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Trauma is a crucial public health problem that has been overlooked by developing countries including Nigeria. 

It has led to a worsening trauma trend as recent data suggests. The South-West Region of Nigeria remains one of 

the regions with the most injury prevalence. Since the introduction of the trauma system over half a century ago, 

regionalised trauma systems have become increasingly effective in changing the dynamics of trauma care and 

outcomes. However, similar to most developing countries trauma system is yet to be established in any region in 

Nigeria. This is also met by a lack of a centralised trauma registry, poor implementation of primary prevention 

practices, an informal prehospital care system, and poorly organised in-hospital care for trauma victims. Reversing 

these challenges could be a propelling force to the revolution of trauma provision in the region and extension 

to the nation, Africa, and other developing countries. Nevertheless, the stakeholders such as the government, 

legislature, Non-Governmental-Organisations, law-enforcement agencies, healthcare institutions, trauma experts, 

and the public have a huge role. 
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ntroduction 

Trauma is a neglected public health crisis especially in Low-Middle
ncome countries (LMIC) [1] . These countries contribute the majority
f the global burden of trauma. Data from the World Health Organisa-
ion (WHO) revealed that about 90% of the 4.4 million trauma-related
eaths each year occur in LMIC [2] . In spite of this alarming report, most
eveloping countries have maintained status quo or worsening trauma
ndices [3] . Nigeria is not excluded as the National Bureau of Statistics
eported an increase in road traffic crashes (RTC) by approximately 14%
rom 2013 to 2019 [4] . 

In contrast, developed countries have shown advances in trauma
are and improvement in the outcomes of trauma victims. Crucial to
he achievement of an improved trauma outcome is the introduction
nd development of a trauma system (TS) [5] . TS provides a structural
nd functional framework for the care of injured patients from an in-
ury scene through appropriate healthcare facilities [6] . All designated
rauma facilities are more efficiently utilised in a regionalised trauma
ystem (RTS) [7] . In the same vein, RTS has been proven to be econom-
cal and can result in a rapid trauma response, adequate prehospital-care
ervices, reduced transit time, improved in-hospital standard of care,
nd a remarkable reduction in preventable deaths and permanent dis-
bility post-trauma [ 8 , 9 ]. 
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Similar to other developing countries, the non-existence of TS in
igeria among other challenges remains a huge setback to trauma pro-
ision [3] . Additionally, there is the problem of no centralised trauma
egistries, poor implementation of primary prevention practices, in-
dequate prehospital-care system, and in-hospital care [ 10 , 11 ]. These
mong other factors have contributed to a worsening trend in trauma
orbidity and mortality within the country. 

The South-West (SW) region, being one of the worst-hit regions,
ould be the pacesetter of modern trauma care in the country [12] .
hanging the narrative would require genuine support and commitment

rom the government, legislature, Non-Governmental-Organisations,
aw-enforcement agencies, healthcare institutions, trauma experts, and
he public. 

pidemiology 

Nigeria is a multicultural diverse nation located in Sub-Saharan
frica with six geopolitical zones/regions [13] . The South-West (SW)
egion, dominated by the Yoruba tribe, consists of six states (Lagos, Oyo,
gun, Osun, Ondo, and Ekiti) and makes up about a fifth of the Nigerian
opulation with 32,500,000 people [14] . 

Just like most regions of the LMIC, Nigeria has no centralised
atabase for trauma [15] . Data relating to injuries can be found in
he hospital registries, the quarterly Federal Road Safety Commission
y 2022 
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FRSC) and National Bureau of Statistics (NBS) report [4] . In these reg-
stries, RTC is the most reported form of injury. 

Since 2015, there has been a growing trend of RTC rising by 3.82%
n 2018 and 13.66% in 2019 [16] . The NBS in 2019 reported 11,072
TC and 5,483 fatalities. The SW region has the highest proportion of

atal cases(25%) and contributes to most of the RTC burden(22%) [4] . 
The majority of RTC affect adults in the third and fourth decades

f life [12] . The sex distribution is predominantly male [ 11 , 16 ]. This is
ecause they are mostly traders or businessmen who more often travel
or work and therefore spend more time driving, increasing their risk
f accidents. The most vulnerable road users are the motor-vehicle pas-
engers, motorcyclists, tricycle passengers, bicycles, and pedestrians in
ecreasing order [ 12 , 15 ]. Speed violation and loss of vehicular control
re the two most common human risk factors while driving under alco-
ol influence and using phone on steering contribute the least [12] . 

Solagberu et al [17] reported that trauma victims were transported
y relatives(52.83%), bystanders(6.74%), and law-enforcement agen-
ies e.g. police officers(40.42%). Furthermore, the mode of transporta-
ion of these victims is mainly cars and buses(76.2%). Only 8% of victims
ere transported by an ambulance [18] . 

Several studies in this region showed that trauma is the leading cause
f presentation, mortality, and morbidity in emergency centres in this
egion [19] . The majority of the injuries pattern seen was laceration
nd fracture [15] . Head injuries and multiple body injuries are the most
ommon aetiology of trauma-related deaths [19] . 

otential benefits of a regionalised trauma system 

In 1966, the National Academy of Sciences and the National Re-
earch Council redefined injury as a “preventable and treatable disease ”
20] . This redefinition was a catalyst to the establishment and rapid
xpansion of TS in most developed countries [5] . In the early stages,
S was developed as an exclusive system that manages injured patients

n highly specialised tertiary or quaternary trauma centers [21] . Sub-
equently, it revolutionised to an inclusive system with the capacity
nd ability to achieve optimal injury control within a given population
hrough the participation of all designated trauma centres within their
apabilities and resource availability [22] . In Ohio, He et al [7] observed
hat the establishment of an inclusive regional TS was associated with
mproved utilisation of lower-level trauma centres. 

A Regionalised trauma system (RTS) involves an integrated collab-
ration of institutions, agencies, and multidisciplinary teams to tackle
njury as a disease from effective prevention to rehabilitation and suc-
essful societal reintegration of injury survivors [23] . It provides a struc-
ural framework, organised, and comprehensive approach for the man-
gement of a trauma victim from injury scene to surgical care within a
efined geographical area [6] . Defining the geographical area involved
nables TS to focus on trauma needs while maximising the available
esources within the region. In England, the National Hospital Service
NHS) created several regional trauma networks following the National
onfidential Enquiry into Patient Outcome and Death (NCEPOD) report
007 [24] that identified poor outcomes in the organisation of trauma
are. A review of the changed system ten years later by Moran et al
25] demonstrated that the development of the regional TS was asso-
iated with an increased patient flow, efficient consultant-led care, and
 significant increase(19%) in the probability of survival of trauma pa-
ients. 

Evidence further supports that RTS has led to remarkable improve-
ents in trauma care and outcomes [26] . A national study in the United

tates of America (US) [27] showed up to one-quarter(25%) lower risk
f death for in-hospital, 30-day, and 90-day mortality if trauma vic-
ims received care in a regional TS. In the above study, major trauma
atients, defined as Injury Severity Score (ISS) > 15 received the most
enefit. This category has potentially life-threatening injuries which re-
uire the expertise and capacity of a major trauma centre to increase
urvival. 
277 
RTS also has a significant positive impact on trauma-associated mor-
idities and functional outcomes [9] . Nirula and Karen found that TS
eads to a better functional capacity especially among trauma victims
ith penetrating injuries [28] . In addition, RTS has been shown to im-
rove the outcome for other surgical emergencies resulting in a 14% de-
rease in 24-hour mortality and a greater than 28% reduction in organ
ailure due to the availability of immediate surgical care and commit-
ent to the intensive care unit (ICU) [29] . 

Furthermore, a mature RTS is not only efficient but also cost-
ffective. The amount of life gained or saved is tremendous with evi-
ence of up to 15-fold financial gain on each trauma patient that re-
urns to work [30] . MacKenzie et al [31] reported a $36,319 per life-
ear gained or $790,931 per life saved as the added cost for treatment
t a trauma centre compared to non-trauma centre. 

Hence, there’s a huge amount of potential benefits if TS is intro-
uced, implemented, and regionalised in South-West, Nigeria. Although
he implementation of TS is associated with an increasing continuum of
enefits, these benefits do not occur immediately and may require up to
0 years. 

urrent challenges 

rauma registry 

Information is key to understanding, decision-making, and improve-
ent of trauma care. Currently, Nigeria does not have a centralised

nd computerised trauma registry(TR) [15] . Data on trauma victims
re collected by the FRSC, NBS, and Hospital Health-records. FRSC and
BS report majorly pre-hospital RTC and mortality [12] while Hospital
ealth-records remotely report all patients who present to the emer-
ency centres in various institutions [18] . These data are manually doc-
mented and sometimes, have missing information which impacts neg-
tively on research [15] . Also, there is no data or evidence on post-
ischarge events. Shreds of evidence from other developing countries
uggest similar experiences with TR [ 32 , 33 ]. 

The aforementioned problems in TR underscore the burden of injury
n the region and nation, and lack of desired attention from stakeholders,
specially the government [34] . Furthermore, the lack of a centralised
R has resulted in poor research, ineffective trauma care, lack of guide-

ines, and trauma advocacy [35] . 

njury prevention practices 

Of note, there is no peculiarity in the injury prevention strategies
n the SW region and nationwide. The Federal Government of Nigeria
n 1988 established the FRSC aimed at regulating, enforcing, and co-
rdinating all road traffic and safety management activities [36] . Sub-
equently, several legislations were passed by the National Assembly
o curb the injury burden. These legislations include the use of seat-
elts by front and rear adult passengers (2003) [37] ; prohibition against
obile phone usage while driving (2006) [38] ; mandatory use of hel-
ets among motorcyclists (2009) [39] . In addition, the FRSC had stan-
ardised the existing driving school system, and recently requested the
tting of electronic speed-limiting devices in all commercial schools
40] among other interventions. 

Despite these established legislations, injury statistics have progres-
ively peaked over the years. Also, the most probable causative factors
speed violation, loss of control, and dangerous driving of RTC have
emained the same. These could be due to lax implementation, poor in-
rastructure, or inadequate knowledge, training, and compliance among
oad users [12] . Moreso, driving under alcohol influence has surpris-
ngly scored low in a country ranked as the leading alcohol consumption
er capita in Africa [41] . The low rate compared to other aetiology of
TC might be due to poor availability of testing equipment, insufficient
ersonnel, and data collection. 
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rehospital-care system 

Prehospital care ensures that patients receive prompt and adequate
are from the injury scene to presentation at the hospital [10] . State
overnments have attempted to close the gap via the establishment of
he Emergency Medical Services (EMS). To an extent, a few States of the
ederation have been successful. Two (Lagos and Ogun) of the five states
ith functional EMS are in the SW [42] . The established EMS are not
ithout challenges. A performance evaluation of the pioneer EMS, Lagos
tate Ambulance Service (LASAMBUS) by Venkatraman et al [43] iden-
ified some challenges such as public ambiguity in contacting LASAM-
US (multiple telephone numbers containing eleven characters each), a
elayed average response time of 17 min (6–60 min), and greater than
0% of unaddressed RTC calls. 

Additionally, the logistic problems in Lagos and Ogun ambulance
ervices, the profit-based operation of the privately owned ambulances,
nd the unavailability of local ambulance services in most states of the
egion result in the current use of cars and buses as the main modality
f transportation in trauma [18] . This can be potentially deleterious to
he severely injured as these vehicles are not spacious to admit victims
n supine, thus, resulting in secondary injuries and adverse outcomes. 

As highlighted earlier, most trauma victims in the region have either
elatives, bystanders, or law enforcement agencies as first-responders
17] . Due to a lack of triage and poor decision-making, these first-
esponders would transfer trauma victims based on the nearness of the
ospital rather than resource availability or designation of a hospital
 11 , 18 ], hence, delaying expert care. Furthermore, the aforementioned
rst-responders lack knowledge of emergency trauma care. A multicen-
re study [18] investigating the prehospital-care system in the region
ound that 91.4% of trauma victims received no form of prehospital
reatment. A more interesting finding was that the remaining 8.6% had
eceived substandard care that could be potentially detrimental. This
nding highlights the enormous difference trained paramedics could
ake in trauma survival. Presently, para-medicine is still in the early

tages in Nigeria, with only one institute and 236 paramedics gradu-
tes [42] , Unfortunately, paramedics graduates in Nigeria are employed
o work in the emergency centre and involved in the in-hospital pa-
ient transfer services or as just ambulance drivers while the hospi-
als/agencies rely on nurses to render emergency care enroute to the
eferral [44] . 

n-hospital care 

Improvement of prehospital care may fail expectations if there is no
ynchronized improvement in the quality of care provided by health-
are institutions within the region. Afuwape et al had predicted that
n improved prehospital transfer time would lead to a surge in death
n the emergency centre [19] . This could be due to delay in resuscita-
ion following the unavailability of funds as hospital services including
mergency are presently out-of-pocket in Nigeria, or increased in-flow of
ery severely injured trauma patients who would have died prehospital
o the under-resourced facilities, etc. 

Studies from this region have published a Revised Trauma Score up
o 60-80% [ 11 , 19 ]. This score predicts that patients could have bet-
er survivability with improved quality of care. This can be achieved
hrough prompt, organised, and adequate resuscitation [45] . Although
he tertiary institutions in the region deliver twenty-four(24) h emer-
ency services, these services are majorly provided by about 2-4 medi-
al officers per shift supported by one junior and senior resident doctor
pon request [18] . The situation is worse in understaffed lower cadre
ospitals that have one medical officer with few years of experience
olely manning the emergency centre. Consequently, trauma patients
re denied the most experienced care from consultants at the very criti-
al periods which have been proven to impact negatively on the outcome
45] . 

Additionally, there is a gross deficit in the number of consultants
nvolved in trauma care in Nigeria. Recent reports showed that there
re about 97 neurosurgeons [46] , 220 anaesthesiologists [47] , and 350
278 
rthopaedic surgeons [48] sparsely distributed across the country, and
ar below the required national minimum by international standards
2000 neurosurgeons, 1000 orthopaedic surgeons, and 1000 consultant
naesthesiologists). The shortage of relevant trauma specialists could
e due to increased length of residency training, busy nature of the job,
on-differential remuneration, and compounded by the ongoing massive
rain drain. 

Furthermore, there are no established guidelines for resuscitation
nd trauma care in the region. Most facilities still utilise crystalloids for
esuscitation in trauma which has been reported to be potentially harm-
ul [49] . However, blood bank services in this region are faced with
he problem of poor distribution, blood shortage, and commercialisa-
ion [50] . Cultural belief is one of the factors affecting voluntary blood
onation in the region. Even with the availability of blood, hectic hospi-
al blood request protocols still result in delays in the provision of blood
o trauma patients. 

riorities: the way forward 

Trauma registries are vital tools used for continuum collection of
tandardised injury data [51] . The high-income countries have digi-
alised and centralised data entries which have helped in the research,
ecision-making, improvement of quality of care, and development of
olicies [51] . Additionally, TR provides internal quality control, the
emporal trend for performance monitoring, and the basis for the pro-
osal of change in legislation [34] . 

A potential solution to the drawbacks of collecting injury surveil-
ance data is the concept of minimum data set as recommended by the
entres for Disease Control and Prevention (CDC) [52] . This concept
nsures that only essential information are captured and was utilised in
he development of the Kampala TR form and more recently in Nigeria,
he Uyo TR form [ 53 , 54 ]. These existing TRs should be adapted by the
ospitals within the region and subsequently pooled into the regional
rauma registry. Additionally, data entry and analysis can be performed
sing the free and user-friendly TR software – Epi-Info, provided by
he CDC [55] . Furthermore, the region can leverage the young gradu-
tes who are enrolled in the mandatory one-year National Youth Service
orps scheme and deployed to various healthcare institutions as an in-
erim solution to staffing required for the TR. 

Injury prevention is a keystone component in the reduction of the
lobal burden of trauma. The implementation of airbags, seatbelts, and
rash performance regulations in the US reduced the fatality rates from
.0 to 1.27 per 100 million motor vehicle miles in ten years [ 56 ]. In
ontrast, there’s a poor performance of the established legislation and
egulations in Nigeria attributable to inadequate knowledge and com-
liance among road users, lax enforcement, poor road networks. 

The initiation of preventive education and safety awareness cam-
aigns on motor vehicle safety, safe driving, and alcohol dependence
revention endorsed by the state governments, Non-Governmental Or-
anisations, and other stakeholders within the region could improve the
rauma burden. Also, strengthening the FRSC and the law-enforcement
gencies through increasing the workforce and providing financial sup-
ort will improve the surveillance system in the region. Furthermore,
ull implementation of the proposed speed-limiting strategies will dis-
ourage over-speeding, the leading causative factor of RTC. 

Prehospital care is paramount to the improvement of trauma-
ssociated mortality and morbidity. The Lagos and Ogun state govern-
ents with existing EMS should collaborate with network providers
ithin the region to generate a single three-digit toll-free number to

olve the telephone number ambiguity among the public, embark on
oad reconstructions furnished with street lights to improve the average
esponse time, and prohibit the use of siren by non-ambulance vehicles
o prevent public desensitisation. 

Likewise, the development of EMS in the other four states will con-
ribute to the reduction in risk of potential secondary injuries associ-
ted with the current transport modality. The commencement of EMS
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n all states as well as the establishment of at least one institute of para-
edicine in the region would provide a blueprint for the integration and
evelopment of regional EMS or trauma network in the future. Since
ara-medicine is at budding stage nationwide, the discouraging job de-
cription of the current paramedic graduates can be addressed through
ducating employers on the role of paramedics in triage, resuscitation
nd transport of trauma victims. . 

In the interim, the public, law enforcement agencies, Non-
overnmental organisations e.g. Trauma Care International, and volun-
ary organisations e.g. Red Cross Society, Boys Brigade, and Scout could
lay a crucial role in tackling the prehospital care problem. These co-
orts could be equipped with the knowledge and practical life-saving
kills in Basic and Advanced Trauma Life Support, wound care, fracture
plinting, and haemorrhage control. Evidence has shown the impact of
uch public health initiatives as seen in the STOP THE BLEED campaign
a public health initiative developed by the American College of Sur-

eons aimed at equipping the public with basic skills to control bleeding
57] . Adapting such initiative has the prospects of transforming passers-
y or onlookers into potential lifesavers. 

In-hospital care: There is an absolute need for alignment of the
bove solutions with improved standards of care within the various fa-
ilities. Recent studies have shown the effectiveness of a dedicated and
onsultant-led trauma teams who have better knowledge and experience
n managing trauma [45] . The dedicated team should primarily consist
f one Emergency Medicine consultant leading the two to four medical
fficers and two nursing staffs per shift. An enhanced team consisting of
rthopaedics, general surgery, neurosurgery, anaesthesia residents and
onsultants base on the capability of the hospital should be available on
equest. Additionally, the chronic shortage of these specialists can be
itigated by encouraging junior-senior doctor mentorship and improv-

ng the living, training, and working conditions of both the trainees and
onsultants. At the moment, trauma training such as the WHO Global
nitiative for Emergency and Essential surgical care will provide non-
pecialist trauma providers with adequate knowledge and skills to carter
or mild to moderately injured patients [58] . 

Guidelines and protocols for the management of trauma patients
hould be established by dedicated trauma teams from evidence. Since
lood and blood-products are the current standard of management in
rauma [49] , public myth-debunking and awareness campaign could
rovide a solution to the unavailability of blood [50] . Also, the hec-
ic blood request protocol can be improved by ensuring availability
nd proper storage of blood within the emergency centre for immedi-
te use while awaiting more supplies from the blood banks, increasing
he workforce in the blood banks, further recruitment and training of
ospital porters, and inclusion of blood and blood-products in any fu-
ure health financing or insurance scheme. Furthermore, partnerships
ith technology-advanced companies such as the zipline – drone de-

ivery company which can deliver blood and blood products would be
eneficial [59] . 

onclusion 

Injury is a major public health problem in the world, especially in
eveloping countries. The South-West region contributes a proportion
f the injury burden in Nigeria. Trauma provision within the region is
aced with several challenges. Crucial to creating a paradigm shift is
he development of a regional trauma system as well as centralisation
f the trauma registries, stringent implementation of existing preven-
ive and safety legislations, public engagement with life-saving training
nd blood-donation campaigns, strengthening the existing ambulance
ervices, commencement of ambulance services in the remaining states,
ntroduction of dedicated consultant-led trauma teams, and establish-
ent of trauma management protocols within the region. Furthermore,

he genuine support and sincere commitment of all stakeholders: the
overnment, legislature, law-enforcement agencies, healthcare institu-
279 
ions, non-governmental-organisations, voluntary organisations, trauma
xperts, and the public is of paramount importance. 

issemination of results 

This article will be disseminated through: Publishing in African Jour-
al of Emergency Medicine; Presentations in upcoming trauma, global
ealth, and/or global surgery conferences; Social media e.g. LinkedIn,
witter; Governmental and Non-Governmental Organisation websites. 
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