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PART A: BACKGROUND

This section aims to contextualise the research by providing a discussion on the service of neonatal
critical care transfers, the type of practitioners usually involved in the transfer of neonates, and the

history of education within this field.

Neonatal Critical Care Transfers

The level of care provided in neonatal transfers in South Africa can be described as either inter-facility
transfers (IFT) or critical care retrieval (CCR). CCR refers to the stabilisation and transport of critically
ill or injured patients from a healthcare facility where the healthcare requirements of the patient
outweigh the diagnostic or treatment abilities to an appropriate facility where these are available (1).
These neonates are critically ill and have life threatening conditions that require life support, invasive
monitoring techniques, and potentially resuscitation. The neonatal patient population have special

needs during transfer, which include the monitoring and regulation of all haemodynamic parameters.

Owing to limited neonatal care resources, the transfer of neonates to district and tertiary facilities is
inevitable in Low- and Middle-Income Countries (LMICs), such as South Africa. In an analysis
conducted by Naidoo et al. on the status of Intensive Care Unit (ICU) / High Care (HC) beds in South
Africa, it was determined that only 25% of ICU beds are found in the public sector and most of these
are in major centres of Gauteng, Kwazulu-Natal (KZN) and Western Cape (WC) provinces. (2) A
descriptive study by Bhagwanjee and Scribante found that there is a major shortage of Neonatal ICUs
in the state sector (3). This shortage is not limited to ICU beds only, it also includes a need for trained
nurses and doctors to manage these patients. The study concurred with Naidoo et al. that most ICUs
were located in three provinces, leaving the rest of the country in need for this specialist service.
Rhoda et al. found that the lack of transport between hospitals were one of the top ten preventable
healthcare system causes of neonatal deaths in South Africa (4). There is a great need to transfer
neonates from one facility to another in a LMIC such as South Africa, which was demonstrated by
Ashokcoomar (5). In this study of a single district the average transfer rate was 2.79 per day, which is
almost six times higher when compared to developed countries like Ireland (0.482) and Slovenia

(0.487). This demonstrates the severe shortage of specialised resources creating the need for transfer.

Internationally, the transfer of neonatal patients is reserved to specialised retrieval teams (6). In High

Income Countries (HICs) neonatal critical care transfers are often staffed by a combination of doctors,
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pre-hospital providers and nursing staff. This is not the case in South Africa, where neonatal
transportation is on the scope of practice for all prehospital providers registered with the Health
Professions Council of South Africa (HPCSA). These providers often receive limited neonatal-specific
training as part of their education. There are currently no courses dedicated to neonatal critical care
transfer in South Africa. This service in South Africa is provided by various prehospital emergency

services, with varied personnel qualifications and experience (7).

Research has shown that the use of dedicated transfer teams with specialised equipment in developed
settings are less prone to adverse events when compared to developing settings using non-dedicated
teams, (8) thus indicating that there is a need for specialised training and education especially in a
setting where neonatal transfers occur often. Specialised equipment, such as humidification,
Continuous Positive Airway Pressure (CPAP), and high flow therapy is available on select critical care

transfer units, but this is not the norm in a LMIC such as South Africa.

The transfer of neonates from one medical facility to another is high risk in nature, especially in the
critically ill patient requiring intensive care (9). Common adverse clinical events include hypotonia,
hypoxia, hypothermia and acidosis (10-12). Several studies, investigating the risks associated with
neonatal transfers within the South African context, found low education and training of transferring
personnel to be a exacerbating factor to these adverse events (13, 14) and that an increase in training

and education is vital in reducing adverse events in neonatal transfers (9).

South African Pre-Hospital Neonatal Education

The HPCSA has changed the way that education is conducted in the pre-hospital setting by
discontinuing all forms of short courses (15). The current offerings are presented at tertiary
institutions and qualifications now fit into the National Qualifications Framework (NQF). These
qualifications are often described in the industry under the term Advanced Life Support (ALS), which
consist of: ECP (Emergency Care Practitioner)(Bachelor’s degree in Emergency Medical Care (BEMC),
CCA (Critical Care Assistant), ECT (Emergency Care Technician), Paramedic (Diploma in EMC, Old

National Diploma in Ambulance Emergency Technician (AET)).

The tertiary institutions that offer pre-hospital qualifications are called Higher Education Institutions

(HEls). HEls operate autonomously and do not report to government (16). The South African

Qualification Authority (SAQA) is a South African statuary body mandated to develop and implement
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the NQF. The NQF is a formal framework that describes qualifications. SAQA sets the NQF boundaries
and guidelines for South African qualifications and all forms of education, including HEI qualifications
that fit into this framework (16). The SAQA online register for qualifications provides information
regarding course outcomes and assessment criteria. Qualifications that form the basis of the
prehospital sector were found under the search term “Emergency Medical Care”. All of these
qualifications make none or very limited mention of neonates with none making mention of neonatal

transfers (17).

The level of care and scopes of practice of prehospital personnel are regulated by the HPCSA. The
HPCSA have published a list of prehospital personnel capabilities. The capability of inter-facility
transfers have been assigned to all levels of care with no distinction made for neonates (18). Some
specific neonatal skills have been assigned to ECPs only, namely needle thoracentesis and mechanical
ventilation (18). The skill of managing a neonate in cardiac arrest have been assigned to all levels of
care with only the medications separating the qualifications in scope of practice (18). With both SAQA
and HPCSA providing limited guidance on education content in neonatal critical care transfers, the

course content delivered by HEIs will vary between institutions (19, 20).

Understanding the need for specialised equipment in specific patients come with knowledge. It is
important for prehospital providers who transfer neonates to be able to identify the special needs of
a patient and to apply the equipment or refer the case to a team that can provide the appropriate
level of care. A South African study, assessed the prehospital provider’s subjective opinion on the level
of knowledge and equipment they require to manage a neonate during transfer (21). The study found
that prehospital providers perceived that they were greatly under-equipped and required additional
standardised training to close the knowledge gap (21). Expert opinion also suggests that prehospital
providers who perform critical care transfers lack training and knowledge which can result in adverse

events (AEs) (13, 14).

With the neonatal transfer knowledge gap of ALS providers identified, it is recommended that the
transfer of neonates warrant additional training over and above that of current offerings. The
management of an acutely ill neonate requires a level of advanced knowledge and skill from the
provider. Expertise in a field such as this does not automatically develop as a result of experience and
traditional education (22). Training opportunities must be created where deliberate practice can be

applied at specific levels to develop an expert in a field (22). There is a need to explore available
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curricula in neonatal critical care transfer education or consider the development of a new curriculum

in this field; that is appropriate for the South African context.

Curriculum

The development of a new curriculum in neonatal critical care transfer education requires a structured
approach. Kern et al. provides such a framework in six steps to facilitate analysis of the problem within
curriculum development. The term curriculum originates from the Latin word currere which means
“to run”. A curriculum provides a template for learning. It provides a definition of the learning that is
expected to take place during a course in terms of knowledge and skills. The curriculum must also
define the methods that will be used for teaching and assessment and what resources will be needed
for effective delivery. A curriculum is more than a syllabus, where a syllabus forms part of the
curriculum and only focusses on the content of learning. The formal published curriculum of a course
must be delivered as a functional curriculum and there must be no mismatch as development turns

into implementation (23).

Kern describes the steps that need to be followed during curriculum development (24). In the first
step, the general needs assessment has to clearly define the problem which will help focus the
curriculum’s goals and objectives (24). This comprehensive definition of the problem must describe
the impact that it has on health care professionals and their patients. The second step of targeted
needs assessment identifies the group of learners and guides the educational intervention will seek
to solve the problem identified (24). Information obtained from learners include perceptions of
previous learning experiences, perceived deficiencies, learning preferences, barriers and available
resources. In step three the identified needs are addressed by defining goals and objectives. The goals
describe the overall purposes of the curriculum and the objectives are more specific measurable
directives (24). In step four, the educational strategies develop the content and the methods in which
it will be delivered to the group of learners. Step five is implementation and identifies the resources
that will be needed to deliver the curriculum (24). The final step of evaluation and feedback creates a

continuous cycle of development and improvement for the curriculum.
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Theory Of Situated Learning

While Kern’s model is an appropriate process for the development of curricula, it does not provide
any basis on which learning takes place. In this study, the theory of situated learning was followed. It
states that learning does not only originate from a single source or institution but occurs rather as a
result of the community in which these providers find themselves. The community that these
providers will learn from are not limited to the prehospital environment either, but will include the EC
and ICU settings as well. Essential knowledge is shared between these individuals and form part of the
learning process (25). It is thus important to include all the role-players that form part of this
community when developing a new curriculum. Community of practice falls within the theory of
situated learning and forms part of a conceptual framework in education (25). The inclusive process
of communities of practice helps with the identification of outcomes during curriculum design as the
participation in input by all parties are essential (25). It is important to understand how teaching-
learning occurs in the pre-hospital context. The field of pre-hospital emergency care cannot be taught
in a classroom alone, but must include aspects of active learning in the form of skills lab and
workplace-based learning. This, when included in the curriculum, facilitates authentic and deeper

learning. (26, 27)

Before developing a new curriculum in neonatal critical care transfer education, it is important to first
explore current literature in the field to see other researchers’ findings. It is also important to explore
current international education offerings in the field as there may be existing courses that may be

adopted to close this knowledge gap.

LITERATURE REVIEW

Aim

The aim of this literature review was firstly to describe the current state of neonatal critical care
retrieval, then to describe education in neonatal critical care retrieval, and finally outlines neonatal

critical care transfer curricula in both the local and international contexts.

Literature search strategy

A structured literature search was conducted using the Google Scholar and PubMed platforms. The

following terms were used to extract information related to neonatal training programmes: neonate,
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education and patient transfers. Literature that contained information about neonatal transfers and
education published in English over the past eleven years (2010 — 2021) were included in the review.
Information not published in medical journals from a ‘grey’ literature search on the Google platform
was also included. Articles that were published in languages other than English and those with
publication dates prior to 2010 were excluded from the review. Irrelevant articles were firstly excluded
following title review and secondly by abstract. Following full text review, the relevant articles were
included in the literature review. The reference lists of included articles were then interrogated and a

similar process was followed to increase the acquisition of additional relevant literature.

Figure 1. Consort diagram of literature search strategy

Google Scholar Search Terms: PubMed Search Terms:
“Neonate” and “Education” and "Patient Transfers” ((neonate) AND (patient transfer]) AND (education)
Filters: English Filters: English
Range: 2010-2021 Range: 2010-2021
Date Accessed: 23.05.2021 Date Accessed: 23.05.2021

L4

261 Artides 288 Articles

w| 549 Articles |=

481 Articles excluded
following title review

68 Articles

it

55 Articles excluded
following abstract review

13 Articles

2 Articles excluded following
full text review

H
4

5 Articles

Articles found in reference
lists added 18 sources

23 Articles

Grey literature search added
7 sources

30 Articles

included in

literature
review
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The current state of neonatal critical care retrieval

The following section will describe the current state of neonatal critical care retrieval in both HICs and
LMICs. The service of neonatal transfers has changed over years in many respects. From an ad hoc
function provided by emergency services to the development of full-time inter-hospital transfer units
with specialised equipment to match the needs of this patient group. The introduction of such
specialised medical equipment in the form of heated high flow humidified nasal oxygen and heated
humidified CPAP via nasal prongs or mask has eliminated the need for all neonates that require
respiratory support to be intubated before transport (28). Understanding the need for specialised
equipment in specific patients come with knowledge in neonatal critical care transport. It is important
for prehospital providers who transfer neonates to be able to identify the high risk patient and to

apply the equipment or refer the case to a dedicated team that can provide the level of care.

Dedicated CCR teams have become the norm for the inter-facility transfer of critically ill neonates in
HICs. These dedicated teams often consist of multi-disciplinary team members that bring specialist
care to the patient. In Sweden, Hamrin et al. (29) conducted a single centre, retrospective descriptive
study on paediatric patients admitted to a PICU. Patients transferred by ambulance were managed
exclusively by specialist retrieval teams. This group of patients (n=221) were compared to a much
larger group of patients (n=3444) admitted to the same Paediatric Intensive Care Unit (PICU) by direct
admission. This made it impossible to compare the performance of specialist and non-specialist teams
and the effect on patient outcome. In this setting, the patients were critically ill, and the author came
to the conclusion that the use of specialist teams were appropriate. External validity to our local
context is limited as multidisciplinary specialist retrieval teams are not currently a reality in South
Africa. Data that were statistically significant (p<0.05) and accurate within 95% confidence interval
(CI) were reported. Patients enrolled in the study were consecutive admissions which ruled out
selection bias, and patient data was collected automatically from bed side monitoring to a patient

data management system which limited human error.

In England and Wales, Ramnarayan et al. (30) compared the outcome of paediatric patients that were
transferred by specialist and non-specialist teams. This multicentre study of consecutive admissions
was conducted over a four-year period where patients admitted to 29 PICUs were analysed. A total of
N=16 875 patients were transferred by ambulance, of which 81% (n=13729) were transferred by
specialist teams and 19% (n=3146) by non-specialist teams. A risk adjustment method was used due
to the case mix variations between the groups. Following the adjustment, the specialist retrieval

teams’ patients had a lower risk of death (0.58, 0.39-0.87) (30). This risk adjustment method however
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had the potential to introduce selection bias due to the large variation between the groups. This study
was multi-centre by design with a large cohort which gives it better internal validity when compared
to small single centre studies. The findings of the study however cannot be directly related to our local
context as the use of multidisciplinary teams with specialist physicians is not the norm in LMICs. These

studies in HIC settings indicate that the use of specialist teams reduces patient risk during transfer.

The reality however in LMICs are that many neonates are being transferred without any medical
escorts. This was demonstrated in Kenya by Sogomo et al. (31) where only 79% (n=96) of the N=122
patients were transported by ambulance with a medical escort. The rest of the patients were
transported by other means, including public transport, due to costs and availability of ambulances.
The medical escorts for these patients were mostly nurses for 59% (n=73) of patients, 22% (n=27) had
no escort and 13% (n=16) of cases were paramedics (31). In India, Dalal et al. (32) demonstrated that
only half of neonates that were admitted to hospital arrived by ambulance and that only 44% (n=133)
of the total patients were escorted by trained paramedics (32). Both studies were single centre cross
sectional, descriptive studies. Sogomo et al used consecutive sampling and Dalal et al used random
sampling. Both studies relied on the receiving medical personnel completing the questionnaires which
had risk of observation bias as the receiving physicians would be sensitised to the risk of documenting
any mistakes on their side and was already aware of the challenges during transfer. Both studies had
external validity to our local context where the qualified medical personnel that escort patients are a

limited resource in LMICs.

The importance of having these trained medical escorts during neonatal transfers continue in a
qualitative study by Lambert and Wade (7) where they describe the challenges of inter-facility
transport of paediatric patients including neonates in Johannesburg, South Africa. Interviews with
purposefully identified role players in the field identified the main challenges which were low levels
of education and training of ambulance attendants. This study confirms the common theme of a lack
of education of EMS personnel in the management of this high acuity patient population during
transfers (7). This study was limited to the state sector in the Gauteng province, and only one role
player per discipline was interviewed. It would have been beneficial to get input from the private
sector and other provinces. Transferability in neonatal transfers was achieved by interviewing key role
players that are involved in the transfer of paediatric patients in our local context. Ismail et al. (21)
assessed the prehospital provider’s subjective opinion on the level of knowledge and equipment they
require to manage a neonate during transfer. Questionnaires were sent to South African ALS

Emergency Medical Services (EMS) personnel through a convenience sampling strategy. The N=145
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guestionnaires consisted of 35 questions that had to be rated on a scale. This study was limited to the
WC province and 75% (n=109) of the participants were from the ANT scope with the majority from
the CCA short course qualification. It would have been beneficial to include the opinion of BEMC
qualified providers and those from other provinces to ensure external validity. This study confirmed

that according to ALS EMS personnel, they feel that they require additional exposure and training (21).

This level of education of the transferring team can also be linked to adverse event rates, especially in
resource limited settings (5, 10, 31-33). These studies all had external validity to our local context in
that they were conducted in LMIC countries. The major limitation to these studies were the single
centre design with data collection on arrival by receiving physicians which could lead to observation
bias. Many of the studies lacked patient data before departure at the dispatching facility making it
impossible to gauge the effect of care during transport. Even in resource rich settings like England,
high adverse event rates have been linked to the provider’s level of education (8). In this study by
Senthilkumar (8), N=1289 emergency transfers were observed of which 43% (n=560) reported adverse
events. Most adverse events reported by the specialised teams were associated with ventilation
strategies and/or endotracheal tube displacement. The suggested corrective intervention was
education addressing neonatal ventilation. The study was limited to a single service and would have
been beneficial to get data from various specialised services. Expert opinion also suggests that
prehospital providers who perform critical care transfers lack training and knowledge which increases

the risk of Adverse Events (AEs).

In a modified Delphi study by Venter M (13), N=7 experts in the field reached a consensus of 70%
(n=57/81) which included the need for paramedics to have additional training and increased scope of
practice to conduct Critical Care Transfers (CCT) (13). External validity would have been strengthened
with a larger sample of experts. In a study by Venter C (1), consensus on what defines a Critical Care
Retrieval Service (CCRS) was sought from experts in the field. One of the five key aspects of the CCRS
definition identified was dedicated crew members with additional training. This definition was
endorsed by the Emergency Care Society of South Africa (ECSSA), the Southern African Society of
Critical Care (SASCC) and the International Board for Speciality Certification (IBSC) (1). The need for
additional neonatal CCR education has been identified and the potential clinical risk of having ALS

providers with limited neonatal CCR knowledge conducting these transfers should be explored.

The risk of developing physiological changes in the neonatal patient during transfer that can lead to

clinical deterioration. This was demonstrated in South Africa by Ashokcoomar and Naidoo (5) who
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performed a descriptive analysis of a N=120 inter-healthcare facility neonatal transfers. They reported
an 8.3% physiological adverse event rate (5). This study was limited to a single district in the state
sector. It was at risk of bias as the data collection tool was a questionnaire completed by EMS and call
centre personnel of various qualifications. Thwala (11) performed a cross sectional descriptive study
of N=96 neonatal transfers with clinical AEs found in the form of hypotonia (32%), hypoxia (22%),
hypothermia (21%) and acidosis (40%). The mortality rate at 48 hours post transfer was 7% (n =6) (11).
Gauging the quality of care during transport by measuring vital signs on arrival would have had
stronger internal validity if they were compared to vital signs on departure at the referring hospital.
The study does have strong external validity however as it highlights that many neonates arrive in
unstable condition at the receiving hospital if transferred by paramedic led team in both the private

and public sector in a LMIC setting.

In Argentina, Goldsmit et al. (12) described the risk factors associated with the clinical deterioration
of new-born infants during transfer through a prospective observational study. Of the N=160 patients
captured by the study, 57% (n=91) experienced clinical deterioration and 46% (n=73) had
hypothermia. The clinical condition of the neonate was recorded by both a physician at the referring
hospital and receiving hospital using the Transport Risk Index of Physiology Stability (TRIPS) score on
which they received training. This method of pre and post transfer data collection ensured internal
validity, and the TRIPS score only requires the entry of simple parameters avoiding subjective views
which mitigates measurement bias. This study shows that the transfer of neonates were associated
with a likelihood of clinical deterioration during transfer in more than half of the patients. (12). In
Jamaica, a prospective descriptive study by Henry et al. (10) described the challenges experienced
during transfer. Fifty neonates were transferred over a 15-month period. A checklist was completed
upon arrival at the receiving hospital as a data gathering tool. 34% (n=17) of the patients experienced
adverse events during transfer. On arrival 54% (n=27) of patients required warming, 84% (n=42)
required fluid resuscitation and 28% (n=14) Cardiopulmonary Resuscitation (CPR). 36% (n=18) of the
patients died (10). In this study, internal validity was limited due to a lack of monitoring data during
transport and also a lack of patient data from the referring hospital. The study is relatable to our LMIC
setting with similar challenges with regards to resources. In Kenya, Sogomo et al. (31) conducted a
cross sectional study which described the transfer of a N=122 neonates (31). They were transferred
due to a lack of speciality care or resources and for surgical review. On admission, 44% (n=54) of
neonates were hypothermic and 20% (n=25) were hypoglycaemic. This study also highlights the risk
of neonatal transfer in a LMIC setting, but limitations in the study design also need to be considered.

Data collection was performed post transfer by receiving personnel at a single centre with no patient
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data before transfer. Another limitation was the interview of transferring personnel post transfer who

may not have been entirely open about mistakes made during transfer.

Other studies continue to discuss the risk of transfer including Dalal et al. (32) where a cross sectional
study described the admission of N=300 neonates in India. This study had limitations in that it was
single centre design with recording of patient parameters only on arrival. The randomised sampling
method is also not described which means that sampling bias cannot be ruled out. The study does
have external validity however in that India shares similar limitations in resources when compared to
our local context. The parameters that were most altered at admission was hypothermia 55% (n=166),
hypoxia 27% (n=82), hypoperfusion 23% (n=70) and hypoglycaemia 20% (n=62) resulting in high
mortality rates. In Iran, Sabzehei et al. (33) conducted a cross sectional study of a N=100 neonates
that were transported to a major Neonatal Intensive Care Unit (NICU). The main reasons for transfer
were respiratory distress and surgical consultations. Complications during transfer were recorded in
32% (n=32) of patients with hypotension and hypothermia being the most prevalent. This study has
strong external validity to our local context, but the study design had a limitation in that it relied only
on patient data collection at a single centre receiving facility by sensitised physicians that could lead
to observation bias. All of these studies were conducted in resource limited settings, and it is evident

that the transfer of neonates in these circumstances are high risk.

The risk of neonatal transfers can also be attributed to various challenges in a neonatal transfer
system. Time delays were cited as a major contributor to adverse events in several studies (5, 7, 8,
14). Further to time delays, the lack of specialised equipment or their failure during transfer forms an

integral part of the continuum of care and has an impact on adverse event rates (5, 7, 10, 21, 31, 33).

Despite these risks associated with the transfer of neonates, the need remains a global phenomenon
as a result of the centralisation of specialist care (29). In a LMIC such as South Africa, specialist
neonatal care is a scarce resource. Neonates born ill or prematurely outside of specialist centres
require inter-facility transport by ambulance. If these services are available, they often have to

transport these patients over long distances.

Where these services are not available, it has a negative impact on the under-5 mortality rate (34).
This rate has however decreased since the implementation of the Millennium Development Goals
(MDG). South Africa had an under-5 mortality rate of 80 per 1000 live births in 2003, which decreased

to 37 per 1000 live births in 2015 (4). This reduction in under-5 mortality rates was an improvement
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but still fell short of the MDG 4 target. The MDG were replaced by the Sustainable Development Goals
(SDG), with the under-5 mortality rate target to be reduced to 25 per 1000 live births by 2030 (34).
Many of the factors that contribute to the under-5 mortality rates are avoidable and related to the
healthcare system. The top ten avoidable health care system factors that contribute to the under-5
mortality rates include the lack of transport from home to the institution and between institutions (4).
Other avoidable factors included inadequate facilities, nosocomial infections, undetected foetal
distress, delays in referral, access to a NICU, inadequate neonatal care management plan, inadequate
neonatal monitoring and limited nurses on duty (4). The need to transfer neonates between hospitals
are inevitable and one method to decrease the risk is to introduce specialist teams with additional
education.

This reduced risk demonstrated by multidisciplinary specialist teams (30) warrants the development
of additional education in neonatal critical care transfers in our local context. Both ALS paramedics
(21) and experts in the field (7) suggest that additional education in neonatal transfers are needed

which may require the development of a new curriculum.

Education in neonatal critical care transfers

Curriculum design

This section will discuss methods of curriculum design and the factors that should inform this process.
The literature review did not find any local studies on curriculum design in neonatal critical care
transfers. A South African study by Cohen and Wallis (35) demonstrated the importance of how the
local burden of disease should inform the core curriculum of a programme. This retrospective, cross
sectional audit study, collected data of patients in all age groups that presented to three academic
Emergency Centres (ECs) in the WC. The data collection period included randomly chosen 24 hour
periods on one week date and one weekend date and in both winter and summer months for fair
representation of clinical complaints associated with a change in season. Of the 697 cases, 11.9%
(n=83) of the files could not be found and a further 6.3% (n=44) of patients absconded. The remaining
570 cases yielded 1283 total medical and trauma related diagnoses. Only seven of the top ten frequent
diagnoses were covered by the curriculum. The study does highlight that the local burden of disease
should inform curriculum design, as international curricula cannot be applied verbatim to the local
patient population. The International Federation for Emergency Medicine (IFEM) curriculum used at
the time was a good starting point for a new speciality but had to be tailored to the local burden of

disease. This principle should also be applied during the development of a neonatal critical care
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transfer curriculum as international curricula may not match the content demanded by our local
patient case mix. With the paucity of research in local neonatal curriculum design, it is important to

understand how international neonatal curricula were designed.

In an article by Petty (36), the author describes the process of curriculum development for nursing in
neonatal surgical care in the National Health Service (NHS). Other areas of neonatal education were
already established, and it was the aim to develop a module that specifically addressed the surgical
care of neonates. The approach to the design of this new module was that of competency design,
which consisted of a needs and task analysis. This analysis of specific knowledge and skills informed
the list of objective competencies. The Teaching, Learning and Assessment (TLA) strategies were also
defined in this analysis. Although the curriculum design was competency-based, the nature of this
nursing role was practical in nature with much knowledge gained during experience. This warranted
the curriculum development to include the social context of learning (36). The curriculum
development for this module was broken down into eight steps: needs analysis, student
characteristics, programme  structure was modular, learning outcomes, content,
goals/objectives/outcomes, TLA approaches and evaluation/review. The learning outcomes for this
module was informed by expert opinion and a literature review in the field. The decided method of
teaching was classroom-based lectures and group discussions led by clinical and surgical experts in
the field. The assessment of competency was firstly a portfolio of skills that were performed on real
patients during surgical placements. This portfolio was accompanied by a student reflection that
included current evidence to support current practice. Evaluation and review was conducted by
collating stakeholder inputs regarding the module (36). This article highlights some important factors
that need to be considered when developing a new curriculum in neonatal critical care transfer
education namely: Establishing the need for specialised training in a developing field to bridge
knowledge gaps, performing a literature review, and lastly to gather expert opinion to inform broad
course outcomes. Due to the paucity in literature describing neonatal critical care transfer curriculum
design, in-hospital neonatal education methodologies should be explored for relevance and

transferability.

In another in-hospital article by Sawyer (37), the author describes how transforming a paediatrician
into a neonatal/perinatal medicine practitioner can be achieved. The author noted that incoming
paediatricians often lack neonatal resuscitation skills due to a lack of exposure. To overcome this
barrier, a basic training programme referred to as “boot camps” was developed as an introduction to

the programme. This approach ensures that the core skills required to succeed in the programme are
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mastered. The curriculum development for this training module adopted Kerns six steps in curriculum
design. The content of the course is largely practical skills, with the method of delivery in skills
laboratories for technical skills and simulations for non-technical skills. The duration of these boot
camps are usually one to two days. The article was generic in its description of boot camps and did
not specify exactly how content would be determined but did note that local context must be
considered (37). This article is relatable to our local context as a lack of exposure to neonatal transfers
can lead to an attrition of skills (21). This method of short, intense training days that focusses on the
mastery of core practical skills can be applied to education in neonatal CCR as an introduction to a
wider learning experience and should be explored during the curriculum design process. There are
various approaches to curriculum design and some creative ways of content delivery that can be

considered.

In a prospective observational study by French et al. (38), a pilot curriculum in neonatal education
utilising online content for knowledge acquisition and flipped classrooms for knowledge application
was reviewed for effectiveness. The content for education in neonatal-perinatal medicine is dictated
by the American board of paediatrics. The methods of implementation are up to the individual training
institutions. The concept of flipped classrooms requires the student to acquire knowledge before
coming to class (e.g. viewing online videos), followed by group discussions and projects in class to
explain the application of said knowledge. The curriculum design began with a need’s assessment
through surveys completed by students in the field asking them to identify an area of difficult content.
This content was then developed by the authors into an online content / flipped classroom course.
The course was rolled out as a pilot, and feedback via anonymous surveys requested after the course.
Following the survey analysis, focus group discussions with n=41 students and n=6 educators gave a
deeper understanding of the findings. The responses in general were positive and found to be much
more effective than traditional didactic methods of teaching. One theme identified was that educators
reported that this method was a lot less time intensive, freeing up more time for other responsibilities.
The student group found this method to be interactive, facilitate skills acquisition and an effective way
to gain knowledge (38). This study has strong external validity to our local context as the design of a
neonatal critical care transfer curriculum could benefit from the same approach. It would be beneficial
to getinput from experts and potential students in the field during the design phase. The use of online
content with flipped classrooms can then be put to these groups during a focus group discussion for

comment.
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There were no articles that discussed curriculum design in neonatal critical care transfers. The articles
that discussed curriculum design for in hospital neonatal content can be related to this study as it is
expected that many outcomes will be similar in our context. The potential students that will
participate in this field of education are already working individuals and it would be beneficial to get
their input in the curriculum design. It is also important to understand what kind of patients we see in
South Africa before developing a new curriculum or adopting international curricula.

Neonatal patient outcomes following education as a risk mitigation intervention

This section will discuss the outcome on neonatal patients following the use of education as an
intervention to mitigate clinical risk. In Mexico, Veronica et al. (39) conducted a study on the
implementation of a program known as S.T.A.B.L.E. (Sugar and Safe Care, Temperature, Airway, Blood,
Lab work, Emotional Support). Education was implemented in the form of theory and practical
sessions. Personnel that participated were from various disciplines involved in neonatal transfers.
They were then assessed through written tests and patient simulations. The education content had a
lot of focus on communication pathways for referral, patient criteria for transfer, and on admission,
the necessary workup required. A total of 3277 neonates were evaluated based on their clinical
picture on admission at a single centre. Only 12 (%) neonates were retrospectively assessed for
condition without the implementation of the education program. The rest of the sample of 2893
patients were assessed post education intervention. When comparing the pre- and post-intervention
groups, normal body temperature was present in 59% (n=227) versus 87% (n=516) of patients on
admission. The pre- and post-intervention comparison of normal blood sugar levels on admission were
45% (n=173) versus 93% (n=690). There was a reduction in the mortality rate post intervention from
22% (n=84) compared to 14% (n=405). There is no explanation of how data capturing of vital signs
were conducted on admission leaving room for measurement bias. The participants were aware of
the patient outcomes pre-education intervention which may have led to outcome bias as they altered
their vital sign measurements and patient management. This study was single-centered by design and
as data collection occurred at this point only questioning reliability of the findings. It would have been
beneficial to get an indication of the clinical condition of the neonates prior to and during transfer.
The reliability of the study is questionable as there is limited information shared on the study design
process, especially patient data collection. This study does show a reduction in clinical risk for
neonates that were transferred before and after an educational intervention, but it is unclear if the

result was due to education alone or an improvement in the system as a whole.
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In another educational intervention study in the United States of America, Kilday et al. (40) used
education as an intervention to improve patient outcome following the neonatal rapid response
team’s activation. This response team was multi-disciplinary and focused on stabilizing neonates in
the in-hospital setting. An evidence based didactic curriculum with skill laboratory practice sessions
were implemented across two hospitals with n=29 participants. Of the participants, 26 (90%)
completed the post intervention surveys. Patient simulations were conducted pre- and post-
education to assess team performance. This performance assessment was conducted by experienced
neonatal nursing sisters which added rigour. The team members also completed questionnaires to
rate their perceived improvement in teamwork and knowledge. Multiple choice theory assessments
pre- and post-intervention was used to test knowledge gained. The team members demonstrated a
perceived improvement in teamwork, patient safety and knowledge. Internal validity of the study
would have been stronger if the patients’ clinical condition were measured before and after
intervention to conclude on patient outcome. The study had limited external validity as a
multidisciplinary team in hospital will have different patient management capabilities when compared

to a stand-alone ALS provider in a CCR setting.

In the resource constrained setting of Malawi with a high burden of neonatal deaths, Hole et al. (41)
conducted a study to establish the effectiveness of implementing neonatal resuscitation education on
decreasing in hospital mortality. The curriculum to be implemented was that of the international
neonatal resuscitation program (NRP) with a duration of 6 hours. A total of n=26 birth attendants work
at the hospital where the study was conducted and n=14 attended the resuscitation course. This
course was suitable to the resource limited setting as it did not require advanced equipment. A pre-
course survey was requested to measure impact of the education. The education was implemented
followed by student evaluations after the course. This survey tool assessed the domains of attitude,
knowledge and skills. The pre-post education impact assessment showed a positive impact on
learners’ skills, knowledge and attitudes. This was followed by a study on the impact of neonatal in-
hospital mortality. A total of n=3449 births pre-education and n=3515 post education was assessed.
The neonatal mortality rate before education was 20.9/1000 live births, compared to 21.9/1000 births
post education (41). There are several possible reasons for this increase in neonatal mortality rates.
The curriculum of six hour may have not been comprehensive enough to have a change on patient
outcomes. There was also a staff turnover of seven of the fourteen birth attendants that attended the
training who resigned during the study period. The international curriculum used may not have been

well suited to the resource constrained setting. The two groups of patients had limited data which
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prevented a comparison of patient characteristics and maternal risk factors having a negative impact

on trustworthiness.

Education as an intervention to mitigate clinical risk does show a positive impact on perceived
knowledge gain, attitudes and skills development. How these perceived improvements translate into
patient outcome has to be interpreted with caution as there are many barriers in a resource
constrained setting that can have an effect on patient outcome. It is important to explore what local
and international curricula in neonatal critical care transfer education are available, as these may be

used to address the limited neonatal specific education of ALS providers.

Current South African neonatal transfer education

This section will explore the South African curricula in neonatal critical care transfer education. The
curricula found, were those in critical care presented by three of the South African universities in
BEMC as compared in a study by Conradie et al. (19). Importantly, these curricula were not neonatal
specific only. The study found that one of the universities differed largely from the other two in its
curriculum design. The theme of critical care presented by these Universities include neonatal critical

care transfer content. (19). The curricula are described in the table below:

Table 1: South African University critical care curricula (19)

Content or competency descriptors

General

Under the general section some of the functions in the ICU setting are described such as the
management of pressure ulcers and care of inter costal drains.

Ventilation

Various aspects of ventilation are discussed under this heading. Broad categories are mentioned,
from when to ventilate, modes of ventilation, use of equipment and what parameters to monitor.
Patient monitoring

This section describes the monitoring aspects to consider for a patient in ICU with a focus on
ventilation.

Arterial blood gas

Method of obtaining an Arterial Blood Gas (ABG) sample and how to interpret ABG readings are

discussed in this section.

Monitoring
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The general haemodynamic parameters that require monitoring in an ICU environment are listed
here such as temperature and non-invasive blood pressure for example.

Infusions

The various applications and use of infusion devices in an ICU setting is discussed here. How to
troubleshoot the device and calculate infusion rates as well as nasogastric feeds and total
parenteral nutrition.

Fluid balance

This section describes considerations of how to choose the correct fluid for specific conditions and
how to monitor the balance.

Imaging

The interpretation of chest x-rays is listed as an outcome under this heading.

Preparation for transfer, transfer and handover

This section describes various considerations that have to be made before transporting a patient in
a CCR environment. These outcomes included: patient referral documentation, how to package the
patient, the negative effects that transport may have on the patient and what to hand over at the
receiving facility.

Special populations

This section describes special populations which included neonates. The neonatal content was
covered in the different sections and some specific neonatal content covered under this heading.
Obstetrics and gynaecology emergencies

This section describes the entire process from conception through to birth and includes the foetal
circulation and transition post birth. Other general obstetric emergencies are also covered in this

section.

Program structure (subjects, units etc.)

The modules of critical care consisted of intensive care, thrombolytics, aeromedical transportation
and dive emergencies. It is interesting that neonatal critical care transfers were not a stand-alone
discipline. The one university opted to incorporate the critical care curricula with other modules

and the other two universities present it as a stand-alone module.

Learning activities (Lectures, workshops etc.)

Lectures were the main platform with some online content delivered as a supplement. The online
content varied from pre-reading material to videos and tutorials. Information technology used by
the universities were the Blackboard and Moodle platforms to deliver online content (19). Work
integrated learning was another form of acquiring knowledge and skills in the field of critical care.

The learning sites did include Neonatal ICU for all three universities.

JULY 2022 25



Assessments (Tests, clinical examinations)

The assessment component was divided into practical and theory. Practical assessments consisted
of patient simulations and Objective Structured Clinical Examination (OSCE). The theory evaluations
were divided into different sub-components with different weightings. The weightings and sub-
components varied widely between the universities. The theoretical assessments consisted of

assignments, written tests, simulations, orals and OSCE (19).

Schedules (Date, time, location)

Full time study as part of the BEMC qualification. The critical care curricula are presented over either

a full year or semester period.

People (Students, faculty etc.)

The first university employed four staff members (2 x PhD in EMC, 1 x BEMC, 1 x Prof. Nurse), the
second 1 x PhD in EMC and the third 1 x BEMC. One could interpret this as a different importance

weighting per university on the subject of critical care

Resources (Teaching materials, equipment etc.)

Not described

Course evaluations (By students, faculty and external bodies)

Not described

Learning portfolios

Assessment for the integrated learning was in the form of case studies, oral presentations, reflective

journals and patient report forms (19).

Financial information

Cost not specified as it forms part of the 4-year BEMC programme.

The curriculum offered by the Universities do not feature as a standalone neonatal critical care
transfer module and although many of the content can relate to neonatal critical care, there are
special considerations for this patient group that require dedicated time, content, evaluations and
specialists in the field to present it. This raises the question of whether the neonatal content delivered
has enough depth to prepare new graduates for critical care transfers? As this was the only study

found to compare local critical care transfer curricula, international offerings have to be explored.

International neonatal critical care curricula

This section describes the international curricula that covers some or all aspects of neonatal critical

care transfer education. Paediatric and neonatal critical care transport is a book published by BMJ
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books and cited as the only manual of neonatal and paediatric transport practice for the UK (42). This

book only provides content and not a full curriculum, which will be specified by the training institution.

Table 2: Paediatric And Neonatal Critical Care Transport (42).

Content or competency descriptors

Planning for safe and effective transport

This section describes what the principles of safe transport are and the type of equipment required
for a safe transfer. The physiological considerations of patients during transport especially children
during flight are also listed.

Practical transport management

This section lists some important considerations for management of a critically ill neonate in the
back of the ambulance. This included resuscitation, ventilation, fluid management, how to manage

an airway, pharmacological intervention, documentation and some drug calculations.

Financial information

Book cost $64-50

The headings of this book cover many aspects that can be included in a neonatal CCR course but is

limited to content only and does not give guidance on the TLA aspects.
NAPSTaR (Neonatal, Adult and Paediatric Safe Transfer and Retrieval) is a short course for medical
professionals involved in transfers, presented by the Advanced Life Support Group in the United

Kingdom (43) The curriculum is described in the following table:

Table 3: NAPSTaR (Neonatal, Adult and Paediatric Safe Transfer and Retrieval) (43)

Content or competency descriptors

This curriculum starts off with an introduction to neonatal transfers. Communication is a prominent
feature under the content which spans from the call centre to accepting and final handover stages.
The methods of preparing your patient for transfer and the various equipment used, safety and

adverse events are also discussed.

Program structure (subjects, units etc.)

Single unit short course

Learning activities (Lectures, workshops etc.)

Lectures taught in class with practical workshops, skill stations and simulations

Assessments (Tests, clinical examinations)
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Continuous assessment during course but methods not specified

Schedules (Date, time, location)

Two-day face to face course presented in the UK

People (Students, faculty etc.)

Students from medical, nursing and paramedic backgrounds. Faculty not specified.

Resources (Teaching materials, equipment etc.)

Not specified

Course evaluations (By students, faculty and external bodies)

Not specified

Learning portfolios

None

Financial information

Unknown

This course appears to be more of an introduction to neonatal transfers but does cover some essential

topics.
Advanced Paediatric Life Support (APLS) is a short course that has been adopted by the European
resuscitation council as its prescribed training for medical professionals that manage paediatric

patients (44).

Table 4: Advanced Paediatric Life Support (APLS) (44).

Content or competency descriptors

Broad course outcomes are listed and outlines a general approach to the ill child. How to recognise
the seriously ill child and different presentations of different pathologies. The conditions discussed
include both trauma and medical and how to manage these children under the various conditions

including resuscitation and stabilisation.

Program structure (subjects, units etc.)

Single short course with no subjects

Learning activities (Lectures, workshops etc.)

e Lectures
e online pre-preparation

e skill stations
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e workshops

e scenarios

Assessments (Tests, clinical examinations)

e Multiple choice questions
e Basic Life Support
e Airway management

e Scenario

Schedules (Date, time, location)

One day online and two-day face to face training course

People (Students, faculty etc.)

Faculty not specified. Student candidates from medical and nursing backgrounds.

Resources (Teaching materials, equipment etc.)

Not specified

Course evaluations (By students, faculty and external bodies)

Student feedback required

Supervisory visits at training institutions

Learning portfolios

None

Financial information

450 GBP for the two-day course

This course does cover some essential content for neonatal critical care transfer education but is more

structured for in hospital users with emphasis placed on resuscitation and trauma.

The Paediatric advanced life support for experienced providers (PALS) course is a two day short course

by the American heart association presented by training centres world-wide (45).

Table 5: Paediatric Advanced Life Support (PALS) (45).

Content or competency descriptors

The content of this course focusses on a systematic approach to the sick or injured paediatric
patients. The focus is recognition and management of life-threatening presentations including

resuscitation.

Program structure (subjects, units etc.)
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Short course

Learning activities (Lectures, workshops etc.)

Two-day face to face course with online pre-course preparation

Assessments (Tests, clinical examinations)

e Online pre-course assessment
e Multiple choice test in class
e Simulations

e Skills stations

Schedules (Date, time, location)

Two-day course presented across the world

People (Students, faculty etc.)

All medical professionals interested in paediatric care

Resources (Teaching materials, equipment etc.)

Online content
Videos
Books

Practical scenarios with medical dolls and training aids

Course evaluations (By students, faculty and external bodies)

By students after course (questionnaire)

Learning portfolios

None

Financial information

R3300

This course covers essential information that can relate to neonatal critical care transfer education,

but it does not cover in depth content and specialised equipment often used in these transfers.

The Essentials in neonatal critical care orientation (ENCCO) course is an online course offered by the

American Association of Critical Care Nurses (AACN) (46). The course is aimed at the nursing

environment and has a more in-depth approach to neonatal critical care compared to some of the

short courses reviewed. Many of the components listed here are applicable to the neonatal critical

care transfer environment.
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Table 6: Essentials in neonatal critical care orientation (ENCCO) (46).

Content or competency descriptors

Patient Care

This module discusses various topics that range from the transition from foetal to neonatal
circulation to how to assess the neonate comprehensively. The care of the neonate in an ICU
setting is discussed with considerations for the inclusion of family members. Neonatal pain
management, nutrition and skin care are some of the topics included under this section.
Respiratory Care

Respiratory system conditions in the neonate are covered under this section including
prematurity, those that present at birth and complications that arise due to invasive ventilation.
Infectious Diseases

Severe neonatal infection that progresses to septic shock is covered in this section.

Neurology

This section covers intracranial bleeds and seizure activity in the neonate.

Metabolic Function and Disorders

Blood sugar and bilirubin regulation are some of the topics included

Neonatal Vascular Access

Vascular access including central lines are covered in this section.

Program structure (subjects, units etc.)

Six units:
e Patient Care
e Respiratory Care
e Infectious Diseases and Management
e Neurology
e Endocrine

e Neonatal Vascular Access.

Learning activities (Lectures, workshops etc.)

Online content in the form of videos and lessons

Assessments (Tests, clinical examinations)

Online tests

Schedules (Date, time, location)

One year

People (Students, faculty etc.)

Nurses that want to work in the NICU
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Resources (Teaching materials, equipment etc.)

Online content

Course evaluations (By students, faculty and external bodies)

Not specified

Learning portfolios

None

Financial information

$468-00

The Advanced Neonatal Life Support (ANLS) course is a one day short course by the American Heart

Association presented by training centres world-wide (47).

Table 7: Advanced Neonatal Life Support (ANLS) (47).

Content or competency descriptors

The content of this course focusses on the resuscitation of newborns. The student will learn how to
recognise the at risk pregnancy and how to prepare for the potential resuscitation. Students will
coordinate the resuscitation as a team leader, focussing on advanced airway management,
ventilation, fluid management and medications. The course will also cover ethical considerations

and finally post resuscitation care.

Program structure (subjects, units etc.)

Short course

Learning activities (Lectures, workshops etc.)

One-day face to face course with online pre-course preparation

Assessments (Tests, clinical examinations)

e Online pre-course assessment
e Multiple choice test in class

e Simulations

Schedules (Date, time, location)

One-day course presented across the world

People (Students, faculty etc.)

All medical professionals interested in neonatal resuscitation.

Resources (Teaching materials, equipment etc.)

Online content
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Videos
Books

Practical scenarios with medical dolls and training aids

Course evaluations (By students, faculty and external bodies)

By students after course (questionnaire)

Learning portfolios

None

Financial information

+/- R2000

This course covers essential information that can relate to neonatal critical care transfer education,

but it does not cover in depth content and specialised equipment often used in these transfers.

JULY 2022

33



Summary and interpretation

The literature review demonstrated that there is a need for the inter-facility transfer of neonates due
to the centralisation of limited specialist neonatal resources (29). The lack of neonatal transport is one
of the top ten avoidable causes of under-5 mortality (4). In HICs, the service of neonatal transfers is
usually performed by dedicated inter-disciplinary teams. In South Africa this is not the case, where
this service is mostly provided by ALS providers with variable education backgrounds (7). These ALS
providers are also of the opinion that they lack training and specialised equipment to safely conduct

neonatal transfers (21).

Neonatal transfers are high risk in nature in both LMIC and HIC settings. Neonates can experience
physiological changes during transfer that can lead to clinical deterioration (5, 8, 10-12, 31-33). Time
delays were also cited as a major contributor to adverse events (5, 7, 8). The level of education of the
transferring professional is also a contributing factor to adverse events (5, 7, 8, 10, 13, 14, 21, 31-33).
A lack of specialised equipment during these transfers can also lead to adverse events (5, 7, 10, 21,
30, 31, 33). The use of dedicated transfer teams is less prone to adverse events than non-dedicated

teams (29, 30).

There are no dedicated courses in South Africa in neonatal critical care transfer education. A local
study in emergency medicine curricula demonstrated the importance of informing your curricula with
the local patient case mix (35). International approaches to curriculum development in neonatal care
was explored with variable approaches found, but with most being designed as an add on to existing
education in neonatal care (36-38). It is important to note that the implementation of a training
programme does not necessarily translate into reduced adverse events or mortality rates (41). The
entire system needs to be evaluated to assess problem areas in neonatal critical care retrieval

transport.

The current education in neonatal critical care for pre-hospital providers are conducted at university
level on the BEMC programmes. A local study compared the critical care curricula (19). Neonatal
critical care was not a stand-alone discipline offered and the content was mixed with other age groups.

The curricula did not mention the special needs of neonates or how it would be covered.

International sources of neonatal critical care curricula were compared in the final section of the

literature review. Some courses were very short and can be described as an introduction to neonatal
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critical care but focused mostly on resuscitation interventions and not the holistic approach to
neonatal critical care transfers (43-45, 47). A textbook with a focus on neonatal critical care transfers
found during the ‘grey’ literature search, demonstrated only content and no information on what the
full curriculum would entail (42). An online course in neonatal critical care shows a more in-depth
approach to neonatal care of high acuity patients, but the course was designed for the nursing field
and does not include the aspects of transfer outside of the NICU. There also appeared to be a lack of

consensus on the duration of the course, ongoing accreditation, and/or recertification. (46).

This literature review demonstrates that the need to transfer neonates remains a reality in our local
context, but that this service comes at a high risk. Unfortunately, in our limited resource setting, many
neonates are transferred by teams that are under equipped and lack neonatal specific knowledge.
South Africa has limited dedicated CCR teams, and if they exist, they are ALS paramedic led and not
multidisciplinary as seen in resource rich settings. As the current and past neonatal educational
offerings for these ALS providers were limited, the need for additional education in this field have
been identified. This additional education as a proposed intervention will aim to reduce the risk of
adverse events in neonatal critical care transfers as seen globally with specialised teams. This
proposed intervention should not be implemented by itself though, but consideration for various
factors that can improve the system as a whole need to be included. It is important to explore the
type of patients that are being transferred in South Africa and the findings should be shared with

experts in the field so that they can relate it to their own experiences.

The aim of this study is to initiate the curriculum design in neonatal critical care transfer education.
This is done through the integration of literature, local patient case mix and discussion with key
experts and learner stakeholders. The completed curriculum has the potential to change the way that
neonates are transferred in South Africa, especially if it becomes the standard through buy-in from

governing bodies.
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Table 7: Literature review journal articles summary

YEAR AUTHOR REFERENCE
& TITLE

SAMPLE SIZE/
SETTING

STUDY DESIGN/
METHODOLOGY

PRIMARY OUTCOME

LIMITATIONS AND CONFOUNDERS

2016: Ashokcoomar P,
Naidoo R. An analysis of
inter-healthcare facility
transfer of neonates within
the eThekwini Health
District of KwaZulu-Natal,

South Africa. (5)

120 inter-healthcare facility

neonatal transfers that were

conducted between December

2011 and January 2012. All
transfers were conducted by
road in the eThekwini Health

District in Kwazulu-Natal.

Prospective, quantitative
descriptive analysis.
Questionnaires used for

data collection.

Identify shortfalls in
neonatal IFTs: Time delays,
equipment problems and

adverse events.

Only public sector EMS personnel.
Risk of observation bias as
participants were from variable
education backgrounds. Strong
external validity in that it highlights
many important shortfalls of

neonatal transfers in LMICs.

2012: Thwala MD. The

quality of neonatal inter-
facility transport systems
within the Johannesburg

metropolitan region. (11)

96 neonatal transfers in
Johannesburg between Oct

and Dec 2007.

Cross sectional, descriptive
study with analytical

components

Adverse event reporting
description. Confirms poor
clinical condition of
neonates on arrival at
hospital with high mortality

rates.

Stronger internal validity could
have been assured if vital signs on
departure at the referring hospital
were available. The study does
have strong external validity due to

LMIC setting.

2018: Sogomo JA. Care of
referred neonates during
transport to the newborn

unit at Moi Teaching and

N=122 neonates. Single centre

newborn unit in Kenya at a

teaching hospital who

Cross sectional descriptive

study

Majority of the neonates had
hypothermia on admission.
Despite ambulances being

used, the monitoring,

Consecutive  sampling  limited
sampling bias. Risk of observation
bias as the receiving physicians

would be sensitised to the risk of




Referral Hospital, Eldoret-

Kenya. (31)

received neonates between

Feb 2016 to July 2016.

warmth provision of enteral
feeds or intravenous fluids
received by the neonates
during transport was

inadequate.

documenting any mistakes on their
side and was already well aware of
the challenges during transfer.
Good external validity to our LMIC

context.

2013: Dalal E. Study on
Neonatal Transport at

Tertiary Care Centre. (32)

N=300 neonates received at a
tertiary NICU in India between
July 2010 and July 2012 and

clinical parameters recorded.

Cross sectional, descriptive
study with analytical

components

Patients on admission
experienced hypothermia
(55%), hypoxia (27%),
hypoperfusion (23%) and
hypoglycaemia (20%)
resulting in high mortality
rates. Only half of neonates
that were admitted to
hospital arrived by
ambulance and that only
n=133 (44%) of patients
were escorted by trained

paramedics.

Random sampling not described
which could lead to selection bias.
Risk of observation bias as the
receiving physicians would be
sensitised to the risk of
documenting any mistakes on their
side and was already well aware of
the challenges during transfer.
Strong external validity to our local
context where the qualified medical

personnel that escort patients are a

limited resource in LMICs.

2018: Vincent-Lambert C,
Wade G. Challenges

relating to the inter-facility

Interviews with 6 participants
from public sector in

Johannesburg.

Qualitative, explorative
design. Interviews with
purposefully identified role

players.

Identified main challenges
namely: time delays, low
levels of education and

training of ambulance

This study was limited to the state
sector in the Gauteng province,
and only one role player per

discipline was interviewed. Input

January 2022
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transport of high acuity

paediatric cases. (7)

attendants, poor
communication between
role players and a lack of

appropriate equipment

from private sector and other
provinces required. External
validity strong as key role players

participated.

2016: Sabzehei MK. Factors
affecting the complications
of inter-hospital transfer of
neonates referred to the
Neonatal Intensive Care
Unit of Besat Hospital in
2012-2013. (33)

n=100 neonates that were

transported to a major NICU in

Iran between 2012 and 2013.

Cross sectional descriptive

study

Complications were
recorded in 32% of patients
with hypotension and
hypothermia being the most

prevalent.

Strong external validity as it was
conducted in a LMIC country.
Limited by the single centre design
which could lead to observation
bias. Lacked patient data before

departure.

2018: Ismail E.
Preparedness of Western
Cape ALS providers to
provide clinical
stabilisation and intensive
care for neonates during

the patient journey. (21)

n=145 questionnaires
completed by ALS EMS
personnel in the western

cape.

Quantitative, descriptive

study.

ALS EMS personnel felt that
they require additional
exposure, training and

specialised equipment

Convenience sampling. ALS
personnel inclusion criteria not
based on neonatal transfer. This
study was limited to the WC
province. It would have also been
beneficial to include the opinion of

BEMC providers.

2012: Goldsmit G, Rabasa
C, Rodriguez S, Aguirre Y,
Valdés M, Pretz D, et al.

Risk factors associated to

N=160 neonatal transfers
were analysed in Argentina at

a single receiving facility

Observational study
comparing pre and post
transfer risk scores of

neonates.

High percentage of referred
neonates deteriorate during

transfer.

The method of pre and post
transfer data collection ensured
internal validity, and the TRIPS

score only requires the entry of
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clinical deterioration
during the transport of sick

newborn infants. (12)

between Jul 2009 and May
2010.

simple parameters avoiding
subjective views which mitigates

measurement bias.

2017: Henry S, Trotman H.
Challenges in neonatal
transport in Jamaica: A
resource-limited setting.

(10)

N=50 neonatal transfers over
15 months were described in

Jamaica.

Prospective observational
study. Clinical status of the
neonates described before,
during and after transfer.

Checklist completed upon

arrival at receiving hospital.

Lack of equipment and
trained personnel were cited
as contributing towards poor

outcome of patients.

Internal validity was limited due to
a lack of monitoring data during
transport and a lack of patient data
from the referring hospital. The
study is relatable to our LMIC

setting.

2016: Hamrin TH.
Characteristics and
outcomes of critically ill
children following
emergency transport by a
specialist paediatric

transport team. (29)

N=222 patients admitted to a

tertiary PICU in Sweden from 1

January 2008 to 31 December
2013

Retrospective descriptive

study

Patients admitted to PICU by
specialist teams were sicker
and were admitted for
longer compared to other

acutely ill patients admitted.

External is limited as
multidisciplinary specialist retrieval
teams are not currently a reality in
South Africa. Patients enrolled in
the study were consecutive
admissions which ruled out

selection bias.

2011: Senthilkumar R,
Corpuz N, Ratnavel N,
Sinha A, Mohinuddin S.
Adverse events during
emergency transfer of

neonates performed by

N=1289 transfers were
conducted over a 13-month
period by a single service in
the UK and adverse events

were analysed.

Prospective observational
study. Adverse event
reporting was analysed for

common themes.

Major contributors to
adverse events were delay in
transfer, difficult ventilation
(tube placement or over

ventilation). Education of

Single service performed neonatal
transfers. It would have been
beneficial to get data from various
specialised services to ensure

trustworthiness.
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regionalised dedicated

transfer service. (8)

these employees required to

address the problem.

2017: Boyle MA.
Introducing high-flow nasal
cannula to the neonatal
transport environment.

(28)

N=75 neonates had blood gas
analysis done post arrival by
team that initiated high flow

nasal cannula therapy.

Service evaluation project

The therapy was well
tolerated by the patients’
avoiding intubation for

transfer

Not all neonates had blood gas
analysis done on arrival that could

lead to sampling bias.

2013: Kilday D. The
Effectiveness of Combined
Training Modalities on
Neonatal Rapid Response

Teams. (40)

N=29 participants involved in
neonatal transfers took part in
an educational intervention
study. The study involved
questionnaires and patient
simulations pre and post

intervention.

Quasi-experimental, pre-
post-test design and a
simulation observational

method

Increased team
performance, teamwork and

safety.

Study did not evaluate actual effect
on patient care and was a single
centre study with a small sample
size. Internal validity would have
been stronger if the patients’
clinical condition were measured

before and after.

2010: Ramnarayan PT.
Effect of specialist retrieval
teams on outcomes in
children admitted to
paediatric intensive care

units in England and

N=16 875 paediatric patients
were transferred by
ambulance, of which 81%
were transferred by specialist
teams and 19% by non-

specialist teams in England

Retrospective cohort study

The patients transferred by
specialist teams had a lower
risk-adjusted mortality rate

in PICU.

This risk adjustment method had
the potential to introduce selection
bias. The findings of the study are
not relatable to our local context as
the use of multidisciplinary teams

is not the norm in LMICs.
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Wales: a retrospective

cohort study. (30)

and Wales between 2005 and
2008.

2016: Venter M. The
capabilities and scope of
practice requirements of
advanced life support
practitioners undertaking
critical care transfers: A

Delphi study. (13)

Three rounds of online surveys
completed by seven experts in

the field.

Delphi Study

Paramedics that undertake
specialist transfers should

have additional training

External validity would have been
strengthened with a larger sample

of experts.

2015: Candice R. A
retrospective review of the
transfer of critically ill
children to tertiary care in
KwaZulu-Natal Province,

South Africa. (14)

N=57 PICU referrals and 79
ward referrals were
retrospectively reviewed in
South Africa. January to June

2012.

Retrospective chart review

Paediatric transfers in KZN
South Africa are insufficient
due to patients not being

stabilised prior to transfer

Retrospective design subject to
incomplete medical records which
could lead to measurement bias.
Single district study gave the study

limited external validity.

2011: Cohen KL, Wallis LA.
Is the current South African
emergency medicine
curriculum fit for purpose?

(35)

n= 1283 EC cases in the
Western Cape was analysed to
determine the type of cases

that EM registrars faced.

Cross sectional

retrospective audit.

The EM curriculum at the
time did not cover all the
conditions, procedures and
investigations encountered

in the EC.

The secondary leve