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Abstract: Nigeria has the highest 
neonatal mortality rate in Africa. 
One major contributing factor, 
which has been grossly unrecog-
nized is the poor neonatal referral 
system. The World Health Organi-
sation (WHO) recommends that 
sick and small newborn infants 
(SSNIs) should be referred early 
to higher health care facilities 
where they can be effectively ca-
tered for.  
Most of the Health Care Facilities 
(HCFs) where these infants are 
delivered either have a Level I 
neonatal units (NNU) or none at 
all. WHO has classified NNU into 
Levels I-IIIb, based on the size, 
availability of specialists, services 
and specialised equipment. Fol-
lowing delivery, referral involves 
just sending (verbally or written) 
the sick baby to another facility 
perceived to have the necessary 
capability to manage that condi-
tion at that particular time, without 
prior communication, stabilisation 
and appropriate transportation. 

This may eventually lead to a sick 
unstable baby being referred mul-
tiple times, thereby worsening the 
clinical condition and prognosis.  
One major hindrance to successful 
referral leading to a break in the 
referral chain is lack of referral 
network pathway. In other words, 
there is poor organization and dis-
tribution of HCFs with Level II-
IIIb NNU. To achieve a successful 
and effective transportation of 
infants an ideal transport system is 
also needed. 
A comprehensive literature search 
was conducted to identify relevant 
peer-reviewed articles on the state 
of neonatal referral system in Ni-
geria. The purpose of this review 
is to bring to the fore the state of 
neonatal referral system, transport 
system and referral network path-
way in Nigeria. 
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Introduction  
 
Nigeria bears one of the highest burden of neonatal mor-
tality globally and ranks among the leading contributors 
to neonatal deaths globally, second only to India.1,2 The 
neonatal mortality rate (NMR) in Nigeria (41 deaths per 
1000 live births) remains unacceptably high, reflecting 
persistent gaps in the healthcare system. Several factors 
have been identified by policymakers, the Federal Min-
istry of Health (FMoH), and the World Health Organiza-
tion (WHO) as key contributors to this burden: including 
weak health systems, poverty, inadequate infrastructure, 
and harmful socio-cultural practices.1,3 

 

One critical but often under-recognized contributor to 
neonatal mortality in Nigeria is the poorly developed 
and inefficient referral system in the country. Effective 
referral systems are essential to ensure that sick and 
small newborn infants (SSNIs) receive timely and ap-

propriate care. The World Health Organization recom-
mends early referral of high-risk neonates to facilities 
with the capacity to provide specialised neonatal care.3 
However, this recommendation is often not adequately 
implemented in Nigeria. 
 
In developed countries where pregnancies are largely 
supervised by professional health care personnel, early 
in-utero transfer of high risk pregnancies to highly spe-
cialised facilities for managing sick newborns and ma-
ternal complications is the safest and most reliable refer-
ral pathway for at risk newborns.4 On the contrary, in 
Nigeria, a significant proportion (over 60%) of deliver-
ies are unsupervised by trained health care professionals; 
most of these deliveries occur at home or by traditional 
birth attendants (TBAs)5,6 In addition, a significant pro-
portion of newborns are delivered in primary and secon-
dary health care facilities and maternities,7 which lack 
the capacity to manage neonatal complications, such as  



severe prematurity, severe birth asphyxia, and neonatal 
sepsis; which remain the leading causes of neonatal 
morbidity and mortality, necessitating timely transfer to 
higher levels of care.2,8 
 
Neonatal care services are typically categorised into 
levels based on capacity, level of personel, services and 
available equipment/technology. In addition, according 
to American Academy of Paediatrics (AAP), volume of 
SSNIs admitted, training, and availability of appropriate 
newborn transport are also important criteria for classifi-
cation.[9]The World Health Organization and the   
Federal Ministry of Health, (FMoH) Nigeria classify 
neonatal care into Levels I–IIIb.4,10,11 
Level I (Immediate and Essential Newborn Care): This 
offers the minimum standard of care in all facilities, 
where newborns are delivered such as primary health 
care (PHC) facilities, maternities and other private 
health care facilities (HCF).11 These facilities should be 
able to give basic newborn care, known as Essential 
Newborn Care (ENC) provided to all infants, especially 
stable term and preterm infants (≥1500g) at birth.12 

 
Level II (Special Newborn Care Unit): This offers spe-
cial care for moderately ill neonates or for infants need-
ing intermediate care, such as those delivered at more 
than 30 weeks gestational age (≥1500g) or stable but 
low-birth-weight infants. Minimum care offered include, 
monitoring of sick newborns, Kangaroo mother care 
(KMC), administration of oxygen, management of hypo-
thermia and hypoglycaemia, phototherapy for jaundiced 
newborns, feeding babies via alternate feeding methods, 
and provide non-invasive respiratory support with con-
tinuous positive airway pressure (CPAP).11 
 
Level IIIa (Neonatal Intensive Care Unit, NICU): Ba-
bies admitted into the NICU, include infants with hemo-
dynamic compromise (shock), apnea, moderate or se-
vere respiratory distress, needing CPAP/High flow nasal 
cannula oxygen or short-term mechanical ventilation for 
less than 7 days, very low birth weight (VLBW) < 1.5 
kg or delivered at <30 weeks gestational age; infants 
with an abnormal neurologic examination (such as hy-
poxic ischaemic encephalopathy stages I/II/III), infants 
with seizures, infants requiring an exchange transfusion 
(for hyperbilirubinemia or polycythemia), total par-
enteral nutrition for < 7 days.11 

 
Level IIIb (Regional subspecialty unit): This involves 
highly specialised neonatal care including paediatric 
surgery. Level IIIb neonatal unit (NNU) should have: 
the capabilities of level IIIa, additional capabilities and 
considerable experience in the care of the most complex 
and critically ill newborn including sub-specialists’ 
team, diverse specialised newborn diagnostic and inter-
ventional capacities eg Echocardiography, Computed 
tomography (CT) scan and Magnetic Resonance Imag-
ing (MRI) scan. Cases admitted into a Level IIIb facility 
include neonates requiring prolonged ventilation of 
more than one week and paediatric surgery (pre and post
-operative care); those with suspected metabolic or en-

docrine defects, hydrops fetalis, life threatening anoma-
lies and extremely low birth weight (ELBW) < 1 kg, 
needing total parenteral nutrition for more than one 
week.11 

 
Despite this classification, most healthcare facilities in 
Nigeria are unclassified as and operate at levels I and II 
or lack structured neonatal care units, making referral 
unavoidable for critically ill newborns delivered in these 
facilities.5,13-14 In addition, neonatal referral should be a 
coordinated process involving pre-referral stabilisation, 
effective communication, and safe transportation. How-
ever, in practice, this seems not to be the case in Nigeria. 
14,15 The purpose of this review is to highlight the state 
of neonatal referral system, referral network pathway 
and neonatal referral transport system in Nigeria; the 
challenges and to propose feasible, context-specific, and 
cost-effective solutions aimed at improving neonatal 
survival outcomes. 
 
 
 
Methods 
 
A comprehensive literature search was conducted to 
identify relevant peer-reviewed articles and research 
published in English. The electronic databases (PubMed, 
Scopus, and google scholar), were searched. The search 
strategy utilised combinations of the following medical 
subject headings (MeSH) and free-text keywords: 
“Neonatal Transport”, “Neonatal referral system in  
Nigeria”, “Levels of Neonatal care units”, “Neonatal 
referral pathway”. 
 
Standard Neonatal Referral System 
 
An ideal neonatal referral system is a well-coordinated, 
timely, and patient-centered process, which maintains 
continuity of care and designed to ensure that sick and 
small newborn infants (SSNIs) receive timely access to 
appropriate levels of neonatal services. It is anchored on 
the stabilisation of the sick neonate by the initiating fa-
cility, which also communicates with the mother/family 
the need for referral and with the receiving facility 
(providing full referral documentation, and continuous 
update on patient’s condition during transportation), 
ensuring appropriate preparedness and subsequent hand 
over of patient to the receiving facility.4 The receiving 
facility takes over complete care of the patient and pro-
vides appropriate back referral information to the initiat-
ing facility.16 
 
Pre-referral Stabilisation: Before referral, the neonate 
should receive Essential newborn care and be adequately 
stabilized to prevent deterioration during transport. This 
includes: maintenance of airway, breathing, and circula-
tion, thermal protection (prevention of hypothermia), 
correction of metabolic derangements, such as hypogly-
caemia, and initiation of necessary treatments (such as, 
antibiotics, vitamin K, oxygen therapy). Evidence shows 
that proper stabilization significantly improves neonatal  
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outcomes and reduces mortality.17  
 
Communication and Coordination: Effective referral 
requires prior communication between referring and 
receiving facilities. This involves information on avail-
ability of space and resources at the receiving center, 
and preparedness of the receiving team. Effective com-
munication reduces delays and unnecessary multiple 
referrals. Standardised referral documentation including 
referral notes and clinical summaries, and feedback 
mechanisms are also essential for continuity of care.4,17 
Additionally, a functional back-referral system allows 
patients to be returned to lower-level facilities after sta-
bilisation and treatment, optimising resource utilisation. 
 
Organised Referral Network Pathway/System  
 
A neonatal referral network system/pathway refers to a 
coordinated system linking healthcare facilities across 
levels of care, ensuring efficient patient flow and re-
source utilisation. An ideal and effective referral system 
must operate within a structured and regionalised neona-
tal care network, where health facilities are stratified 
according to capability (Levels I-IIIb) with specific roles 
and responsibilities, and referral pathways are clearly 
defined. Such systems have been shown to improve neo-
natal survival in high-income settings and are increas-
ingly advocated in low and medium income countries 
(LMICs).17 Referral network systems should involve 
both public and private health care facilities, especially 
in LMICs, where the private sector in health contributes 
a large and growing proportion (40-62%) of health-care 
services,18 It has been recommended by WHO to engage 
private sector in delivering quality maternal, newborn 
and child health care services.19 
 
Neonatal Transport System 
 
Neonatal transport is a critical link in the referral chain 
and should ensure safe, timely, and medically super-
vised transfer of neonates. Key components include:  
Specialised Neonatal Transport Teams: An ideal system 
includes dedicated neonatal transport teams comprising 
trained healthcare professionals skilled in neonatal re-
suscitation and stabilisation. Health care professionals in 
the transport team include CHEWs, paramedics, nurses, 
general practitioners, residents, paediatricians, neona-
tologists/paediatricians. These teams are responsible for: 
assessing the neonate prior to transport, providing care 
during transit and ensuring safe handover at the receiv-
ing facility. 
 
Equipped Transportation (Vehicles): Transport vehicles 
should be specifically designed or equipped for neonatal 
care. Essential components include transport incubators 
for thermal regulation, oxygen delivery systems and 
ventilatory support, monitoring devices (pulse oxime-
ters, temperature monitors) and emergency resuscitation 
equipment. 
 
 

Continuous Monitoring and Care: During transport, 
neonates should be continuously monitored for vital 
parameters, and appropriate interventions should be pro-
vided as needed. This ensures early detection and man-
agement of complications such as hypoxia, hypothermia, 
and hypoglycaemia. 
Thermal Protection: Maintaining normothermia using 
transport incubators and/or trans warmers is critical dur-
ing neonatal transport. In resource-limited settings, Kan-
garoo Mother Care (KMC) can serve as an effective 
alternative when incubators or trans warmers are       
unavailable. 
 
Standardised Protocols: The implementation of stan-
dardised protocols for neonatal transport ensures consis-
tency and quality of care. These protocols should cover-
stabilisation procedures, communication guidelines, 
transport logistics, handover processes. Standard operat-
ing procedures should guide all aspects of neonatal 
transport. Implementation of structured neonatal trans-
port systems has been associated with improved out-
comes and reduced mortality.16-17 
 
Focus on Nigeria: State of the Neonatal Referral  
System, Referral Network Pathways and Transpor-
tation in Nigeria.  
 
The neonatal referral system in Nigeria can be widely 
described as fragmented, inefficient, and poorly coordi-
nated, contributing significantly to adverse neonatal 
outcomes.  
 
Evidence from multiple Nigerian studies highlights ma-
jor deficiencies across all stages of referral. A prospec-
tive study conducted in Ibadan demonstrated that none 
of the referring facilities communicated with the receiv-
ing hospital prior to referral, and only 42% of neonates 
had referral documentation, indicating poor coordination 
and continuity of care.20 Another study done in Rivers 
State, similarly revealed that 78.6% of referring facilities 
rarely or never communicated with receiving centers, 
and no facility had a trained neonatal transport team, 
underscoring systemic weaknesses.21 Furthermore, refer-
ral is often initiated without adequate clinical stabilisa-
tion, with only 18.2% of neonates receiving resuscita-
tion and 14% receiving oxygen before transfer.21 In  
another study done at The University of Benin Teaching 
Hospital, Edo State, the receiving facilities were rarely 
contacted by the referring hospitals; 70.4% were not 
stabilised prior to transportation, with 40.0% transported 
from home.22 
 
The referral process is frequently characterised by    
delayed decision-making, often due to financial con-
straints; multiple sequential referrals, leading to treat-
ment delays; and inadequate preparation of neonates 
prior to transfer. These practices result in neonates arriv-
ing at tertiary centers in compromised states, including 
hypothermia, hypoglycaemia, and severe respiratory 
distress. Additionally, there is no effective back-referral 
system, limiting continuity of care after stabilisation and  
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treatment. The lack of structured referral pathways fur-
ther compounds inefficiencies, particularly in rural and 
underserved regions where access to higher-level care is 
limited.  
 
Referral network system/pathway in Nigeria 
 
A neonatal referral network pathway in Nigeria is 
largely absent or poorly developed. A recent multicentre 
study in Southern Nigeria found that no standardised 
neonatal transport or referral network pathway exists, 
and healthcare facilities operate largely in isolation.21  
 
Key characteristics of and challenges against the  
current referral network system in Nigeria, include: 
 
Lack of sufficient level II to III NNU: The number of 
health care facilities that offer Level II/III neonatal in-
tensive care are limited and unevenly distributed in the 
country. Even amongst these few available, a large pro-
portion is largely privately owned. In a study done ten 
(10) years ago among 54 HCFs, only 5 (9.3%) of them 
were level III NNU, with up to 40% being privately 
owned.22 Despite this high proportion of NNUs being 
privately owned, these HCFs are usually not included in 
the referral network pathway/system. This seems to be 
since it is perceived as statutory that referrals should be 
made from public (primary or secondary) HCFs to pub-
lic (tertiary) HCFs whether or not the services, technol-
ogy, specialised team or bed spaces are available. Thus, 
most of these babies suffer multiple referrals before 
eventually arriving at the appropriate facility. 
 
Lack of Regionalisation: There is no formal designation 
of the few and functional public and private facilities 
into structured referral tiers with clearly defined roles.22 
Although neonatal care is theoretically classified into 
Levels I–IIIb, this classification is not operationalised 
into a functional referral network. Lack of classification 
of these facilities, is the major contributing factor to 
multiple referrals and thus, late intervention and then 
mortality. 
 
Absence of Coordination Mechanisms: There are no 
centralised systems for bed availability tracking, referral 
coordination and emergency neonatal transport dispatch. 
As a result, referral decisions are often made without 
confirmation of receiving facility readiness, leading to 
inefficiencies and avoidable risks. 
 
Poor Inter-Facility Linkages: Facilities often refer pa-
tients based on perceived capability rather than estab-
lished protocols, leading to: inappropriate referrals, 
overburdening of public tertiary centers, and delays in 
accessing the level of definitive care needed. The degree 
of Inter-facility linkages in LMICs is widely varied, 
depending on if it is public-public, public-private, pri-
vate-public or private to private. Establishing referral 
linkage protocols for private to private linkages may be 
easier with less bureaucracy and political bottle necks, 
compared to that encountered in public – private link-

ages. 
 
Inequitable Distribution of Services: In Nigeria, Level II 
and III neonatal intensive care units (NICUs) are mostly 
concentrated in urban areas, forcing referrals over long 
distances. This geographical imbalance contributes to 
delays and worsened outcomes. 
 
“Unsupervised”/Home deliveries: The preference for 
home deliveries is high, as up to 60% of women are un-
supervised by trained HCWs; this inevitably leads to 
delayed health-seeking behavior, thereby endangering 
the lives of the newborn and mother. Interestingly, home 
deliveries are not being discouraged but such deliveries 
must always be closely supervised and must be done 
only in low risk pregnancies; but this is not the case in 
LMICs.  
 
Socio cultural Factors: In addition, socio cultural beliefs 
and practices also influence access to level III neonatal 
services: individuals, families and community leaders 
would rather exhaust their meager resources in the 
health care of an ill adult, (especially one who is per-
ceived as the actual/ potential bread winner of the fam-
ily), instead of on ill newborn babies. Infact, most par-
ents/families of ill newborn infants take succor in telling 
themselves “we will have another child”. This, has also 
gone further to influence choices of health care services 
offered in private facilities in rural settings, as many if 
not all prefer to invest resources in sick adults or older 
children with less interest in the SSNIs who need a level 
II/III neonatal care. 
 
Financial Barriers: Management of a sick newborn in a 
level II/III NICU can be very expensive and most fami-
lies affected, tend to be from low or medium income 
settings, with limited resources to pay out of pocket, 
which inevitably leads to delayed decision-making. The 
National Health Insurance Authority (NHIA) and other 
private health insurance companies cover payment for 
level II/III services, but this is only available to a small 
proportion of the population. Although the NHIA and 
The FMoH have launched the Comprehensive Emer-
gency Obstetric and Newborn Care (CEMoNC) project 
in several States, its impact is yet to be felt in the Coun-
try due to lack of adequate Level II/IIIb NNU in public 
health facilities. Involving private HCFs with level II/III 
NNU in the CEMoNC project, will significantly  
improve its impact in reducing neonatal mortality in 
Nigeria.  
 
Neonatal transport system in Nigeria 
 
The neonatal transport system is a critical component of 
the referral chain. However, in Nigeria, it can be widely 
regarded as underdeveloped, informal, and unsafe.   
Neonatal transport system in the country has failed at 
several levels: 
 
Inefficient Modes of Transportation: Transport practices 
are predominantly non-medical. In the Ibadan study,  
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43.9% of neonates were transported in private vehicles, 
40.6% in commercial vehicles and only 4.0% by ambu-
lance.20 A 2024 study in Rivers State, reported that over 
80.0% of neonates were transported by taxis or private 
cars, with no use of dedicated neonatal ambulances.[21]

Similarly, in Edo State, only 3.5% of neonates were 
transported by ambulance and over 90.0% were trans-
ported in cars.22 In Nigeria, uptake of KMC for neonatal 
transport is poor, despite its proven benefits in prevent-
ing hypothermia during neonatal transport in Nigeria; 
with high rates of hypothermia reported among referred 
neonates.4 

 
Lack of Skilled Personnel: Most neonates are trans-
ported without trained medical personnel. Only 7% were 
accompanied by healthcare workers in the Ibadan study.
[20]In Edo State, most neonates (88.7%) were accompa-
nied by a health care worker. Even when personnel are 
present, they often lack formal training in neonatal trans-
port. Notably, no facility in the study in Rivers State had 
a trained neonatal transport team, highlighting a critical 
gap in service delivery.21 

 
Inadequate Equipment and Monitoring: Essential trans-
port equipment is rarely available: In the study done in 
Ibadan, oxygen was available in ~3.5% of cases, bag-
valve-mask device in 3.7% and incubator use in <1%.20 

Similarly, in the study done in Edo State, only 1.8% of 
cases were monitored.22 In Nigeria, monitoring during 
transport is virtually non-existent, exposing neonates to 
preventable complications. 
 
Poor Pre-transport Stabilisation: Pre-transport care is 
inadequate, contributing to deterioration during transit. 
Reported complications include hypothermia, hypogly-
caemia, seizures, and apnoea. In the Ibadan study, 4.7% 
of neonates were dead on arrival, reflecting the severity 
of transport-related risks,21 while in Edo State, 26.1% of 
the referred cases had poor outcome leading to death.22 

 
Absence of Neonatal Transport Networks: The absence 
of structured Neonatal Transport Network Services 
(NTNS) is a defining feature of the Nigerian system. 
Both studies done in Rivers and Edo States, concluded 
that the lack of neonatal transport networks is a major 
contributor to high neonatal mortality, with urgent need 
for system-level reforms.21-22 
The neonatal referral system, referral network, and 
transport system in Nigeria are interdependent, and defi-
ciencies in one component exacerbate failures in others. 
Poor referral systems lead to delayed decision-making, 
while weak referral network pathway/system leads to 
inefficient patient routing and inadequate transport sys-
tems results in clinical deterioration during transfer. To-
gether, these factors create a cycle of delayed and 
suboptimal care, ultimately increasing neonatal morbid-
ity and mortality. 
 
The Way Forward / Solutions 
 
Improving neonatal referral systems in Nigeria requires 

multilevel interventions, which include: development 
and establishment of regionalised referral network path-
way/system; as this helps create clear referral pathways, 
which must be organised and inclusive of private health 
care facilities. All inclusive facilities will be designated 
by the level of care (Levels I-IIIb). Strengthening neona-
tal transport systems is critical and serves as a huge in-
vestment in neonatal transport infrastructure. It includes: 
procurement of equipped neonatal ambulances, estab-
lishment of dedicated transport teams, and development 
of transport protocols and network. 
 
Building capacity through recruiting and training an 
efficient transport team positively impacts on neonatal 
outcomes. Continuous professional development pro-
grams should be implemented across all levels of care. 
Another important solution to the poor neonatal referral 
system in The Country is improving and enhancing-
Communication Systems between HCFs and health care 
workers through the use of mobile health technologies. 
Simple interventions such as phone-based coordination, 
mobile applications, and digital referral systems can 
significantly improve efficiency. 
There is an urgent need to develop National guidelines 
and policies to standardise neonatal referral and trans-
port services in the country. These guidelines could then 
be easily integrated into the already existing National 
guidelines and policy on neonatal care and other existing 
maternal and child health programs. Developing and 
establishing financial protection mechanisms, such as 
expanding National, State-based and local health insur-
ance coverage to include transportation and neonatal 
intensive care for sick newborn infants will enhance the 
quality of care the newborn receives. In addition, out-of-
pocket payments can be reduced through expanding  
existing free health programmes for maternal health to 
involve neonatal intensive care services so as to improve 
access to care and reduce delays in referral and thus neo-
natal mortality. The impact of Health Education and 
promotion at the community level cannot be overempha-
sized. This involves engaging and educating key leaders 
and decision makers in the community, such as: village 
leaders, market leaders, community elders, school heads, 
religious leaders etc. on the benefits of the presence of 
trained health care workers during delivery, facility-
based deliveries and the importance of early and timely 
referral of sick new born infants to higher levels of care. 
 
 
 
Conclusion 
 
The literature consistently demonstrates that neonatal 
referral, referral network, and transport systems in  
Nigeria are poorly developed and inadequately coordi-
nated. The absence of structured systems, combined 
with limited resources and weak health system infra-
structure, significantly contributes to poor neonatal  
outcomes. 
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