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AN A Development and pilot
cc-By40  jmplementation of a
co-designed nationally
accredited advanced
neonatal nursing curriculum
in Tanzania

Abstract: Introduction

Tanzania has greater neonatal
deaths (21 deaths per 1000 live
births) compared to the goal (12
deaths per 1000 live births) de-
scribed by the United Nations Sus-
tainable Development Goals. The
World Health Organization rec-
ommended decreasing training
variation and increasing capacity
of neonatal nurses to address neo-
natal mortality. This project co-
designed and implemented a neo-
natal nursing curriculum in a Tan-
zanian hospital to improve skills
and knowledge.

Methods: Kern’s Six Steps was
used for curriculum development
by a multi-national, interdiscipli-
nary team. A needs assessment
evaluated clinical topics and skills.
A ten-month hybrid virtual and in-
person curriculum with assess-
ments in a flipped classroom
model with pre-recorded lectures
and scheduled discussion sessions
was developed. The curriculum
was accredited by the Tanzania
Nursing and Midwifery Council to
provide continuous professional
development points and a sustain-
able local platform for the mate-
rial.

Results: The needs assessment
demonstrated physical examina-
tion, respiratory system, gesta-
tional age assessment, and resusci-
tation as most important and fre-
quently used topics in clinical
practice. Participants who com-
pleted both pre-curriculum and
post-curriculum assessments dem-
onstrated mixed results with
scores. The six-month retainment
assessment demonstrated overall
improvement in knowledge (mean

+7%) compared to the post-
curriculum assessment.
Conclusion: Currently, the team is
refining the curriculum to combine
education with bedside skills train-
ing in the next expansion efforts to
the remainder of nurses in the
Neonatal Ward, other hospital
sites, and referring community
sites. The impact on specific clini-
cal outcomes, such as PIV infil-
trates and unplanned extubations,
will be evaluated to speak to
higher levels of the Kirkpatrick
Model.

Résumé: Introduction: La morta-
lit¢ néonatale en Tanzanie demeu-
re élevée, avec 21 déces pour 1
000 naissances vivantes, au-dessus
de I’objectif des objectifs de déve-
loppement durable fixé a 12 pour
1 000. L’Organisation mondiale
de la Santé recommande de rédui-
re les variations dans la formation
et de renforcer les compétences
des infirmiers et infirmiéres en
néonatologie afin d’améliorer la
survie néonatale. Ce projet visait a
co-concevoir et mettre en ceuvre
un curriculum de formation en
soins infirmiers néonatals dans un
hopital tanzanien afin d’améliorer
les connaissances et les compéten-
ces cliniques.

Meéthodes: Le curriculum a été
¢laboré selon le modéle des six
étapes de Kern par une équipe
multinationale et interdisciplinai-
re. Une évaluation des besoins a
permis d’identifier les thémes et
compétences prioritaires. Un pro-
gramme de formation hybride,
combinant enseignement virtuel et
présentiel sur dix mois, a été déve



Development and pilot implementation of a co-designed nationally accredited advanced neonatal 158
nursing curriculum in Tanzania Nancy Rumazi et al

développé selon le modéle de la
classe inversée, incluant des cours
préenregistrés et des sessions de
discussion. Le programme a été
accrédité par le Conseil tanzanien
des infirmiers et sages-femmes,
permettant 1’obtention de points de
formation professionnelle continue
et assurant la durabilité¢ du disposi-
tif.

Résultats: 1’évaluation des besoins
a mis en évidence comme priorités
I’examen clinique, la prise en char-

ge du systéme respiratoire, 1’éva-
luation de 1’age gestationnel et la
réanimation néonatale. Les compa-
raisons entre les évaluations pré- et
post-formation ont montré des ré-
sultats variables. Toutefois, 1’éva-
luation de rétention & six mois a
démontré une amélioration globale
des connaissances, avec une aug-
mentation moyenne de 7 % par
rapport a I’évaluation post-
formation.

Conclusion: Le curriculum est en

cours d’amélioration afin d’inté-
grer davantage de formation prati-
que au lit du patient et d’étre éten-
du a I’ensemble du personnel infir-
mier néonatal, a d’autres hopitaux
et aux structures de référence com-
munautaires. L’impact sur des
résultats cliniques spécifiques, tels
que les infiltrations de voies vei-
neuses périphériques (PIV) et les
extubations non planifiées, sera
évalué afin d’apprécier les niveaux
supérieurs du modele de Kirkpa-

Introduction

Despite the under-five mortality rate decreasing globally
over the past decade, neonatal mortality has not de-
creased accordingly, with the proportion of neonatal
mortality increasing and now comprising nearly half of
all the deaths in children under the age-five globally.'
The distribution of neonatal mortality remains inequita-
ble with the highest burdens remaining in low- and mid-
dle-income countries (LMIC), mostly within Sub-
Saharan Africa and South Asia.'

In Tanzania, there has been a slow decrease in neonatal
mortality rate in the past decade from 24 deaths per
1000 live births to 21 deaths per live births in 2023.%
This mortality rate remains nearly double that of the
proposed goal of less than 12 neonatal deaths per 1000
live births by 2030 as put forth by the Sustainable De-
velopment Goals.” In Tanzania, a 2022 report high-
lighted the leading contributors to neonatal mortality:
birth asphyxia, prematurity, and sepsis.* These mirror
the leading causes to global neonatal mortality.' The Dar
es Salaam region in Tanzania has the highest early neo-
natal deaths (within the first seven days after birth) in
the country.’ The neonatal mortality rate at a large fed-
eral tertiary referral hospital in Dar es Salaam, is on av-
erage 10.7% of all admissions from 2018 to 2020.°

The World Health Organization (WHO) recognizes in-
fant death in the first 28 days of life in Sub-Saharan Af-
rica can be in part attributed to limitations in nursing
care. Critical recommendations include decreasing train-
ing variation and increasing capacity of neonatal
nurses.” Nurses are fundamental members of the medical
care team and always remain with patients. Improving
nursing neonatal knowledge and skills could greatly
improve neonatal outcomes on a global scale. Research
has shown that high quality nurses’ education at the bac-
calaureate and higher levels has been linked to better
patient outcomes.™*'? In addition, specialty certification
achieved by nurses has positive impact on some patient
outcomes, such as healthcare associated infections.''
However, many training centers in Sub-Saharan Africa
lack protected education time and resources to provide
specialty neonatal nursing. The WHO and others have
proposed several solutions including global partnerships
between high-income countries and LMICs that center

on neonatal nursing capacity building to further expand
the quality of newborn care and ultimately save neonatal
lives.’

As part of a longstanding bidirectional partnership be-

tween a Tanzanian hospital and United States (US) aca-

demic research university, the need for a structured neo-

natal nursing education was self-identified by nurses in

the Tanzanian Neonatal Ward. The goal of the project

was to develop and implement an advanced neonatal

nursing curriculum with objectives including:

(1) Complete a formal focused educational needs as-
sessment,

(2) Co-design a neonatal nursing curriculum to improve
nurses’ knowledge and skills,

(3) Implement a resource-cognizant, relevant, and ef-
fective neonatal nursing curriculum, and

(4) Assess changes in knowledge, skills, and confi-
dence of curriculum participants.

Methods

Kern’s Six Step Approach to Curriculum Development
was used as a framework for curriculum development to
develop and pilot implementation. '

Formation of a Collaborative, Multi-disciplinary,
Representative Team of Project Champions

A diverse team of project champions was intentionally
formed, consisting of Tanzanian hospital and US aca-
demic university nurses, charge nurses, neonatal nurse
practitioner (NNP), clinical nurse specialist (CNS), pe-
diatricians, and neonatologists to encompass a broad
range of knowledge, skills, and experiences, including
education/training, clinical practice, research, and advo-
cacy.

Steps 1 and 2: Problem Identification and Needs Assess-
ment

The team co-designed a formal focused educational
needs assessment of 15 clinical topics and skills. The
topics were selected based upon the clinical and educa-
tional expertise of the NNP and CNS. Tanzanian hospi
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tal neonatal nursing staff and nursing leadership scored
topics on importance and frequency of use in clinical
nursing practice on a scale of one to three (one being
least important/used; three being most important/used).

Step 3: Goals and Objectives

The results from the needs assessment were used to co-
develop a ten-month curriculum that was resource-
cognizant, relevant, and feasible for neonatal nurses in
the Tanzanian hospital. The curriculum was built upon
foundational knowledge emphasized in Tanzanian edu-
cation for nurses and US education for certified neonatal
nurses and nurse practitioners. Publications for educat-
ing novice neonatal nurses provided by professional
neonatal nursing organizations were also consulted."
The team provided special attention to the didactic con-
tent to ensure these was relevant to resources available
at the Tanzanian hospital. For example, central lines for
medication and fluid administration were rarely used
and parenteral nutrition and continuous suction was not
available. Supplemental Table 1 contains the clinical
topics and learning objectives of the curriculum.

Step 4: Educational Strategies

The curriculum was developed in a flipped classroom
model with 20 pre-recorded lectures supplemented by
both virtual and in-person discussion sessions, all in the
English language. The flipped classroom format was
selected to support adult learning theories'* and infra-
structure constraints at the Tanzanian hospital, including
internet connectivity and bandwidth issues. The curricu-
lum was accredited by a national association, Tanzania
Nursing and Midwifery Council (TNMC), to provide
participants with continuous professional development
points and a sustainable local platform for the material.

Step 5: Implementation

The team piloted implementation of the curriculum in
2023 with an initial cohort of Tanzanian neonatal nurs-
ing staff and nursing leadership. Participation was found
to vary throughout the curriculum. Written assessments
in English with multiple choice questions were offered
at scheduled time points, including pre-curriculum, mid-
point, post-curriculum, and six-month retainment to ad-
dress the first three levels of the Kirkpatrick Model of
learning evaluation as part of a prospective cohort study,
including bedside nurses and neonatal charge nurses.'
The pre-curriculum, post-curriculum, and six-month
retainment assessments contained the same knowledge
questions. The midpoint assessment consisted of differ-
ent knowledge questions from the other assessments.

At the midpoint of the curriculum, it was noted that at-
tendance and participation during the discussion ses-
sions were low. Discussions between participants and
the team revealed high clinical workloads, internet con-
nectivity issues, preference for didactics as the learning
style, and cultural and hierarchical dynamics influencing

public speaking. The team worked with nursing leader-
ship on supporting nursing staff attendance, hospital
leadership were informed of internet issues, sessions
were reformatted to provide more didactic education,
and participants were sent email and WhatsApp remind-
ers prior to each session. The six-month retainment as-
sessment was provided six months after the completion
of the curriculum to determine knowledge retention and
potential need for re-training or refresher modules. A
curriculum evaluation was provided at the course's com-
pletion to gather information on the format, logistics,
and hands-on skills of positive pressure ventilation
(PPV) and peripheral intravenous catheter (PIV) place-
ment and securement. Results were compiled in Micro-
soft Excel and analyzed using descriptive statistics and
paired t-tests to determine significance.

All procedures followed were in accordance with the
ethical standards of the responsible committee on human
experimentation and with the Helsinki Declaration of
1975, as revised in 2013.'"® Approval of the Tanzanian
hospital and US academic university Institutional
Review Boards were also obtained.

Results
Step 6: Evaluation and Feedback

The educational needs assessment was completed by 11
respondents, consisting of two nurse leaders and nine
neonatal nursing staff (Table 1). They scored physical
exam, respiratory system, and resuscitation as the most
important topics (mean 2.8, SD 0.4). The most used top-
ics were respiratory system (mean 3, SD 0), gestational
age assessment (mean 2.9, SD 0.3), and physical exam
(mean 2.8, SD 0.4).

Table 1: Needs Assessment Results (n=11)

i Importance  Frequency of
Topic
Mean (SD)  Mean (SD)

Neonatal Physical Exam 2.8(0.4) 2.8(0.4)
Respiratory System 2.8(0.4) 3(0)
Neonatal Resuscitation 2.8(0.4) 2.8(0.4)
Gastrointestinal Complica-

. 2.7 (0.6) 2.6 (0.5)
tions

Transition to Extrauterine Life 2.7 (0.5) 2.7 (0.6)
Gestational Age Assessment 2.7(0.5) 2.9(0.3)
Cardiovascular System 2.7 (0.5) 2.5(0.8)
Hematologic Issues 2.7(0.5) 2.8(0.4)
Nutritional Support 2.6 (0.7) 2.7(0.5)
Developmental Care & Pain 2.6 (0.5) 2.7(0.5)
Neurological Complications 2.6 (0.5) 2.5(0.5)
Simulation 2.6 (0.5) 2.7(0.5)
Infectious Disease 2.5(0.7) 2.5(0.5)
Renal Issues 2.5(0.5) 2.5(0.5)
Pharmacology & Blood
Transfusions 2.4(0.8) 2.6 (0.5)

When comparing completion of the curriculum assess-
ments, 12 neonatal nursing staff participants completed
the pre-curriculum assessment, 15 participants com
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completed the midpoint assessment, 11 participants
completed the post-curriculum assessment, and 11 par-
ticipants completed the six-month retainment assess-
ment. Of note, six unique participants completed all four
assessments with an average attendance of 68% of total
sessions for those participants.

The pre-curriculum assessment revealed the topic
intestinal complications had the highest percentage of
questions correct and the cardiovascular system had the
lowest (33%). One question was incorrectly answered
by all 12 participants and was removed and not included
in all subsequent assessments, otherwise answers on
individual questions ranged from 8% to 100% correct.

The midpoint assessment revealed the topic gastrointes-
tinal complications had the highest percentage of ques-
tions correct (73%) and neurological complications had
the lowest (13%). As shown in Table 2, of the eight par-
ticipants who completed both pre-curriculum and mid-
point assessments, three had higher scores on the mid-
point assessment than on the pre-curriculum assessment.

Table 2: Comparison of Pre-curriculum and Midpoint Assess-
ment Results for Participants Completing Both (n=8)

Pre-curriculum Midpoint Percent
Assessment Assessment  Difference
Topic Mean Per-
Mean Percentage .
Correct (%) centage (%)
Correct (%)
Neonatal Physical 571 NA NA
Exam
Trans1t.10n tf) Ex- NA NA NA
trauterine Life
Gestational Age NA 375 NA
Assessment
Nutritional Support 65.6 NA NA
Nefurgloglcal Com- NA 125 NA
plications
Renal Issues NA NA NA
Pharmacology &
Blood Transfusions 87:5 NA NA
Neonatal Resuscita- 725 NA NA
tion
Cardiovascular 375 525 15
System
Developmental Care
& Pain Management 72 80 8
Hematologic Issues 66.7 62.5 -4.2
Gastr01'ntej°.t1nal 3.8 313 125
Complications
Respiratory System 79.2 64.6 -14.6
Infectious Disease 87.5 70 -17.5
Overall 72 67.4 -4.6

The post-curriculum assessment revealed the topic gas-
tro intestinal complications had the highest percentage
of questions correct (94%) and hematologic issues had
the lowest (61%). Answers on individual questions rang-
ing from 18% to 100% correct. As shown in Table 3,
when comparing scores of the six participants who com-
pleted both pre-curriculum and post-curriculum assess-
ments, five topics had higher scores and five topics were
lower.

Table 3: Comparison of Pre-curriculum and Post-curriculum
Assessment Results for Participants Completing Both (n=6)

Pre- Post— As-
Assessment sessment Percent
Topic Mean Percent-  Mean Per- Difference
age Correct centage (%)
(%) Correct (%)
Cardiovascular System 50 83.3 +33.3
Nutritional Support 62.5 75 +12.5
Neonatal Resuscitation 70 80 +10
Ge}strf)mtestlnal Com- 91.7 100 183
plications
Neonatal Physical 571 643 70
Exam
De.velopmental Care & 733 66.7 66
Pain Management
Hematologic Issues 66.7 55.6 -11.1
Infectious Disease 83.3 66.7 -16.6
Respiratory System 77.8 61.1 -16.7
Pharma0910gy & Blood 100 833 167
Transfusions
Overall 71.2 71.6 +0.4

The curriculum feedback offered at the completion of
the curriculum resulted in ten participants (91%) stating
‘yes’ to learning a new technique to performing PPV
and noticing a difference in the way they performed
PPV. Regarding PIV placement, ten participants (91%)
stated ‘yes’ to learning a new technique for PIV inser-
tion and securement with all 11 participants noticing a
difference in the way they placed PIVs. All 11 partici-
pants stated ‘yes’ to “Do you feel the knowledge and
skills provided during the curriculum will continue in
clinical practice?”.

The six-month retainment assessment revealed the topic
gastrointestinal complications had the highest percent-
age of questions correct (100%) and hematologic issues
had the lowest (33%). As shown in Table 4, when com-
paring scores of the six participants who completed both
pre-curriculum and six-month retainment assessments,
five topics had higher scores, four topics had no change
in scores, and one topic had lower scores, with an over-
all increase in knowledge (+7%).
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Table 4: Comparison of Post-curriculum and Six-month Re-
tainment Assessment Results for Participants Completing Both
(n=6)

6-month Re-
Post- tainment
Assessment N Percent
Topic Mean Per- Difference
Mean Percent-
centage (%)
Correct (%) age Correct
(%)
Hematologic Issues 55.6 77.8 +22.2
Pharma0910gy & Blood 833 100 6.7
Transfusions
Infectious Disease 66.7 83.3 +16.6
Nutritional Support 75 83.3 +8.3
Neonatal Physical 643 66.7 4
Exam
De.velopmental Care & 66.7 66.7 0
Pain Management
Respiratory System 61.1 61.1 0
Gzilstr.omtestmal Com- 100 100 0
plications
Neonatal Resuscitation 80 80 0
Cardiovascular System  83.3 66.7 -16.6
Overall 71.6 78.6 +7
Discussion

The continuing disparate high neonatal mortality rates in
predominantly LMIC regions remains a global chal-
lenge.' The strengthening and capacity building of the
global neonatal nursing workforce has been put forth as
an integral part of the solution for improving neonatal
mortality outcomes, especially in these high burden re-
gions.” This project sought to improve the knowledge
and skills of neonatal nurses at a Tanzanian hospital in a
high burden region.

The educational needs assessment identified important
and frequently used topics in clinical neonatal nursing
practice to be included and emphasized in curriculum
development. The pre-assessment data reinforced key
gaps in participants' knowledge. The midpoint assess-
ment data was used to modify the curriculum in a real-
time manner. The post-curriculum assessment data dem-
onstrated mixed changes in knowledge following com-
pletion of the curriculum. A six-month retainment as-
sessment provided six months after the completion of
the curriculum demonstrated an overall increase in
knowledge, particularly in hematologic complications,
pharmacology, blood transfusions, newborn resuscita-
tion, infectious disease, nutritional support, and the new-
born physical exam. Overall, the nurses had strong en-
gagement and satisfaction with the curriculum and dem-
onstrated some knowledge gains and self-perceived
clinical behavior changes.

The first three levels (reaction, learning, impact/
behavior) of the Kirkpatrick Model of learning evalua-
tion were addressed with the assessments and curricu-
lum feedback, as some knowledge gains and self-
perceived clinical behavioral changes were described.

These first three levels are easier to evaluate compared
to the fourth level (clinical results).'” The ultimate clini-
cal outcome of neonatal mortality is multi-factorial, in-
fluenced by more than nursing care, and measuring this
specific outcome for this project would not have accu-
rately reflected any change in nurses’ knowledge and
skills. The evaluation of other clinical outcomes, such as
PIV infiltrates, can be helpful to assess the higher levels
of the Kirkpatrick Model and monitor changes in knowl-
edge and skills in the future.

The strengths of this project include its initial concep-
tion as a self-identified need for a structured curriculum
by nurses in the Neonatal Ward. The educational needs
assessment was critical to ensuring that the specific
learning needs of the unit were addressed and that the
educators were adhering to local regulations and stan-
dards."® Additionally, national accreditation from
TNMC provided credibility to the curriculum and an
impetus for nurses to participate. The multidisciplinary
team included two advanced practice nurse roles, such
as a CNS and NNP, another strength of the project. The
CNS works to implement evidence-based practices, co-
ordinate research and quality improvement projects,
provide expert consultation to enhance the provision of
care, and improve patient outcomes by collaborating
with the healthcare team and the system. NNPs are
trained to make critical decisions and manage the diag-
nosis and treatment of neonatal conditions. The NNP
often focuses on the medical management of the patient
and the CNS impacts care across the patient, staff, and
the system. Teamwork with the NNP and CNS can im-
prove patient outcomes, enhance multidisciplinary rela-
tionships, and support a culture of lifelong learning in
newborn care resulting in a holistic and synergistic
approach.

Limitations of this project included a small study size,
single institution, and different questions in pre-
curriculum and midpoint assessments that may have had
different difficulty levels that did not equally assess par-
ticipants” knowledge. Potential reasons for the pre-
curriculum and post-curriculum assessment comparative
results include the assessment questions may not have
fully evaluated participants’ knowledge and high clinical
workloads limited participant attendance at discussion
sessions and assessments. The selected group was small
and there had been discussions prior to implementation
with nursing leadership to minimize work obligations to
maximize participation, but this challenge has been
noted in previous literature.'®

Additionally, there was subjective concern for language
barriers during implementation of the curriculum. Dur-
ing curriculum development there were discussions re-
garding which spoken and written language to use. The
team decided to use English given this is the primary
language used for formal higher-level education in
Tanzania and within the Tanzanian hospital.

Implications for sustainability of this curriculum are
greatly influenced by the nursing structure and buy-in by
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stakeholders. Currently, the nurses are not currently
dedicated to the neonatal role and therefore there is great
potential for high turnover rates.'”?*?' For this nursing
education to continue, there will need to be an emphasis
on either decreasing the turnover of nurses who have
participated in the curriculum or developing a structured
checklist and orientation path for newly graduated
nurses and those transferring into the Neonatal Ward.

From this initial cohort, six master trainers were selected
to streamline the curriculum topics and learning objec-
tives and develop a checklist of bedside clinical skills to
complement the educational curriculum. They will then
proceed to expand the curriculum to the remainder of the
nurses within the Neonatal Ward, other services at the
Tanzanian hospital caring for newborns, and referring
community sites in a train the trainer format. The expan-
sion of this curriculum will also include evaluation of
focused clinical outcomes, such as PIV infiltrates and
unplanned extubations, within the Neonatal Ward.

This multi-disciplinary co-designed nationally accred-
ited advanced neonatal curriculum provides the potential
for improved quality of care for newborns through ca-
pacity building and strengthening of nurses.

Author Contributions:

Ms. Rumazi: concept, design, definition of intellectual
content, literature search, data acquisition, data analysis,
manuscript preparation, manuscript editing and manu-
script review

Dr. Bell: concept, design, definition of intellectual

content, literature search, data acquisition, data analysis,
manuscript preparation, manuscript editing and manu-
script review

Dr. Kalombola: concept, design, literature search, data
acquisition, data analysis, manuscript preparation,
manuscript editing, and manuscript review

Ms. Mahungururo: literature search, manuscript prepara-
tion, manuscript editing, and manuscript review

Ms. Alibey: concept, design, definition of intellectual
content, literature search, data acquisition, data analysis,
manuscript preparation, manuscript editing and manu-
script review

Dr. Wolf: concept, design, definition of intellectual con-
tent, literature search, data analysis, statistical analysis,
manuscript preparation, manuscript editing, and manu-
script review

Dr. Rule: data analysis, manuscript editing, and manu-
script review

Ms. Lipipa: data acquisition, manuscript review

Dr. Setty: concept, design, definition of intellectual con-
tent, literature search, data analysis, manuscript prepara-
tion, manuscript editing and manuscript review

Conflict of Interest: None

Funding: Dr. Wolf is supported by the National Insti-
tute of Environmental Health Sciences of the National
Institutes of Health under Award Number
K12ES033593.

Emory-Muhimbili Partnership for Health Administration
Strengthening and Integration of Services (EMPHASIS)
by Abbott Fund Tanzania

Emory Global Health Institute Faculty Seed Grant 2023

References

1.

Level and Trends in Child
Mortality Report 2023. UNI-
CEF .<https://data.unicef.org/
resources/levels-and-trends-in-
child-mortality-2024/>.

World Bank Group Data. Mor-
tality rate, neonatal (per 1,000
live births) - Tanzania<https://
data.worldbank.org/indicator/
SH.DYN.NMRT?locations=
TZ>. Accessed August 25,
2025.

The Sustainable Development
Goals Report 2024. United
Nations. <https://
unstats.un.org/sdgs/
report/2024/>.

4.

Ministry of Health (MoH)
[Tanzania Mainland], Ministry
of Health (MoH) [Zanzibar],
National Bureau of Statistics
(NBS), Office of the Chief
Government Statistician
(OCGS), and ICF. 2023 Tan-
zania Demographic and Health
Survey and Malaria Indicator
Survey 2022 Key Indicators
Report. <https://
dhsprogram.com/pubs/pdf/
PR144/PPR144.pdf>.
Tanzania Ministry of Health,
(MOHCDGEC). Health Sector
Strategic Plan (2021-2026);
HSSP V. 2021.

Msonda T, Moshiro R, Salim
N, Naburi H. Trends in mor-
tality and associated factors
among neonates hospitalized
at Muhimbili national hospi-
tal, Tanzania: A three-year
retrospective study. PLoS
One. 2024 Nov 8,19
(11):e0310256. doi: 10.1371/
journal.pone.0310256. PMID:
39514588, PMCID:
PMCI11548724.

Every Newborn: An Action
Plan to End Preventable
Deaths. 2014. WHO. <https://
www.who.int/initiatives/every
-newborn-action-plan>.

Baker C, Cary AH, da Concei-
cao Bento M. Global stan-
dards for professional nursing
education: The time is now. J
Prof Nurs. 2021,;37(1):86-92.
doi:10.1016/
J-profnurs.2020.10.001



Development and pilot implementation of a co-designed nationally accredited advanced neonatal 163
nursing curriculum in Tanzania Nancy Rumazi et al

9.

10.

11.

12.

13.

Kendall-Gallagher D, Aiken
LH, Sloane DM, Cimiotti JP.
Nurse specialty certification,
inpatient mortality, and failure
to rescue. J Nurs Scholarsh.
2011 Jun;43(2):188-94. doi:
10.1111/.1547-
5069.2011.01391.x.Epub 2011
Apr 1. PMID: 21605323;
PMCID: PMC3201820.
Harrison JM, Aiken LH,
Sloane DM, et al. In Hospitals
With More Nurses Who Have
Baccalaureate Degrees, Better
Outcomes For Patients After
Cardiac Arrest. Health Aff
(Millwood). 2019;38(7):1087-
1094. doi:10.1377/
hlthaff.2018.05064

Coelho P. Relationship Be-
tween Nurse Certification and
Clinical Patient Outcomes: A
Systematic Literature Review.
J Nurs Care Qual. 2020;35
(1):E1-ES. doi:10.1097/
NCQ.0000000000000397
Thomas PA, Kern DE, Hughes
MT, Chen BY. Curriculum
Development for Medical Edu-
cation: A Six-Step Approach.
3rd ed. Baltimore, MD: The
Johns Hopkins University
Press; 2015.

Neonatal Nursing: Clinical
Competencies and Education
Guide, 7th edition. Nursing for
Women's Health, Volume 23,
Issue 3, €23 - e35

14.

15.

16.

17.

18.

Park I, Suh Y. Meta-Analysis
of Flipped Learning Effects in
Nursing Education. Int J Envi-
ron Res Public Health. 2021
Dec 5;18(23):12814. doi:
10.3390/ijerph182312814.
PMID: 34886540, PMCID:
PMC8657693.

Kirkpatrick, D. “50 Years of
Evaluation.” T+D, January
2010.

WMA Declaration of Helsinki
— Ethical Principles for Medi-
cal Research Involving Human
Participants. World Medical
Association. <https://
www.wma.net/policies-post/
wma-declaration-of-helsinki/
>,

Miranda FM, Santos BVD,
Kristman VL, Mininel VA.
Employing Kirkpatrick's
framework to evaluate nurse
training: an integrative review.
Rev Lat Am Enfermagem.
2025;33:e4431. Published
2025 Feb 3. doi:10.1590/1518
-8345.7250.4431

Nishimi K, Street NW. Nurs-
ing education partnerships
between western high-income
universities and non-
governmental agencies and
low-income local agencies: A
scoping review of the litera-
ture. J Prof Nurs. 2020,36
(3):147-157. doi:10.1016/
J.profnurs.2019.08.010

19.

20.

21.

Scheepers, N., Coetzee, S. &
Fourie, E. Early-career regis-
tered nurses’ work experience
and nurse outcomes in South
African hospitals: a cross-
sectional survey. BMC Nurs
24, 523 (2025). https://
doi.org/10.1186/s12912-025-
03188-5

Evans Kasmai Kiptulon, Mo-
hammed Elmadani, Mokaya
Peter Onchuru, Anna Sz6116si,
Miklés Zrinyi, Adrienn
Ujvariné Siket. Retaining
nurses in Sub-Saharan Africa:
A systematic review and meta
-analysis, International Jour-
nal of Nursing Sciences, Vol-
ume 12, Issue 3, 2025, Pages
301-309, ISSN 2352-0132,
https://doi.org/10.1016/
j-1jnss.2025.04.004.

WuF, Lao Y, Feng Y, Zhu J,
Zhang Y, Li L. Worldwide
prevalence and associated
factors of nursing staff turn-
over: A systematic review and
meta-analysis. Nurs Open.
2024 Jan;11(1):¢2097. doi:
10.1002/n0p2.2097. PMID:
38268271; PMCID:
PMC10802134.



