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Abstract 

Background:  Podoconiosis is a preventable, progressive, and non-infectious form of elephantiasis that can contrib-
ute to significant disability and economic burden when not treated early. Nurses play a critical role in early detection 
and response in rural Africa, but it is unclear if they receive adequate training on podoconiosis. We aimed to char-
acterize podoconiosis instruction at all government accredited, post-secondary nursing institutions in three African 
countries.

Methods:  Data for this cross-sectional study was collected through a quantitative survey with several open-answer 
questions. Through a rigorous online search, we identified all post-secondary institutions in Kenya, Rwanda and 
Uganda accredited to teach human nursing. A total of 289 accredited programs, including 85 certificate, 56 degree 
and 148 diploma programs were invited to participate. Respondents completed surveys online or by telephone. 
Measures focused on podoconiosis knowledge, perceptions of quality/quantity of podoconiosis instruction, and barri-
ers to sufficient podoconiosis education.

Results:  We obtained information about 212 curricula across 149 nursing institutions in the three countries (par-
ticipation rate: 73.4%). Podoconiosis coverage was limited across programs (certificate—24.1%; diploma—55.6%; 
degree—30.3%). Most respondents felt that the quality and quantity of instruction were insufficient (60.6%, 62.9%), 
respectively. Exclusion from government curricula, low priority and faculty lack of knowledge were commonly 
reported barriers to podoconiosis inclusion.

Conclusions:  This study demonstrated clear gaps in podoconiosis training for nurses across the three countries 
and highlights a serious challenge in eliminating podoconiosis as a public health problem. Interventions to improve 
nurses’ knowledge could include the development and free distribution of podoconiosis teaching materials, designed 
for integration into pre-existing courses.
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Background
Podoconiosis is one of 20 Neglected Tropical Diseases 
(NTDs) recognized by the World Health Organization 
(WHO) [1]. It is a chronic, disfiguring, and non-infec-
tious type of elephantiasis that predominantly affects 

individuals marginalized by poverty [2]. The disease 
is caused by prolonged contact with irritant clay soils 
and is one of the leading causes of tropical lymphedema 
related morbidity in low resource settings [3]. Early-
stage disease is characterized by mild symptoms, such 
as itching and reversible swelling of the lower leg [2, 
4]. Later, acute dermato-lymphangio-adenitis (ADLA), 
fibrotic nodules and irreversible swelling arise [5]. 
Barefoot subsistence farmers and genetically suscepti-
ble individuals living at high altitudes are more likely to 
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contract the disease [2]. Consistent footwear use and 
regular washing with soap and water are simple low-
cost measures that protect against podoconiosis [6, 7].

Across Africa, 19 countries are considered endemic 
for podoconiosis [8, 9]. Only four countries have esti-
mated national prevalence of the disease—Cameroon 
(0.5%), Ethiopia (7.45%), Rwanda (0.00068%) and Kenya 
(0.3%) [9–11]. For other endemic countries, prevalence 
estimates are based on small focal studies [9]. The East 
African region has the highest environmental probabil-
ity for podoconiosis occurrence and is home to 81.7% 
of the 114.5 million people at risk of developing podo-
coniosis [12]. Geographical overlap between podo-
coniosis and lymphatic filariasis has also been highly 
predicted among East African countries [12]. People 
living with podoconiosis experience reduced quality 
of life as a result of restricted community participa-
tion, reduced productivity, discrimination, marginaliza-
tion, low marriage prospects, psycho-social problems 
(depression, stress, and anxiety) and chronic poverty 
[13–15].

With early diagnosis and treatment, podoconiosis is 
reversible [6]; however, misperceptions regarding etiol-
ogy and prevention exist and contribute to late or incor-
rect diagnoses and poor patient outcomes [16–18]. In 
Ethiopia, less than one-third of healthcare professionals 
reported adequate knowledge and skills to successfully 
treat podoconiosis patients [19]. Health care workers in 
Rwanda also exhibited low awareness of key diagnostic 
criteria and at-risk groups for podoconiosis [20]. Other 
studies in Ethiopia revealed that patients often discon-
tinued treatment due to lack of adequate information on 
effectiveness or fear of being stigmatized by health work-
ers [19, 21, 22]. An evaluation of podoconiosis education 
in medical schools found that only 27 out of 63 (42.9%) 
of medical programs in endemic East African countries 
included podoconiosis content in their curricula [23].

Nurses play a major role in early detection, patient edu-
cation, and disease management of NTDs [24, 25]. The 
dearth of physicians in many African countries has led 
to task shifting, with nurses taking greater responsibility 
for disease diagnosis and management, especially in rural 
and remote areas [26–28]. Therefore, it is critical that 
nurses possess correct information and skills to rectify 
patient and community misconceptions and give advice 
on appropriate prevention and management measures 
[1, 29, 30]. At present, it is unclear whether nursing cur-
ricula at East African post-secondary institutions provide 
adequate training on podoconiosis detection and man-
agement. The objectives of this study were to evaluate the 
quality and quantity of podoconiosis instruction, and to 
identify barriers to inclusion of podoconiosis content in 
nursing curricula in Kenya, Rwanda, and Uganda.

Methods
Study design
A cross-sectional, quantitative assessment of post-sec-
ondary nursing institutions was conducted between July 
and September 2020. The study was conducted across 
three East African countries in which podoconiosis is 
endemic—Kenya, Rwanda, and Uganda.

Through a rigorous online search strategy, we identified 
86 accredited nursing certificate programs, 151 accred-
ited nursing diploma programs and 57 accredited nurs-
ing degree programs across the three countries (Fig.  1). 
We examined country-level higher education docu-
ments, resources from international institutions, such as 
WHO and non-governmental higher education websites. 
We engaged nursing faculty to verify the list of eligible 
schools and ensure government accreditation.

Data collection tool
Survey questions were initially developed by this team 
to assess podoconiosis instruction at African medical 
schools and were modified for nursing schools [23]. The 
survey tool was developed in English, pre-tested on 14 
nursing tutors and lecturers in East Africa, and adapted 
as necessary. It was primarily comprised of multiple-
choice questions but included several open-ended ques-
tions. Once ready, it was uploaded to an online collection 
platform (QualtricsXM) and made available in English. 
Completion of the survey took respondents 15–20 min.

Contact information for respondents was acquired 
by online searches of university websites, professional 
listings, LinkedIn and Research Gate; a thorough Pub-
Med review of literature published by nursing schools 
to obtain author email addresses; exhaustive network-
ing through the research team’s personal and profes-
sional academic and non-governmental organization 
contacts, and referrals by other respondents. Ultimately, 
we obtained contact information for 85 accredited 
nursing certificate programs, 148 accredited nursing 
diploma programs and 56 accredited nursing degree pro-
grams, and invited individuals from these programs to 
participate.

Study population
Target respondents were principals/deans/department 
heads or other persons identified by the principal as 
knowledgeable about the institution’s nursing curricu-
lum. For institutions that operated under umbrella organ-
izations and using the same curricula, we approached a 
single curriculum expert from the administrative head-
quarters to provide representative information. The 
research team reached out to target participants through 
email, direct phone call, and/or messaging (if contact 
number was available). We supplemented the email 
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invitations with formal invitation letters which provided 
the target participant with an overview of the research 
including contact numbers for the principal researchers 
in case of any questions. Data was collected in-person 
through telephone/Skype interviews or online through 
QualtricsXM. One member of the research team moni-
tored the database for errors during the collection period.

Statistical analysis
Study measures focused on the quantity of podoconio-
sis content, perceptions regarding the quality of podo-
coniosis education, and barriers preventing sufficient 
podoconiosis education. Knowledge of curricula was self-
reported and perspectives were based on the respond-
ents’ own perceptions of the Likert scale. Two researchers 
(LW, KF) independently carried out descriptive statistical 
analysis on all quantitative variables using SPSS (IBM, 
V.23) and R+, and compared results to ensure rigor 
of findings. Frequencies were used to summarize cat-
egorical variables, while median and range were used to 
describe the continuous variables. Open-ended questions 
were analyzed following the simple Hotjar analysis steps, 
wherein respondents’ opinions and experiences with 
podoconiosis were categorized into themes by LW and 
JMS [32].

Results
Of the 228 faculty/staff invited to participate, 109 indi-
viduals gave information about 212 programs across 149 
nursing institutions (response rate: 73.4%) across three 
countries. Most participants responded online (83.5%) 
versus by telephone (16.5%). Response rates were varia-
ble, ranging from 22.7% in Kenya to 71.4% in Rwanda and 
96.6% in Uganda (Table 1). Reasons for non-participation 
included institutional protocols prohibiting participation, 
desire to be compensated, and lack of time.

Study participants were predominantly female (60.6%), 
aged 40–49 years (35.8%), had earned a master’s degree 
(52.3%), and were principals/deans (57.8%) at their insti-
tution (Table  2). Many had heard about podoconiosis 
before (52.3%), knew that podoconiosis was caused by 
contact with soil (68.6%), and some associated the dis-
ease with poverty (5.88%). Nearly one in five answered 
incorrectly that podoconiosis was caused by mosquitoes 
(17.6%).

Most respondents (95.5%) correctly identified farm-
ers as the highest risk group. Knowledge of shoe wearing 
(59.3%) and daily skin hygiene (55.6%) to prevent the dis-
ease were less well understood. Other preventative meas-
ures mentioned by respondents included maintaining a 
clean environment, health education, soil surveillance, 

Fig. 1  Geographic distribution and survey participation among accredited nursing institutions in Kenya, Rwanda, and Uganda (N = 149)
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reducing contact with red soil, and using floor cover-
ings. Incorrect prevention strategies included mosquito 
control, ingesting cetirizine tablets and avoiding water 
bodies. Of the 52.3% who had heard about podoconiosis, 
58.7% were not aware that it was endemic in their coun-
try. The average time required to earn nursing credentials 
varied by program and country (Table  3), ranging from 
1.5 years for an extension diploma in Uganda to 5 years 
for a degree in Kenya.

The annual number of nursing graduates ranged 
from 12 for nursing certificates in Uganda to 4500 for 
a nursing diploma in Kenya. More than three quarters 
(81.7%) of the nursing schools also offered programs in 
midwifery; some offered medicine and public health 
(15.6%). NTD-specific courses were offered in most of 
the programs (minimum—69.7%, maximum—79.8%), 
but provision of podoconiosis training was much lower 
(minimum—24.1%, maximum—55.6%). Overall, 48.6% 
of the nursing programs included in the study were rural; 
only 3.9% taught Community Health Workers (CHWs). 
Podoconiosis training varied considerably by program 
and by country (Table  4). In Kenya, NTD courses were 
largely integrated in curricula (> 90.0%), but podoconi-
osis-specific instruction was only common in certificate 
(88.9%) and diploma (87.2%) programs, occurring mostly 
during clinical rotations. The median time reported for 
preclinical podoconiosis instruction was 4  h; attend-
ance was mandatory. Most respondents reported that 
their students were likely to interact with podoconiosis 
patients during clinical training (ranging from 66.9% to 
100%). Approximately half (55.0%) of nursing programs 
were based in rural areas and 5.6% offered podoco-
niosis training to CHW’s. Rwanda did not offer nursing 

certificates. Two-thirds of degree and all diploma pro-
grams offered courses specific to NTDs; however, podo-
coniosis-specific training was more often reported in 
degree programs (66.6%). No specific amount of time was 
dedicated to teaching podoconiosis, but podoconiosis-
specific instruction was offered both during pre-clinical 
coursework and/or during clinical rotations; attendance 
was mandatory. All respondents reported that their stu-
dents were likely to interact with podoconiosis patients 
during their clinical attachments. All programs were 
rural and none offered podoconiosis training to CHWs. 
In Uganda, courses specific to NTDs were commonly 
offered for certificate (68.6%) and diploma (64.0%) pro-
grams, less in degree programs (20.8%). Podoconiosis 
training was reported in up to one-third of programs 
(certificate—15.7%, diploma—26.0%, degree—33.3%). Of 
the schools that offered podoconiosis-specific courses, 
instruction was often incorporated in pre-clinical and 
clinical training; and attendance for all classes was 
mandatory. Irrespective of program, most respond-
ents reported that students were likely to interact with 
podoconiosis patients during their clinical attachments. 
Overall, 45.3% of programs were rural; only 3.8% offered 
training to CHWs.

Across the three countries, participants between 
(36.4–51.1%) and (45.5–50.4%) felt that the quality and 
quantity, respectively, was very insufficient. Further-
more, (13.6–20.1%) and (9.1–20.9%) felt that the quality 
and quantity, respectively, was somewhat insufficient. 
Programs that offered podoconiosis training during 
pre-clinical training often integrated it in courses, such 
as tropical medicine (n = 11), community health (n = 8), 
microbiology (n = 7), epidemiology (n = 2), communi-
cable diseases (n = 2) and/or parasitology (n = 2). Those 
offering it during clinical training included it during 
medical surgical nursing (n = 4) and pathophysiology 
(n = 1) rotations. The most cited barriers to provid-
ing podoconiosis training across all programs in the 
three countries were: not being part of the government 
curriculum (53.3%), the disease being of low priority 
(38.3%), and low faculty knowledge (24.3%; Table 5).

Other barriers included lack of research on podoco-
niosis, rarity of patients and lack of resources (equip-
ment, time, and funding). Respondents mentioned 
that content delivered on various nursing programs 
was pre-determined in the approved government cur-
ricula. Government curricula related to NTDs focused 
on more common ailments, such as lymphatic filariasis, 
trypanosomiasis, and schistosomiasis.

“It’s not part of the nursing curriculum and stu-
dents do not waste time on matters that will not be 
examined” (ID_31).

Table 1  Accredited post-secondary programs in human nursing 
across Kenya, Rwanda and Uganda

Program # Accredited 
nursing programs

# Invited Participated
n (%)

Kenya

 Certificate 9 9 9 (100)

 Diploma 92 89 47 (52.8)

 Degree 32 32 12 (37.5)

Rwanda

 Certificate 0 0 0 (0)

 Diploma 3 3 2 (66.7)

 Degree 4 4 3 (75.0)

Uganda

 Certificate 77 76 70 (92.1)

 Diploma 56 56 50 (89.3)

 Degree 21 20 19 (95.0)

Total 294 289 212 (73.4)
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Table 2  Respondent demographics and podoconiosis knowledge (N = 109)

a Respondents who had never heard of podoconiosis were not asked remaining knowledge questions
b Respondents could choose more than one option
c Other responses included covering holes in the home, avoiding rivers/lakes, treating people who live near rivers/lakes, health education, checking the soil for 
irritants, and staying in a clean environment

Kenya (n = 20) Rwanda (n = 3) Uganda (n = 86) Total (N = 109)

Count (%)

Gender

 Female 11 (55.0) 0 (0) 55 (64.0) 66 (60.6)

 Male 9 (45.0) 3 (100) 31 (36.0) 43 (39.4)

Age (years)

 20–29 0 (0) 0 (0) 2 (2.33) 2 (1.83)

 30–39 8 (40.0) 1 (33.3) 16 (18.6) 25 (22.9)

 40–49 4 (20.0) 2 (66.7) 33 (38.4) 39 (35.8)

 50–59 4 (20.0) 0 (0) 20 (23.3) 24 (22.0)

 ≥ 60 3 (15.0) 0 (0) 15 (17.4) 18 (16.5)

 Prefer not to say 1 (5.0) 0 (0) 0 (0) 1 (0.92)

Highest qualification earned

 Advanced diploma 1 (5.0) 0 (0) 9 (10.5) 10 (9.2)

 Undergraduate degree 2 (10.0) 0 (0) 32 (37.2) 34 (31.2)

 Master’s degree 12 (60.0) 2 (66.7) 43 (50.0) 57 (52.3)

 PhD degree 5 (25.0) 1 (33.3) 2 (2.30) 8 (7.30)

Academic title

 Lecturer 3 (15.0) 0 (0) 6 (7.0) 9 (8.30)

 Professor 0 (0) 0 (0) 1 (1.16) 1 (0.90)

 Administrator 0 (0) 1 (33.3) 10 (11.6) 11 (10.1)

 Department Head 8 (40.0) 0 (0) 17 (8.10) 25 (22.9)

 Dean 9 (45.0) 2(66.7) 52(60.5) 63(57.8)

 Had ever heard of podoconiosisa 15 (75.0) 3 (100) 39 (45.3) 57 (52.3)

Aware that podoconiosis is endemic to their country

 Yes 2 (18.2) 1 (50.0) 16 (48.5) 19 (41.3)

 No 9 (82.8) 1 (50.0) 17 (51.5) 27 (58.7)

 Missing 4 1 6 11

Podoconiosis etiology

 Soil 10 (71.4) 2 (66.6) 23 (67.6) 35 (68.6)

 Poverty 0 (0) 0 (0) 3 (8.82) 3 (5.88)

 Hereditary 0 (0) 1 (33.3) 0 (0) 1 (1.96)

 Mosquitoes 4 (28.6) 0 (0) 5 (14.7) 9 (17.6)

 Randomly occurring 0 (0) 0 (0) 2 (5.88) 2 (3.92)

 Direct contact 0 (0) 0 (0) 1 (2.94) 1 (1.96)

Population at high risk of developing podoconiosis

 Farmers 10 (100) 3 (100) 29 (93.5) 42 (95.5)

 Children 0 (0) 0 (0) 2 (6.45) 2 (4.55)

 Truck drivers 0(0) 0 (0) 0 (0) 0 (0)

 Other 0 (0) 0 (0) 0 (0) 0 (0)

Effective preventive measuresb

 Wearing shoes 9 (64.3) 3 (100) 20 (54.1) 32 (59.3)

 Washing daily 9 (64.3) 2 (66.7) 19 (51.4) 30 (55.6)

 Healthy diet 2 (14.3) 0 0 2 (3.70)

 Mosquito control 4 (2.86) 0 3 (8.12) 7 (13.0)

 Otherc 0 0 10 (27.0) 10 (18.5)
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“Neglected diseases are all neglected while teach-
ing. We tend to stick to common diseases specified 
in the curriculum. Since the curriculum is designed 
by the government any lecturer with the knowledge 
may bring it to learners as merely a nice to know” 
(ID_25).

Among the few schools that addressed podoconiosis, 
respondents mentioned that their teaching was not well 
grounded in context. Some respondents expressed dif-
ficulties in teaching a topic that they themselves were 
not taught. Moreover, absence of adequate research on 
podoconiosis, coupled with overwhelming workload, 
further complicated any effort to introduce podoconiosis 
content.

“It’s sometimes hard to teach as myself I have never 
seen one. You cannot teach with mere imaginations, 
and you don’t have the confidence to talk about it.” 
(ID_60).

Overall, respondents who ranked the importance of 
podoconiosis training as low or moderate were almost 

even (29.6% v 28.7%). Common reasons given for low/
moderate priority were (1) podoconiosis was rare (2) 
disease is not fatal and (3) patients do not seek health-
care services. Respondents explained that podoconio-
sis patients rarely seek medical attention, and therefore, 
students are less likely to encounter them during clinical 
rotations Nonetheless, some still felt that it was very easy 
to integrate podoconiosis into the curriculum for tropical 
diseases which many nursing programs already offered as 
a course.

“The condition is not common and the few clients 
with the condition never seek medical care (ID_103).
“I would think it’s not common in our country and 
I believe the country has not taken keen interest in 
this condition.” (ID_46)

The remaining 41.7% of nursing faculty across all three 
countries felt that providing podoconiosis training for 
nurses was a high priority. Common reasons for this 
ranking included (1) the need for differential diagnosis 
between lymphatic filariasis and podoconiosis, (2) the 
importance of delivering equitable health care, (3) the 

Table 3  Program characteristics of government-accredited post-secondary institutions offering nursing programs in podoconiosis-
endemic countries in East Africa (N = 149)

n/a not applicable in Rwanda as it does not offer human nursing programs at certificate level
a Neglected Tropical Diseases
b Community Health Workers are individuals with no formal medical education who are elected to support basic health services in their communities

Kenya (n = 60) Rwanda (n = 3) Uganda (n = 86) Total (N = 149)
Count (%)

Program length in years, median (range)

 Certificate 2.5 (2.5–2.5) n/a 2.5 (2.5–2.5) 2.5 (2.5–2.5)

 Diploma 3.5 (3.0–3.5) 3 (3–3) 3 (2–3) 3.5(2–3.5)

 Degree 4 (4–5) 4 (4–4) 4 (2.5–5) 4 (2.5–5)

# graduates/year, median (range)

 Certificate 800 (800–800) n/a 85 (12–600) 87.5 (5–800)

 Diploma 50 (20–4500) 55 (50–60) 20 (5–175) 30 (5–4500)

 Degree 50 (25–150) 70 (70–70) 32.5 (10–200) 45 (10–200)

Includes courses specific to NTDsa, n (%)

 Certificate 9 (100) n/a 48 (68.6) 57 (72.2)

 Diploma 45 (95.7) 2 (100) 32 (64.0) 79 (79.8)

 Degree 11 (91.7) 2 (66.6) 10 (20.8) 23 (69.7)

Offers podoconiosis training, n (%)

 Certificate 8 (88.9) n/a 11 (15.7) 19 (24.1)

 Diploma 41 (87.2) 1 (50.0) 13 (26.0) 55 (55.6)

 Degree 2 (16.7) 2(66.7) 6 (33.3) 10 (30.3)

 Offers podoconiosis training to CHWsb, n (%) 1 (5.56) 0 (0) 3 (3.75) 4 (3.90)

Location

 Urban 8 (40.0) 0 (0) 47 (54.7) 55 (50.5)

 Rural 11 (55.0) 3 (100) 39 (45.3) 53 (48.6)

 I don’t know 1 (5.0) 0 (0) 0 (0) 1 (0.90)
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low cost of podoconiosis prevention relative to treat-
ment, (4) the need for nurses to work in rural commu-
nities, where the disease is more prevalent, and (5) the 
devastating consequence of podoconiosis at late stages.

“Podoconiosis is a rare condition but should be inte-
grated in nursing cadres that are likely to interact 
closely with communities, such as certificate nurses” 
(ID_88).

Rural populations, particularly farmers and those living 
in extreme poverty, were highlighted as most-at-risk for 
developing podoconiosis. Respondents also agreed with 
the benefit of having a comprehensive curriculum but 
noted that there are very educational activities that serve 
to increase podoconiosis specific knowledge and skills 
among nursing tutors.

“We have a challenge that we have limited CME’s 
[Continuous Medical Education] so there is a gap. 
Hospitals need to fill this gap” (ID_45).

Discussion
The latest WHO NTD Roadmap calls for a 75% reduction 
in disability adjusted life-years associated with NTDs, 
including podoconiosis, by 2030 [31]. This study of nurs-
ing curricula in Kenya, Rwanda, and Uganda, aligns 
with a previous evaluation of medical curricula across 
19 endemic countries, demonstrating widespread train-
ing gaps, with limited coverage for podoconiosis content 
across programs. It helps to explain the current chal-
lenges, including patient stigma and inappropriate treat-
ments, in managing podoconiosis patients in East Africa 

[6, 19, 20]. With many vulnerable communities still expe-
riencing shortages in human resources for health and 
unable to routinely diagnose and report podoconiosis [8], 
there is an urgent need to evaluate and improve resources 
available for training nurses and physicians working in 
endemic areas. Altogether, this study highlights the need 
for podoconiosis training materials that are freely availa-
ble, contextually appropriate, and accessible to both clini-
cal instructors and those already in practice.

We identified knowledge gaps in podoconiosis etiol-
ogy and prevention among nursing faculty, even though 
many respondents had heard of the disease and seen 
affected patients in clinics. This is likely because most 
respondents had not received formal training on podo-
coniosis when completing their own nursing education. 
Elsewhere, there is scarcity of reliable and comprehensive 
information on podoconiosis [9, 10], including research 
on interventions [33]. As a result, important informa-
tion on disease trends, risk factors, disease burden and 
patterns of care remains largely uncollated and poorly 
known. Our findings align with previous studies from 
Rwanda and Ethiopia demonstrating that health workers 
lacked the specific knowledge to effectively treat and care 
for podoconiosis patients [19–21, 34]. Similar misper-
ceptions on disease cause and management were docu-
mented among medical faculty in endemic Sub-Saharan 
countries [23]. Altogether, this highlights a shared need 
for podoconiosis education for nurses and physicians to 
accelerate early detection, reduce patient stigma, improve 
prevention, and optimize patient outcomes.

Nursing faculty felt that the quality and quantity of 
podoconiosis training across nursing programs was 

Table 5  Perceived barriers to inclusion of podoconiosis content in nursing curriculum and ranked importance of podoconiosis 
training (N = 108)

a Other responses included lack of adequate research on podoconiosis

Kenya (n = 19) Rwanda (n = 3) Uganda (n = 86) Total (N = 108)
Count (%)

Podoconiosis training barriers

 Lack time 3 (15.8) 0 (0) 8 (9.4) 11 (10.3)

 Insufficient equipment 1 (5.3) 0 (0) 3 (3.50) 4 (3.8)

 Lack funding 1 (5.3) 0 (0) 8 (9.40) 9 (8.4)

 Not in government curriculum 6 (31.6) 1 (33.3) 50 (58.8) 57 (53.3)

 Low faculty knowledge 3 (15.8) 0 (0) 23 (27.1) 26 (24.3)

 Low priority 10 (52.6) 2 (66.6) 29 (34.1) 41 (38.3)

 Othera 0 (0) 0 (0) 6 (7.1) 6 (5.6)

 None 2 (10.5) 0 (0) 0 (0) 2 (1.9)

Ranked importance of podoconiosis training

 High 4 (21.1) 2 (66.6) 39 (45.3) 45 (41.7)

 Moderate 10 (52.6) 1 (33.3) 20 (23.3) 31 (28.7)

 Low 5 (26.3) 0 (0) 27 (31.4) 32 (29.6)
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generally insufficient. This aligned with the medical 
school results, where most respondents felt that the qual-
ity (60.4%) and quantity (61.5%) of instruction was insuf-
ficient [23]. There is no substantive evidence to define 
how much podoconiosis content is sufficient in medical/
nursing education; however, class-based learning could 
be improved through integrated teaching approaches 
[31]. For instance, podoconiosis could be incorporated 
in courses such as parasitology, tropical medicine, and 
community health as well as in pre-existing NTD courses 
particularly topics on lymphoedema or skin-NTDs. On 
the other hand, clinical work-placements could be pri-
oritized over classroom study to enhance hands-on 
clinical skills [34, 35]. Hands-on programs could include 
supervised internships, practicums, and community 
outreaches. Clinical training improves understanding of 
processes and systems of healthcare delivery and shapes 
the correct attitudes among health professionals [36, 37]. 
Moreover, clinical experience was found to have a posi-
tive correlation with podoconiosis management and dis-
ability prevention [34]. The WHO also recommended 
inter-professional training as one way to build knowledge 
while gaining multi-disciplinary skills and maximizing 
resources [38]. Nurses could, therefore, be trained along-
side students from other backgrounds, such as veteri-
nary medicine, social sciences and environmental health 
for more comprehensive knowledge. This training could 
extend to community health aides, such as CHWs, com-
munity volunteers and community health educators who 
are already active and more likely to support the nurses’ 
work in the local community [25, 39–41].

Nurses are key in coordinating and delivering NTD 
care [24, 25], and they play a major role in directing 
health education, promotion, and disease control activi-
ties [25]. Even though podoconiosis is often not a prior-
ity for governments in endemic settings [2], 41.7% of the 
faculty in our study ranked the importance of podoconio-
sis training for nurses as high. As per [42], our respond-
ents suggested that nurses were more likely to work in 
rural areas than physicians and should be prioritized for 
podoconiosis training. Curriculum reforms to include 
rare illnesses have long been recommended in Africa 
[43]; however, several challenges undermine inclusion 
for podoconiosis. These obstacles include lack of time, 
limited training space, inadequate faculty capacity and 
government policy. Learning from Ethiopia, it is critical 
to generate evidence about the distribution, burden and 
relative simplicity of preventive interventions, to increase 
visibility and prioritization of podoconiosis among policy 
makers and ultimately for curriculum inclusion [33, 44, 
45]. Government support and commitment is essential 
to increase resources and infrastructure for podoconiosis 
education.

Despite the East African region being home to numer-
ous podoconiosis endemic countries, our study was 
limited to three, and excluded highly endemic coun-
tries, such as Ethiopia. Even with an acceptable overall 
response rate (73.4%), the country-level rate ranged from 
22.7 to 71.4%, due in part to school closures in response 
to the COVID-19 pandemic. These results should not 
be considered representative for the whole East African 
region. Second, our data relied on self-reported knowl-
edge about institutional curriculum. We minimized 
the likelihood of inaccurate responses by sharing study 
objectives during recruitment and allowing participants 
to refer to the official curricula documents of their insti-
tution. Finally, our study only assessed podoconiosis edu-
cation related to nursing students, but we acknowledge 
that there are healthcare cadres such as health officers 
and community health workers who play important roles 
in disease detection and health education. Despite these 
limitations, this study is the first to characterize podoco-
niosis education among nursing institutions in endemic 
East Africa.

Conclusions
Nurses play a key role in early detection, case manage-
ment, and community sensitization of podoconiosis. 
Addressing knowledge gaps among this cadre is an 
important step to achieving local, regional, and global 
goals for podoconiosis prevention and management. 
Developing and sharing regionally appropriate learning 
materials for healthcare professionals and health educa-
tors could substantially elevate the care received by vul-
nerable populations, especially in rural areas, and could 
contribute to burden reduction.

Abbreviations
NTDs: Neglected Tropical Diseases; WHO: World Health Organization; ADLA: 
Acute dermato-lymphangio-adenitis; CHWs: Community Health Workers.

Acknowledgements
We are grateful to all study participants for their cooperation during this study. 
We also extend our gratitude to Wycliffe Turyasingura and Hussein Kafeero 
who provided invaluable assistance in sharing contact information of poten-
tial respondents.

Authors’ contributions
LNW, KF, UB and JMS planned and designed the study. LNW, LM, KF, GC, UB 
and JMS mobilized and recruited the participants in the study. LNW, LM, KF, 
GC, UB and JMS implemented the study. LNW, KF and JMS analyzed and 
interpreted the data. LNW and JMS drafted the manuscript. LNW, KF, UB and 
JMS critically revised the manuscript for intellectual content. LNW and JMS are 
guarantors of the paper. All authors read and approved the final manuscript. 

Funding
None.

Availability of data and materials
The data sets used and/or analyzed during the current study are available 
from the corresponding author on reasonable request.



Page 10 of 11Wampande et al. Tropical Medicine and Health           (2022) 50:14 

Declarations

Ethics approval and consent to participate
This study was approved by the Internal Review Board (IRB) at the University 
of Global Health Equity. All participants provided written consent prior to 
participation. Our study did not include any vulnerable populations. For the 
safety of study participants and their work relationships, we did not collect 
any personal information or share the collected information outside the study 
team. All the data collected was kept confidential.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest.

Author details
1 Center for One Health, University of Global Health Equity, Butaro, Rwanda. 
2 Department of Global Health and Infectious Disease, Cummings School 
of Veterinary Medicine, North Grafton, USA. 

Received: 24 September 2021   Accepted: 27 January 2022

References
	1.	 World Health Organization. Integrating neglected tropical diseases into 

global health and development: fourth WHO report on neglected tropi-
cal diseases. Bull World Health Organ. 2017. Accessed 19 April 2021.

	2.	 Chandler DJ, Grijsen ML, Fuller LC. With bare feet in the soil: podo-
coniosis, a neglected cause of tropical lymphoedema. Dermatology. 
2021;237:236–47.

	3.	 Davey G, Tekola F, Newport MJ. Podoconiosis: non-infectious geochemi-
cal elephantiasis. Trans R Soc Trop Med Hyg. 2007;101:1175–80.

	4.	 Adly M, Mponponsuo K, Somayaji R. Podoconiosis: an important but 
forgotten cause of non-filarial lymphoedema. WCET J. 2019;39:10.

	5.	 Tekola-Ayele F, Yeshanehe WE. Podoconiosis: tropical lymphedema of the 
lower legs. Dermatology and Allergology-Principles and Practice. 1st ed. 
Hong Kong: iConcept Press Ltd 14. 2014.

	6.	 Davey G, Burridge E. Community-based control of a neglected tropical 
disease: the mossy foot treatment and prevention association. PLoS Negl 
Trop Dis. 2009;3(5):e424.

	7.	 Sikorski C, Ashine M, Zeleke Z, Davey G. Effectiveness of a simple lym-
phoedema treatment regimen in podoconiosis management in southern 
Ethiopia: one year follow-up. PLoS Negl Trop Dis. 2010;4(11):e902.

	8.	 Deribe K, Cano J, Trueba ML, Newport MJ, Davey G. Global epide-
miology of podoconiosis: a systematic review. PLoS Negl Trop Dis. 
2018;12(3):e0006324.

	9.	 Deribe K, Cano J, Newport MJ, Pullan RL, Noor AM, Enquselassie F. The 
global atlas of podoconiosis. Lancet Glob Health. 2017;5(5):477–9.

	10.	 Deribe K, Mbituyumuremyi A, Cano J, Bosco MJ, Giorgi E, Ruberanziza E, 
Bayisenge U, Leonard U, Bikorimana JP, Rucogoza A, Turate I. Geographi-
cal distribution and prevalence of podoconiosis in Rwanda: a cross-
sectional country-wide survey. Lancet Glob Health. 2019;7(5):671–80.

	11.	 Sultani HM, Okoyo C, Kanyi HM, Njenga SM, Omondi WP, Ayagah I, Buliva 
M, Ngere I, Gachohi J, Muli J, Newport MJ, Deribe K. Mapping of podoco-
niosis cases and risk factors in kenya: a nationwide cross-sectional study. 
Am J Trop Med Hyg. 2021;105:1420–8.

	12.	 Deribe K, Simpson H, Pullan RL, Bosco MJ, Wanji S, Weaver ND, Murray 
CJ, Newport MJ, Hay SI, Davey G, Cano J. Predicting the environmental 
suitability and population at risk of podoconiosis in Africa. PLoS Negl Trop 
Dis. 2020;14(8):e0008616.

	13.	 Deribe K, Negussu N, Newport MJ, Davey G, Turner HC. The health and 
economic burden of podoconiosis in Ethiopia. Trans R Soc Trop Med Hyg. 
2020;114(4):284–92.

	14.	 Mousley E, Deribe K, Tamiru A, Davey G. The impact of podoconiosis 
on quality of life in Northern Ethiopia. Health Qual Life Outcomes. 
2013;11(1):1–11.

	15.	 Semrau M, Davey G, Beng AA, Ndongmo WP, Njouendou AJ, Wanji S, 
Deribe K. Depressive symptoms amongst people with podoconiosis and 
lower limb lymphoedema of other cause in Cameroon: a cross-sectional 
study. Trop Med Infect Dis. 2019;4(3):102.

	16.	 Ayode D, Tora A, Farrell D, Tadele G, Davey G, McBride CM. Dual per-
spectives on stigma: reports of experienced and enacted stigma by 
those affected and unaffected by podoconiosis. J Public Health Res. 
2016;5(2):689.

	17.	 Molla YB, Tomczyk S, Amberbir T, Tamiru A, Davey G. Patients’ perceptions 
of podoconiosis causes, prevention and consequences in East and West 
Gojam, Northern Ethiopia. BMC Public Health. 2012;12(1):1–7.

	18.	 Yakob B, Deribe K, Davey G. High levels of misconceptions and stigma 
in a community highly endemic for podoconiosis in southern Ethiopia. 
Trans R Soc Trop Med Hyg. 2008;102(5):439–44.

	19.	 Yakob B, Deribe K, Davey G. Health professionals’ attitudes and miscon-
ceptions regarding podoconiosis: potential impact on integration of care 
in southern Ethiopia. Trans R Soc Trop Med Hyg. 2010;104(1):42–7.

	20.	 Bayisenge U, Schurer J, Wong R, Amuguni H, Davey G. Podoconiosis in 
Rwanda: Knowledge, attitudes and practices among health professionals 
and environmental officers. PLoS Negl Trop Dis. 2020;14(10):e0008740.

	21.	 Tomczyk S, Tamiru A, Davey G. Addressing the neglected tropical disease 
podoconiosis in Northern Ethiopia: lessons learned from a new commu-
nity podoconiosis program. PLoS Negl Trop Dis. 2012;6(3):e1560.

	22.	 Tora A, Davey G, Tadele G. Factors related to discontinued clinic attend-
ance by patients with podoconiosis in southern Ethiopia: a qualitative 
study. BMC Public Health. 2012;12(1):1–7.

	23.	 Fowler K, Wampande LN, Gebreselassie A, Bayisenge U, Uwase C, de 
Oliveira A, Schurer JM. ‘Far from the views of decision-makers’: podoco-
niosis instruction at medical schools across endemic countries in Africa. 
Trans R Soc Trop Med Hyg. 2020;114(12):899–907.

	24.	 Blood-Siegfried J, Zeantoe GC, Evans LJ, Bondo J, Forstner JR, Wood K. 
The impact of nurses on neglected tropical disease management. Public 
Health Nurs. 2015;32(6):680–701.

	25.	 Corley AG, Thornton CP, Glass NE. The role of nurses and community 
health workers in confronting neglected tropical diseases in sub-Saharan 
Africa: a systematic review. PLoS Negl Trop Dis. 2016;10(9):e0004914.

	26.	 Anyangwe SC, Mtonga C. Inequities in the global health workforce: the 
greatest impediment to health in sub-Saharan Africa. Int J Environ Res 
Public Health. 2007;4(2):93–100.

	27.	 Laurant M, van der Biezen M, Wijers N, Watananirun K, Kontopantelis E, 
van Vught AJ. Nurses as substitutes for doctors in primary care. Cochrane 
Database Syst Rev. 2018. https://​doi.​org/​10.​1002/​14651​858.​CD001​271.​
pub3.

	28.	 Zakumumpa H. Reimagining the role of the nursing workforce in 
Uganda after more than a decade of ART scale-up. Hum Resour Health. 
2020;18:1–9.

	29.	 Pakenham-Walsh N, Bukachi F. Information needs of health care workers 
in developing countries: a literature review with a focus on Africa. Hum 
Resour Health. 2009;7(1):1–3.

	30.	 Talwar KK, Grover A, Thakur JS. Role of medical education in preventing 
and control of non-communicable diseases in India. Indian J Commun 
Med. 2011;36(Suppl 1):63–6.

	31.	 World Health Organization. Ending the neglect to attain the Sustain-
able Development Goals: a road map for neglected tropical diseases 
2021–2030. https://​www.​who.​int/​negle​cted_​disea​ses/​Revis​ed-​Draft-​
NTD-​Roadm​ap-​23Apr​2020.​pdf?​ua=1. Accessed 3 March 2021.

	32.	 Grenier L. How to analyze open-ended questions in 5 steps. https://​www.​
hotjar.​com/​blog/​analy​ze-​open-​ended-​quest​ions. Accessed 17 May 2021.

	33.	 Deribe K, Tomczyk S, Tekola-Ayele F. Ten years of podoconiosis research in 
Ethiopia. PLoS Negl Trop Dis. 2013;7(10):e2301.

	34.	 Churko C, Asfaw MA, Tunje A, Girma E, Zerdo Z. Knowledge, attitude, 
practice and associated factors of health professionals towards podoco-
niosis in Gamo zone, Ethiopia, 2019. J Foot Ankle Res. 2021;14(1):1–10.

	35.	 Körükcü Ö, Kukulu K. Innovation in nursing education. Proc Soc Behav Sci. 
2010;9:369–72.

	36.	 Henderson A, Cooke M, Creedy DK, Walker R. Nursing students’ percep-
tions of learning in practice environments: a review. Nurse Educ Today. 
2012;32(3):299–302.

	37.	 Flott EA, Linden L. The clinical learning environment in nursing education: 
a concept analysis. J Adv Nurs. 2016;72(3):501–13.

https://doi.org/10.1002/14651858.CD001271.pub3
https://doi.org/10.1002/14651858.CD001271.pub3
https://www.who.int/neglected_diseases/Revised-Draft-NTD-Roadmap-23Apr2020.pdf?ua=1
https://www.who.int/neglected_diseases/Revised-Draft-NTD-Roadmap-23Apr2020.pdf?ua=1
https://www.hotjar.com/blog/analyze-open-ended-questions
https://www.hotjar.com/blog/analyze-open-ended-questions


Page 11 of 11Wampande et al. Tropical Medicine and Health           (2022) 50:14 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	38.	 World Health Organization. World Health Organization Study Group on 
Inter-professional Education and Collaborative Practice. 2007. Accessed 
15 April 2021.

	39.	 Amazigo UV, Leak SG, Zoure HG, Okoronkwo C, Diop Ly M, Isiyaku S, 
Crump A, Okeibunor JC, Boatin B. Community-directed distributors—The 
“foot soldiers” in the fight to control and eliminate neglected tropical 
diseases. PLoS Negl Trop Dis. 2021;15(3):e0009088.

	40.	 Lehmann U, Sanders D. Community health workers: what do we know 
about them. The state of the evidence on programmes, activities, costs 
and impact on health outcomes of using community health workers. 
Geneva: Bull World Health Organ; 2007. p. 1–42.

	41.	 Tora A, Mengiste A, Davey G, Semrau M. Community involvement in the 
care of persons affected by podoconiosis—a lesson for other skin NTDs. 
Trop Med Infect Dis. 2018;3(3):87.

	42.	 Strasser R. Rural health around the world: challenges and solutions. Fam 
Pract. 2003;20(4):457–63.

	43.	 Bvumbwe T, Mtshali N. Nursing education challenges and solutions in 
Sub Saharan Africa: an integrative review. BMC Nurs. 2018;17(1):1–11.

	44.	 Deribe K, Kebede B, Mengistu B, Negussie H, Sileshi M, Tamiru M, Tomczyk 
S, Tekola-Ayele F, Davey G, Fentaye A. Podoconiosis in Ethiopia: from 
neglect to priority public health problem. Ethiop Med J. 2017;55(Suppl 
1):65.

	45.	 Deribe K, Mackenzie CD, Newport MJ, Argaw D, Molyneux DH, Davey G. 
Podoconiosis: key priorities for research and implementation. Trans R Soc 
Trop Med Hyg. 2020;114:889–95.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Podoconiosis instruction at nursing schools in Kenya, Rwanda, and Uganda
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Data collection tool
	Study population
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


