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Background  
Cardiopulmonary resuscitation is a fundamental intervention for treating cardiac arrest, 
particularly when executed promptly and accurately. Paediatric Advanced Life Support 
(PALS), developed by the American Heart Association (AHA), is a specialized training 
designed for the emergency care of infants and children. Nigeria’s National Surgical 
Obstetric Anaesthesia and Nursing Plan (NSOANP) has prioritized emergency 
preparedness and, in collaboration with a cleft-focused organization (Smile Train 
Incorporated, New York), deployed PALS training across the country. This report 
evaluates the scope and short-term outcomes of this training initiative, highlighting its 
potential role in enhancing paediatric surgical safety and outcomes in resource-limited 
settings. 

Methods  
A retrospective review of 106 participants and 2 instructors trained in PALS over a period 
of 3 years. 

Results  
A total of 106 participants, including 67 (70.7%) males and 39 (38.6%) females, from 
diverse specialties, were trained across the six geopolitical zones of the country. 
Participants included 75 (70.8%) consultants and 31 (29.2%) junior doctors. All 
participants passed the post-test and received AHA certification. The median pre-test 
score was 81% compared to the median post-test score of 92% (p 0.05). Feedback 
indicated 100% improvement in skills, confidence in handling paediatric emergencies, 
and satisfaction with the training quality. Participants expressed willingness to 
disseminate their newly acquired skills to colleagues. In addition, 2 instructors trained 
during the period have been involved in training participants for basic life support as well 
as PALS. 

Conclusions  
The implementation of PALS training under NSOANP improved the knowledge and skills 
of healthcare providers in managing paediatric emergencies. This initiative demonstrates 
the potential impact of structured life support training in strengthening paediatric 
surgical safety and outcomes in low-resource settings. 

Cardiopulmonary resuscitation is regarded as a simple 
and effective method of treating cardiac arrest when 
promptly and correctly carried out.1 Paediatric Advanced 
Life Support (PALS) is a specialized training developed by 
the American Heart Association (AHA) for emergency care 
of infants and children. 

In Low- and Middle-Income Countries (LMICs) such as 
Nigeria, issues such as under-reporting of cases and paucity 
of data limit reliable estimates of the incidence of sudden 
cardiac deaths in children and infants.2 In general, survival 

after “sudden cardiac arrest remains unacceptably low at 
less than 10% in most parts of the world”.3 Physicians who 
routinely manage paediatric emergencies are expected to 
undergo PALS training. 

Paediatric emergency care in Nigeria faces numerous 
challenges, ranging from inadequate infrastructure to a 
shortage of trained healthcare professionals. The country’s 
healthcare system struggles to meet the demands of its 
growing population, with children being particularly vul
nerable. Emergency preparedness in Nigeria’s healthcare 
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facilities, particularly for paediatric care, is generally inad
equate. In one survey of children’s emergency rooms at 9 
tertiary hospitals in southern Nigeria, only 5 (55.6%) had 
doctors and nurses with training in emergency triage, 5 
(55.6%) had doctors with certification in emergency care, 
but none had a nurse with certification in emergency care.4 

In another report of 34 tertiary-level paediatric emergency 
departments across Nigeria, none of the heads of the emer
gency department had a specialist or fellowship qualifica
tion in emergency medicine, or a sub-specialty fellowship 
or certificate in paediatric emergency medicine.5 In that re
port, some professionals are unable to perform high-qual
ity CPR, and or lack the knowledge and skill to carry out 
PALS, having never undergone any formal session of PALS 
training. Many of the professionals have either never re
ceived formal PALS training or have been trained with long 
elapsed certification periods. 

The absence of regular training and certification pro
grammes in paediatric life support results in a workforce 
that is not adequately prepared to handle paediatric emer
gencies, significantly impacting patient outcomes. The im
pact of inadequate paediatric emergency care is reflected 
in Nigeria’s high child mortality rates, with the country 
having one of the highest under-five mortality rates in the 
world, at 117 deaths per 1,000 live births in 2020.6 Many 
of these deaths are potentially preventable with timely and 
adequate emergency care. 

To begin to address these shortcomings, Nigeria has pri
oritized emergency preparedness and life support in her 
National Surgical, Obstetric, Anaesthesia and Nursing Plan 
(NSOANP).7 In collaboration with a cleft-focused organi
sation (Smile Train Incorporated, New York), NSOANP de
ployed PALS training across the country beginning from 
2021. The objective of this report is to show the scope 
and short-term outcome of PALS training in Nigeria and 
is intended to highlight the potential role of life support 
training in strengthening children’s surgical safety and out
comes in low resource settings. 

METHODS 

This is a retrospective review of the PALS training con
ducted between May 2021 and November 2023. The train
ings were conducted at 6 locations across the country, in 
Abuja (north central zone), Lagos (south west zone), Kano 
(north west zone), Gombe (north east zone) Enugu (south 
east zone), and Port Harcourt (south south zone), repre
senting the 6 geopolitical zones of Nigeria. 

PARTICIPANT SELECTION 

The target population for the training was senior level doc
tors who routinely deal with paediatric emergencies. Par
ticipants were selected from specialized cleft care treat
ment centres, as well as public tertiary hospitals based on 
their involvement in cleft lip and palate, and children’s sur
gical care. Participants were nominated by the geopolitical 
zone lead for cleft lip and palate care to ensure geopolitical 

spread. The nomination of participants was based on the 
following criteria: 

TRAINING 

PROVIDER TRAINING 

The training was structured according to AHA require
ments. All participants had undergone training in basic life 
support before progressing to PALS training. 

Details of the training involved the following: 

INSTRUCTOR TRAINING 

This was a 2-day onsite training of participants who had 
previously undertaken training in basic life support (BLS) 
and PALS with excellent performance. As part of the train
ing, they were required to teach BLS and PALS under super
vision of the instructor faculty. 

DATA MANAGEMENT 

DATA COLLECTION PROCEDURES 

Pre-test was done online by each participant. Data on post- 
test were recorded during the training for each training 
group and uploaded to ATLAS, the AHA certification plat
form. A paper-based survey in the form of a 5-point Likert 
scale was administered to participants to obtain informa
tion on their experience as well as their comments regard
ing the training. A WhatsApp group was created for com
munication with participants as well as to track their 
experience and step-down activities after training. 

DATA ANALYSIS 

The data was analyzed using the Excel Analyse-it® statisti
cal software. The difference in pre-test and post-test scores 
was analysed using the Wilcoxon sign rank test and level 

a. Must be a physician 
b. Involvement in the surgical care of children or pro

viding anaesthesia for children 
c. Interest in participating in the PALS training pro

gramme 

1. Selected participants received the PALS student man
ual at least 3 weeks before the training to study ahead 
of the training. 

2. Participants completed a validated online-based pre-
test before commencement of the training and must 
achieve a minimum score of 70%. They can take the 
test multiple times as long as it’s done before com
mencement of the training. 

3. The training was an intensive 3-day training pro
gramme including lessons and multiple skills acquisi
tion sessions involving basic life support skills for in
fant and child and, respiratory, cardiac and vascular 
access skills. These specifically included management 
of respiratory emergencies, management of cardiac 
emergencies and management of shock in the form of 
case scenarios and practice with simulation. 
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Figure 1. Distribution of PALS participants across 6 geopolitical zones of Nigeria (map obtained from              
https://www.researchgate.net/figure/Map-of-Nigeria-showing-the-six-geopolitical-zones_fig1_343679078)  

of significance set at p <0.05. The 5-point Likert scale for 
feedback responses were collapsed to a 3-point scale for the 
purposes of analysis. The data is presented as descriptive 
information. 

RESULTS 

Overall, one provider training has been completed at north 
west, north east, south west, south south locations, 3 at 
south west and 2 at north central locations. One instructor 
training has also been completed. 

PROVIDER TRAINING 

There were 106 participants, including 67 (63.2%) males 
and 39 (38.6%) females, from across the 6 geopolitical 
zones (Figure 1). 

The participants were from diverse specialties with re
sponsibilities for paediatric patient care, but most (54.5%) 
were anaesthesia specialty (Figure 2). Seventy-five (70.8%) 
participants were consultants, 30 (28.3%) trainees and one 
(0.9%) a medical officer. All 106 participants passed the 
post-test and were certified by AHA. 

PARTICIPANTS’ PERFORMANCE 

The pre-test scores were 73% - 98% (median 81%) com
pared to the post-test scores of 84% - 98% (median 92%). 

The difference between the pre-test and post-test scores 
was statistically significant at p = 0.003. 

PARTICIPANT FEEDBACK 

All participants (100%) agreed that their skill in operating a 
manual defibrillator had improved. All participants (100%) 
agreed that they were more confident in their ability to 
properly handle emergencies in children. They all agreed 
that using the systematic approach of “Evaluate- Identify- 
Intervene” prevents omission of critical signs and reduces 
delay in intervention. Overall, the participants (100%) were 
satisfied with the quality of training, the diligence of train
ers, and impact of the training. The participants were will
ing to step down their newly acquired skills to other staff at 
their respective institutions. 

INSTRUCTOR TRAINING 

During the period, 2 instructors (one anaesthetist and one 
paediatrician) have been trained. Since training, both in
structors have been involved in conducting 12 BLS provider 
trainings and 8 PALS provider trainings at different geopo
litical zones of the country. 
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Figure 2. Specialty distribution of 106 PALS training participants        

DISCUSSION 

Deployment of the Paediatric Advanced Life Support (PALS) 
training programme as part of implementation of Nigeria’s 
NSOANP is an important step in addressing the critical 
need for improved emergency paediatric care and safe 
surgery for children in the setting. 

The PALS training programme has demonstrably im
proved the knowledge, practical skills and confidence of 
healthcare providers in managing paediatric emergencies, 
as all 106 participants successfully passed the post-test and 
received certification. One report has previously found that 
PALS course significantly increased immediate short-term 
knowledge of paediatric resuscitation amongst physicians, 
nurses and paramedics.8 In one study at tertiary hospitals 
in Nigeria, a global but remediable deficiency in emergency 
care preparedness amongst paediatric emergency depart
ments was reported. That report highlighted the need for 
training in basic and advanced life support.5 The success 
of our training is crucial, given the reported deficiencies 
in paediatric emergency care skills among healthcare 
providers in Nigeria. The unanimous feedback from partic
ipants about their ability to operate manual defibrillators 
and manage paediatric emergencies further highlights the 
effectiveness of the training programme. The adoption of 
the systematic “Evaluate-Identify-Intervene” approach by 
all participants is encouraging. This methodical approach is 
designed to prevent the omission of critical signs and re
duce delays in intervention, which are common issues in 
the chaotic environment of paediatric emergencies.9 

The reach of the training programme across Nigeria’s six 
geopolitical zones ensured a broad and inclusive impact. By 
selecting participants from diverse regions and specialties, 
the programme is potentially addressing the disparity in 

emergency care skills and knowledge across different parts 
of the country. This geographical spread is essential for 
building a robust emergency care network capable of deliv
ering high-quality life support care to children regardless of 
their location. 

NSOANP has planned to gradually expand the PALS 
training to all members of the healthcare sector who are in
volved in the treatment of children, including emergency 
room physicians, general medical practitioners as well as 
paramedics. This is intended to broaden the reach and im
pact of the programme. In addition, it is recommended to 
integrate such training programmes into the curricula of 
medical and nursing schools in Nigeria and similar set
tings. Future iterations of the training would leverage tech
nology to maintain continuous engagement and profes
sional development. To expand and sustain the programme, 
NSOANP is doing the following: 

LIMITATIONS 

A limitation of this study is that it reports on the training 
of a small number of healthcare providers involved in the 
surgical care of children, out of the larger number of paedi
atric related healthcare providers in Nigeria. However, fol

a. Encouraging those trained to step down and conduct 
such skills training at their respective institutions. 
To this end, NSOANP has planned to engage with the 
administrations of these institutions to support such 
trainings. 

b. NSOANP is continuing to seek additional funding to 
expand and sustain the training. 

c. Strengthening life support training and skills contin
ues to be a key priority of the NSOANP policy, which 
is now being revised to focus on the next 5 years. 
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lowing the success of the training programme, NSOANP has 
planned to gradually expand the training to involve a larger 
number and wider spectrum of paediatric-related health
care providers. Although this report has not yet evaluated 
the actual clinical impact of the training on emergency pae
diatric care in the country, NSOANP plans to include this as 
the training is gradually expanded. 

RECOMMENDATION 

The PALS training programme is effective in ensuring ac
quisition of life-saving paediatric emergency care skills by 
physicians involved in children’s care. We recommend that 
this training should be part of the routine skills training for 
healthcare providers involved in the treatment of children. 

CONCLUSIONS 

The PALS training initiative under NSOANP has enhanced 
the emergency care skills of healthcare providers, thereby 
contributing to safe surgery in children. The programme’s 
success underscores the importance of structured and tar
geted training in improving healthcare delivery in resource-
limited settings. Continued efforts to expand and sustain 
such training programmes are essential for building a re
silient healthcare workforce capable of addressing paedi
atric emergencies effectively. 
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