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ORIGINAL

AN A Current staffing landscape
cc-sv40 jn neonatal units in Africa:
Insights from the African

Abstract: Background: Despite
recommendations, healthcare
workforce standards for neonatal
units in low- and middle-income
countries remain largely unde-
fined.

Methods:Fourteen hospitals in the
African Neonatal Network re-
sponded to an annual facility sur-
vey and a health facility survey co
-developed by faculty in the Afri-
can Neonatal Network and Ver-
mont Oxford Network. All analy-
ses use descriptive statistics.
Result: Most neonatologists/
paediatricians (71%) were on call
at home some of the time, with
21.4% available on call in the hos-
pital. Most hospitals (71%) con-
sidered neonatal nursing a spe-
cialty. Nurses typically had spe-
cific patient assignments (93%),
with nurse-to-patient ratios based
on acuity (64%). The median
number of full-time equivalent
nurses was 16, with an average of
6 nurses on day shifts and 5 on
night shifts. Respiratory support
varied, with mechanical ventila-
tion used most at nurse-to-patient
ratios of 1:1 to 1:4 and 1:1, and
1:3 to 4 ratios (21%), and CPAP
most commonly at a 1:3-4 ratio
(43%). For stable, growing prema-
ture infants weighing over 1500
grams, 5 (36%) hospitals reported
ratios of 1:3-4 while eight (57%)
hospitals reported ratios of either

Neonatal Network

1:5-7 or 1:8-10. The median num-
ber of patients per nurse was 4 on
weekdays, and 5 on nights and
weekends.

Conclusion: This study under-
scores the urgent need for stan-
dardized staffing guidelines tai-
lored to the unique contexts of sub
-Saharan African neonatal units.
Addressing staffing inconsisten-
cies and retention issues is essen-
tial to enhance the quality of neo-
natal care and improve health out-
comes. Collaborative efforts are
imperative to establish standard-
ized workforce criteria, ultimately
promoting better health for new-
borns.

Keywords: Infant, Newborn; In-

fant, Premature; Neonatal Inten-
sive Care Units; Health Person-
nel / standards; Neonatal Nursing /
organization & administration;

Nurse-Patient Ratio; Workforce;
Africa South of the Sahara; Global
Health

Résumé: Contexte: Malgré les
recommandations, les norms en
matiere de personnel de santé pour
les unites néonatales dans les pays
a revenue faible et intermédiaire
demeurent largement non définies.
Méthodes: Quatorze hépitaux
membres du Réseau Néonatal Af-
ricain ont participé a une enquéte
annuelle sur les structures hospi-
talieres
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Helina Selam ainsi qu'a uneenquéte sur les étab- 1:3-4 (43%). Pour les nouveau-nés
Vermont Oxford Network, lissements de santé, co- prématurés stables et encroissance
Burlington, Vermont, USA développées par des experts du pesant plus de 1500 grammes, 5
Réseau Néonatal Africain et du hodpitaux (36%) rapportaient un
Erika M. Edwards Vermont Oxford Network. Toutes ratio de 1:3-4, tandis que 8 hoépi-
Danielle E.Y. Ehret les analyses ont été réalisées a taux (57 %) déclaraient des ratios
Vermont Oxford Network and l'aide de statistiques descriptives. de 1:5-7 ou de 1:8-10. Le nombre
University of Vermont, Burlington, Résultats:La majorité des néona- médian de patients par infirm-
Vermont, USA tologistes/pédiatres (71%) étaient ier-ére était de 4 en semaine et de
d’'astreinte a domicile & certains 5 durant les nuits et les week-ends.
Misrak Tadesse moments, tandis que 21,4% étaient Conclusion: Cette étude met en
Vermont Oxford Network and Johns  d’astreinte a I'hOpital. La majorité  evidence I'urgence d'élaborer des
Hopkins School of Medicine, des hépitaux (71%) considéraient lignes directrices normalisées en
Baltimore, Maryland, USA les soins infirmiers neonatal matiere de dotation en personnel,

comme une spécialité. Les infirm- adaptées aux contexts spécifiques
ier- ere-s avaient généralement des des unites néonatales en Afrique
affectations précises de patients subsaharienne. La résolution des
(93%), avec des ratios infirmier/ disparités de dotation et des défis-
patient adaptés a la gravité des cas liés a la rétention du personnel
(64%). Le nombre median estessentielle pour améliorer la
d’équivalents temps plein infirm- qualité des soins néonatals et les
iers était de 16, avec une moyenne resultants cliniques. Des efforts
de 6 infirmier-ére-s de jour et 5 de collaboratifs sont indispensables
nuit. Le recours a l'assistance res- pour établir des criteres de re-
piratoire variait : la ventilation sources humaines harmonisés,
mécanique étaitut ilisée princi- dans le but de promouvoir une
palement avec des ratios infirmier/ meilleure santé néonatale.

patient allant de 1:1 a 1:4 (21%),

tandis que la CPAP était le plus

souventutilisée avec un ratio de

Introduction This recommendation includes the expansion of l@vel

special care units and implementing human resource
Since 1990, significant advancements have been madgrategies to optimize newborn care in low- anddiad
globally in child survival, particularly concernimgona-  income countries (LMICs). These strategies shoald f
tal mortality. The global number of neonatal dedths  cus on effective staffing practices, appropriatdfsta-
decreased from 5.0 million in 1990 to 2.3 milliom i tios, and skill mixes in level 2 newborn units,vesll as
2022, a notable improvement. However, sub-Saharaithe enhancement of antenatal and postnatal care and
Africa continues to be a critical area of concean; access to emergency obstetric and newborn3cape-
counting for 57% of total under-five deaths approxi cifically, meeting the needs of small and sick nems
mately 2.8 million despite representing only 30% of and providing emergency obstetric care are paratnoun
worldwide live births. The region also experientks high-impact interventions.
highest neonatal mortality rate globally, with 2&aths
per 1,000 live births. While there has been progress in increasing facilit

based deliveries in sub-Saharan Africa since 2000,
The stark disparities in neonatal survival undemsdbe  about 60% of births currently occur in health filiei,
impact of geographic location on children's changles with significant variances across countries randmogn
survival. In sub-Saharan Africa, the risk of a newb  41.0% in Nigeria to 93.8% in Rwand&hese statistics
dying within the first month of life is nearly elew  forecast an increasing staffing demand as the ptiopo
times higher than in regions with the lowest mdtal of deliveries occurring in health facilities attexd by
rates, such as Australia and New Zealahd2022, neo-  skilled providers increases globally. Although time
natal mortality rates (NMRSs) in various countriaaged  crease in facility-based deliveries has been emging,
from just 0.7 to a staggering 39.4 deaths per 1|3@0 improvements in the quality of service have nottkep
births, illustrating significant inequities in h#alout- pace with the increase in facility births.
comes:

As emphasized by the WHO Health Systems Frame-
To address and mitigate neonatal mortality, the [@Vor work, a competent healthcare workforce is esseftial
Health Organization (WHO) recommends that countriesachieving better health outcon®e3he critical impor-
establish a solid foundation of essential newb@me dn  tance of appropriately staffing neonatal units—eimgu
line with Every Newborn Action Plan (ENAP) and the the right mix of healthcare providers in adequatenn
Ending Preventable Maternal Mortality (EPMM) tagget bers cannot be overstated. In high-income countries
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established staffing recommendations, includingep&t  The collaborative QI project and subsequent assess-
to-health worker ratios, are well-defined by proerih  ments received individual and hospital institutiona
professional organizations, such as the AmericamdAc search and ethics review approvals at the stathef
emy of Pediatrics, the American College of Obststri collaborative and learning initiative.
and Gynaecology, the National Association of Nealhat
Nurses, and the Association of Women's Health, @bst
ric, and Neonatal Nursing, along with guidance frihe
National Quality Board of the National Health Systi Results
England®”® In stark contrast, LMICs frequently lack Staffing
established staffing norms. Besides the WHO's eyt
on human resources generalized guidance on theazomp Of the 14 hospitals, three (21%) reported that a&ao-
sition of specialized teams for level 2 units ahd &€x-  gists or paediatricians were available on callhi@ hos-
pert consensus reports from Kenya, illustrativefista pital at all times while 10 (71%) reported that netmlo-
ratios derived from data from South Africa, andidmd  gists/paediatricians (71%) were on call at homeesoim
special care nursery units, no standardized stpfeitios  the time and one hospital (3%) did not have nedoato
exist for neonatal units in LMICS This absence hin- gist/paediatrician coverage 24 hours per day. idite
ders our understanding of the current landscape andospitals, house staff participated in direct pdtieare
complicates resource allocation. and provided in-hospital coverage 24 hours per day.
Nurses were generally assigned specific patientimglu
To effectively address workforce needs, it is ingpiee shifts (93%), and the nurse-to-patient ratio depenan
to analyse the staffing situation in neonatal uaisoss  acuity (64%). Only 21% of NICUs had respiratoryrthe
sub-Saharan Africa. This study aims to assessirgaff apy available.
conditions in neonatal units across fourteen Africa
Neonatal Network (ANN) member hospitals in five sub As seen in Figure 1, the coverage of paediatric sub
Saharan African countries, shedding light on theenu specialties exceeded 50% for ophthalmology (71%),
practices and pinpointing areas requiring attention cardiology (57%), orthopaedics (57%), surgery (57%)
enhance neonatal care. anaesthesiology (57%), neurosurgery (50%), andoheur
ogy (50%). However, paediatric sub-specialty cogera
or services were below 50% for physical/occupationa
therapy (42%), infectious diseases (35%), endoliyo

Methods (35%), pulmonology (21%), gastroenterology (21%),
audiology (21%), respiratory therapy (21%) and roaedi

Data collection was conducted in 14 ANN member hos-genetics (7%).

pitals across five countries: Ethiopia, Nigeria, d&wa,

Uganda, and Zimbabwe. Length of Time in the Unit

Vermont Oxford Network (VON) conducts an annual Participating units were asked, on average, thgtteaf
survey for members that was co-developed with ANNtime staff members work in their neonatal unit. IfHdd
faculty members, which includes information on the the facilities reported that neonatologists worktlire
hospital setting, number of beds and admissiordf-st unit for more than five years, while 36% reportédtt
ing, obstetric service, follow-up clinic, resustit® and  paediatricians, specialist nurses, and general esurs
essential newborn care, transfers and transportilyfa ~ work in the unit for more than five years (Table 2)
centred care, services provided by the neonatd] uni However, 36% of units reported that specialist esrs
guidelines in the neonatal unit, quality assurance/stay less than one year, and 21% of units repdhat
continuous quality improvement, and level of neahat paediatricians stay less than one year.

care. Participation in the membership survey is daan

tory. The responses used for this manuscript arm fr Nurse Staffing and Patient Care Ratios in the Néaina
2023. Unit

In October 2023, the ANN conducted a health facilit Table 3 presents the nurse-to-patient ratios fareeo
assessment to collect more detailed information onsponding types of respiratory support provided.hEig
buildings and facilities, medications, diagnosti&asd hospitals (57%) reported having ratios of 1:1 ®-4 for
consumables, equipment, staffing, governance, thlerm infants on mechanical ventilation, while six hoafst
regulation and foetal transition, nutrition, famdgntred  (43%) reported ratios of 1:2 for infants on CPARr F
care and kangaroo mother care, infection prevertith  stable, growing premature infants weighing over @50
control, and perceived priorities. grams, five (36%) hospitals reported ratios of 4.:3-
while eight hospitals reported ratios of either-1:%r
Tables of hospital-level measures include data fooih 1:8-10.
the membership survey and the health facility asses
ment. All analyses are descriptive. The median number of full-time equivalent nurses pr
viding direct patient care in the neonatal unit Wés
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(Fig 2). A median of six nurses worked the daytsdnifd

5 worked the night shift. The median number of gras
a nurse cared for during a day shift, on averages &
(IQR: 3, 5). On the night shift, the median wasafignts
per nurse (IQR: 3, 8). During weekend shifts, the- m
dian was 5 patients per nurse (IQR: 3, 10).

Knowledge Sharing

133

meeting at least once a month to review every rtabna
death and nine (64%) met every month to reviewyever
stillbirth. Eleven of the hospitals (79%) met every
month to review data from the neonatal unit. Sixhef
hospitals reported that senior medical and nurstagf

met once a month, while nine (64%) reported meeting
with obstetricians and midwives at least once atmon

Table 3 describes the frequency of meetings orouari
topics and for different groups. All hospitals rejed

Table 1: Staffing and availability by profession in neonatalts among 14 African Neonatal Network hospitals

# (%)
Neonatologist or paediatrician available 24/7
Yes, on call in hospital at all times 3(21)
Yes, on call at home some of the time 10 (71)
No 1(7)
House staff participate in direct patient care 8 (57)
House staff provide 24 hours/day in-hospital cogera 8 (57)
Nursing
Nurses rotate across maternal newborn child heaits 9 (64)
Neonatal nursing is considered a specialty 10 (71)
Nurses assigned to care for specific patients dugirifts 13 (93)
Nurse-to-patient ratio depends on acuity 9 (64)
Social worker available to provide support to tHEN 10 (71)
Biomedical engineer available 24/7 11 (79)
Respiratory therapy 3(21)

Table 2: Length of stay of healthcare providers in neonam#ls among 14 African Neonatal Network hospitals
Review every still birth Review key data from  Between senior medi- With obstetricians and

Review every
neonatal death

neonatal ward

cal and nursing staff midwives

# (%) # (%) # (%) # (%) # (%)
<1 year 14 (100) 9 (64) 11 (79) 6 (43) 9(63)
1-2 years 1(7) 2 (14) 6 (43) 1(7)
3-5 years 1(7)
>5 years 3(21) 1(7) 1(7) 3(21)
NA 1(7) 1(7)
Table 3: Nurse: patient ratio for various scenarios in 14cdsin Neonatal Network hospitals
Patient Scenario/ Ratio 1:1 1:2 1:3to 4 1:55t0 7 1:8to 10 1:10 to 15

# (%) # (%) # (%) # (%) # (%) # (%)

Mechanical ventilation* 3(21) 2 (14) 3(21) 2 (14)
CPAP 3(1) 6 (43) 4 (29) 1(7)
Stable, growing premature 5 (36) 4 (29) 4 (29) 1(7)

infant >1500 g

*Four units responded ‘not applicable’

Table 4: Frequency of meetings in neonatal units at 14 Afribleonatal Network Hospitals

Review every Review every Review key data Between senior

With obstetri-

Between clinicians

neonatal death stillbirth from neonatal medical and cians and mid- and management
ward nursing staff wives
# (%) # (%) # (%) # (%) # (%) # (%)
At least once a month14 (100) 9 (64) 11 (79) 6 (43) 9 (63) 9 (64)
At least once a quarter 1(7) 2 (14) 6 (43) 1(7) 1(7)
At least once a year 1(7) 2 (14)
Never 3(21) 1(7) 1(7) 3(21) 2 (14)
Unknown 1(7) 1(7)
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Fig 1: Availability of paediatric sub-specialties and lie@are support among African Neonatal Networkgitads (%)
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Discussion

This study aimed to provide an assessment of staffi
neonatal care at 14 hospitals in 5 African coustrige-
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Nurse-to-patient ratios in newborn units vary wydel
often influenced by factors such as facility typeda
available resources. The WHO "Guidelines for Newbor
Care in LMICs® recommend staffing ratios of 1 nurse
for every 2-3 critically ill infants in neonatal raunits

spite the WHO recommendations regarding human reand 1 nurse for every 5-10 newborns in low-risktauni
source strategies aimed at improving newborn carethat provide basic care and monitoring. In theipigpat-

there remains a significant lack of specific hezdtle
workforce standards for neonatal units in LMICs. @H

ing ANN units, nurses cared for a median of 4 pasie
on weekdays and 5 patients on nights and weekeAds.

and UNICEF advise that neonatal care units in thesestudy conducted in Kenya found that private setder

regions adopt staffing models that ensure adequate
erage for all critical tasks:** However, our study high-

cilities reported a median ratio of 3 babies persau
with a maximum of 7, while public sector facilitiexdi-

lights how staffing standards remain unstandardizedcated a median of 19 babies per nurse, with some in

revealing considerable variations both in the cosipo
tion and ratios of staff across the fourteen hadpisur-
veyed.

Neonatologists play a pivotal role in enhancingnatal
care, yet many LMICs struggle to staff full-timeesjal-
ists. Our survey indicates that 92% of hospitapporeed
on-call availability of neonatologists or paedieiins

around the clock, in line with WHO recommendations

for secondary and tertiary level newborn units. &or
over, 57% of doctors were always present in theitals
to attend to emergencies, which is crucial givendbar-
city of neonatologists. In their absence, genetalsp
cians contribute significantly to the managememex-
natal units, even without specialized training Bona-
tology 34

Adequate staffing is critical for ensuring safe affkc-
tive care for patients in neonatal care units, ah®vul-
nerable infants entirely reliant on their caregsveA
sufficient quantity and appropriate mix of qualifie
nurses are essential in neonatal ulitSotably, nearly

stances exceeding 25 per nufsdn contrast, high-
income countries typically adhere to stricter &taff
standards. For instance, the European Standar@aref
recommend a 1:1 nurse-to-infant ratio for intensiaee,
1:2 for intermediate care, and 1:4 for special c8tech
ratios are associated with improved neonatal ouéspm
emphasizing the critical role of adequate staffmgeo-
natal care:™

In the current study, 21% of hospitals reported g
tients on mechanical ventilation would have a lufse-
to-patient ratio, while 14% reported a 1:2 ratior Rew-
borns on CPAP, 43% of hospitals reported a 1:3:40 1
ratio. Additionally, 36% of hospitals reported ttstable
and growing premature infants weighing more than
1500 grams would have a 1:3 to 1:4 ratio, with itae
maining hospitals reporting higher ratios. Although
lower ratios (1:1 and 1:2) are preferable for istea
care settings, higher ratios (1:5 to 1:7) may iatHcre-
source constraints that could adversely affectimdity

of care. This data underscores the need for apiptepr
staffing in neonatal units, especially in criticateas

all (93%) ANN hospitals reported that nurses are assuch as mechanical ventilation, where close manior

signed to care for specific patients during thdiifts.
These findings indicate significant progress insimg
coverage, aligning with best practices that recondre
dedicated nurse for each patient.

is vital for patient survival and recovery. Addriegsthe
challenges posed by low nurse-to-patient ratios in
LMICs necessitates targeted human resource stestegi
The WHO advocates for policies ensuring sufficiamd
well-trained nursing staff to enhance the qualityew-

WHO estimates a global shortage of over 5.9 millionborn care. Implementing evidence-based staffing- pol
nurses, with 89% of this need concentrated in LMICs cies informed by local data is essential for imgmgv

This deficit often results in general nurses withited
specialized training filling neonatal roles, hinider the
advancement of neonatal nursing as a recognizeaafor
specialty in these region$.In many LMICs, neonatal
nursing lacks the formal recognition it enjoys iigh

neonatal care in resource-constrained environniénts.

Support staff are crucial for maintaining high-qtyal
neonatal care in resource-limited settings. Thisgary
includes respiratory therapists, biomedical engmaad

income countries. However, in 10 out of the 14 ANN technicians, physiotherapists, social workers, atigkr

facilities (71%), neonatal nursing is acknowledgeda
specialty. This finding is encouraging, as ongoéfg
forts in education, training, and global health s
may lead to the formalization and increased redagni
of neonatal nursin{f.*” However, the ANN data reveals
that the median percentage of nursing staff idiedtifis
neonatal specialty nurses was 13% with wide vaniati
with the lowest unit reporting no neonatal spegialt
nurses and the highest reporting 100%. This insensi
tency underscores the need for targeted effortento
hance neonatal nurse specializaton

healthcare professionals who play an essentialimdlee
effective functioning of NICUs, particularly in a®
where resources are scarce and neonatal mortatig r
are high?®?? Data from ANN hospitals indicate that
79% of hospitals have biomedical engineers, 71%e hav
social workers, and 21% have respiratory theramats
staff, highlighting the need for increased coverage
these essential supportive roles. Given the shertdg
specialized neonatal care professionals and egisén
source constraints, these supportive staff memibeirs
bridge the gap, ensuring that newborns receivenée
essary care despite prevailing challentjés.
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Staff turnover and retention in newborn units pegg
nificant challenges that directly influence the Iiyeof
neonatal care and the overall effectiveness ofthesle
services. Many LMICs face a shortage of skilledlthea
care workers, particularly in neonatal specialtéeeprob-
lem that is exacerbated by high turnover ratég!
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Implications for the Future

The insights garnered from this research pave thg w
for a deeper understanding of current staffing fizas
in neonatal units and underscore an urgent neestdor
dardized workforce criteria in LMICs. By addressing

Research in East and Southern Africa has highlighte identified variations in staffing, it is possiblerfstake-

alarming nurse turnover rates in neonatal units.ifo
stance, a study in Ethiopia reported an annualbtumn
rate of 25% among neonatal care nurses, primatity d
to salary dissatisfaction, heavy workloads, andtéich
professional development opportunitfésin Kenya,
turnover rates in public health neonatal units eahg

from 30% to 40% per year, largely driven by burnout

and low motivatiorf’ Similarly, in South Africa, over

50% of neonatal nurses considered leaving theii- pos

tions due to low wages, insufficient professiondt a
vancement options, and poor working conditih$he
average tenure of healthcare providers in ANN hatpi
indicates that only 50% of neonatologists, and 3%
paediatricians and specialist nurses, have beardna-
tal units for more than five years, which alignsthwi
findings from similar studies that may note a conoey
turnover rate.

holders to work collaboratively toward enhancing-ne
natal care and outcomes throughout Africa. Conse-
quently, the data and recommendations from thidystu
can support collective efforts to establish stadidad
staffing guidelines for African NICUs, ultimatelyni
proving neonatal health outcomes across the caritine
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