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Abstract

Background: Neonatal mortality remains a significant public health concern in Tanzania, with birth asphyxia being one of
the leading causes. The Helping Babies Breathe program aims to equip providers with essential neonatal resuscitation skills,
particularly in resource-limited settings.

Objective: To assess and document the effectiveness of a peer-led training program on knowledge and confidence in neo-
natal resuscitation.

Methods: Helping Babies Breathe-Kairuki University (HBB-KU) initiative; a student-led program including both theoretical
and practical components attended by future and current healthcare professionals (HCPs). Pre- and post-training knowl-
edge tests assessing knowledge and understanding, and self-evaluation tests reporting self-confidence were administered.
Results: Test results of participants from 2016 to 2023 were analyzed using the paired t-test. HBB-KU initiative successfully
trained 1389 trainees. A total of 1243 (93.11%) included medical, nursing, and other health-allied science students. Pre
(10.63 +£2.53) and post (14.71 +1.60) training knowledge test scores demonstrated statistically significant (P<.0l)
improvements. Confidence prior to training, 213 (15.97%) participants reported feeling “very confident”; however, follow-
ing training, an increase was noted, reaching 784 (58.72%) participants feeling “very confident,” demonstrating a difference
of 42.75%.

Conclusion: The results indicate HBB-KU peer-led training initiative is effective in mitigating knowledge gaps and devel-
oping confidence around neonatal resuscitation among participants. Given the resource-limited setting, this accomplishment
provides a context for a replicable model where students can teach and train peers, and practicing HCPs may be an efficient
method to expand neonatal care in similar circumstances, globally.
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Introduction contributed by birth asphyxia followed by sepsis, respiratory
distress, and complications of prematurity. The alarming
plateau of the NMR over the past decade compared to the
under-five mortality rate in Tanzania demands innovative
and targeted initiatives to counter mortality during this vul-
nerable neonatal period.”””

According to the United Nations International Children’s
Emergency Fund (UNICEF) Child Mortality Report in
2022, the first 28 days of life continue to be the most precar-
ious for a child’s survival. Approximately 2.3 million neo-
natal deaths occur during the first month of life annually,
with the largest regional contribution from Sub-Saharan
Africa (SSA)." The average global neonatal mortality rate
(NMR) is 18 deaths per 1000 live births. In the SSA region, 'Department of Pediatrics and Child Health, Hubert Kairuki Memorial
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Birth asphyxia remains one of the highest contributors to
global neonatal mortality and highlights the need to focus
foremost on preventing and treating this condition, which
is defined as the failure to initiate and sustain breathing at
birth."'° In 2010, the American Academy of Pediatrics
(AAP) created the “Helping Babies Breathe (HBB)” pro-
gram, a neonatal resuscitation training tailored to cater spe-
cifically meet the needs of resource-limited environments,
including Tanzania.'' The HBB program addresses the
urgent need to equip healthcare professionals (HCPs) with
skills to immediately respond to birth asphyxia.'*~'*

It has been identified that low-middle income countries
(LMICs) require urgent, affordable neonatal resuscitation
training to combat early neonatal mortality within seven
days post-delivery.” Clinical students at Kairuki University
(KU) frequently observed and occasionally participated in
neonatal resuscitation techniques under the direct supervi-
sion of licensed HCPs during their clinical rotations.
Numerous students reported insufficient knowledge and
practical skills for basic neonatal resuscitation protocols
post-delivery and in the neonatal intensive care units
(NICUs). Therefore, a need for more focused training meth-
ods on responding to emergent situations was identified with
the students at KU, eventually leading to the establishment of
the Helping Babies Breathe-Kairuki University (HBB-KU)
Alliance. Much of the previous work involving the imple-
mentation of the HBB program in Tanzania has focused on
training practicing HCPs. Considering the limitations of the
educator-to-student ratio, opting for a peer-to-peer led pro-
gram was feasible to conduct scalable, frequent training ses-
sions, and the opportunity to reinforce knowledge through
peer mentoring.

To our knowledge, no previous research demonstrates that
HBB skills can be effectively peer-taught at the university
level by students themselves, creating future cohorts of
HCPs effectively trained in neonatal resuscitation. This retro-
spective study aimed to determine the effectiveness of a
peer-led HBB training program in improving knowledge
and self-reported confidence in neonatal resuscitation among
medical and nursing students at KU, with sessions delivered
by senior clinical students trained as peer facilitators. The
study aims to further explore the potential of peer-led pro-
grams, particularly in aspects of neonatal care within
resource-limited settings such as Tanzania.

Methodology
Study Design

This study utilized a retrospective pre-post design to evaluate
the effectiveness of the HBB-KU training program from
November 2016 to November 2023. Data were collected pro-
spectively during each training session and compiled into a
database for retrospective analysis. The reporting of this study
conforms to the STROBE-Sim guideline for simulation-based
healthcare research'' (Supplemental Material 1).

HBB-KU Initiative

Established in 2016, the creation of the HBB-KU Alliance
was driven by the commitment of the HCPs students at

KU. A pivotal phase in this initiative was the training of
the first cohort of master trainers. Over the course of three
days, the first master trainer cohort participated in an exten-
sive training course, which placed equal emphasis on theor-
etical understanding and practical application of the HBB
program.

Master trainers were selected from among senior medical
and nursing students who had previously completed the HBB
training with distinction and demonstrated strong communi-
cation and leadership skills. They were supervised and men-
tored by faculty members from the Department of Pediatrics
and Child Health. In addition to their technical proficiency,
master trainers serve as mentors, guiding their peers through
simulation scenarios and role-playing exercises to strengthen
practical comprehension.

Master training classes were typically composed of 10 to
15 participants to allow sufficient instructor-to-trainee inter-
action. Sessions included both group discussions and
hands-on simulation, using hardcopy training materials
from the HBB Second Edition Training Guide. The full
course was delivered over two days, with ~6 to 8 h of
instruction and practice per day.

Their participation also includes logistical preparation,
where they actively participate in resource management
and ensure effective use of training materials and equipment.
The escalation of the training sessions within the HBB-KU
initiative was coordinated by the master trainers. The subse-
quent training of upcoming master trainers guaranteed the
sustainability of the initiative. Beyond the training room,
the master trainers closely worked with the Paediatric and
Child Health Department at KU, which generously supported
the HBB-KU initiative to its success.

Setting

KU is a healthcare university located in Dar-es-Salaam,
Tanzania, enrolling ~1500 students annually in an array of
programs, including postgraduate and undergraduate degrees
such as Doctor of Medicine, Bachelor of Science in Nursing,
and Bachelor of Social Work. Undergraduate medical stu-
dents across 5 years of training represent ~70% of the stu-
dent population, with an average of 120 medical graduates
annually.

Participants

Trainees included students and professionals in the health-
care sector. The students were enrolled in medical, nursing,
social work, and other health and allied science training pro-
grams at KU, Muhimbili University of Health and Allied
Sciences, and other regional medical schools. At KU, before
beginning the pediatric clinical rotations in year three for
nursing students and in year four for medical students,
each student is recommended to complete the HBB training.
Additionally, the trainings have extended the reach to collab-
orate with healthcare facilities, including Kairuki Hospital
and Shree Hindu Mandal Hospital, training the current
HCPs: doctors, nurses, midwives, and specialists, including
obstetrics and gynecologists, pediatricians, surgeons, and
anesthesiologists.
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Training and Data Collection

The HBB-KU initiative adopts the HBB Second Edition
Training Guide from AAP available on the official website
for free use.'? The same standardized training materials and
assessment tools were used for all student cadres, including
medical, nursing, and allied health students, to ensure uni-
formity and comparability across groups. It is a dual approach
to training that includes both theoretical and practical ele-
ments. Training modules include getting prepared for delivery,
essential equipment for assisting newborn breathing, routine
care, the essence of the “golden minute” following birth, ven-
tilation techniques, and monitoring. The theoretical element of
the training is designed to provide trainees with a thorough
knowledge of the physiology and the imperative need for neo-
natal resuscitation. The practical element of the training is a
comprehensive and thorough experience designed to convert
theoretical knowledge into practical abilities. It includes prac-
tical demonstrations, simulations, and role-playing exercises
of routine care, neonatal stimulation methods, suction techni-
ques, and the correct use of a bag and mask during resuscita-
tion. The focus of incorporating a practical element in the
training is to build skills and provide an opportunity for the
trainees to gain the confidence to react appropriately in high-
pressure situations.

Demographic data of the trainees were collected during
registration for the HBB training program. Preceding the for-
mal training, trainees complete a knowledge test to obtain a
baseline understanding of neonatal resuscitation concepts.
The knowledge test consists of 18 carefully constructed ques-
tions covering a wide range of topics included in the HBB
program curriculum and is timed with 30 s allotted for
each question. Following the training, the participants com-
plete the post-training knowledge survey. The same
18-item questionnaire was used for pre-intervention and
post-intervention and was sourced from the HBB Second
Edition knowledge check questionnaire released by the
Helping Babies Survive Program. Satisfactory results of
above 70% in the post-training knowledge survey certify
the trainee as HBB-trained. Students completed the pre-
and post-training surveys using a multiple-choice answer
sheet.

To obtain trainees’ self-perceived confidence in neonatal
resuscitation, self-evaluation forms were administered prior
to and post-completion of the HBB training program.
Questions included self-rate prompts in their confidence in
neonatal resuscitation pre- and post-intervention.

Sample Size

We used the Kish-Lisle formula below to calculate the min-
imum sample size needed for our study:

_22p(1—p)
n=————-,
22
N is the sample size; Z-value at 95% confidence interval; P,
as no similar study has been conducted, we make an assump-
tion proportion of 50%; and E is the margin of error at 5%.
- (1.96)%0.5(1 — 0.5)
N (0.05%)

Ten percent of the calculated value was added to account
for non-respondence or withdrawal from the study after
enrollment.

A minimum of 384 study respondents are required for the
study, including a 10% non-response, for a total of 422
respondents. The 50% probability of the HBB-KU training
respondents was selected as a conservative measure to
account for potential variability from participants. This like-
lihood takes into account a thorough representation of the tar-
get population.

Data Analysis

Data were managed through Microsoft Excel, and analysis
was performed using STATA software version 20. All data
collected were de-identified and given a serial number before
entry in Microsoft Excel, and later transferred to STATA for
analysis. Paired #-tests were conducted to compare pre- and
post-knowledge survey scores. Since both pre- and post-
training knowledge test scores were collected from the
same participants, a paired z-test was applied to compare
within-subject improvements. Group means reported in
Table 2 represent the average of individual paired scores.
A P-value of less than or equal to P <.01 was considered stat-
istically significant. Self-confidence shifts before and after
training were also analyzed, and additional chi-square tests
were performed to assess the statistical significance of cat-
egorical shifts.

Ethical Approval and Informed Consent

The HBB-KU Alliance is fundamentally an educational ini-
tiative spearheaded by the Department of Pediatrics and
Child Health at KU. Given the educational nature of the pro-
gram and its classification as a low-risk activity, formal eth-
ical approval was deemed not required. However, to uphold
ethical standards, verbal consent was obtained from all parti-
cipants, ensuring their informed cooperation in the evalu-
ation processes used for research purposes.

The confidentiality of the trainee’s test scores was ensured
using codes instead of the trainee’s names. All participants
received comprehensive details regarding the training ses-
sions’ objectives, methodology, and potential benefits of
the training sessions. Participants were assured that their par-
ticipation was voluntary and that they could withdraw from
the training at any time without any repercussions.

Results

The HBB-KU trained a total of 1389 participants from
November 2016 to November 2023, of which 1335
(96.11%) participants’ data were completed. The majority
of the participants were students, with 1243 (93.11%), which
included medical students, nursing students (bachelor’s
degree and diploma), and other health and allied science stu-
dents. The remaining 92 (6.89%) were HCPs, which
included medical doctors, registered nurses, midwives, and
specialists such as critical care nurses, pediatricians, obstetri-
cians, gynecologists, and surgeons.

As shown in Table 1, 964 participants (72.21%) reported
never having participated in a neonatal resuscitation prior to
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Table I. Characteristics of Study Participants.

Characteristics of Study Participants

Variables Characteristics N (%)
Sex Female 710 (53.18)
Male 625 (46.82)
Occupation Students 1243 (93.11)
HCP 92 (6.89)
Year of studying Year | 97 (7.27)
Year 2 160 (11.99)
Year 3 301 (22.55)
Year 4 685 (93.11)
Year 5 -
Attended previous HBB training Yes 399 (29.89)
program No 936 (70.11)
Participated in neonatal Yes 370 (27.72)
resuscitation without No 964 (72.21)
attending previous HBB
training program
Confidence in assisting neonatal Not confident 721 (54.00)
resuscitation before HBB Somewhat 401 (30.03)
training program confident
Very confident 213 (15.97)
Confidence in assisting neonatal Not confident 62 (4.64)
resuscitation after HBB Somewhat 489 (36.63)
training program confident
Very confident 784 (58.72)

Abbreviation: HBB, Helping Babies Breathe.

the HBB training without having previously completed an
HBB course. Similarly, 936 participants (70.11%) had not
previously attended any formal HBB training. Prior to
HBB training, a total of 721 (54.00%) of the study partici-
pants reported they had no confidence in their ability to per-
form neonatal resuscitation, while 213 (15.97%) were very
confident in their skills. A Chi-square test revealed a statistic-
ally significant shift in confidence levels pre- and post-
training (y>=890.36, df=2, P<.00001), confirming that
the HBB-KU program was associated with a substantial
increase in self-reported confidence in assisting neonatal
resuscitation (Figure 1 and Table 1).

Table 2 displays the results of paired t-tests comparing
pre- and post-training knowledge scores for each participant
subgroup. Although summarized as group means, the ana-
lysis was performed on individual-level paired data. These
results indicate all participants and the sub-groups within
the participants had statistically significant improvement (P
<.01) (Table 2).

Discussion

The HBB-KU alliance represents an important first step
initiated by future HCPs in tackling Tanzania’s pervasive
problem of high NM. The primary objective of this study
was to evaluate the impact of peer-led methodology on
improving and enhancing the neonatal resuscitation knowl-
edge and skills of medical and nursing students. The study
undoubtedly demonstrated the remarkable success of the
HBB-KU training of 1389 trainees in a span of 7 years
from 2016 to 2023.

Numerous studies have demonstrated the effectiveness of
HBB training implementation with significant improvements

in knowledge gaps and other tested skills.””*'> The HBB
program’s efficacy in filling the knowledge gap in neonatal
resuscitation is also evident in this study by the significant
increase in the post-training knowledge survey scores com-
pared to pre-training knowledge survey scores across differ-
ent participant subgroups (Table 2). Additionally, the study
participants reported a considerable increase in confidence
following the HBB training, which may translate to an
increased willingness to appropriately respond to newborn
emergencies in clinical settings.'®'” However, it is important
to acknowledge that self-reported confidence does not neces-
sarily reflect practical competence. The study did not include
an objective assessment of clinical skills, such as through an
Objective Structured Clinical Examination (OSCE) or evalu-
ation of bag-mask ventilation technique. These forms of
assessment could provide a more accurate and standardized
measure of neonatal resuscitation proficiency.

Despite this, previous studies in Tanzania and abroad
have revealed that there is a positive correlation between
the HBB training and a decrease in neonatal mortality rates
due to birth asphyxia.”*'>'® It was concluded that using
HBB training has significantly improved prompt start of
bag-valve-mask ventilation, particularly within the golden
minute.'® This further establishes the importance of conduct-
ing HBB training, particularly in LMICs where birth
asphyxia contributes a large percentage of early NM.
However, it cannot be ascertained that HBB training imple-
mentation improved management of asphyxiated newborns.
It is important to clarify that HBB is designed to prevent pro-
gression to severe asphyxia by enabling immediate interven-
tion in non-breathing infants. The training does not target the
comprehensive management of infants who experience pro-
longed hypoxia or secondary cardiorespiratory failure.

With respect to the HBB-KU initiative, integration of a
peer-led methodology has been shown to be vital. Peers fos-
ter a conversational and collaborative learning atmosphere,
often comfortable to share clinical experience, which allows
a platform to harbor shared learning. The communal
approach of HBB-KU removes barriers of conventional hier-
archy, which may obstruct effective engagement, open dia-
logue, and effective skills enhancement. The peer-led
methodology serves as a means for trainees to witness skills
required for effective neonatal resuscitation under the super-
vision of master trainers who have completed the training
successfully themselves. To ensure that high standards
were maintained, the peer-facilitated training sessions were
conducted under the guidance and periodic supervision of
faculty members from the Department of Pediatrics and
Child Health, who reviewed session content, provided feed-
back, and ensured alignment with the HBB curriculum.

In resource-limited settings, peer-led programs could
show particular effectiveness in addressing the barrier of dis-
seminating practical healthcare skills. Conventional training
approaches frequently encounter issues with scalability, cost,
and accessibility. On the contrary, peer-led projects make use
of local community connections, disseminating practical
skills in a more scalable and financially affordable manner.>°
Peer-led trainings could also ensure that training is custo-
mized to the specifics of the local healthcare system, as
they are better aware of the unique needs and circumstances
of that particular setting.
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Figure |. Change in self-reported confidence in neonatal resuscitation before and after Helping Babies Breathe (HBB) training among

participants (N=1335).

Table 2. Pre- and Post-Training Knowledge Scores Among Study Participants who Completed the HBB Training (Maximum Score = |8).

Groups of Participants Mean of Pre-Training Knowledge Survey Mean of Post-Training Knowledge Survey P-Value
All participants 10.63 +2.53 14.71 + 1.60 <.0l
Future HCPs

Medical students 10.38 +3.54 15.75+1.80 <.0l
Nursing students 9.01 +4.63 12.69 + 1.60 <.0l
Health & Allied Science students 9.79+2.35 13.68+2.10 <.0l
Current HCPs® 12.38 +3.49 16.47 +1.63 <.0l

Abbreviation: HBB, Helping Babies Breathe; HCPs: healthcare professionals.

Paired t-tests were used to compare the mean knowledge scores before and after the training.
?Current HCPs refer to HCPs already practicing in the field, while future HCPs include students in the field.

The rooted peer-led methodology of the HBB-KU initia-
tive has demonstrated significant effectiveness in showing
how a collaborative learning environment has enhanced
HCP trainees’ confidence and skill acquisition. By using
peer-led methodology leverages and facilitates peer-to-peer
interaction, which eliminates the traditional hierarchies that
can hinder open dialogues and interactions. Dissemination
of healthcare skills using peer-led methodology is note-
worthy. However, peer-led methodology is not used in the
medical fraternity, underscoring the opportunity for broader
adoption and implementation in medical training programs
globally.?! Promoting and encouraging peer-led methodolo-
gies has the potential to transform training methods, particu-
larly in environments where it is not feasible for specialists to
conduct traditional educational paradigms.

While this study aimed to evaluate the effectiveness of
the HBB-KU Alliance training, some limitations must be
acknowledged. The primary data sources included pre- and
post-training knowledge assessments provided by the HBB
AAP curriculum and a self-evaluation questionnaire
developed by master trainers in collaboration with the
Department of Pediatrics and Child Health. Although the
knowledge test is a validated tool, the self-confidence evalu-
ation was not formally validated. Furthermore, the study did
not assess trainees’ practical skills using an objective struc-
tured clinical examination. The absence of OSCEs in the

study assessment does not imply a limitation in the training
content itself, but rather a gap in the ability to objectively
measure skill acquisition. Thus, in cooperation, the clinical
assessment would provide a more robust measure of the trai-
nees’ capacity.

As a peer-led program, another study limitation is related
to the experience level of master trainers. While they were
carefully selected based on previous performance, communi-
cation, and leadership skills, many lacked real-world clinical
exposure to neonatal resuscitation. This occasionally pre-
sented challenges, particularly in teaching technically
demanding skills like bag-mask ventilation. Although faculty
members provided supervision during sessions, future pro-
grams may benefit from a more structured mentorship model
to support peer trainers as they build the confidence and skill
needed to teach hands-on procedures effectively.

Recommendations

HBB-KU envisions establishing a system of participant
tracking and re-evaluation involving continuous monitoring
and assessment of trained participants, a one-year HBB train-
ing determining the effectiveness of the program. This future
vision will provide insightful information on areas where our
HBB training needs to be improved and refined, which will
maximize the effectiveness of the training. Additionally,
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HBB-KU has pioneered a successfully implemented peer-led
program and anticipates inspiring other training institutes to
adopt and execute a similar model, working together in low-
ering NMR in Tanzania: one breath at a time.

Conclusion

The study findings highlight how effective the peer-led
approach employed in the HBB-KU alliance training pro-
gram is at enhancing the skills of future HCPs, particularly
in resource-limited environments. HBB-KU initiative stands
as a promising peer-led model for addressing critical chal-
lenges of neonatal mortality. Research, innovations, and
the implementation of clinical evaluation tools will all be cru-
cial to the initiative’s long-term viability and wider implica-
tions for medical education and practice for our future HCPs.
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