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ABSTRACT
A shortage of pediatric oncologists limits teaching and supervision of registrars/residents andmedical officers working in pediatric
oncology units. Our aim was to develop and pilot a blended, introductory course in pediatric oncology in Zimbabwe and Zambia
comprising self-paced online modules and case-based discussions. The self-paced course was subsequently adopted in South
Africa. FromMay 2021 until August 2024, 25 learners completed the pre-test, and eight completed the post-test, with higher average
post-test scores (p= 0.0253). Learners found the content relevant, with knowledge gain noted by local pediatric oncologists. Future
courses will include strategies to reduce learner attrition.

1 Introduction

The burden of childhood cancer is high in sub-Saharan Africa
[1–3], where nearly 42% of the population is younger than
14 years [4]. A key challenge in pediatric oncology care is the
shortage of pediatric oncologists [5–8]. Burdened by high clinical
and administrative demands, pediatric oncologists cannot invest
adequate time in teaching and supervising trainees, reducing the

quality of training and the competencies of trainees in caring for
childrenwith cancer. Knowing key concepts in pediatric oncology
is essential for timely diagnosis and management of disease- and
treatment-related complications. In search of innovative solu-
tions to improve learners’ education while providing resources
to local oncologists, we envisioned a tiered, blended curriculum
in pediatric oncology. Here, we present the development and
dissemination of a blended introductory course in the care of
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FIGURE 1 Schema of the process of course creation and delivery.

childrenwith cancer, with the objective of assessing the feasibility
of this approach for course implementation.

2 Methods

2.1 Study Setting

This study was a collaboration among St. Jude Children’s
Research Hospital (St. Jude), McMaster University, and the
pediatric oncology teams at Parirenyatwa Hospital in Harare
(Zimbabwe) and Cancer Diseases Hospital in Lusaka (Zambia).
The course was piloted at the hospitals in Zimbabwe and Zambia.
These are the only hospitals providing pediatric cancer care
in their countries, with each institution seeing 180–200 new
diagnoses annually. Each institution had one pediatric oncologist,
with clinical care being supported by registrars/residents and
medical officers. Subsequently, based on the interest of the local
pediatric oncology leadership, the course was adopted at Chris
Hani Baragwanath Academic Hospital in Johannesburg, South
Africa, a larger center with five pediatric oncologists seeing
150–170 new diagnoses annually.

Of note, the terms residents and registrars (often used inter-
changeably) refer to physicians in various levels of training in
pediatrics, whereas medical officers are general physicians who
have completed medical training but are not in specialty training.

2.2 Course Design

Following a systematic approach to curriculum development [9],
a needs assessment was conducted via discussions with local
pediatric oncologists. A working group was created comprising
pediatric oncology faculty from Zimbabwe and Zambia, and
pediatric oncology faculty from St. Jude andMcMaster University
who additionally had a background in the implementation of
educational initiatives. Three levels of learners were identified
for a tiered curriculum (Figure 1). The Level 1 course was
designed as a blended format [10, 11], with asynchronous, self-

paced online modules and facilitated case-based discussions. The
online modules were created on Cure4Kids, an online learning
platform [12] (Figure S1), and consisted of recorded presenta-
tions (30 minutes each), quizzes, and a course evaluation form.
The presentations were provided by faculty from St. Jude and
McMaster University who were approached for their expertise
in their respective content. Facilitator guides were developed by
the working group for the case-based discussions. A course guide
was provided with a teaching schedule based on the intended
sequence of completion of the modules over 6–12 weeks, aligning
with the duration of most learners’ rotations. The learners could
access the online course on their own time (self-paced). The lead
collaborating pediatric oncologist at each center could monitor
learners’ progress in the course. While the live sessions were
designed to be delivered by local faculty, they were facilitated
by collaborating international faculty during the pilot phase for
Zimbabwe and Zambia due to time constraints for local pediatric
oncologists. Feedback and suggestions about the course were
obtained from course facilitators and local pediatric oncologists.
The study was granted a waiver of consent for educational
research by the Institutional Review Board at St. Jude.

2.3 Statistical Analysis

Descriptive statistics were used to analyze quantitative data, and
t-tests were performed to compare the pre- and post-test scores.
The level of significance was defined as p < 0.05. Data were
analyzed by using GraphPad Prism version 10.4.1. Representative
comments on the course from learners, course facilitators, and
local pediatric oncologists are included in the results.

3 Results

The course comprised six modules with 12 presentations on
high-yield content for Level 1 learners: introduction to pediatric
oncology, introduction to the management of cancer in chil-
dren, oncologic emergencies, fluid resuscitation and nutrition,
blood product transfusions, and other supportive care (i.e., pain
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FIGURE 2 Violin plots showing the distribution of the course participants’ pre- and post-test scores. Plot A—Unpaired t-test of all pre-test (n =
25) and post-test (n = 8) scores; p = 0.0004. Plot B—Paired t-test of those participants who completed both the pre-test and post-test (n = 8); p = 0.0253.

management, chemotherapy-induced nausea/vomiting, infec-
tion prophylaxis) (Table S1).

3.1 Course Delivery

The blended format was piloted in Zimbabwe and Zambia inMay
2021 for two consecutive groups, eachwith seven to eight learners
(the number of rotating trainees andmedical officers at each site).
None of the learners completed the self-pacedmodules; therefore,
to ensure content delivery during their clinical rotations, the
Cure4Kids presentationswere delivered live over 6weeks for each
group. Although all learners attended the live sessions in the first
group, only one to three attended in the second group, leading
to discontinuation of the live sessions. The course remained
available as a self-paced online resource and started being used
in South Africa in April 2023.

Between May 2021 and August 2024, a total of 25 learners took
the pre-test (South Africa: n = 12; Zambia: n = 12; Zimbabwe: n =
1), with an overall mean pre-test score of 73% (standard deviation
[SD]: 8.6%). Eight learners took the post-test (South Africa: n = 6;
Zambia:n= 2), with amean score of 86% (SD: 6.7%) (p= 0.0253 for
participants with both pre- and post-test completion) (Figure 2).
Separating by sites, the mean pre-test score for participants from
South Africa (n = 12) was 77.8% (SD: 7.7%), and the mean post-
test score (n= 6) was 88.3% (SD: 6.2%) (p= 0.0071 for participants
with both pre- and post-test completion). Only one participant
from Zimbabwe took the pre-test, and none completed the course
and took the post-test. For participants from Zambia (n = 12), the
mean pre-test score was 69.4% (SD: 8.01%), and themean post-test
score (n = 2) was 79% (SD not calculable as both participants had
the same post-test score of 79%).

3.2 Course Feedback

Learners who completed the online course (n = 8) found the
course helpful and said they would recommend it to other learn-

ers. Suggestions for improvement included expanding content to
include modules on specific cancers and enabling offline accessi-
bility to the course material (Table S2). Local pediatric oncology
team leaders found the content to be a useful introduction to pedi-
atric oncology, particularly when completed early in the rotation,
and saw observable improvements in the clinical work of atten-
dees, such as the enhancedmanagement of tumor lysis syndrome.
Among challenges, increased workload and limited numbers
of learners—particularly during the coronavirus disease 2019
(COVID-19) pandemic when junior doctors were additionally
deployed to other hospital areas—were cited as reasons for high
learner attrition. The inability to engage more faculty and uni-
versity/institutional leadership was reported as impeding local
ownership of monitoring and delivery of the course (Table S3).

4 Discussion

This pilot study achieved its goal of developing and dissem-
inating an introductory course in pediatric oncology to reg-
istrars/residents and medical officers in Zimbabwe, Zambia,
and South Africa. The course was well-received and led to a
statistically significant increase in post-test scores for the self-
paced content, indicating short-term knowledge gain. However, a
high attrition of learners was seen for both the live and self-paced
components.

Implementing training initiatives in busy clinical environments
involves inherent challenges that are further aggravated by
workforce shortages and infrastructure restraints [13–15]. Online
content can be overwhelming to navigate, and it can be hard
to know which free resources are trusted and up-to-date [16,
17]. A self-paced curriculum on a web-based platform can facil-
itate exposure to the necessary concepts when learners need
this knowledge the most. However, local context may play a
significant role in its uptake.

Our small sample size limits the interpretation of the significance
and the generalizability of our results, although they may be
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relevant for similar clinical learning environments. Our self-
paced modules were completed by only 32% of participants,
most from South Africa, where learners were quizzed on clinical
rounds as an accountability measure of course completion. The
attendance at the live, virtual sessions was also poor after the
first group, which led to their early discontinuation. While
the live sessions were led by international faculty, the time of
the sessions was chosen based on the availability of learners;
therefore, facilitating faculty being in different time zones was
not a limiting factor for learners’ participation, although it made
the attritionmore discouraging for faculty, especially as theywere
volunteering their time, often outside of regular work hours.
Course length and internet access were not reported as barriers
to participation in the self-paced and live components. The target
audience of learners was not included in the needs assessment;
doing so may have helped with the design of the course and
better learner buy-in prior to course delivery. It is possible that the
lack of disease-specific modules lowered general interest in the
course for some learners, as indicated by their feedback on adding
content to the course. Competing clinical responsibilities—
particularly during the COVID-19 pandemic—were reported to
affect learners’ participation; however, inadequate expectation-
setting for learnersmayhave also contributed to thehigh attrition,
as the course was not required as part of learners’ rotations.
Lack of local infrastructure, especially in Zimbabwe and Zambia,
hindered ownership ofmonitoring the course, a strategy thatmay
have improved uptake, suggesting that new strategies to engage
institutional leadership and better integration into existing cur-
ricula are required. International collaborators can additionally
support teams in advocacy efforts at national levels to prioritize
resource allocation for workforce training [18–21].

In conclusion, our introductory course in pediatric oncology was
relevant for the target audience; however, a high learner attri-
tion was seen. Rigorous implementation methodology, including
engaging the target audience and local institutional leadership to
facilitate local ownership of course delivery, will be employed to
mitigate learner attrition and ensure sustainability and scalability
of future courses. Impactmeasurement [22]was beyond the scope
of this pilot and will be assessed and reported for subsequent
phases of implementation. Expansion of content to include
tumor-specific modules is also planned for the next version of
the course. Follow-up studies will be essential for a more robust
measurement of the impact and success of these courses.

Acknowledgments

We thank the following presenters from St. Jude Children’s ResearchHos-
pital in Memphis, TN, USA for providing lectures for the online course:
Sheena Mukkada, MD (febrile neutropenia); Asya Agulnik, MD (sepsis);
MichaelMcNeil, MD (painmanagement); Jennifer Pauley, PharmD (anti-
emetics); and Shane Cross, PharmD (infectious prophylaxis). We thank
Cherise Guess, PhD, ELS, for scientific editing of this manuscript.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.

References

1. Z. J. Ward, J. M. Yeh, N. Bhakta, A. L. Frazier, and R. Atun, “Estimating
the Total Incidence of Global Childhood Cancer: A Simulation-Based
Analysis,” Lancet Oncology 20, no. 4 (2019): 483–493, https://doi.org/10.
1016/S1470-2045(18)30909-4.

2. C. Rodriguez-Galindo, P. Friedrich, and P. Alcasabas, “Toward the Cure
of all Children With Cancer Through Collaborative Efforts: Pediatric
Oncology as a Global Challenge,” Journal of Clinical Oncology 33, no. 27
(2015): 3065–3073, https://doi.org/10.1200/JCO.2014.60.6376.

3. J. S. Slone, C. Chunda-Liyoka, M. Perez, et al., “Pediatric Malignancies,
TreatmentOutcomes andAbandonment of Pediatric Cancer Treatment in
Zambia,”PLOSOne 9, no. 2 (2014): e89102, https://doi.org/10.1371/journal.
pone.0089102.

4. United Nations Population Division, “World Population Prospects:
2022 Revision,” United Nations Population Division, 2022, https://data.
worldbank.org/indicator/SP.POP.0014.TO.ZS?locations=ZG.

5. The Lancet Child Adolescent Health, “Tackling Childhood Cancer in
Sub-SaharanAfrica,”Lancet Child&AdolescentHealth 6, no. 7 (2022): 445,
https://doi.org/10.1016/S2352-4642(22)00161-4.

6. W.Ngwa, B.W.Addai, I. Adewole, et al., “Cancer in sub-SaharanAfrica:
A Lancet Oncology Commission,” Lancet Oncology 23, no. 6 (2022): e251–
e312, https://doi.org/10.1016/S1470-2045(21)00720-8.

7. C. A. Haley, S. H. Vermund, P. Moyo, et al., “Impact of a Critical Health
Workforce Shortage on Child Health in Zimbabwe: A Country Case Study
on Progress in Child Survival, 2000–2013,”Health Policy and Planning 32,
no. 5 (2017): 613–624, https://doi.org/10.1093/heapol/czw162.

8. M. Walubita, B. Sikateyo, and J. M. Zulu, “Challenges for Health Care
Providers, Parents and Patients Who Face a Childhood Cancer Diagnosis
in Zambia,” BMCHealth Services Research 18, no. 1 (2018): 314, https://doi.
org/10.1186/s12913-018-3127-5.

9. P. A. Thomas, D. E. Kern, M. T. Hughes, and B. Y. Chen, Curriculum
Development for Medical Education: A Six-Step Approach (Johns Hopkins
University Press, 2016).

10. D. Tolks, C. Schafer, T. Raupach, et al., “An Introduction to the
Inverted/Flipped ClassroomModel in Education and Advanced Training
in Medicine and in the Healthcare Professions,” GMS Journal for Medical
Education 33, no. 3 (2016): Doc46, https://doi.org/10.3205/zma001045.

11. I. Hege, D. Tolks, M. Adler, and A. Hartl, “Blended Learning: Ten Tips
on How to Implement It into a Curriculum in Healthcare Education,”
GMS Journal for Medical Education 37, no. 5 (2020): Doc45, https://doi.
org/10.3205/zma001338.

12. D. C. Moreira, H. M. Jones, E. Schaeffer, et al., “Cure4Kids: Two
Decades of Knowledge Transfer,” Pediatric Blood & Cancer 69, no. 12
(2022): e30007, https://doi.org/10.1002/pbc.30007.

13. C. Cancedda, P. E. Farmer, V. Kerry, et al., “Maximizing the Impact of
Training Initiatives for Health Professionals in Low-Income Countries:
Frameworks, Challenges, and Best Practices,” PLOS Medicine 12, no. 6
(2015): e1001840, https://doi.org/10.1371/journal.pmed.1001840.

14. C.Kilty, A.Wiese, C. Bergin, et al., “ANational StakeholderConsensus
Study of Challenges and Priorities for Clinical Learning Environments in
PostgraduateMedical Education,”BMCMedical Education 17, no. 1 (2017):
226, https://doi.org/10.1186/s12909-017-1065-2.

15. J. Frenk, L. Chen, and Z. A. Bhutta, “Health Professionals for a New
Century: Transforming Education to Strengthen Health Systems in an
InterdependentWorld,”Lancet 376, no. 9756 (2010): 1923–1958, https://doi.
org/10.1016/S0140-6736(10)61854-5.

16. A. K. Rowe, S. Y. Rowe, D. H. Peters, K. A. Holloway, and D. Ross-
Degnan, “The Effectiveness of Training Strategies to Improve Healthcare
Provider Practices in Low-income and Middle-income Countries,” BMJ
Global Health 6, no. 1 (2021): e003229, https://doi.org/10.1136/bmjgh-
2020-003229.

4 of 5 Pediatric Blood & Cancer, 2025

 15455017, 2025, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pbc.32017 by U

niversity O
f W

itw
atersrand, W

iley O
nline L

ibrary on [30/10/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/S1470-2045(18)30909-4
https://doi.org/10.1200/JCO.2014.60.6376
https://doi.org/10.1371/journal.pone.0089102
https://data.worldbank.org/indicator/SP.POP.0014.TO.ZS?locations=ZG
https://doi.org/10.1016/S2352-4642(22)00161-4
https://doi.org/10.1016/S1470-2045(21)00720-8
https://doi.org/10.1093/heapol/czw162
https://doi.org/10.1186/s12913-018-3127-5
https://doi.org/10.3205/zma001045
https://doi.org/10.3205/zma001338
https://doi.org/10.1002/pbc.30007
https://doi.org/10.1371/journal.pmed.1001840
https://doi.org/10.1186/s12909-017-1065-2
https://doi.org/10.1016/S0140-6736(10)61854-5
https://doi.org/10.1136/bmjgh-2020-003229


17. A. Ilbawi and R. Casolino, “Training Cancer Workforce to be Fit-for-
purpose andPractice in 2024 andBeyond,”Cancer 129, no. 21 (2023): 3360–
3362, https://doi.org/10.1002/cncr.34998.

18. A. Pathak, F. Limbani, Y. A. Awuku, A. Booth, and E. Joekes,
“Physicians’ clinical Experience and Perspectives Following a Pilot,
Blended Learning, Point of Care Ultrasound Course in Ghana—AMixed
Methods Analysis,” BMCMedical Education 24, no. 1 (2024): 1415, https://
doi.org/10.1186/s12909-024-06250-z.

19. D. C. Moreira, A. Gajjar, Z. Patay, et al., “Creation of a Successful
Multidisciplinary Course in Pediatric Neuro-oncology with a System-
atic Approach to Curriculum Development,” Cancer 127, no. 7 (2021):
1126–1133, https://doi.org/10.1002/cncr.33350.

20. S. Karim, Z. Sunderji, M. Jalink, et al., “Oncology Training and
Education Initiatives in Low and Middle Income Countries: A Scoping
Review,” Ecancermedicalscience 15 (2021): 1296, https://doi.org/10.3332/
ecancer.2021.1296.

21. CureAll Framework: WHO Global Initiative for Childhood Can-
cer, Increasing Access, Advancing Quality, Saving Lives (World Health
Organization, 2021), https://creativecommons.org/licenses/by-nc-sa/3.0/
igo/.

22. D. L. Kirkpatrick, Evaluating Training Programs: The Four Levels
(Berrett-Koehler Publishers, 1994).

Supporting Information

Additional supporting information can be found online in the Supporting
Information section.
FigureS1: Course landingpage on the e-learningplatform, St. Jude
GlobalCure4Kids (Cure4Kids |Cure4Kids) (PediatricOncology
Classroom, Sub-SaharanAfrica–enrollment in the course is currently
upon request only).TableS1: Learning objectives for an introductory
course inpediatric oncology.TableS2: Course evaluation comments from
learners.TableS3: Local context and course feedback from local pediatric
oncology team leaders.
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