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ABSTRACT

Background Africa accounts forabout 90% of the global
trauma burden. Mapping evidence on health systemfactors
associated with post-trauma mortality is essential in
definingpre-hospital care research priorities and mitigation
of the burden. The studyaimed to map and synthesize
existing evidence and research gaps on healthsystem factors
associated with post-trauma mortality at the pre-hospital
carelevel in Africa.

Methods A scoping review ofpublished studies and
grey literature was conducted. The search strategyutilized
electronic databases comprising of Medline, Google
Scholar, Pub-Med,Hinari and Cochrane Library. Screening
and extraction of eligible studies wasdone independently
and in duplicate.

Results A total of 782 studytitles and or abstracts were
screened. Of these, 32 underwent full text review.Out of the
32, 17 met the inclusion criteria for final review. The majority
of studies wereliterature reviews (24%) and retrospective
studies (23%). Retrospective and qualitative studies
comprised 6% of the includedstudies, systematic reviews
(6%), cross-sectional studies (17%), Delphi studies(6%),
panel reviews (6%) and qualitative studies (12%),
systematic reviews(6%), cross-sectional studies (17%),
Delphi studies (6%), panel reviews (6%)and qualitative
studies (12%). Reported post-trauma mortality ranged from
13%in Ghana to 40% in Nigeria. Reported preventable
mortality is as high as 70% inSouth Africa, 60% in Ghana
and 40% in Nigeria. Transport mode is the moststudied
health system factor (reported in 76% of the papers).

Only two studies(12%) included access to pre-hospital

care interventions aspects, nine studies(53%) included

care providers aspects and three studies (18%) included
aspectsof referral pathways. The types of transport mode and
referral pathway are theonly factors significantly associated
with post-trauma mortality, though thefindings were mixed.
None of the included studies reported significantassociations
between pre-hospital care interventions, care providers
andpost-trauma mortality.

Discussion Although research onhealth system factors
and its influence on post-trauma mortality at thepre-
hospital care level in Africa are limited, anecdotal evidence
suggests thataccess to pre-hospital care interventions, the
level of provider skills andreferral pathways are important
determinants of mortality outcomes. Thestrength of

their influence will require well designed studies that
couldincorporate mixed method approaches. Moreover,
similar reviews incorporatingother LMICs are also warranted.
Key Words: Health System Factors, EmergencyMedical
Services [EMS], Pre-hospital Care, Post-Trauma mortality,
Africa.

," Martin Atela,? Faith Thuita,' Thaddaeus Egondi®

BACKGROUND

Globally, 5.8 million deaths (10% of all deaths)
are associated with traumatic injuries,! of which
road traffic crash accounts for over 1.2 million
deaths and 50 million additional injuries.” > The
majority (90%) of the global trauma disease burden
comprising traumatic deaths, preventable post-
trauma, trauma mortality and morbidity occurs
in low and middle-income countries (LMICs).**
Africa bears a disproportionate burden mainly due
to poorly equipped health systems for management
of the traumatic injuries both at the prehospital and
the in-hospital care level.?3

Prehospital care refers to care provided to trauma
patients before or during transport to hospital by
emergency medical service (EMS) providers or lay
persons. A prehospital care system is an integral
part of the EMS and the broader health systems
that provides a systematic and organized immediate
care to trauma patients at the trauma scene, during
transport and throughout the out-of-hospital
period.? A key outcome measure of the prehospital
care quality is the post-trauma mortality rates. In
this study, the term post-trauma mortality (outcome
variable of interest), refers to deaths occurring after
trauma. On the other hand, prehospital care level
refers to out-of-hospital settings where a casualty is
attended to before successful evacuation and admis-
sion in a trauma care facility.

Health system elements such as transportation,
healthcare professionals, life-saving interventions
and referral pathways are critical in the provision
of EMS and in preventing post-trauma mortality.
Efficient and prompt prehospital evacuation or
transport of trauma patients to a trauma care
facility is an important determinant of post-trauma
care outcome.® This is because, prompt transpor-
tation of patients with proper care from the scene
of injury to specialized trauma centers can signifi-
cantly increase survival.” It is estimated that 50% of
the traumatic deaths occur due to evacuation delays
at the prehospital care level.® Preventable post-
trauma mortality rate is significantly high in African
countries compared with high-income countries.!’

In many LMICs, more than half of trauma
patients are transported in vehicles without proper
handling capacity and skilled personnel to provide
life-saving interventions.’ 1° Inadequate prehospital
evacuation, limited skilled providers for critical
trauma care and poor coordination and leader-
ship!'=3 have left provision of prehospital care to
unskilled lay responders and inadequately equipped
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and resourced private and non-governmental organizations
to provide care to a large number of vulnerable populations.
Notwithstanding, survival rates from the different modes of
transport are not well documented and the existing evidence is
too scanty and mixed to aid a reliable conclusion on their utility
or benefits.> 4

Timely provision of quality care or life-saving interventions
at the prehospital care level remains a key priority in improving
post-trauma survival. Ultimately, the type of referral pathway
and the choice of first referral facility (either direct or indirect
to the trauma center). may play a fundamental role in reducing
delays and improving survival as well as other prehospital care
outcomes.” * Some studies recommend timely initiation of inter-
ventions at the injury scene and en route to hospital in line with
the ‘golden-hour’ or the “60 minutes concept’, which is a critical
time period for successful life-saving or care intervention.!'®!®
The golden hour concept seeks to prevent avoidable time-
sensitive complications associated with irreversible pharmaco-
logical changes in the patients” body.'” ¥ 2° Other studies argue
that access to professional prehospital care within 5§ minutes of
trauma and 8 minutes before advanced and specialized trauma
care in a trauma facility or center is critical for survival and
determination of the trauma outcome.?!

At the injury scene in low-resource countries, trauma patients
are less likely to receive any basic life support (BLS) care such
as first aid and are thus transferred to the nearest hospital by
untrained lay responders.'? 222> According to Boschini et al,*
direct transfer of trauma patients from the scene to the trauma
center may confer a survival advantage by reducing time spent
in referrals from peripheral hospitals. While this indirectly
supports the value of the golden hour and ambulance transport
in trauma distress responses, other studies refute this finding due
to lack of strong evidence.' 2! ** In effect, the ‘golden hour-60-
minute concept’ remains a controversial subject in terms of care
outcome benefits in LMICs.

There are two prehospital care interventions which can be
provided at the prehospital care level by trained care providers:
BLS and Advanced Life Support (ALS).® In this study, we
included lay responder, also known as ‘No care’ to refer to
many of the patients who are not attended by a trained care
provider at the prehospital care level. BLS involves providing
adequate ventilation, oxygenation and securing of the airway.?’
In most cases, prehospital deaths come as a result of uncon-
trolled hemorrhage, respiratory failure and airway obstruction
which comprise BLS service package. As a result, provision of
BLS interventions to trauma patients has been recommended
extensively in the prehospital care set-up.?® Trained medical
individuals, such as paramedics, emergency medical technicians,
and trained bystanders, are expected to increase patient survival
by providing this form of life-saving intervention. In addition
to this level of care, developed countries have integrated use
of ALS interventions in prehospital care but with limited adop-
tion in LMICs such as Kenya. ALS is defined as a set of skills
and life-saving protocols which extend BLS to further provide
adequate breathing (ventilation), an open airway, and enable
circulation such as rapid sequence induction, endotracheal
intubation, cardiac defibrillation, cardiac monitoring, trans-
cutaneous pacing, chest tube insertion, intravenous fluids and
anesthesia induction, among others. Few patients receive BLS at
the prehospital care level with most of trauma victims receiving
no interventions due to lack of qualified medical practitioners
and evacuation facilities.?’

Nonetheless, evidence on the efficacy of ALS and BLS in
prehospital trauma care remains controversial and scanty in

LMICs.® 28 At the global level, there is insufficient evidence and
studies on efficacy, effectiveness and value of various prehospital
care interventions in the prehospital settings.® Moreover, the
existing evidence is highly westernized with very few studies to
allow for contextualization of similar evidence in LMICs. Even
then, eliminating and/or reducing the trauma burden has increas-
ingly gained momentum with advocacy support from WHO.!
Measures to reduce or eliminate trauma in LMICs such as adher-
ence to road safety measures and traffic laws, use of personal
protective equipment or gears like motorcycle helmets and
inspection of the blood alcohol concentration for motorists seem
to have yielded little in reducing mortality and disability.! 23° As
a result, the WHO recommends that LMICs prioritize invest-
ment in local prehospital studies, scientific evidence documen-
tation and defining locally adaptive health systems and policy
reforms to augment the primary trauma and injury mitigation
measures.!?

This scoping review uses a health systems angle to identify and
map the evidence on health system factors associated with post-
trauma mortality at the prehospital care level. Documenting this
evidence is key in defining and implementing resilient prehos-
pital care systems for Africa and other low-resource countries.

METHODOLOGY

The review was based on the realist assumption that designing
a resilient low-resource prehospital EMS system for traumatic
injuries requires a health system-based approach in identifying
fundamental components of the system and their influence on
post-trauma mortality. Derived from inter-related and inter-
dependent parts of a functional health system,’! 32 the primary
health system factors examined in this study comprise: type of
prehospital care providers, prehospital transport mode, prehos-
pital interventions provided and prehospital referral system or
pathway used. While our focus was on health system factors
associated with post-trauma mortality, the role of other contex-
tual health system factors in the analysis framework was also
considered using a systems approach.?®* This includes financing,
policy and legislative frameworks, health equipment and facili-
ties like communication facilities and leadership.

The initial intention of this study was to complete a system-
atic review. However, a precursory research and subsequent
review of the available evidence by the study team identified
quality gaps that could not warrant a full systematic review. A
scoping review was best suited for assembling an initial body of
knowledge and identification of gaps to be addressed in future
studies. The review was useful in obtaining a snapshot of avail-
able evidence to inform an appropriate study design in response
to identified gaps in existing evidence.?* 3¢

A search was conducted for peer-reviewed articles and gray
literature published in the English language between January 1,
2010 and December 31, 2019. The search was limited to studies
that assessed health system factors associated with post-trauma
mortality at the prehospital care level in Africa. No study design
restrictions were applied to ensure a wider scope of evidence
on the study subject. Both primary and secondary studies
were included. The search strategy used a combination of the
following key search terms: health system factors, factors, pre-
hospital care, trauma mortality, survival and Africa. These were
applied as follows: Search (Health System Factors OR Factors)
AND (pre-hospital care) AND (Trauma Mortality OR Trauma
Survival OR Trauma Functional Outcomes) . Searches were
conducted in Medline, Google Scholar, PubMed, Hinari and
Cochrane Library electronic databases and results imported into
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Figure 1  Flow diagram of study selection.

Mendeley, a reference management software. We also searched
relevant study references and bibliographies.

Two reviewers independently reviewed study titles and
abstracts for eligibility. Duplicate studies were identified and
removed while any discrepancy was resolved by consensus and/
or involvement of a third-party adjustment. Retrieval of full text
of studies meeting our study criteria was done for final eligibility
review. This was done independently and in duplicate by two
reviewers. Data extraction from the selected studies captured
key data variables, namely author/s, year of publication, publi-
cation country, type of study (design) and key study findings
based on our research aims articulated in the study background.
A 10% sample of the eligible study data extraction was cross-
checked for accuracy and completeness by a different reviewer.
Extracted data were synthesized descriptively and using thematic
analysis to map the existing body of literature in line with the
objectives. Risk of bias was not performed since this was not a
systematic review or meta-analysis. Extracted data were mapped
and presented descriptively using frequencies and percentages
and qualitative narratives.

RESULTS

The search generated 2350 studies. Duplicate studies (673) were
excluded based on their titles whereas 750 were excluded on
a review of their titles and abstracts. A total of 32 eligible arti-
cles underwent full-text review, out of which 15 studies were
excluded as they did not meet the inclusion criteria. Seventeen
studies met the inclusion criteria as shown in figure 1. Reasons for
exclusion included wrong study locations, articles not published
from year 2010 and later years, scope of findings such as lack of
any relevant findings on study subject and non-research articles.

Study characteristics

Eight of the studies included in the synthesis were conducted
between the years 2016 and 2019. Three of the studies were
undertaken in South Africa whereas the rest werefrom across
other countries in Africa. Four retrospective and four literature
review articles were included in the study. Only two qualitative
studies met our study inclusion criteria. There was no eligible
prospective study or randomized clinical trials. Quantitative
studies incorporated use of analytic techniques such as inde-
pendent tests and multivariate analytic methods that adjust
for possible confounders in the analysis were used as shown

Table 1 Description of studies reviewed

Study characteristic Frequency (n=17) Included studies (%)

Year

2012 2 12
2013 3 17
2014 4 23
2016 1 6
2017 3 18
2018 2 12
2019 2 12
Countries of origin

Ethiopia 1 6
Gabon 1 6
Ghana 2 12
Kenya 1 6
Liberia 1 6
Nigeria 1 6
South Africa 3 17
Tanzania 2 12
Uganda 2 12
Across Africa 3 17
Study design

Retrospective 4 23
Retrospective and qualitative study 1 6
Systematic review 1 6
Cross-sectional study 3 17
Delphi study 1 6
Literature review 4 24
Multidisciplinary panel review 1 6
Qualitative study 2 12

in table 1. None of the studies reviewed assessed the quality of
evidence reported. There were no reviews (systematic, scoping
or meta-analysis)on the study topic.

The primary outcome of interest was post-trauma mortality.
Post-trauma mortality is reported to range from 13% in Ghana®”
to 409% in Nigeria.® Mortality rate was highest among brought-in
dead, that is, prehospital care level, compared with in-hospital
mortality, that is, at the trauma care facility level.! 37 Reported
preventable mortality was as high as 70% in South Africa,' 60%
in Ghana®® and 40% in Nigeria.’ In Nigeria and South Africa,
delays to access specialized hospital care and insufficient intra-
venous fluid resuscitation en route to hospital were the main
drivers of preventable mortality.! > In Nigeria, damage to the
central nervous system, excessive bleeding (haemorrhage) and
compromised airway leading to lack of adequate oxygen or
difficulty in breathing (airway obstruction) were reported as
the main causes of preventable post-trauma mortality.” Online
supplemental table 2 shows the summary findings on post-
trauma mortality among the included studies. All the 17 studies
focused on all forms of trauma. None of the studies narrowed
the study scope (by design or analysis of disaggregation) to trau-
matic brain injuries (TBIs) despite its significant share of post-
trauma mortality burden.

Health system factors associated with post-trauma mortality

We examined the reported association between health system
factors and post-trauma mortality at the prehospital care level.
These factors comprised prehospital transport, interventions,
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providers and referral systems. Post-trauma transport mode and
referral pathways were the only factors significantly associated
with post-trauma mortality. Prehospital transport mode was
reported by 76% of the reviewed articles. See online supple-
mental table 2 for a summary review finding on health system
factors and their influence on post-trauma mortality.

Prehospital transport mode
From all factors reviewed prehospital transport was the most
studied health system factor: 13 of the 17 studies included
transport in their results as shown in online supplemental table
2. Except for South Africa,® prehospital transport system for
trauma victims in most countries included in the review studies
is poorly developed. In most settings, there were inadequate
ambulances to respond to trauma-related transport needs, and
even in the few cases where ambulances were available, they
were used as ‘transport vehicles’ rather than as ‘emergency care
vehicles’.8 2440

In the reviewed studies, existing ambulances, and by exten-
sion, EMS response capacity of the respective countries were
said to be ill equipped to provide quality life-saving interven-
tions at injury scenes as well as en route care.!' 24142 [n Morocco,
out of 15 public ambulances assessed in the study site, only
three were well equipped for emergency evacuation, with the
rest only fitted with first aid equipment.® In most countries of
study, trauma patients were transported from injury scene using
non-ambulatory means that included private and public vehi-
cles.? 303943 Private vehicle evacuation was the most common
transport option.” 12244 For example, in Ethiopia, only 20.3% of
the sampled trauma patients arrived in the trauma management
facilities through ambulance services,* whereas in Kenya, less
than 10% accessed ambulances.® In South Africa, a country with
one of the best prehospital EMS, 48.5% of patients used their
own means of transport from the trauma scene to the nearest
facility.’> Another South African study found patients with
penetrating injuries to be often transported by non-EMS rather
than EMS (p<0.001). The study reported high mortality (61%)
among patients transported through EMS compared with non-
EMS (38.9%).2¢

Among the reviewed articles, prehospital time (time taken
to evacuate a patient from the scene of injury to a specialized
trauma facility after injury) is more than the recommended one
‘golden hour’.*** In Ghana, the median transport time to a
tertiary (specialized) trauma facility was 82 minutes, 22 more
minutes than the recommended 60 minutes.’” No study studied
differences in prehospital time in ambulance and non-ambulance
transport means. While most of the reviewed studies reported
transport means to be a significant predictor of post-trauma
mortality,** ¥ one South African study found no significant
association between type of transport means and post-trauma
mortality.* Furthermore, the same study found prehospital
transport time not to be a significant correlate of post-trauma
mortality.?* In Malawi, transport by non-ambulance means such
as private vehicles was also found to confer significant survival
benefits as a result of prompt evacuation to a treatment facility
and reduction of delays to life-saving interventions.” None
of the studies examined possible differences in post-trauma
mortality based on ambulance ownership, public and private
ambulance transport.

Prehospital care or life-saving interventions
Prehospital care interventions comprised use of BLS and ALS.
Patients who do not receive any of the two interventions from

a trained care provider like a paramedic, nurse or doctor at the
prehospital care level are categorized to have received ‘no care’.
This is the least studied health system factor across the reviewed
scope; none of the 17 articles reviewed examined the associ-
ation between prehospital care interventions and post-trauma
mortality.?! 2324454 Only two studies, a Kenyan and a Tanzanian
study, included prehospital care aspects in their results but did
not examine their association with post-trauma mortality.** +/
One of the studies, a South African study, only compared use
of intubations, an ALS intervention and in air versus ground
emergency evacuations only.** While the study investigated the
success rate of intubations in the two modes of evacuation, there
was no attempt to examine its effect on post-trauma mortality
among the two modes of evacuation. The other study conducted
in Ghana explored the potential for community-based trauma
response through trained lay response care for trauma casual-
ties.* The study reported trained lay responders’ care to be an
effective first aid response but did not assess the effect of the
lay responder rescue on post-trauma mortality. No findings on
prehospital care outcomes were made across different prehos-
pital care cadres like lay responders, paramedics and trained
nurses.

Prehospital care providers
Nine of the 17 articles reviewed included different aspects of
prehospital care providers, mainly descriptive and qualitative
results on training and capacity levels. Shortage of skilled and
qualified mainstream healthcare providers and, in particular,
prehospital care providers to provide appropriate life-saving
interventions is a key barrier to quality prehospital care.?® 2440
Overall, lay responders such as the bystanders, policemen, friends,
relatives and commercial drivers were the main providers of
prehospital emergency rescue services from the injury scene to
trauma care facilities. None of the studies examined the associ-
ation between shortage and type of the providers on any post-
trauma outcomes at the prehospital care level.

A study done in Liberia identified lay responder skills gap as
a major competence challenge in providing critical rescue care
at the prehospital care level.*® To respond to these gaps, coun-
tries such as Uganda and Ethiopia designed training programs
targeting lay responders such as vehicle drivers and commu-
nity volunteers aimed at equipping them with relevant first aid
skills. The trainings were reported to improve quality of first
aid interventions in Uganda and Ethiopia.”* # In other coun-
ties like Tanzania, lay responder training has been suggested
as necessity for strengthening capacity for community-based
trauma responses.* Two studies, one conducted by Edem et
al in South Africa and another conducted by Sultan et al in
Ethiopia, observed that current prehospital training offered to
health professionals in the respective countries was inadequate
in meeting the minimum skill and knowledge needs for crit-
ical trauma care.!* Furthermore, some of the studies reported
that even though some countries such as Kenya had initiated
EMS provider trainings, there was no success in improving
prehospital care outcomes due to persistent skills gap among
health professionals and facility capacity to provide quality
care, especially in lower level facilities.! ##° Interestingly, none
of the reviewed studies documented evidence on the effects of
different types of prehospital care providers on trauma mortality
or the quality of life-saving interventions/care provided to the
patients. Moreover, none of the studies examined whether there
would be a difference in post-trauma outcomes if prehospital
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care interventions were provided by different cadres such as
nurses, paramedics and lay responders at the prehospital care
level.

Prehospital referral pathways

Only three studies included referral aspects in their findings.
Two types of referral pathways were examined: direct and indi-
rect referral pathways. Direct referral refers to direct transfer
of patients from the injury scene to a specialized trauma care
facility whereas indirect referral refers to transfer of casualties
to a specialized trauma care facility through lower trauma facil-
ities also known as peripheral facilities. Direct referral from the
scene to a trauma care facility was the most common referral
type compared with indirect referral at the prehospital care
level.!222* In Malawi, Boschini et al?* examined the relationship
between referral pathways and post-trauma mortality and found
direct referral from injury scene to a specialized trauma care
facility to be significantly associated with post-trauma mortality
(p=0.006). Indirect transfer was found to be a mortality risk for
severe trauma cases due to cases of delays and limited capacity
to provide quality critical care in lower level facilities.'® The
study found no statistically significant relationship between type
of referral pathway and gender of the patient. Two studies, one
in South African and another in Malawi, found that existing
prehospital referral systems were weak with no supportive facil-
ities and equipment such as ambulances and dispatch coordina-
tion centers which contributed to delays in care and avoidable
mortality.! ° In Liberia, pre-referral notification was found to
be ineffective due to poorly organized and coordinated referral
systems and lack of proper referral documentation and standard-
ization of referral processes.*

Other contextual factors

Reviewed studies also identified policy context and modalities
of prehospital emergency care communication and coordina-
tion to be important contextual health system factors which can
potentially influence post-trauma care outcomes. In particular,
inadequate prehospital policies and guidelines and/or lack of
their implementation, and limited prehospital care capacity are
reported as major challenges in Africa.” 2 In Nigeria, Adeloye
and other authors found that there were no policies in relation
to prehospital trauma care system.® In Uganda, there was no
national EMS policy or a functionalpostcrash care system across
the health system.? The study reported that inadequate or lack
of health insurance cover and inability of victims of crash to raise
ambulance fees were major challenges in provision of responsive
EMS care at the prehospital care level.? Other barriers to optimal
prehospital care outcomes identified among the reviewed studies
included miscommunication about where to transfer patients,
long patient waiting times in the prehospital settings, and limited
intensive care unit ambulances which contributed to an increase
in avoidable trauma deaths.!t2! 450

DISCUSSION

Prehospital care in Africa is understudied. The quality of existing
evidence on different aspects of health system factors and their
influence on post-trauma mortality at the prehospital care
level is low. In this study, mode of transport, referral systems,
communication systems and post-trauma care and services are
key aspects of the health systems reported in reviewed studies.
Of these, transportation for trauma patients emerges as a major
weak link and a key driver of poor post-trauma outcomes such
as mortality and post-trauma complications. However, available

evidence on transport modes and post-trauma mortality is both
limited and mixed. Existing evidence has focused on ambulance
and non-ambulance forms of transport. Currently, evidence on
post-trauma survival benefits accrued from ambulance transport
reflected is mixed.?* ** % In most cases, private vehicles (non-
ambulance transport) were cited to confer more survival bene-
fits as opposed to ambulance transport.** Studies affirm lack
of well-coordinated and equipped ambulance transport across
Africa.’® 5! The studies acknowledged that vulnerable popula-
tions rely on private vehicles for emergency evacuation due to
lack of readily available and well-equipped ambulance rescue
services. This is partly due to low prioritization and investment
in prehospital care (including research). Documentation on the
role of ambulance ownership (public or private) on post-trauma
mortality is lacking. In addition to being a study gap, provision
of this evidence is fundamental in justifying a feasible financing
model for ambulance evacuation that can contribute to reduc-
tion in post-trauma mortality.

Another important aspect of the mode of transport for prehos-
pital trauma outcomes is the time it takes to move patients from
trauma scene to a specialized trauma care hospital (prehospital
time). Findings showed that patient waiting and evacuation time
in the prehospital care settings was more than triple the inter-
national recommended response time of 8 minutes.’? %3 Even
though few studies included the effect of prehospital time on
post-trauma mortality, the evidence suggests that delays at the
prehospital care level are an important determinant of post-
trauma mortality and morbidity. Most countries in Africa are
reported to lack comprehensive trauma data systems or regis-
tries to capture evacuation time at different phases of care. This
makes similar studies and analysis a challenge. Therefore, the
effect of prehospital time on care outcomes is hardly investi-
gated in literature. However, resourced communication and
command center to support emergency rescue at the prehospital
care level is equally weak and/or lacking in most countries.!" 2!
This communication facility is fundamental in supporting effi-
cient prehospital evacuation and documenting vital evacuation
data such as time for similar studies.

Direct referral of the trauma victims to a trauma management
facility (without passing through lower or peripheral health
facilities) has mixed results on post-trauma mortality. In some
studies, indirect transfer through peripheral facilities has been
argued to increase patient mortality?? whereas other studies
report no association with mortality.?! > The current evidence is
very limited to support a validated conclusion on this association;
in our review, only three studies reported on this outcome. It has
been established that existing referral systems are not effective
and not well linked to trauma facilities, a possible explainer for
higher mortality in indirect referral options.’? % Furthermore,
existing prehospital referral systems are poorly organized and
lack effective linkages with specialized trauma care facilities and
communication/command centers for prompt responses and
continuity of care which in turn causes avoidable evacuation
delays at prehospital care level.’®5* Referral documentation and
coordination is equally poor; many patients are transferred to
the next available health facility irrespective of their capacity
to provide required care.’® Many of these facilities are not
equipped to provide the indicative critical care and life-saving
interventions.** ¥ This affects the continuity of prehospital care
interventions, hence increasing risk of avoidable mortality.

A third health system feature linked to effective referral
and post-trauma outcomes is emergency rescue communica-
tion or command centers connecting all trauma care facilities
(both lower level and specialized facilities) with prehospital
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care level. Because of an almost non-existent EMS policy and
communication guidelines/systems at prehospital care level to
support trauma responses, many patients are forced to depend
on existing informal prehospital care and referral systems which
may increase trauma mortality and poor outcomes risks.>® This
is affirmed by the high proportion of patients transported from
injury scene by lay responders with no life-saving skills*® ¢ and
the overwhelming evidence of limited capacity of lower level
facilities to provide basic life-saving interventions in case of
indirect referrals.?® #1 5% ¢ In many instances, these patients are
transported to facilities without capacity to provide required
care which puts patients’ survival at risk. The weak and vulner-
able health system increases risk to poor post-trauma outcomes
like avoidable deaths, disability and other health complications.
No evidence was found on the role of informed referral deci-
sions (access to reliable information on availability of necessary
facilities, resources or equipment to support appropriate referral
pathways such as to facility with required treatment capacity) on
post-trauma mortality at the prehospital care level. A key gap
established was the limited mapped evidence on referral systems
which did not differentiate the role of on-scene referrals by
different types of providers and availability of information on
capacity of the facility to manage the trauma. Yet, understanding
these referral patterns and pathways can provide insight and
knowledge on referral pathway practices at the prehospital care
level while illuminating opportunities for possible mitigation
measures to reduce mortality as a result of delays and suboptimal
referral pathway decisions.

Prehospital care interventions for trauma victims through EMS
are another aspect of the health system reported. The reviewed
studies were in concurrence with global literature which identify
poor EMS at the prehospital care level as a major drawback in
reducing high and increasing trauma burden, especially in low-
resource countries.! 132122243035 [nability to access quality services
is attributed to the perceived weak health systems and response
capacity at prehospital care level. A particular aspect of the
weakness in the health system at the prehospital level is delays to
life-saving interventions, also linked to high risk of preventable
mortalities.! ! 3* Despite limited evidence on this health system
factor, provision of timely and quality life-saving interventions
at the scene of injury and en route to a trauma care facility
has been linked to improved health outcomes.’® On the other
hand, fragmented, disjointed and poorly resourced EMS systems
continue to create major challenges to post-trauma survival.' >
Our evidence fell short of defining efficacy of different types
of life-saving interventions provided in Africa. While life-saving
interventions are the core effective trauma responses, evidence
associating the interventions such as BLS and ALS with post-
trauma mortality is grossly lacking in African scientific literature.
This confirms the limited investment and prioritization of health
system research at prehospital care level. This evidence is crit-
ical in defining minimum life-saving intervention packages for
an effective and responsive local trauma system and responses.
Research questions on efficacy of specific interventions at the
prehospital care level are important for low-resource countries
in Africa seeking to develop robust EMS systems at the prehos-
pital care level.

In addition to prehospital delays, barrier to quality care and
outcomes was also attributed to inadequate or, in some cases,
lack of trained and skilled personnel such as paramedics to
attend to the injured victims on-site. Consequently, untrained
lay responders such as family members, good Samaritans or
policemen, with limited or no critical care skill/expertise, end up
offering the needed rescue services. The situation is complicated

by limited communication facilities and equipment to support
and enable facility-based practitioners to swiftly respond to
trauma distress calls at the prehospital care level while compli-
menting lay responder rescue assistance.®’~* Due to skill and
rescue capacity gaps, lay responder rescue and interventions
could be contributing to patient mortality and post-trauma
complications. Despite lack of evidence to confirm or refute
the assumption, lack of critical care skills could heighten risk of
avoidable damages and complications.

Efficient and effective prehospital trauma system combines
minimum transport time with adequate resuscitation provided
by a qualified and skilled care provider.®* % This is often not
the case with untrained lay responder rescues due to lack of
essential critical care competence. Training lay responders on
basic first aid can play a significant role in improving post-
trauma survival in low-resource countries or environments.'* %657
Training lay responders can also be useful in addressing trained
provider quality and quantity (capacity) gaps in low-resource
environments.' ¢ 57 Hiring, training, equipping and sustaining
both quality prehospital care professionals and life-saving
interventions have significant resource implications. In addi-
tion to other health professionals/cadres, identifying and docu-
menting evidence on value-add for both untrained and trained
lay responders on post-trauma mortality remains an important
research objective for future prehospital care studies conducted
in Africa. With respect to methods assessment, there is no strong
evidence on quality of prehospital care evidence in Africa. Our
review affirms gaps in types of study methods used. Most studies
are retrospective and literature reviews. There is limited diver-
sity in study types and methods which negatively affects the
quality of literature evidence available for policy and program-
matic interventions. For instance, prospective studies are lacking
whole triangulation of data sources and methodology is limited.
This reflects the lack of organized trauma data and registries
collecting trauma-related data to support relevant studies at this
level of care.?® ® ¢ In most African countries, trauma registry
or data on health system factors such as type of care providers,
prehospital response times and type of intervention are not
routinely collected and documented. Prehospital care data are
fragmented in both manual and electronic databases® while in
most cases, it is not collected and/or collated. Adopting comple-
mentariness in various data sources held in both prehospital and
in-hospital care levels can enrich quality of data. Even though the
process of collating the data can be both laborious and expen-
sive, computerization of the prehospital care and information
systems and integrating it with other mainstream health systems
at in-hospital care level may address this challenge and improve
availability of actionable evidence at prehospital care level.

Limitations

Our review was limited to African settings. Our initial intention
was to conduct a systematic review. However, a cursory search
and subsequent team review of the available evidence identified
quality gaps that limited the ability to perform full systematic
review. We settled on a scoping review with an aim of obtaining
a snapshot of available evidence to inform appropriate study
priorities and designs in response to identified evidence gaps .35 3¢
Consequently, many of the included studies did not report or
include statistical association models and findings on the factors
investigated further limiting the level of evidence deduced from
the articles. Health system factors incorporate wide range of
study scope. The search strategy terms, which combined aspects
of health system factors, post-trauma mortality, prehospital
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care and study settings, captured a wide range and number of
screening studies most of which were not adequately relevant to
the study variables. The studies were found to include limited
evidence on variables of interest though useful in mapping and
identifying possible prehospital care research gaps and priorities
to guide future studies.

CONCLUSION

Africa is one of the continents with a high share of prevent-
able post-trauma morbidity and mortality yet its EMS system
is poorly developed and ill equipped to adequately respond to
trauma distress. Preventable post-trauma mortality is highest at
the prehospital care level. However, prehospital care is under-
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