangwali refugee settlement
(Kikuube district [formerly Hoima district]) reported the highest
number of cases, the highest attack rate, and the highest case
fatality proportion (2.6%). Kyaka Il refugee settlement had two
cholera outbreaks in two consecutive years (2018 and 2019).
Both Inaba and Ogawa serotypes were observed across these
outbreaks, but within each specific outbreak, only one sero-
type was observed. All isolates tested across all outbreaks
were sensitive to tetracycline and ciprofloxacin and resistant
to trimethoprim/sulfamethoxazole.

The reported number of cases and deaths for each of the
five refugee settlements and the one reception center is
shown in Table 1. Of the 28 deaths in Kyangwali, 19 occurred
during the first week, and 13 of these occurred in the settle-
ment and not at a health center. Four additional deaths oc-
curred in the second week, including three in the settlement.
Thus, most deaths occurred very early in the outbreak and in
the settlement.

The weekly reported cases in the five refugee settlements
and one reception center are shown in Figure 2. The outbreaks
occurred late in the year in 2016, whereas in 2018, they oc-
curred early in the year, and in 2019, they occurred midyear.
The figures also reflect outbreaks in Kagadi and Amuru dis-
tricts. Although these two districts do not host refugees, they
share an administrative border with districts that do. The
temporal distribution of cholera cases across neighboring
districts highlight the elevated risk of cross-district spread of
infection associated with the strong community connectivity.

During these outbreaks, all ages and genders of the com-
munities in the resettlements were affected. The age and
gender distribution of the cases is shown in Figure 3 and
appeared to be consistent across the different outbreaks.
Relatively more males than females were affected in the age-
group < 6 years. By contrast, in the age-group 20-49 years,
more females than males were affected. Although this study
focused on refugees themselves, the outbreak in Hoima
appeared to start among the refugees and then spread to the
local population as well, as shown in Figure 4. The reported
cholera cases among refugee and general population is
shown in Table 2.

DISCUSSION

This review of the cholera outbreaks among refugee set-
tlements demonstrates that cholera is a significant risk among
refugees arriving in Uganda. People at highest risk include
new refugee arrivals, refugees already living in the settle-
ments, and the host population which lives nearby. In recent
years, the number of cholera cases reported nationally in

Uganda had been declining; however, during the period
2016-2019, new communities started to dominate the weekly
reports. Notably, cholera outbreaks occurring in refugee set-
tlements may slow or reverse the decline in the overall cholera
rates in Uganda.

Cholera outbreaks affected all age-groups and both gen-
ders and had the potential to spread to the host communities.
These outbreaks tended to spread very quickly but lasted only
afew weeks. The highest risk of death occurred during the first
2 weeks. Most deaths occurred in the settlement, with very
few deaths occurring after arrival at the health facility. The
case fatality ratios for patients treated at the health facility
were considerably less than 1%, suggesting that medical care
was adequate at the health facilities. However, additional efforts
are needed to manage severe cases in the community or im-
mediately transport them to the health facility. Also, because
cholera deaths are relatively unusual, additional information
should be gathered on every cholera death to identify the social
and medical barriers that contributed to the deaths.

These outbreaks occurred simultaneously in at least two
resettlement centers, and for each of the six outbreaks re-
ported in this study, the epidemics started with arrival of new
refugees to the settlements. Cross-border spread between
Uganda and neighboring countries is now widely recognized
for cholera.*!2 Clearly, refugees are not the only mechanism
for such transmission; however, this group is very vulnerable
because of the socioeconomic situation and the WaSH con-
ditions in the communities from which they come. Because
most of these refugees to Uganda were from the DRC, with
some from South Sudan, they were from areas where cholera
was endemic and thus were at higher risk. The spread of
cholera to the local communities from the refugee settlements
has the potential to increase the need for health services in
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Ficure 3. Age (year) and gender distribution of cholera cases
among refugees in Uganda, 2016-2019.
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Ficure 4. Cases of cholera among refugee and Ugandan residents
in Hoima during outbreak in 2018.

both the settlements and surrounding communities.®? Al-
though a recent review of cholera among refugees concluded
that the global cholera problem appeared to be declining,*®
this was not the case in Uganda.

This study suggests that additional measures are needed to
reduce choleraamong refugees. Currently, refugees arrive at a
resettlement center where they reside for one day to more than
aweek untilthere is space identified at arefugee settlement. At
the resettlement center or in the refugee settlement, refugees
typically receive both food assistance and nonfood items. In
Uganda, the nonfood items are known as a “Non-Food Item
(NFI) kit.” The kit includes a bar of soap, a jerrican and basin,
and minimal clothes and supplies for women and supplies for
a makeshift shelter. Some kit components are one-off items,
but others are replenished at regular intervals.

Within the refugee settlements, the Office of the Prime
Minister and UNHCR lead all refugee activities in Uganda with
additional support from UNICEF, the WHO, the World Food
Program, the Lutheran World Federation, Uganda Red Cross,
Medicine Sans Frontiers, International Medical Corps, the
International Rescue Committee, Oxfam, CARE, and others.
Ideally, the guiding principle in the provision of these social
services is to meet Sphere Humanitarian Standards.** In ad-
dition to these basic services, additional interventions would
seem to be needed to prevent these cholera outbreaks.

A potential intervention to minimize the risk of cholera
spread in Uganda may be to support arriving refugees for a
longer period at the refugee resettlement center to provide a
“cholera prevention package.” This package would include
oral cholera vaccination and WaSH promotion supplies with
Information, Education, Communication materials; water
treatment tablets appropriate for the water containers issued;
and supplies to prepare soapy water for handwashing for at
least a month as the refugees adapt to their new environment.
Providing services at the reception center for 2-3 weeks would
allow time to give two doses of oral cholera vaccine and to

orient them to improved WaSH standards while monitoring
them for cholera symptoms. The additional time and orienta-
tion at the resettlement center would require some additional
organization and resources at the centers but may be cost-
effective by preventing the need to respond to outbreaks in the
settlements.

This study has several limitations. In 2018, a small cholera
outbreak occurred in Kampala city in informal settlements
where refugees also reside. However, obtaining complete
reports from this area was not possible because of stigma, and
this information was not included in this analysis. Second, the
population of refugees is mobile and the denominators are not
constant, limiting the accuracy of the attack rates. Although
the number of cholera cases is relatively small compared to
the 1.3 million refugees in Uganda, we did not have the number
of newly arrived refugees for each of these outbreaks to clearly
identify the risks for this subgroup of newly arrived refugees.
Third, careful case—control studies from each outbreak may
have identified specific risk factors associated with each
outbreak and might have identified specific geographic areas
from which the refugees came. A predefined protocol for such
case—control studies should be developed so that consistent
data can be collected if future outbreaks occur. Finally, com-
paring the molecular characteristics of the strains in Uganda
with strains in the geographic areas from which the refugees
came would strengthen the conclusion of cross-border
transmission. A strength of the study was the use of cleaned
Ministry of Health data on cholera outbreaks; thus, the data
are as valid as is possible in this situation.

CONCLUSION

This study illustrates the importance of mitigating the risk of
cholera outbreaks in refugee settlements in Uganda. Apart
from causing disease among the newly arriving refugees, in-
fected refugees may also spread the infection to others in the
refugee settlements as well as in neighboring communities.
Although cholera rates decreased nationally during the period
under review, it increased among the refugees. Therefore, for
Uganda to achieve the WHO cholera elimination targets by
2030, special efforts are needed to prevent cholera among
newly arriving refugees, especially among those from coun-
tries with cholera. A cholera prevention intervention could in-
clude oral cholera vaccination and a WaSH package during
the refugee registration process. A predefined protocol is
needed to quickly carry out case—control studies to generate
information to prevent future outbreaks from occurring in
refugee settlements. Furthermore, additional studies are
needed to document the molecular characteristics of the
V. cholerae organisms responsible for the outbreaks in these
settlements in relation to the strains from neighboring
countries.

TABLE 2
Cholera cases and deaths in the general population vs. refugee population by year, 2016-2019

Number of districts

Number of districts with refugees reporting cholera

Reported cholera Reported cholera cases

Year reporting cholera outbreaks (names) cases (deaths) (deaths) among refugees
2016 25 2 (Yumbe, Adjumani) 2,316 (64) 156 (0)
2017 3 1 (Kisoro) 265 (5) 1(0)
2018 11 2 (Hoima, Kyegegwa) 2,754 (59) 1,129 (29)
2019 6 3 (Kisoro, Kyegegwa, Isingiro) 326 (5) 210 (1)
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