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Abstract: Background: Neonatal 
respiratory support, including oxy-
gen therapy, is critical for reduc-
ing neonatal mortality in sub-
Saharan Africa, where neonatal 
outcomes remain poor due to in-
frastructure and resource limita-
tions. 
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. 
Results: While oxygen was uni-
versally available, only 78% of 
hospitals had pulse oximeters and 
21% had blood gas analysis capa-
bilities. CPAP was available in 
77% of hospitals, but only 36% 
had surfactant and 14% offered 
blended oxygen to all neonates. 
Protocols for oxygen use varied, 
with just 64% having target satu-
ration guidelines and 43% using 
pulse oximeter alarms. Oxygen 
supply interruptions were com-
mon, and equipment gaps, like 
compressed air and monitoring 
tools, were prevalent. 
Conclusion: Major deficiencies in 
neonatal respiratory care and oxy-
gen use persist across ANN hospi-
tals, including limited access to 
monitoring tools, standardized 
protocols, and advanced therapies. 
Addressing these gaps through 

infrastructure investments, proto-
col development and standardiza-
tion, training, and supply chain 
improvements is essential to ad-
vancing neonatal care through 
optimal respiratory support in re-
source-limited African settings. 
 
Keywords: Neonatal care; Oxy-
gen therapy; Respiratory support; 
Continuous Positive Airway Pres-
sure (CPAP); Neonatal mortality; 
Pulse oximetry; Surfactant ther-
apy; Resource-limited settings. 
 
 
Résumé: Contexte: Le soutien 
respiratoire néonatal, y compris 
l’oxygénothérapie, estessentiel 
pour réduire la mortalité néonatale 
en Afrique subsaharienne, où les 
resultants restent mediocre en rai-
son des limites en matière d’infra-
structures et de ressources. 
Méthodes: Quatorze hôpitaux du 
Réseau Néonatal Africain ont ré-
pondu à une enquêteannuelle sur 
les établissements et à une enquête 
sur les structures de santé, co-
développées par des membres du 
Réseau Néonatal Africain et du 
Vermont Oxford Network. Toutes 
les analyses ont été réalisées à 
l’aide de statistiques descriptives. 
Résultats: Bien que l’oxygènesoit 
disponible dans tous les hôpitaux, 
seuls 78% disposaient 
d’oxymètres de pouls et 21% 
avaient accès à l’analyse des gaz  
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sanguins. La CPAP était dispon-
ible dans 77 % des hôpitaux, mais-
seulement 36% avaientaccès au 
surfactant et 14 % proposaient un 
mélange d’oxygène à tous les nou-
veau-nés. Les protocols d’utilisa-
tion de l’oxygèn evariaient : 64 % 
seulement des hôpitaux dis-
posaient de directives sur les satu-
rations cibles, et 43 % utilisaient 
les alarmes des oxymètres de 
pouls. Les interruptions d’approvi-
sionnement en oxygène étaient 
fréquentes, et des lacunes impor-
tant esétaient observes en matière 
d’équipements, notamment l’air 
comprimé et les outils de surveil-
lance. 
Conclusion: De graves insuff-

isances persistent dans la prise en 
charge respiratoire néonatale et 
l’utilisation de l’oxygène dans les 
hôpitaux du Réseau Néonatal Afri-
cain, notamment en ce qui con-
cerne l’accès limité aux outils de 
surveillance, aux protocols stan-
dardisés et aux traitement savan-
cés. Combler ces lacunes par des 
investissements dans les infra-
structures, le développement et la 
standardisation des protocoles, la 
formation, et l’amélioration de la 
chaîne d’approvisionnement est 
indispensable pour faire pro-
gresser les soins néonatals grâce à 
un soutien respiratoire optimal 
dans les contexts africains à re-
sources limitées. 
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Introduction 
 
Neonatal care is an essential component of healthcare, 
particularly in sub-Saharan Africa where neonatal mor-
tality remains a significant public health concern.1 De-
spite advances in medical technology and neonatal care 
practices globally, neonatal morbidity and mortality 
rates remain high in many low- and middle-income 
countries (LMICs).2 Neonatal mortality accounted for 
nearly 40% of all under-five deaths globally, with most 
of these deaths occurring in LMICs.3 In sub-Saharan 
Africa, specifically, the neonatal mortality rate is among 
the highest in the world, exacerbated by factors such as 
inadequate access to well-trained health care profession-
als, insufficient medical infrastructure, and limited avail-
ability of essential medical resources.4,5 
 
Neonatal care in Africa is characterized by significant 
variability in resource availability and clinical practices 
across countries and healthcare settings. While some 
countries in Africa have made notable progress in reduc-
ing neonatal mortality rates through targeted interven-
tions, many still struggle with basic infrastructure and 
medical supplies, particularly in rural or underserved 
regions.6 The availability of reliable oxygen and the 
tools to monitor and adjust oxygen levels, a fundamental 
intervention for managing neonatal respiratory distress 
syndrome (RDS), apnoea of prematurity, and other res-
piratory conditions, is often limited by both financial 
and technical barriers.7 This lack of access to essential 
neonatal respiratory support modalities contributes to 
poor outcomes for newborns requiring critical care.8 
 
Several studies across Africa have highlighted the need 
for improved neonatal care infrastructure. A study in 
Kenya found that less than half of neonatal units had 
access to continuous positive airway pressure (CPAP) 
machines, and only a fraction had access to neonatal 
ventilators.9 Similarly, a study in Uganda highlighted 
that neonatal oxygen therapy protocols were not consis-
tently followed, with substantial variation in how oxy-

gen was delivered, and significant gaps in the availabil-
ity of trained personnel to administer these treatments.10 
These findings are mirrored in other African countries, 
where inconsistencies in the availability of essential 
neonatal services continue to challenge the effectiveness 
of neonatal care.11 
 
The African Neonatal Association and Vermont Oxford 
Network partnered to co-develop the African Neonatal 
Network (ANN), a collaborative quality improvement 
(QI), learning and leadership development community. 
The ANN launched in 2023 across 17 neonatal units in 
five countries, Ethiopia, Nigeria, Rwanda, Uganda and 
Zimbabwe. The network seeks to improve the quality of 
care through promoting a networked and collaborative 
approach, where hospitals can share resources, data, and 
strategies for improving the quality of neonatal care. 
Through collaborative efforts, the ANN aims to stan-
dardize neonatal care practices, share expertise and 
benchmark to global standards to improve access to life-
saving interventions like oxygen therapy. This network 
supports the establishment of guidelines, protocols and 
adoption of best practices, which have been shown to 
improve outcomes in resource-limited settings12 
 
Despite the need to standardize neonatal oxygen therapy 
across members of the ANN, there are no recently pub-
lished papers on the current practices to serve as a base-
line to inform future quality improvement projects. The 
purpose of this evaluation was to determine the current 
status of oxygen use and respiratory support infrastruc-
ture critical to neonatal care across the network.  
 
 
 
Methods 
 
Data collection was conducted in 14 African Neonatal 
Network (ANN) member hospitals across five countries: 
Ethiopia, Nigeria, Rwanda, Uganda, and Zimbabwe.  
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Vermont Oxford Network (VON) conducts an annual 
survey for members that was co-developed with ANN 
faculty members, which includes information on the 
hospital setting, number of beds and admissions, staff-
ing, obstetric service, follow-up clinic, resuscitation and 
essential newborn care, transfers and transport, family-
centred care, services provided by the neonatal unit, 
guidelines in the neonatal unit, quality assurance/
continuous quality improvement, and level of neonatal 
care. Participation in the membership survey is manda-
tory. The responses used for this manuscript are from 
2023. 
 
In October 2023, the ANN conducted a health facility 
assessment to collect more detailed information on 
buildings and facilities, medications, diagnostics and 
consumables, equipment, staffing, governance, thermal 
regulation and foetal transition, nutrition, family-centred 
care and kangaroo mother care, infection prevention and 
control, and perceived priorities. Tables of hospital-level 
measures include data from both the membership survey 
and the health facility assessment. 
 
Tables of hospital-level measures include data from both 
the membership survey and the health facility assess-
ment. All analyses are descriptive. 
The collaborative QI project and subsequent assess-
ments received individual and hospital institutional re-
search and ethics review approvals at the start of the 
collaborative and learning initiative.  
 
 
 
Results 
 
All hospitals reported that oxygen is available, although 
only 78% reported having oximeters and only 21% re-
ported having blood gas analysis (Table 1). Ten hospi-
tals (77%) reported having nasal CPAP with blended 
oxygen and seven (54%) had CPAP with 100% oxygen. 
Surfactant was reported available at five hospitals 
(36%). ROP screening was done in eight hospitals 
(57%), and retinal cryotherapy or laser retinal ablation 
treatment was available at four hospitals (28%). 
 
Among the member hospitals, 86% had guidelines for 
oxygen and CPAP initiation, escalation, and wearing 
that were used consistently while 64% had protocols on 
target saturations for neonates on oxygen and 43% had 
policies on pulse oximeter alarms.  
 
Of the 14 hospitals, six (43%) reported rarely or never 
having an interruption in oxygen supply, while five 
(36%) reported rarely or never having an interruption in 
compressed air of more than three minutes (Table 2). 
Seven hospitals (50%) reported not having compressed 
air. 
 
Blended air-oxygen was not available at 29% of hospi-
tals, while 57% of hospitals reported having blended air-
oxygen for some infants and 14% reported having 

blended air-oxygen for every infant, including in the 
labor ward, operating theatre, and neonatal unit. Fifty 
percent of the hospitals reported having air compressors 
with the ability to blend air-oxygen. 
 
Table 1: Availability of oxygen and related items at 14  
African Neonatal Network Hospitals 

*Could answer “yes” to more than 1 
**N=13 
 
Table 2: Interruptions in oxygen supply at 14 African  
Neonatal Network Hospitals 

 
 
 
Discussion 
 
The ANN surveys found that critical aspects of neonatal 
respiratory care, such as blood gas analysis and the 
availability of surfactant therapy, remain limited. These 
findings highlight a gap in the availability of compre-
hensive respiratory care for neonates, which is crucial 
for improving outcomes.11,12 
 
Most ANN member hospitals (64%) had protocols on 
target saturations for neonates on oxygen while the rest  

  No. % 

Surveyed facilities 
Source of Oxygen 
Piped* 
Cylinder* 
Concentrator* 

14 

  
6 

9 

5 

100 
  
43 

64 

36 
Presence of: 
  Pulse oximetry 11 79 
  Continuous pulse oximetry for patients on 
CPAP 

8 62 

  Nasal CPAP with 100% oxygen** 7 54 
  Nasal CPAP with blended oxygen** 10 77 
  Intubation equipment** 10 77 
  Trained intubation team** 9 69 
  Pneumothorax treatment team 5 36 
  Mechanical ventilation 8 57 
  Blood gas analysis 3 21 
  Surfactant 5 36 
  Caffeine 6 43 
  Aminophylline 9 64 
  Indirect ophthalmoscopy ROP screening 8 57 
  Retinal cryotherapy or laser ablation treatment 4 29 

  No. % 

Interruption in Oxygen Supply of >3 Minutes 

At least once a month 
At least once a year 

Rarely or never 

  
5 

3 

6 

  
36 

21 

43 
Interruption in Compressed Air of >3 Minutes 

At least once a month 
At least once a year 

Rarely or never 
Not applicable 

  
1 

1 

5 

7 

  
7 

7 

36 

50 
Not Enough Oxygen Sources for Every Infant 

At least once a month 
At least once a year 

Rarely or never 

  
2 

2 

10 

  
14 

14 

71 
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lacked these protocols which guide ideal neonatal oxy-
gen therapy. However, the reliance on various oxygen 
sources – piped systems (43%), cylinders (64%), and 
concentrators (36%) – highlight infrastructural variabil-
ity. This finding contrasts with high-income countries 
(HICs), where piped oxygen and medical air are stan-
dard in most neonatal units, ensuring consistent and un-
interrupted supply.14 The lack of uniformity in oxygen 
delivery methods in surveyed hospitals may reflect chal-
lenges in infrastructure development and resource allo-
cation in low- and middle-income countries (LMICs).16 
In the ANN, where 47.7% of all infants discharged in 
2024, and 61.0% of those born less than 32 weeks’ ges-
tation, were exposed to oxygen, both delivery and sup-
ply are critical issues.17 
 
Only 79% of hospitals had pulse oximeters, and fewer 
(62%) employed continuous pulse oximetry for neonates 
on CPAP. These figures reveal a gap in routine monitor-
ing compared to HICs, where pulse oximetry is consid-
ered a cornerstone for neonatal respiratory manage-
ment.18 Without regular or continuous pulse oximetry, 
adjusting oxygen levels to maximise outcomes and 
avoid oxygen toxicity is nearly impossible. The absence 
of blood gas analysis in most facilities (79%) severely 
limits the ability to monitor respiratory status compre-
hensively, impeding optimal clinical decision-making.19 
 
Surfactant was available in only 36% of hospitals. HICs 
routinely administer surfactant therapy as a standard of 
care for neonates with respiratory distress syndrome 
(RDS) who meet treatment criteria, significantly im-
proving survival rates.20 Among infants born less than 
32 weeks’ gestation discharged from ANN member hos-
pitals in 2024, 9.8% received surfactant.17 
 
Similarly, the limited availability of blended oxygen 
raises concerns, as administering unblended oxygen is 
associated with risks of hyperoxia and retinopathy of 
prematurity (ROP).21 Of infants born less than 32 
weeks’ gestation discharged from ANN member hospi-
tals in 2024, 12.1% received an ROP examination and 
59.6% of those had ROP.17 These findings emphasize 
the need for investments in equipment that enable pre-
cise oxygen delivery and enhance safer oxygen therapy 
use among ANN neonatal units to prevent ROP.22 
 
While 86% of hospitals reported having guidelines for 
oxygen and CPAP use, only 64% had protocols for tar-
get oxygen saturations. Furthermore, half of the hospi-
tals lacked policies on pulse oximeter alarms, which are 
critical for timely detection of desaturation or hyper-
oxia.23  These deficiencies may result in inconsistent 
care practices, potentially leading to preventable compli-
cations, highlighting the need for standardized proto-
cols.24 
 
Intermittent interruptions in oxygen supply were com-
mon, with only 43% of hospitals reporting rare or no 
interruptions. This finding contrasts with hospitals in 
HICs, where oxygen supply is rarely disrupted due to 

robust infrastructure and maintenance. Addressing these 
supply chain vulnerabilities is crucial for ensuring reli-
able neonatal respiratory care.25 Because of the devastat-
ing effects in multiple babies should oxygen supply be 
interrupted for more than a few minutes, it seems logical 
that ensuring a consistent, reliable supply of oxygen 
should be high in the priorities of investing in neonatal 
care infrastructure. 
 
Although 69% of hospitals reported having trained intu-
bation teams, the limited availability of pneumothorax 
treatment teams (36%) points to skill gaps. Investing in 
training programs and simulation-based education could 
enhance the capacity of healthcare providers to manage 
critical neonatal conditions.26 
 
The findings from the ANN align with challenges ob-
served in many LMICs, where respiratory care is signifi-
cantly constrained by limited resources, training, and 
inconsistency.27 Efforts in South-East Asia and Latin 
America to improve neonatal care through initiatives 
such as CPAP scale-up and oxygen monitoring have 
demonstrated mortality reductions of up to 40%,28 sug-
gesting that similar investments could yield substantial 
benefits in Africa. Quality improvement can also play a 
role. In the Ethiopian Neonatal Network, teams partici-
pating in a quality improvement collaborative used re-
mote education and mentorship, without additional re-
sources, to improve documentation of the Downes score 
on admission, increase the number of infants receiving 
CPAP, and decrease mortality.29 
 
LMICs, including Rwanda and other African nations, 
face challenges in aligning neonatal care standards with 
global benchmarks. For instance, studies in sub-Saharan 
Africa report similar deficits in respiratory care infra-
structure and human resource availability.30,31 However, 
innovative solutions such as solar-powered oxygen con-
centrators and task-shifting strategies have shown prom-
ise in improving neonatal outcomes in resource-
constrained settings32 
 
The strengths of this evaluation centre on reporting the 
status of oxygen use and respiratory support infrastruc-
ture in the pilot ANN units at the launch of the network; 
a benchmark critical to establish prior to prioritizing 
network improvement efforts.  Although the quantitative 
findings from the ANN may not be generalizable to the 
broad sub-Saharan African context or LMICs globally, 
they may have comparative value and encourage assess-
ment of these important infrastructure elements in other 
contexts.  This evaluation is cross-sectional, and indeed 
there is hope that the results will change over time with 
repeated measurement following advocacy and invest-
ments directed toward improving the gaps identified. 
This evaluation, however, does have important limita-
tions that deserve highlighting. The survey is self-
reported by neonatal team leaders, without confirming 
answers or functionality on a site visit.  The answers 
reflect a snapshot of time as answers are often dynamic.  
Although honest answers are highly encouraged for all  
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of ANN work, it is possible that some survey respon-
dents may err on the side of projecting a positive picture 
when resources are in flux.  These limitations under-
score the importance of the gaps identified, noting that 
the magnitudes could potentially be even larger at times, 
and in different contexts.   
 
 
 
Conclusion 
 
The survey highlights significant gaps in respiratory 
care services across neonatal units in the African Neona-
tal Network. Although oxygen is universally available, 
inconsistencies in equipment, protocols, and training 
limit the quality of care. Addressing these challenges 
requires a multifaceted approach: 
• Infrastructure Investments: Prioritizing piped oxy-

gen systems, blended air-oxygen delivery devices, 
and critical monitoring equipment like pulse oxime-
ters and blood gas analysers. 

• Standardization of Care: Developing and enforcing 
consistent guidelines for oxygen therapy, target 
saturation levels, and alarm settings for pulse oxi-
meters. 

• Capacity Building: Expanding training programs to 
equip neonatal teams with skills for advanced respi-
ratory support and emergency procedures. 

• Sustainable Solutions: Strengthening supply chains 

to ensure uninterrupted oxygen delivery and explor-
ing cost-effective technologies for resource-limited 
settings. 

These efforts are essential to bridging the gap between 
neonatal respiratory care in LMICs and HICs, ultimately 
reducing neonatal morbidity and mortality in Africa.  
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