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Abstract
Background  Cutaneous leishmaniasis (CL) and other skin diseases impose a high disease burden in Ethiopia, yet 
access to care is poor due to limited and centralized diagnostics and treatment. Decentralizing care could improve 
this but may necessitate substantial changes to the healthcare system. This study aimed to assess the available 
resources and the knowledge and skills of healthcare professionals for decentralizing the diagnosis and care of CL and 
common skin diseases to lower healthcare facilities.

Methods  A cross-sectional study was conducted in South Ethiopia, from May to July 2023, involving 11 health 
centers, four primary hospitals, and one general hospital. Infrastructure was assessed on-site. Resources, knowledge, 
and skills of staff members regarding the treatment of CL and other skin diseases were collected using a newly 
developed questionnaire, comprising 25 knowledge-based and 14 skill-based questions. Skills were assessed via 
lesion and pathogen images. Descriptive statistics for the different variables studied and inferential statistics based on 
(confidence) interval estimation were reported.

Results  Most facilities had equipment for diagnosis and localized treatment. Adequate hospitalization space 
and necessary equipment for systemic treatment of CL were found in 3 out of 4 primary hospitals, but none of 
the health centers. Consumable and drug shortages were common across all facilities. The median score of BSc 
laboratory technologists was significantly higher than that of diploma technicians (i.e. 29 vs. 15 out of a maximum 
of 39, p < 0.001). Clinical staff scores varied significantly across education levels (p = 0.007), with physicians scoring 
the highest (median 33, IQR 31–36), followed by health officers (median 29, IQR 27–32), BSc nurses (median 28, 
IQR 16–36), and diploma nurses (median 25, IQR 19–29). Notably, no significant differences in median scores were 
observed between primary hospitals and health centers for clinical and laboratory staff.
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Background
Cutaneous Leishmaniasis (CL) represents a significant, 
yet often overlooked, public health burden in low- and 
middle-income countries, including Ethiopia [1–3]. It is 
a parasitic infection that manifests with skin lesions that 
can leave lifelong scarring, leading to severe psychoso-
cial impact on the affected individuals [1, 4]. The World 
Health Organization (WHO) estimates that there are 
600,000 to 1 million new global cases of CL annually, with 
a substantial number thereof occurring in East Africa [1].

CL mainly affects impoverished communities, espe-
cially those residing in remote mountainous regions bor-
dering the Ethiopian Great Rift Valley. Official reports 
indicate fewer than 1,000 cases annually [1, 4]. However, 
evidence from several studies in north and south Ethio-
pia signals severe underreporting [2, 5, 6], suggesting that 
incidence estimates may reach 20,000 to 50,000 cases per 
year [2–4].

Underreporting is influenced by the lack of awareness, 
poor health-seeking behavior, and limited diagnostic and 
treatment options. In 2022, only 19 CL diagnostic and 
treatment centers were available country-wide, which 
may require patients to travel hundreds of kilometers [3]. 
These centers provide insufficient treatment capacity to 
manage all CL patients, illustrated by long waiting lists 
at treatment facilities [7]. Other barriers to visiting these 
specialized facilities include a lack of knowledge about 
diseases, available treatments, and economic constraints 
[8]. Hence, instead of seeking modern treatment for CL, 
patients often visit traditional healers in their community.

CL is not the only prevalent skin disease in rural Ethio-
pian communities. Other infectious skin morbidities, 
such as scabies, podoconiosis, leprosy, mycetoma, and 
various fungal and bacterial infections, contribute to the 
overall high burden of skin diseases. The WHO roadmap 
for Neglected Tropical Diseases (NTDs) 2021–2030 [9] 
and the Ethiopian 2021–2025 third national NTDs stra-
tegic masterplan [3] strongly advocate for integrated and 
decentralized care as a cornerstone of effective manage-
ment of skin NTDs. Moreover, the masterplan would 
enable an optimization of the limited available resources 
while aiming to significantly expand the number of facili-
ties diagnosing and treating CL. More specifically, a tar-
get of 170 diagnostic centers and 30 treatment facilities 
by 2030 has been set to improve access to CL care [3].

Improving access to healthcare services through 
decentralization necessitates important changes to the 
healthcare system. To what extent healthcare facilities 
currently have the required equipment, knowledge, and 
skills to diagnose and treat CL and skin disease patients 
is unknown. As the Ethiopian Federal Ministry of Health 
and the South Ethiopia Regional Health Bureau were 
planning to start up new treatment centers in South Ethi-
opia, this study aimed to assess the available resources 
and the knowledge and skills of healthcare professionals 
for decentralizing the diagnosis and care of CL and com-
mon skin disease to the lower healthcare facilities in the 
area. Such information is crucial for understanding at 
which healthcare level decentralization would be feasible 
for the local authorities. It also enables the development 
of a targeted plan for investments and training to achieve 
successful decentralization.

Methods
Ethical approval
The study was approved by the Arba Minch University 
Institutional Research Ethics Review Board (194/23), 
the Institute of Tropical Medicine Institutional Review 
Board (1680/23), the University Hospital Antwerp Eth-
ics Review Board (5453/23), and the WHO Regional 
Office For Africa (WHO AFRO) Ethics Review Com-
mittee (2023/4.9 [-4/1093]). Approval letters from Zonal 
and District Health offices were obtained to perform 
the research. A written administrative authorization let-
ter was sought from the head of each healthcare facility 
before inspecting the infrastructure. Written informed 
consent for participation in this study was provided by 
all healthcare professionals before data collection. All the 
methods were carried out following the Declaration of 
Helsinki.

Study setting
The study was conducted in the Gamo Zone, South 
Region, Ethiopia, from May to July 2023. Ethiopia follows 
a three-tier healthcare system with primary, secondary, 
and tertiary levels of care [10, 11]. The primary health-
care level itself consists of three levels, of which the first 
level entails primary hospitals, mostly situated in woreda 
(district) towns, in which general practitioners and a few 
specialists are found. These are equipped with tools to 
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diagnose and treat patients. Second, there are health cen-
ters in the woreda periphery, where nurses, health offi-
cers, and sometimes a general physician are found. Basic 
laboratory and clinical infrastructure are present here. 
Each health center is linked to five satellite health posts 
in kebeles (villages), the third and lowest level of the pri-
mary healthcare system, managed by a health extension 
worker (HEW). These HEWs receive a short training and 
reside in the community where they provide basic health 
services. The secondary healthcare system includes a 
general hospital in zonal (regional) cities, which has 
sophisticated equipment and skilled medical specialists, 
and acts as a referral center for primary hospitals. The 
tertiary healthcare system includes specialized hospitals 
and referral centers for general hospitals.

Staff working at these different healthcare levels exhibit 
distinct educational backgrounds. Nurses, laboratory 
personnel, and pharmacy professionals either have 
obtained a Bachelor of Science (BSc, undergraduate) 
requiring four years for nurses and laboratory person-
nel, and five years for pharmacy programs, or a diploma 
(certificate) with three years of education at a lower level 
[12]. Overall, healthcare workers with the highest quali-
fications, such as physicians and laboratory technolo-
gists, were primarily stationed at the hospital levels in 
our study area (Additional file S1). At health centers, the 
highest level of clinical staff are health officers, with a 
few exceptions in health centers where physicians work. 
Healthcare workers with a diploma certificate were 
evenly distributed across primary hospitals and health 
centers.

A purposive sampling technique was employed to 
select healthcare facilities. The selection was based on 
two primary criteria: first, documented endemicity for 
CL determined based on previous studies and regional 
reports [5, 13], and second, accessibility of such health 
centers. From a total of 64 primary healthcare facilities 
(one general, five primary hospitals, and 58 health cen-
ters) in the study area, the selection process led to the 
inclusion of 16 facilities, comprising one general hospital, 
four primary hospitals, and 11 health centers, which col-
lectively represent the spectrum of primary care services 
in the region (Fig. 1).

Study design
A cross-sectional study was performed between May and 
July 2023, including two components: (i) a healthcare 
facility resource assessment and (ii) a laboratory and clin-
ical staff assessment to investigate knowledge and skills 
for diagnosing and treating CL and other common skin 
diseases.

Study population
Comprehensive sampling included all clinical and labora-
tory professionals at the 16 selected healthcare facilities 
who (i) worked there for over six months regardless of 
their experience with skin disease diagnosis and man-
agement, (ii) were available during the visit of the study 
team, and (iii) provided written informed consent for 
participation.

Fig. 1  Map showing the healthcare facilities included in the study. (A) Map of Ethiopia with the study site indicated in the Southern region [14]. (B) Zoom 
map of the study sites on an altitude gradient [15]. A blue square displays Arba Minch General Hospital (AMGH); primary hospitals (Chancha, Gerese, 
Kemba, and Selam Ber) are depicted by yellow triangles; and district health centers (Deramalo (Wacha, Guge Boyre, Dara Dime, and Shalladida), Dita 
(Woyiza, Andiro Giglio, Sulisse, and Zara), Chencha (Dorze), Boreda (Zefine), and Bonke (Gezoso)) are indicated by the red circles
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Resource assessment
The selected healthcare facilities were visited by the prin-
cipal investigator (DT) and a trained data collector (SB). 
Information on the catchment population and health 
insurance was gathered from woreda (district) health 
offices and each facility’s District Health Information 
System (DHIS). Accompanied by facility staff members 
and using a predesigned questionnaire, the laboratories, 
clinical facilities, and pharmacies were visited. The avail-
ability of resources such as consumables, permanent 
infrastructure/tools, and treatments needed to diagnose 
and manage CL and other common skin diseases was 
observed. Furthermore, the functionality of equipment 
(complete blood count (CBC) and chemistry machines, 
electrocardiograms, beds, etc.) needed for the manage-
ment of systemic treatment of CL was checked. The qual-
ity of microscopes was assessed using Giemsa-stained 
slides from CL patients with a known parasite load by a 
skilled technologist. Moreover, the availability of labora-
tory consumables (scalpels, microscopy slides, staining 
reagents, CBC and chemistry reagents, etc.) used for the 
diagnosis of CL and other skin diseases, such as Giemsa 
and Gram stains, and potassium hydroxide (KOH), was 
also recorded.

Knowledge and skill assessment
At each site, healthcare professionals’ knowledge and 
skills in diagnosing and treating patients with CL and 
other skin diseases were assessed, with a primary focus 
on CL. Novel questionnaires were developed for clinical 
and laboratory staff separately, based on expert knowl-
edge and discussion within the study team, thereby 
consisting of a total of 39 multiple-choice questions in 
each of the questionnaires. The tools were pre-tested at 
AMGH by asking the questions to two experienced der-
matologists and two laboratory technologists who did not 
take part in the development of the questionnaire. The 
experts evaluated the tool for clarity, comprehensibility, 
relevance, and flow. Based on their feedback, ambigu-
ous terms were rephrased to enhance clarity, and internal 
validity was checked. The questions were presented on a 
tablet to each staff member separately in a private room 
(Additional file Table S2).

More specifically, each questionnaire consisted of 25 
knowledge-based and 14 skill-based questions. Clini-
cal staff received knowledge questions about the signs, 
symptoms, and treatment of skin diseases. Additionally, 
they were asked to provide a clinical diagnosis based on 
lesion pictures to assess their skills (Additional file Figure 
S1).

Laboratory staff knowledge was evaluated through 
questions about the appropriate diagnostic modalities 
for different skin diseases. Their skills were assessed by 
asking them to identify infectious skin diseases based 

on microscopic images (Additional file Figure S2). The 
images employed in both questionnaires were from 
patients who had previously consented to the ano-
nymized use of their pictures in secondary research, or 
from the WHO Skin NTD App, or the Centers for Dis-
ease Control and Prevention (CDC) [16, 17].

Data analysis
Data collection was performed using RedCap version 
13.8.0 [18], and subsequent cleaning and data analyses 
were carried out utilizing R, version 4.3.2 [19], with the 
‘ggplot2’ package version 3.5.1 [20] for data visualization. 
The normality of the continuous data distribution was 
assessed using the Shapiro-Wilk test. Absolute and rela-
tive frequencies (expressed as percentages) were reported 
for categorical variables, while medians with corre-
sponding interquartile ranges (IQRs) were computed for 
continuous variables. When comparing different pro-
portions, corresponding 95% confidence intervals (CIs) 
were constructed and presented. In the knowledge and 
skill tests, each question received a numerical score for a 
correct (1 point), partially correct (0.5 points), incorrect 
(0 points), or “does not know” (0 points) response (Addi-
tional file Table S2). The total score based on the ques-
tionnaire was computed for each participant by summing 
the item-specific scores mentioned previously. Wilcoxon 
rank sum tests were performed to compare the median 
total scores between two independent groups of partici-
pants. When comparing the median scores across three 
or more groups, Kruskal-Wallis tests were used. In the 
presence of a significant difference between medians 
at a 5% significance level (i.e., two-sided exact p-val-
ues < 0.05), pairwise comparisons were performed using 
Dunn’s post-hoc test in combination with a Bonferroni 
correction for multiple testing.

Results
Description of health facilities and available resources
The distance of healthcare facilities from Arba Minch 
General Hospital (AMGH) varies greatly, reaching up to 
239 km (Fig. 1 and Additional file Table S3). There was a 
10-fold difference in the catchment population between 
the general hospital, primary hospitals, and health cen-
ters. Moreover, about half of the population had health 
insurance (Additional file Table S3).

Diagnosis of common skin diseases like CL, scabies, 
eczema, and fungal and bacterial infections was done in 
most healthcare facilities. Treatment for these common 
skin diseases (Additional file Table S4) was available in 
most facilities, albeit with interruptions. However, rare 
skin morbidities require referral for diagnosis and treat-
ment to higher-level healthcare facilities. CL treatment 
was available only at the general hospital. While sodium 
stibogluconate (SSG) for intralesional CL treatment was 
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present in only one health center, it was used only for 
participants enrolled in an ongoing clinical trial.

For the diagnosis of CL, most facilities had a good 
microscope in place to examine Giemsa-stained skin slit 
smears; however, supplies of required consumables were 
unreliable (Table 1).

For example, scalpels were available in only one of the 
11 health centers (9.1%) and none of the primary hospi-
tals. Giemsa staining was available in about half of the 

health centers (i.e., 6 out of 11 health centers; 54.5%) and 
primary hospitals (2 out of 4; 50%).

AMGH and the four primary hospitals had the 
required space for inpatient treatment of patients need-
ing systemic treatment. Although eight out of 11 health 
centers had a room for patient hospitalization, the bed 
capacity and overall quality of the admission spaces 
were considerably lower at health centers compared to 
primary hospitals. Chemistry, Complete Blood Count 
(CBC), and Echocardiographic (ECG) machines - vital 
for monitoring patients getting systemic treatment for 
CL - were present in AMGH and in three out of four 
primary hospitals, but were nearly absent within health 
centers. CBC reagents and especially chemistry supplies 
were found to be frequently interrupted for most of the 
primary hospitals.

Description of the interviewed study population
A total of 110 healthcare professionals participated in the 
knowledge and skill assessment. Out of these interview-
ees, 61 (55.5%) were clinical professionals and 49 (44.5%) 
were laboratory professionals (Additional file Table S1). 
Despite making up approximately 60% of the clinical 
staff in primary hospitals and health centers, only a few 
diploma nurses were interviewed because of their minor 
role in direct care for patients with CL and other skin dis-
eases. In primary hospitals, more physicians (60.0%) were 
enrolled, while in health centers, predominantly health 
officers (64.5%) were included in the study.

The median years of experience were lower for higher 
educational levels of clinical staff, except for special-
ists (Additional file Table S5). Physicians had a median 
of 2 years of experience (IQR 1–3), health officers had 
3 years of experience (IQR 2–5), while BSc nurses showed 
a median of 4 years of experience (IQR 1–12). On the 
other hand, BSc technologists had a median of 6 years of 
experience (IQR 2–10) while diploma technicians exhib-
ited a median of 5 years (IQR 2–8). No significant differ-
ences in median years of experience were found between 
laboratory professionals in primary hospitals and health 
centers (p = 0.378) or between diploma and BSc hold-
ers (p = 0.144; Additional file Figure S3, panels A and 
B). Clinical staff at health centers had more experience 
(median 3 years, IQR 2–7) than those in primary hospi-
tals (median 2 years, IQR 1–3, p = 0.007). There was no 
overall difference in median experience across profes-
sions (p = 0.072; Additional file Figure S3, panels C and 
D) at a 5% significance level. The difference in experience 
between primary hospital and health center staff may be 
influenced by the sample composition, although none-
theless representative of the facilities’ healthcare workers 
population.

Table 1  Laboratory and clinical capacity availability per 
healthcare facility level for CL diagnosis and treatment
Variable Availability General 

Hospital
N = 1

Primary 
Hospital
N = 4

Health 
Center
N = 11

Laboratory diagnosis
Microscopy 
space

Available 1 (100.0%) 4 (100.0%) 10 
(90.9%)

Enough stain-
ing space

Available 1 (100.0%) 4 (100.0%) 10 
(90.9%)

Microscopy 
slides

Supply 
interrupted

- 4 (100.0%) 6 
(54.5%)

Continuous 
supply

1 (100.0%) - 5 
(45.5%)

Scalpels Supply 
interrupted

- 1 (25.0%) 8 
(72.7%)

Continuous 
supply

1 (100.0%) - 1 
(9.1%)

Giemsa Supply 
interrupted

- 2 (50.0%) 2 
(18.2%)

Continuous 
supply

1 (100.0%) 2 (50.0%) 6 
(54.5%)

Microscope Available, but of 
poor quality

- - 2 
(18.2%)

Good microscope 1 (100.0%) 4 (100.0%) 9 
(81.8%)

Systemic treatment for CL
Hospitalization 
room

Available 1 (100.0%) 4 (100.0%) 8 
(72.7%)

Functional CBC 
machine

Available 1 (100.0%) 4 (100.0%) 1 
(9.1%)

Functional 
Chemistry 
machine

Available 1 (100.0%) 3 (75.0%) -

Functional ECG 
machine

Available 1 (100.0%) 3 (75.0%) -

CBC reagents Supply 
interrupted

- 2 (50.0%) -

Continuous 
supply

1 (100.0%) 2 (50.0%) 1 
(9.1%)

Chemistry 
reagents

Supply 
interrupted

- 3 (75.0%) -

Continuous 
supply

1 (100.0%) - -

Equipment and consumables were split up for CL diagnosis and systemic 
treatment. For consumables, three categories were possible: continuous 
supply, interrupted supply, or no supply (not shown). A dash (-) means no supply 
(or zero supply) of resources in the healthcare facilities. CBC, complete blood 
count; ECG, electrocardiogram
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Questionnaire findings for laboratory and clinical 
professionals on CL
Among the 49 laboratory professionals, the proportion 
of correct responses to specific knowledge questions var-
ied significantly. In general, the probability of a correct 
answer to questions on CL sample collection and exami-
nation was below 60%. Although most laboratory profes-
sionals could correctly identify the type of staining used 
for CL diagnosis, less than 30% recognized Leishmania 
parasites based on a Giemsa-stained slide (Additional file 
Table S2).

Among the 61 clinical professionals, the majority 
answered knowledge questions about the clinical diag-
nosis of CL correctly, except for questions on the dura-
tion of symptoms. For questions on CL treatment, only 
around 40% of the participants knew when to request 
laboratory tests. Slightly more than 50% of them cor-
rectly indicated whether to provide localized or systemic 
treatment for the different types of CL. Remarkably, over 
80% of the clinical professionals provided a correct clini-
cal diagnosis for the skill questions, as illustrated through 
the set of pictures related to CL patients (Additional file 
Table S2).

Description of questionnaire findings for skin diseases 
other than CL
Among the 49 laboratory professionals interviewed, the 
proportion of correct responses to specific knowledge 
questions varied by morbidity. For instance, laboratory 
professionals showed the lowest correct response rate 
for the diagnosis of leprosy and microfilaria, while higher 
scores were obtained for diagnostic methods for bacterial 

and fungal infections. Unfortunately, none of the labora-
tory professionals identified scabies parasites, 2% iden-
tified tungiasis, and 14.3% identified fungal elements, 
whereas about 69% correctly identified bacterial species 
for the skill questions, as illustrated through the set of 
pictures related to skin disease patients (Additional file 
Table S2).

Among the 61 clinical professionals, the proportion 
of correct responses showed substantial variation. For 
knowledge-based questions, a low number of correct 
answers was observed for topics such as leprosy and the 
causes of lower limb swelling, while a higher probability 
of a correct answer was seen for scabies diagnosis, with 
60 (98.0%) participants answering this question correctly. 
For skill-based questions, clinical professionals scored 
higher (Additional file Table S2). For example, the labo-
ratory knowledge of skin disease diagnosis was notably 
poor, while clinical knowledge was excellent, questioning 
the extent to which laboratory diagnosis can complement 
clinical decision-making at the current level of training.

Comparison of knowledge and skill by facility and by 
health profession
Overall, BSc laboratory technologists outperformed 
diploma laboratory technicians, with a median total 
score of 29 (IQR 24 − 31) and 15 (IQR 9 − 20) out of a 
maximum achievable score of 39, respectively (p < 0.001, 
Fig. 2A). Subset analysis showed significant differences in 
both median knowledge and skills (p < 0.001) sub-scores 
(Additional file Figure S4, panels A and C) between labo-
ratory professionals’ education levels. The median total 
scores in primary hospitals (median 20, IQR 14 − 24) 

Fig. 2  Boxplots showing laboratory professionals’ total knowledge and skill assessment scores. Maximum scores were 39. The scores were compared 
using Wilcoxon-Mann-Whitney U tests. (A) Comparisons of the total scores between educational levels of laboratory professionals showed statistically 
significant differences in median scores (p < 0.001); (B) comparison of the median total scores of laboratory professionals in the different healthcare facili-
ties showed no significant difference (p = 0.389)
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and health centers (median 17, IQR 10 − 22) did not sig-
nificantly differ (p = 0.410, Fig. 2B). Likewise, there was 
no notable difference in median knowledge (p = 0.284) 
and skills (p = 0.769) scores of laboratory professionals 
between both settings (Additional file Figure S4, panels 
B, D). Notably, two health centers (Zefine and Wacha) 
had high-scoring BSc lab technicians with median scores 
of 29 and 37, respectively.

Median total scores on knowledge and skill assess-
ments combined were significantly different across differ-
ent educational levels of clinical professionals (p = 0.007, 
Fig. 3A). Diploma nurses had a median score of 25 (IQR 
19–29), BSc nurses had a median total score of 28 (IQR 
16 − 36), health officers 29 (IQR 27 − 32), and physicians 
33 (IQR 31 − 36) (see Fig. 3A and Additional file Table 
S5). Physicians scored significantly better than diploma 
nurses (adjusted p = 0.026) (Fig. 3A), and no differences 
in median total scores were observed between other 
groups. Additionally, in skill questions with lesion pic-
tures (Additional file Figure S1), physicians scored in 
median terms significantly better than diploma nurses 
(adjusted p = 0.030), and no significant pairwise differ-
ences in medians were observed between other groups. 
In terms of knowledge, no significant differences in 
median knowledge scores were observed across groups 
(Additional file Figure S5, panels A, C).

Notably, there was no significant difference (p = 0.435) 
in the median total scores, as well as for knowledge 
(p = 0.989) and skill sub-scores (p = 0.076) of clinical pro-
fessionals between primary hospitals (median 32, IQR 
29 − 33) and health centers (median 29, IQR 27 − 32) (Fig. 

3B and Additional file Figure S5, panels B, D). Interest-
ingly, in four health centers (Dorze, Andiro, Zefine, and 
Wacha), there were clinical staff with total scores of 36 or 
above, amongst which were two health officers and two 
physicians.

Discussion
Access to care for skin diseases, particularly CL, is poor 
in Ethiopia. Providing treatment closer to patients could 
alleviate several significant barriers. Recently, a new 
treatment center was established in a hospital in Lay 
Gayint, an area in which patients had to travel more 
than 200 km to Gondar before. Following its establish-
ment, over 200 CL patients visited the hospital within 
20 months [21]. According to its strategic plan [3], Ethi-
opia plans to expand activities to 30 treatment centers 
by 2030, making it crucial to understand the necessary 
human resource and facility investments for sustainabil-
ity. This study, the first of its kind in East Africa, provides 
critical data on the current status of available resources at 
primary healthcare facilities and the knowledge and skills 
of their staff for the diagnosis and treatment of CL and 
other common skin conditions within Southern Ethiopia. 
This information is essential for understanding the feasi-
bility of decentralizing the diagnosis and care for CL and 
other skin diseases and for identifying the investments 
required to make this decentralization successful.

Feasibility of decentralization at different healthcare levels
Our findings highlight a tenfold increase in the catchment 
population at each higher healthcare level (Additional file 

Fig. 3  Boxplots showing clinical professionals’ total knowledge and skill assessment scores. Maximum scores were 39 points. The scores were compared 
using Groupwise (Kruskal-Wallis) and pairwise (Dunn) tests. (A) Comparisons of the total questionnaire scores showed a significant difference (p = 0.007) in 
the level of education of clinical professionals (Kruskal-Wallis test). Pairwise (Dunn tests) comparisons with Bonferroni correction showed a significant dif-
ference between diploma nurses vs. physicians (adjusted p = 0.026). However, there were no significant differences between health officers vs. physicians 
(p = 0.079), BSc nurses vs. physicians (p = 0.499), diploma nurses vs. BSc nurses (p = 1.000), diploma nurses vs. health officers (p = 1.000), and BSc nurses vs. 
Health officers (p = 1.000). (B) Kruskal-Wallis test comparing the total scores of clinical professionals by healthcare facility showed no significant difference 
(p = 1.000). ** significance level at p<0.05
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Table S3). A study conducted at Boru Meda Hospital in 
the Amhara region of Ethiopia demonstrated that due 
to high endemicity of CL patients in the catchment area, 
long waiting lists of patients exist at referral centers, lead-
ing to delays in receiving systemic treatment of CL [22]. 
Given the high estimated number of CL and skin disease 
patients in the country, decentralization should occur at 
various lower healthcare levels, supported by an efficient 
referral system. This approach should prevent higher-
level facilities from being overwhelmed by patients.

The overall scores on the knowledge and skills assess-
ments indicate a significant need for further training of 
both clinical and laboratory healthcare professionals. 
Scores of clinical staff for the diagnosis of CL were fairly 
good, in contrast to scores for laboratory staff. Hence, 
the latter should be well-trained to be of added value for 
clinical diagnosis. Training for the treatment of CL is 
required and should focus on the procedures to (safely) 
administer drugs. For other skin diseases, the emphasis 
of training should be on skin diseases with a low preva-
lence rather than bacterial and fungal infections.

Although median knowledge and skills scores were 
considerably higher for those with increasing educational 
levels, no significant differences in median scores were 
observed between professionals in primary hospitals 
and health centers. Even though we included all avail-
able healthcare professionals involved in the diagnosis 
and treatment of skin diseases, our study population was 
not equally selected from the sampled healthcare facili-
ties compared to the source population, which would not 
have influenced this non-effect. Therefore, our results 
showed that the presence of professionals with higher 
degrees, rather than the facility level, is crucial for effec-
tive decentralization of the diagnosis and treatment of CL 
and other skin diseases. Of note, both Zefine and Wacha 
health centers had high-scoring clinical and laboratory 
professionals. Therefore, in terms of staff, decentraliza-
tion can be technically implemented at both primary 
hospitals and health centers, provided sufficient training 
is given.

For the diagnosis of CL, laboratory rooms for staining 
and good microscopes were available at almost all pri-
mary hospitals and health centers. Thus, clinical diagno-
sis combined with microscopy for CL could be conducted 
at both healthcare levels without major resource invest-
ments. Once diagnosed, treatment for uncomplicated 
CL cases can be managed through localized treatments, 
such as intralesional injections with SSG or cryother-
apy. Of note, there were two health centers with knowl-
edgeable lab and clinical staff where skincare could be 
decentralized, although better availability of skin treat-
ments, as well as supplies for diagnosing CL, needs to be 
guaranteed.

However, many CL patients require systemic treat-
ment, which is currently only available in the form of 
SSG, which can cause severe renal, cardiac, and hepa-
totoxicity. Hence, equipment is needed to closely moni-
tor patients before and during treatment. Our study 
found that chemistry, CBC, and ECG machines, as well 
as the capacity to hospitalize patients, were present in 
most primary hospitals but nearly absent in health cen-
ters. This indicates that while localized treatment could 
be provided at both healthcare levels, offering systemic 
treatment at health centers would require extensive 
investments in infrastructure and does not currently 
seem feasible. Rather, systemic treatment appears more 
suitable for primary hospitals, where maintenance of the 
available equipment would still be necessary, and stable 
supplies (currently not available) need to be guaranteed.

Addressing challenges
Our study identifies several challenges that need to be 
addressed to successfully provide care for CL and other 
skin diseases at lower healthcare levels.

Firstly, there are frequent stock-outs of reagents for 
CBC and organ function tests, as well as treatments for 
various skin diseases and supplies for diagnostic tests 
such as scalpels. Another study conducted in Ethiopia 
indicated that the supply of SSG is often interrupted [21]. 
Resource shortages were identified as a primary factor 
affecting the quality of laboratory services in both public 
and private health facilities in Ethiopia [23]. To prevent 
worsening availability issues if care is extended to addi-
tional lower healthcare facilities, it is essential to establish 
a robust supply management system. Close collaboration 
between researchers, healthcare providers, and decision-
makers will be critical to co-create a strategy for regular 
staff training and a reliable supply system, making the 
decentralization of care for skin diseases sustainable.

Another challenge is that about half of the households 
in Southern Ethiopia have health insurance, which was 
introduced in 2011 for people living in remote areas 
(Additional file Table S3). While this is slightly higher 
than documented previously (i.e., less than a third of the 
population being insured [24]), it still poses challenges 
in the context of CL. Although SSG is provided for free 
by the Ministry of Health, patients still need to pay for 
laboratory tests and hospitalization, creating a sub-
stantial barrier to accessing healthcare. Given that only 
50% of patients are cured after one treatment cycle [22, 
25–27], these costs can accumulate quickly. Increasing 
insurance coverage to make treatment affordable for all 
patients and ensuring that hospitals are reimbursed for 
prefinanced costs is crucial for successful decentraliza-
tion. This effort will then contribute to achieving WHO 
Sustainable Development Goal (SDG) 3 (equitable access 
to healthcare) [10].
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Furthermore, there is a high turnover of healthcare 
staff, which is reflected by the low number of years of 
experience, particularly among clinical professionals in 
primary hospitals. Physicians often leave after a short 
tenure to pursue residency programs or leave as a result 
of inadequate compensation for duty shifts. A recent 
meta-analysis confirms a high turnover intention among 
healthcare providers nationwide [28]. Frequent retraining 
and retention of qualified healthcare professionals and 
effective knowledge transfer to newly hired profession-
als will be necessary to ensure sustainable and accurate 
diagnosis and quality care of CL and other skin disease 
patients at lower healthcare levels.

Limitations
For this study, we utilized newly developed question-
naires to assess healthcare staff’s knowledge and skills, 
as no standard instruments were available. Although 
developed specifically for this study context, the tools 
were pretested and demonstrated strong internal valid-
ity for identifying key gaps in the diagnosis and care of 
CL and other skin diseases. Following further formal 
validation, they could serve as a basis for standardized 
national assessment tools. Another limitation of the cur-
rent study is that the generalizability of our findings to 
northern Ethiopia remains uncertain due to differences 
in infrastructure and healthcare systems. For a larger-
scale decentralization intervention across the country, a 
similar study should be conducted in northern Ethiopia. 
Lastly, although our study population is not representa-
tive of the overall source population of staff in primary 
hospitals and health centers in southern Ethiopia, it 
precisely reflects the different staff level proportions 
involved in CL diagnosis and is well-suited to the study 
objectives.

Conclusions
This study demonstrated that decentralizing the diag-
nosis and treatment of common skin diseases and local-
ized CL treatment to health centers appears feasible with 
minor facility adjustments, continuous (re)training, and 
reliable supply chains, while referring cases requiring 
systemic treatment of CL to primary hospitals. Strong 
strategic efforts from policymakers and stakeholders are 
essential to address challenges such as maintaining staff 
knowledge and skills, low insurance coverage, staff turn-
over, and stock-outs of reagents and drugs for successful 
decentralization. The effective implementation of this 
integrated care package is a critical step toward reduc-
ing the burden of CL and other common skin diseases by 
significantly improving healthcare access and patient out-
comes in the region.
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