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Background: Visceral leishmaniasis (VL) is a severe, life-threatening public health concern in Ethiopia. Since early 2022, the
outbreak of VL in the South Omo Zone, particularly among pastoralist communities, has resulted in multiple deaths.

Objective: To assess the risk factors contributing to the VL outbreak in South Omo Zone, southern Ethiopia.

Methods: A mixed-method study was conducted in Hammer, Nyangatom, and Selamago districts (areas with the highest case load).
The study included a stakeholder consultative workshop and qualitative interviews with health workers, community leaders, and
caregivers. A matched case-control study was also performed, and conditional logistic regression was used to analyze quantitative
data.

Findings: The stakeholder consultation revealed 64 challenges linked to the outbreak. The top-ranked challenge was the high non-
medical cost of VL diagnosis and treatment, followed by limited government and stakeholder commitment. Notably, the absence of
governmental structure in the Mursi area (Selamago district) was identified as a significant barrier despite being ranked 11th.
Qualitative data highlighted additional challenges: poor transportation, distant treatment services, low awareness, cultural treatment
practices, and lengthy therapy duration. Quantitatively, family history of VL was a significant risk factor (AOR = 2.91, 95% CI:
1.73-4.87), while VL cases were more likely to have good knowledge of the disease than controls (AOR = 6.6, 95% CI: 2.34-18.42).
Conclusion: The findings highlight significant challenges in the control and management of visceral leishmaniasis (VL) in South
Omo Zone, including high non-medical costs of care, limited government commitment, inadequate outbreak preparedness, and
shortages of trained providers. Prioritized strategies emphasized strengthening health systems, mobilizing resources, and engaging
political and community leaders. Addressing systemic gaps and strengthening community-based interventions are essential for
effective VL outbreak control and timely treatment.
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Introduction

Visceral leishmaniasis (VL) is among the deadly neglected tropical diseases caused by Leishmania parasites and spreads

through bites from infected phlebotomine sandflies. It mainly affects impoverished communities in tropical and

subtropical regions. Approximately 350 million people in 79 countries are at risk of contracting the disease, with an

annual global incidence ranging from 50,000 to 90,000 cases (only 25-45%) and 20,000 to 40,000 deaths annually.'
Ethiopia is a country with a high burden of VL cases, with an estimated annual burden of 20004500 cases and an at-risk

population of 3.2 million people. The spread of the disease in Ethiopia began in the 1940s along the Kenyan border, and
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currently, VL has become endemic in various regions of the country, including the southern, southwestern, northern,
northwestern, eastern, and southeastern areas.’

Currently, it is endemic in several regions of Ethiopia, including Ambhara, Tigray, the Southern Nation, the Nationality
of People Region (SNNP), Oromia, and Afar.”> The Humera-Metema lowlands that border Sudan are the most affected
regions in the country, with approximately 60% of the reported cases of VL recorded in these areas. The remaining 40%
of the VL cases in Ethiopia are spread across different southern foci, such as the Omo Plains, the Aba Roba Focus in the
Segen Valley, the Woito River Valley adjacent to South Omo, and the Moyale area.®> A recent systematic review and
meta-analysis revealed that the pooled prevalence of VL in Ethiopia was 16%.*

The control and prevention of leishmaniasis are complex and require many tools. According to the World Health
Organization (WHO) recommendation, VL prevention measures include early diagnosis and prompt treatment, effective
disease surveillance, control of animal reservoir hosts, social mobilization, strengthening partnerships and vector control.'

In 2022, the South Omo Zone of Southern Ethiopia experienced an outbreak of VL, resulting in a loss of life and
significant consequences for local communities. These communities, which are primarily pastoralists, face challenges
accessing life-saving treatment and are highly vulnerable to the disease. Ongoing drought exacerbates this problem by
causing malnutrition and increasing the severity of VL. The movement of individuals in and out of endemic regions may
also play a role in the potential for VL outbreaks. Furthermore, the conflicts among the study population and their
neighbors, coupled with their nomadic way of life, have led to both internal and international migration. Apart from
speculation, no specific factors have been identified as contributing to this outbreak, leaving the causes of the outbreak
unclear. This underscores the importance of conducting an assessment to determine the underlying reasons for the
outbreak. The primary objective of the present research was to identify the risk factors, challenges and possible solutions
for the visceral leishmaniasis outbreak as a starting point for the development of successful prevention and control
strategies.

Methods
Study Area Description

This survey was conducted in three districts of the South Omo Zone, southern Ethiopia, affected by an outbreak of
visceral leishmaniasis, namely, Selamago, Nyangatom and Hammer. The South Omo zone has a total population of
834,545. The zone bordered Kenya in the south and South Sudan in the southwest.

The Selamago district has 8 health centers (including 3 health centers in the sugarcane factory) and 17 health posts (of
which 2 health posts are functional only when there is no security problem). No health posts were made at any of the two
health centers (Haylhuha and Maki) in the Selamago district, where there are many reports of VL cases and there are
frequent internal conflicts in the community.” The Nyangatom district has 2 health centers and 15 health posts. There are
4 health centers and 27 health posts in Hammer.

Visceral leishmaniasis cases that came from either side of the border were found at Jinka Hospital in the South Omo
Zone of Ethiopia, where the first confirmed case of VL was detected on June 28, 2022. With successive passive screening
and laboratory testing of patients fulfilling the clinical criteria, the hospital diagnosed more patients with visceral
leishmaniasis, reaching 274 cases by February 2024 (WHO country office unpublished report, 2024). The diagnosis of
cases was made using parasitological assessment by trained and skilled laboratory experts at Jinka general hospital.

Study Design and Period
A mixed method study design (both qualitative and matched case control) was employed to identify risk factors,
challenges and possible solutions for visceral leishmaniasis outbreak from November 1 to December 30, 2023.

Populations and Sampling

For the quantitative survey, cases were retrieved from the record of patients treated at Jinka Zonal hospital during
the outbreak. Controls were close neighbors of cases with no history of VL and no sign and symptoms of VL
(splenomegaly, hepatomegaly, fever lasting at least 2 weeks and headache). For one case identified, two controls
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from neighbors of the case with similar age range (<5 years, 5—14 years, 15-39 years and 40 years and older), sex
and location were included in the study. Health extension workers, community leaders, religious leaders and VL
cases were involved to explore facilitators of visceral leishmaniasis outbreak. In addition, stakeholder’s workshop
was held for two days to explore challenges and possible solutions for the outbreak control.

Eligibility Criteria

For case control study: All cases confirmed as having VL by laboratory were included in the study. Critically ill patients
other than VL and those patients who are mentally ill were excluded from the study. Controls that were living in the same
area (preferably neighbors) for the VL cases were eligible for interview. Those controls that were lived less than 6
months in the study area were excluded. For in-depth interview study: all health extension workers, community and
religious leaders, and VL cases in the study area were eligible for the in-depth interview. But those who were on annual
leave, severely ill during data collection were excluded from the study.

Sample Size

For stakeholders meeting, 4 regional health bureau officials, 5 zonal health department personnel, 7 district health office
heads and professionals, 6 health facility professionals and heads and 1 partner were involved to identify challenges and
solutions for the outbreak. For case control study, The sample size was determined by using the double population proportion
approach using Epi Info version 7 statistical software package with the assumption of 95% confidence level (Zo/2 = 1.96),
80% power, case to control ratio of 1:2 and by taking different factors from two different studies conducted in Amhara and
Western Tigray regions, Ethiopia by adding 10% non-response rate, final estimated sample size of 504, 168 cases and 336
controls. For in-depth interview, we did not use any statistical formulas to determine sample size, but rather we based on
conceptual depth and data saturation (when the complete range of constructs that made up the theory was fully represented by
the data/informational redundancy a point when no new insights would be obtained from expanding the sample further). We
used 28 participants for in-depth interviews. Purposive sampling technique was used to select the qualitative interviewee.

Operational Definitions
Cases and Controls

Cases were those VL confirmed patients at Jinka hospital where outbreak occurred using parasitological test by trained
and skilled laboratory experts and controls were individuals who diagnosed clinically as VL free.

Data Collection

A structured questionnaire was used to assess the risk factors of VL in the outbreak area. The questionnaire has different
sections: socio-demographic factors, knowledge, attitude and practices (KAP) on VL, housing condition, living with
domestic animals, sleeping nearby termite hills or acacia trees, cracked wall of houses, use of bed nets, travel history,
living with dogs, other activities, poverty, travel history, and other factors based on the literature review.

Semi-structured in-depth interview topics were developed and pretested to increase reliability of the tool. All in-depth
interview information was recorded by audio ODK software. The audio was recorded in Ambharic and other local
languages of South Omo (Hammer, Nyangatom and Selamago). The local languages were translated to Amharic during
interview by person who could speak both Amharic and the local languages. Then translation of the record to English and
transcription was performed using on-line ODK software.

For the stakeholder workshop, a tool was developed which included system, inputs, service delivery, outputs and
outcome domains with various questions. Group discussion was held after familiarizing the participants with the data
collection tool. Discussion was made in three groups, region-zonal, district and health facility levels. Then, the
investigators facilitated the discussion based on the priory organized data collection tool.

Data Processing and Analysis
For qualitative survey, data were organized using manual coding techniques to categorize and produce themes. The
method for generating codes involved using an integrated approach to developing code structure. This process involves
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both inductive development of codes as well as a deductive organizing framework for code types. For stakeholder data,
ranking of challenges raised by the participants was made based on its importance, implementation feasibility, health
system willingness, financial feasibility, logistic feasibility, efficiency and accessibility. Score was given from 1 to 10 for
each above criteria. All participants gave score for the identified challenges out of 10 independently and the result was
average for each challenge for all study participants. Finally, priority was given for the highest rank of the challenge. For
the case control study, a conditional logistic regression model was fitted to identify determinants of visceral leishmaniasis
outbreak.

Ethical Consideration

This study was conducted in accordance with the Declaration of Helsinki, and all participants’ data were strictly
confidential throughout the study. Verbal informed consent was acceptable and approved by the Arba Minch
University Institutional Ethics Review Board and permission was obtained from South Omo Zone Health Department.
Verbal informed consent was also obtained from all study participants. Participants informed consent included publica-
tion of anonymized responses/direct quotes. Verbal informed consent was obtained from parents or guardians of
participants under age 18 years old.

Results

Background of the Workshop Participants

One consultative stakeholders meeting was conducted for two consecutive days at Jinka town, South Omo zone, South
Ethiopia region, Ethiopia from December 30-31, 2023. A total of 23 experts participated in the meeting from regional,
zonal, districts and health facilities which were endemic for VL. Majority of these were from districts health office 7
(30.4%) followed by health facilities 6 (26.1%) and zonal health department 5 (21.7%) (Table 1).

The Top Ranked Challenges of VL Outbreak Control in South Omo Zone
A total of 64 challenges were identified and ranked in this study (Supplementary Table 1.docx). Of the top ten ranked
challenges presented in Table 2, three and two challenges were related with health financing and governance/leadership

key functional areas, respectively. The top ranked challenge identified by the respondents was expensiveness of the non-
medical cost for investigation and management of visceral leishmaniasis. Low commitment of government and stake-
holders was recorded as the second most common challenge for the outbreak management. The other top five ranked
challenges were no outbreak investigation, no Emergency preparedness and readiness plan (EPRP), mis-management of
drugs and insufficient health care provider for VL management (Table 2).

Table | Stakeholders Consultative Workshop
Participants’ Background

Organization Name Frequency | Percent (%)
Regional health bureau 4 17.4

Zonal health department 5 21.7

District health office 7 304

Health centers and hospital | 6 26.1

Partner | 4.4

Total 23 100
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Table 2 Top Ten Ranks Strategies for Identified Challenges for VL Control

Domains | Key Functions Challenges Solutions Total Average Rank
Score | Score
System Health Financing Expensive of non-medical costs for investigation and | Lobbying NGOs and 57 7.1 |
management of VL stakeholders
System Governance/Leadership Low commitment of Gov’t and stakeholders (less Create discussion with political 55 6.9 2
involvement) leaders
System Planning/Adjustment to No outbreak investigation done on VL Conduct outbreak investigation 52.5 6.6 3
population health
Inputs Facility level funds EPRP is not supported Support EPRP with budget 51.8 6.5 4
Inputs Drugs and supplies Mis managements of drugs Proper monitoring bin card 51.3 6.4 5
stock card
Service Access to service The facility structurally with a provider available care | Organize mobile service 50 6.3 6
Delivery for community, but insufficient
System Health Financing Lack of fuel, transport Make available fuel and other 50.1 6.3 7
related
Inputs Facility Infrastructure Health post/health centers not working actively on Strengthening Health Center and | 50 6.3 8
VL prevention Health post linkage
System Health Financing Less financial mobilization/funds (CBHI, HCF, Create awareness on CBHI 50 6.3 9
community contribution...) program and fund rising
System Governance/Leadership Less awareness of community Social mobilization and 49.7 6.2 10
awareness creation
System Governance/Leadership Lack of governmental structure in Mursi area Establish governmental structure | 49 6.1 I
(Selamago woreda) around Mursi

Prioritized Strategies/Solutions for the Identified Challenges for VL Control

Table 2 shows the top ten ranked solutions for challenges identified for controlling visceral leishmaniasis outbreak at
South Omo zone. Of these strategies, 6 were related with system, 3 input and 1 service delivery domain. The top three
strategies were lobbying NGOs and stakeholders for funding to reduce non-medical costs of VL. Creating discussion
forum with political leaders and conducting outbreak investigation were considered as the possible solutions for health
financing and leadership key functional areas (Table 2).

Socio-Demographic Characteristics of the Case Control Study Participants

One hundred thirty two cases and 258 controls were included in the final analysis of the conditional logistic regression
model. The majority of the study subjects were in the age groups of 5-14 years and 15-39 years, with 186 (47.7%) and
165 (42.3%) participants, respectively. More than half, 236 (60.5%), were male participants. Regarding occupation, most
of the study subjects were pastoralists, 337 (86.4%). More than one third, 107 (27.4%), of the participants had a family
history of visceral leishmaniasis (Table 3).

Table 3 Socio-Demographic Characteristics of the Study Subjects (N=390)

Variables Category Outcome Variable | Frequency | Percent (%)
Case Control
Age <5 years old 10 20 30 77
5-14 years old 63 123 186 47.7
15-39 years old 56 109 165 42.3
40 and above years old | 3 6 9 2.3
(Continued)
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Table 3 (Continued).

Variables Category Outcome Variable | Frequency | Percent (%)
Case Control
Gender Male 79 157 236 60.5
Female 53 101 154 395
Woreda of the study subject Nyangatom 33 63 96 24.6
Hamer 25 50 75 19.2
Selamago 74 145 219 56.2
Marital status Unmarried 92 170 262 67.2
Married 40 88 128 328
Family size Less than 5 31 85 16 29.7
5 or more 101 173 274 70.3
Occupation Pastoralist 113 224 337 86.4
Others 19 34 53 13.6
Religion Protestant 29 59 88 22.6
Traditional 103 199 302 774
Educational status Literate 4 9 13 33
llliterate 128 249 377 96.7
Residence Rural 127 246 373 95.6
Urban 5 12 17 17
Wealth index Lowest 29 49 78 20
2 23 55 78 20
3 30 48 78 20
40 22 53 75 19.2
Highest 28 53 8l 20.8
Family history of visceral leishmaniasis | No 76 207 283 72.6
Yes 56 51 107 27.4

Risk Factors of Visceral Leishmaniasis in South Omo Zone

In the univariate analysis, nine variables (marital status, family size, alcohol use, having insect bed nets, family history of
VL, presence of termite mounds near the house, cattle ownership, knowledge status, and sleeping under acacia trees)
were found to have a p-value of less than 0.25 and were considered candidates for the multivariate conditional logistic
regression model. In the final model analysis, two variables (family history of visceral leishmaniasis and knowledge
status) were statistically significantly associated with the outcome variable. A family history of visceral leishmaniasis
was found to be a risk factor for the VL outbreak (AOR =2.91, 95% CI: 1.73, 4.87). Regarding participants’ knowledge,
those with cases had significantly 6.6 times good knowledge than controls (AOR=6.6, 95% CI: 2.34, 18.42) (Table 4).
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Table 4 Multivariate Conditional Logistic Regression Model for Risk Factors of Visceral Leishmaniasis Outbreak in South Omo Zone,

South Ethiopia Region, Ethiopia

Variables Category Outcome of Study COR with 95% CI | AOR with 95% CI
Subjects
Cases Control
Marital status Unmarried 92 170 1.798(0.84, 3.85) 2.26(0.98, 5.18)
Married 40 88 | |
Family size Less than 5 31 85 | |
5 or more 101 173 1.83(1.06, 3.18) 1.77(0.97, 3.23)
Do you use alcohol? No 84 147 1.66(0.93, 2.96) 1.53(0.79, 2.94)
Yes 48 11 | |
Have insect bed net No 40 56 1.6(0.96, 2.66) 1.31(0.74, 2.33)
Yes 92 202 | [
Family history of VL No 76 207 | |
Yes 56 51 2.97(1.83, 4.82) 2.91(1.73, 4.87) ***
Presence of termite mounds near living house | No 37 91 0.64(0.36, 1.12) 0.89(0.46, 1.72)
Yes 95 167 | [
Ownership of cattle No 52 115 0.76(0.48, 1.2) 0.82(0.47, 1.4)
Yes 80 143 | |
Knowledge status Poor 109 246 | |
Good 23 12 4.3(2.08, 9.01) 6.6(2.34, 18.42)%**
Sleeping behavior at night Sleep on the bed 14 33 | |
Sleep on the ground 110 219 1.34(0.57, 3.18) 0.62(0.23, 1.66)
Sleep under acacia tree | 8 6 4.32(1.03, 18.23) 2.07(0.43, 10.09)

Note: **p<0.001.

Socio-Demographic Characteristics of the in-Depth Interview Study Participants
Majority, 18 (64.3%) of the study subjects were age range between 21 and 40 years old. Nearly three quarter 20 (71.4%)

of the respondents were male. In the in-depth interview, health extension and public health workers, religious leaders,

community leaders and VL case/caregivers were involved (Table 5).

Barriers and Facilitators for Early Treatment of VL

Barriers to Early Treatment

A health extension worker in the Hamer district stated that

lack of money for transportation and the absence of a treatment center near the community were the main challenge for not

getting early treatment for visceral leishmaniasis. Another significant barrier was the community’s belief that the disease would

heal on its own over time. (32-year-old health extension worker).

A health extension worker from Salamago said that
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Table 5 Socio-Demographic Characteristics of the in-Depth Interview
Study Participants, N=28

Variables Category Frequency | Percent
Age 20 and less years old 4 14.3%
21-40 years old 18 64.3%
41 and above 6 21.4%
Sex Male 20 71.4%
Female 8 28.6%
Name of districts Hamer 12 42.8%
Nyangatom 8 28.6%
Selamago 8 28.6%
Role of participants | HEWs/public health worker=1 | 8 28.6%
Community leader 6 21.4%
Religious leader 8 28.6%
VL case/his/her care giver 6 21.4%

Firstly, they did not know the consequence of the disease if left untreated. Secondly, transportation problem is a big challenge to
access the treatment and third, during travel to hospital for treatment, they fear treatment and other related cost they waste in the
stay at hospital. (age=26, Female, HEW)

The other health extension worker mentioned that

the believe of the community towards effectiveness of modern treatment. Rather they prefer to use cultural and religious
medications for treatment of visceral leishmaniasis. Even though, they want to take modern treatment, the center is far from the

community. (Nyangatom district, HEW, age=27 yrs old, female)

Visceral leishmaniasis patients and their caregivers reported the same barriers to early treatment as those identified by
health extension workers. For example, a 25-year-old individual who was treated for and cured of VL said that

when I was sick my big challenge was transportation problem because the treatment center is too far from the community.

Facilitators to Early Treatment

Most participants reported that improving access to transportation, providing diagnosis and treatment centers close to the
community preferably at the health center level and raising awareness through community mobilization and sensitization
about the importance of early treatment and the complications of delayed care were possible solutions to facilitate early
VL treatment. For example, a health extension worker from Selamago district reported that:

providing treatment in health facilities nearby the community will facilitate early treatment. For those who screened as
suspected case transportation should be provided. (4ge 26, Salamago, female HEW)

A community leader from Hamer said that

we are creating awareness about the importance of treatment and it is given free of cost at hospital. Some them are not aware
that it is free from any cost. (Female, age=38 years old)

Similar solution was forwarded by the religious leader
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The patients and their families will not go in trouble if the treatment center is nearby the community, at least health center level.
(Male, age=70, Kolakeja kebele, Hammer district).

Discussion

To contribute to the goal of universal health coverage, it is essential to ensure early detection and timely reporting,
efficient diagnosis and treatment of cases, and the expansion of services to the most vulnerable groups. Everyone should
have access to the full range of quality health services they need, when and where they need them, without financial
hardship.® In this study, we identified the challenges and potential solutions related to the visceral leishmaniasis outbreak
in the South Omo Zone. Parallel to this, we also tried to identify possible determinants of the disease outbreak and
explored barriers and facilitators of early treatments of VL in the study area.

In the current study, the top-ranked challenge in controlling the VL outbreak was the high cost of investigation and
treatment. This was followed by limited commitment from the government and stakeholders in the prevention and control
of the outbreak. Our qualitative findings support this, revealing that poor community awareness about the fact that
treatment is free of charge, as well as a lack of transportation for patients, were key barriers to early treatment.
A proposed solution to this challenge is to advocate for greater involvement of stakeholders and the government in
the prevention and control of this deadly disease.

The third and fourth challenges identified were the absence of outbreak investigations and the lack of government-
supported Emergency Preparedness and Response Plans (EPRP). Participants proposed the following strategies to
address these issues: given the fatal nature of the disease, the government should allocate sufficient budget and human
resources to support EPRP and conduct rapid outbreak investigations in affected areas. These challenges were not
reported in other countries such as Nepal, India, and Bangladesh.”® A possible reason for this difference could be the
poor economic status of our country, which limits the ability to prioritize and address community concerns.

The study found that the lack of government structure in the Murse/Salamago area and ongoing insecurity were
ranked as the 11th major challenge during the stakeholder meeting. There were not functional health posts, health centers
or any modern health facilities there. Participants emphasized that establishing a functional government structure is
essential for effective outbreak control. Although it was ranked 11th, participants stressed that this issue must be
addressed by the Ethiopian government. It cannot be managed solely at the zonal or regional level; national-level
involvement is crucial.

According to our case-control study, a family history of visceral leishmaniasis was identified as a risk factor for the
occurrence of the outbreak. This finding is consistent with studies conducted in the Americas and other countries, which
showed that the odds of VL infection were higher among individuals who had a family member infected with VL
compared to those who did not.’ !> This may be due to shared environmental and behavioral factors within households
such as living conditions and exposure to sandflies, the vector for VL which contributes to an increased risk of the
disease.

Limitations of the Study

This study employed a combination of different research designs to identify the challenges and potential solutions related
to outbreak control. However, several limitations should be acknowledged. In the case-control component of the study,
the control group consisted of treated cases who had already been informed about the disease and its management during
their hospital stay. This prior exposure to information and care may have influenced their responses, potentially affecting
the identification of true determinants of the visceral leishmaniasis (VL) outbreak.

Furthermore, in the qualitative component of the study, we relied solely on individual interviews and did not
incorporate focus group discussions (FGDs). The absence of FGDs may have limited the depth and diversity of
perspectives, particularly regarding community-level barriers and facilitators to early treatment-seeking behavior.
FGDs could have provided richer insights into shared beliefs, social dynamics, and cultural practices influencing health-

seeking behavior in the affected population.
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These limitations should be considered when interpreting the findings, and future research should aim to address them
by including a more representative control group and incorporating a broader range of qualitative data collection
methods.

Conclusion and Recommendation

The findings highlight significant challenges in the control and management of visceral leishmaniasis (VL) in South
Omo Zone, including high costs of care, limited government commitment, inadequate outbreak preparedness, and
shortages of trained providers. Prioritized strategies emphasized strengthening health systems, mobilizing resources,
and engaging political and community leaders. Quantitative analysis identified family history of VL and knowledge
status as key risk factors, while qualitative insights revealed barriers such as lack of awareness, transportation
difficulties, cultural beliefs, and limited access to nearby treatment centers. Facilitators included improved access to
diagnosis and treatment at local health facilities, community mobilization, and enhanced awareness. Overall, addres-
sing systemic gaps and strengthening community-based interventions are essential for effective VL outbreak control
and timely treatment in South Omo Zone.
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