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Abstract

Purpose of Review Sub-Saharan Africa is a diverse context with a large burden of injury and trauma-related deaths. Relative
to high-income contexts, most of the region is less mature in prehospital and facility-based trauma care, education and train-
ing, and trauma care quality assurance. The 2030 Agenda for Sustainable Development recognizes rising inequalities, both
within and between countries as a deterrent to growth and development. While disparities in access to trauma care between
the region and HICs are more commonly described, internal disparities are equally concerning. We performed a narrative
review of internal disparities in trauma care access using a previously described conceptual model.

Recent Findings A broad PubMed and EMBASE search from 2010 to 2021 restricted to 48 sub-Saharan African countries was
performed. Records focused on disparities in access to trauma care were identified and mapped to de Jager’s four component
framework. Search findings, input from contextual experts, comparisons based on other related research, and disaggregation
of data helped inform the narrative. Only 21 studies were identified by formal search, with most focused on urban versus rural
disparities in geographical access to trauma care. An additional 6 records were identified through citation searches and experts.
Disparity in access to trauma care providers, detection of indications for trauma surgery, progression to trauma surgery, and qual-
ity care provision were thematically analyzed. No specific data on disparities in access to injury care for all four domains was
available for more than half of the countries. From available data, socioeconomic status, geographical location, insurance, gender,
and age were recognized disparity domains. South Africa has the most mature trauma systems. Across the region, high quality
trauma care access is skewed towards the urban, insured, higher socioeconomic class adult. District hospitals are more poorly
equipped and manned, and dedicated trauma centers, blood banks, and intensive care facilities are largely located within cities
and in southern Africa. The largest geographical gaps in trauma care are presumably in central Africa, francophone West Africa,
and conflict regions of East Africa. Disparities in trauma training opportunities, public—private disparities in provider availability,
injury care provider migration, and several other factors contribute to this inequity. National trauma registries will play a role in
internal inequity monitoring, and deliberate development implementation of National Surgical, Obstetrics, and Anesthesia plans
will help address disparities. Human, systemic, and historical factors supporting these disparities including implicit and explicit
bias must be clearly identified and addressed. Systems approaches, strategic trauma policy frameworks, and global and regional
coalitions, as modelled by the Global Alliance for Care of the Injured and the Bellagio group, are key. Inequity in access can be
reduced by prehospital initiatives, as used in Ghana, and community-based insurance, as modelled by Rwanda.
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Summary Sub-Saharan African countries have underdeveloped trauma systems. Consistent in the narrative is the rural-urban
disparity in trauma care access and the disadvantage of the poor. Further research is needed in view of data disparity. Recognition
of these disparities should drive creative equitable solutions and focused interventions, partnerships, accompaniment, and action.

Keywords Trauma - Injury - Access - Disparity - Sub-Saharan Africa

Introduction

“If it is true that surgery is the neglected stepchild of global
health, does it follow that there are no surgical services
available in the poor world? The truth is even more unpleas-
ant: within poor countries, surgical services are concentrated
almost wholly in cities and reserved largely for those who
can pay for them.” ~ Paul Farmer and Jim Kim [1]

Globally, injury is responsible for more mortality than
HIV/AIDS, malaria, and tuberculosis combined [2]. About
4.4 million people die from injury each year with over 90%
of injury deaths occurring in low- and middle-income coun-
tries [3, 4]. From the ages of 10 to 49 years, road injuries
specifically constitute the largest burden of disease and con-
tribute 4.6 to 7.7% of all disability-adjusted life years, with
sub-Saharan Africa (SSA) leading the incidence of road
traffic injury-related deaths [3]. Over a third of these injury
deaths can be prevented by access to adequate trauma care
[5]. The consequence of lack of equitable access to trauma
care is avoidable mortality and morbidity and loss of eco-
nomic productivity for disadvantaged populations with per-
petuation of a cycle of social and economic inequity [6, 7].

Trauma care is a significant consideration in emergency
and essential surgical care [8, 9]. Based on the World Health
Organization (WHO) Trauma System Maturity Index, most
of SSA is less mature, relative to other regions, in prehos-
pital trauma care, facility-based trauma care, education and
training, and trauma care quality assurance, with only South
Africa hosting a more advanced (WHO level III) trauma
system [10]. Five billion/people globally lack access to sur-
gical care and an overwhelming proportion of these reside
in SSA [11ee].

Multiple views of disparities are possible in the SSA
context. These include disparities between SSA and the rest
of the world, between subregions, between countries, and
within countries. The 2030 Agenda for Sustainable Develop-
ment recognizes rising inequalities, both within and between
countries both as an impediment to growth and development
and a violation of shared norms, values, and fairness [12].
This review will be limited to disparities existing within
the region. The contrast in surgical equity between high-
income countries (HICs) and African LMICs looms large
[11ee], but the internal inequities within and among SSA
countries are equally concerning. In contrast to abundant
HIC literature, specifically coming from the USA addressing

internal disparities in surgical access and outcomes, [13]
little attention has been paid to internal disparities within
the LMIC sub-Saharan arena. In 2019, Ethiopia, Uganda,
Zimbabwe, and South Africa had the highest proportions of
death by injury in the region [14]. SSA is far from a homo-
geneous geographical or sociopolitical entity. Consisting of
46 nations on 17% of the world’s land area, and home to 1.1
billion people (see Table 1), this scope and range reflexively
lend itself to disparities. Poverty is widespread, and in the
presence of a large amount of the world’s natural resources,
the region produces less than 2% of global gross domestic
product [15] across its middle- and low-income World Bank
categories (Table 1). Given that all of SSA is not develop-
ing at the same pace, focus on identifying and mitigating
health and healthcare disparities should be prioritized. This
review will guide equitable engagement by policymakers,
advocates, surgical colleges, donors and volunteers, and
organizations whose work in trauma care straddles SSA.

Defining Access

Access to trauma care is more complex than the unidimen-
sional measure of the geographical density of operating
theatres potentially capable of trauma surgery. Available,
accessible, safe, and timely trauma surgical interventions
define access [11ee]. It is multidimensional and can be
viewed through a framework of geography, time, structure,
human and material resources, finance, and politics. Access
encompasses the process of entering into and staying in the
trauma care system, alongside quality of care [11ee, 11].
Specialist surgical workforce density, surgical volume, peri-
operative mortality, protection against impoverishing, and
catastrophic expenditure are viable adaptable trauma care
indicators [11ee].

Defining Trauma Care Disparities

Not all differences in trauma care or outcomes are dispa-
rate. Concisely put, health differences that are avoidable,
unnecessary, and unjust are true health disparities or ineq-
uities [18]. Once these differences systematically and nega-
tively affect less privileged groups, they can be categorized
as disparities. “A health disparity is defined as a particular
type of health difference that is closely linked with social,
economic, and/or environmental disadvantage. Health
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disparities adversely affect groups of people who have sys-
tematically experienced greater obstacles to health based on
their racial or ethnic group; religion; socioeconomic status;
gender; age; mental health; cognitive, sensory, or physical
disability; sexual orientation or gender identity; geographic
location; or other characteristics historically linked to dis-
crimination or exclusion” [19]. It must be noted that the
term “health disparities” is most commonly used within the
USA, in contrast to the terms “health inequity” or “health
inequality” more commonly understood outside the USA
to refer to the similar concepts [20]. In Western HICs, the
predominant demographic domain associated with disparity
is race. The international perspective of disparity, however,
is expanded to include geography, socioeconomics, ethnic-
ity, gender, age, health insurance, and ability, and these are
more practical disparity domains for much of SSA (Table 2).

Methods

This paper is a narrative literature review of disparities in
access to trauma care in SSA utilizing a conceptual model
that has been previously described by de Jager et al. [16ee]
(Fig. 1). The review was informed by a formal literature
search in addition to information synthesized from related
studies and through disaggregation of data by surgeons in
the SSA context.

Provider
Access

Receipt of
Optimal
Care

Progression
to Surgery

Indication
Detection

Fig.1 A conceptual model for classifying measures of disparity in
trauma care access [16®®]. A conceptual model for classifying surgi-
cal access disparity measures in the USA. Reprinted from Journal of
the American College of Surgeons, Mar;228(3), de Jager E, Levine
AA, Udyavar NR, Burstin HR, Bhulani N, Hoyt DB, Ko CY, Weiss-
man JS, Britt LD, Haider AH, Maggard-Gibbons MA., Disparities in
Surgical Access: A Systematic Literature Review, Conceptual Model,
and Evidence Map., Pages No. 276298, Copyright (2019), with per-
mission from Elsevier. https://doi.org/10.1016/j.jamcollsurg.2018.12.
028

Search Strategy and Selection Criteria
Search Strategy
PubMed and Embase databases were searched system-

atically with no language restrictions. Search terms
included “Disparity,” “Inequity,” “Trauma,” “Injury,” and

Table 2 Major demographic disparity domains in trauma care identified for sub-Saharan Africa

Disparity domain® Description

Rationale

Geography Subregional, country, province, district and urban—rural
divides
Race, tribe, Tribal differences, majority-minority ethnicities, racial

ethnicity and
cultural prefer-
ences

divides, cultural preferences in seeking care

Health insur-
ance and social

protection access
Gender Gender differences in health and the use of health services
Age The natural vulnerability of adolescents and children

coupled with the higher burden of lifelong disabilities and

early mortality from injuries

Level of financial risk, and presence or absence of health
insurance is an established determinant of health care

Variation between and within 46 distinct nations within the
world's fastest urbanizing region with GDP concentrated on
productivity of urban centers®

Africa hosts over 3,000 ethnicities and even more languages.
Many regions and countries have cultural minorities

Sub-Saharan Africa had among the widest range of universal
health coverage effective coverage performances®

Widespread social and cultural factors affect gender dynamics
across SSA

Almost half of Africa’s current population is under 18, and
steady growth in births and declining mortality rates will
bring Africa’s child population to 1 billion by 2055¢

#Demographic factors on the basis of which disparities can be defined

®Urbanization in sub-Saharan Africa. Meeting Challenges by Bridging Stakeholders https://www.csis.org/analysis/urbanization-sub-saharan-

africa

“https://sph.umich.edu/pursuit/202 1 posts/future-of-universal-health-coverage-in-africa.html
dUNICEF, AU. Children in Africa. Key statistics on child survival and population
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“Sub-Saharan Africa.” We utilized 155 terms to capture
disparities. In the PubMed search, we included the MeSH
terms for Wounds and Injuries, Surgical Procedures,
Operative, Resuscitation, Anesthesia, and sub-Saharan
African countries. The detailed search string for PubMed
is provided in Appendix 1. The search was limited to stud-
ies published from 1st January 2010 to 17th July 2021 to
ensure results were relevant and recent. We also identi-
fied relevant grey literature through a customized Google
search, target websites, and consulting with members of
the authorship team immersed in different SSA contexts.

Inclusion and Exclusion Criteria

We included primary quantitative, qualitative, and mixed-
method studies, secondary reviews, letters, and conference
proceedings with the primary aim of assessing or describ-
ing disparities in access to injury care within SSA (between
subregions, between countries, and within countries). These
studies focused on all population groups in both rural and
urban settings. We excluded studies that did not specifi-
cally compare epidemiological characteristics of groups
with access to disadvantaged populations. We restricted the
review to studies carried out in any of the 48 SSA countries
with results from either part or all of the country or spanning
multiple countries. We excluded studies focused on dispari-
ties in injury epidemiology and those that compared SSA
with other parts of the world.

Identification of Studies, Data Extraction,
and Analysis

Search results were collated to Covidence after duplicates
were removed using Zotero version 5.0.96. Two reviewers
(either KOE, GMD, or BA) performed title and abstract
screening for each paper. Conflicts were resolved by a more
senior reviewer (BA) and by consensus. Full-text screen
was then carried out by 2 reviewers (BA, GMB), and disa-
greements were resolved by consensus. The main reviewer
extracted and analyzed data from all articles. Information
extracted from the publications included context of the study
(countries and year of publication), methodology (design of
the study), disparity domain, and outcomes (identified dis-
parity in access to trauma care). Studies were grouped and
narrative synthesized utilizing de Jager et al.’s framework
for access disparities [16ee] (Fig. 1).

In view of the paucity of studies focused explicitly on
disparities in trauma care access within SSA, we included
additional information from studies that could inform the
narrative synthesized from general surgical disparities and
disaggregated data where reasonable to highlight disparities
from authors’ experiences.

@ Springer

Disparity in Trauma Access Conceptual Framework

Unidirectional arrows show the system of influence
between the concepts. In the trauma care context, provider
access =trauma care provider access; indication detec-
tion = surgical indication detection; progression to sur-
gery = progression to trauma surgery/intervention; receipt
of optimal care =receipt of optimal trauma care.

We utilized an existing four-component framework from
a previous systematic review of literature [16ee].

1. Measures of disparity in trauma care provider access
reflect disparities in access to the highest quality of trauma
surgical care and discharge provider facilities.

2. Measures of disparity in the detection of indications for
trauma care. These include disparities in the time of injury
presentation, diagnosis, or referral of a potential injury.

3. Measures of disparity in progression to trauma sur-
gery involve disparities in the process of attaining a surgical
opinion or procedure once a trauma surgical indication has
been detected.

4. Measures of disparity in receipt of optimal trauma care
reflect disparities in a patient’s ability to receive the highest
quality trauma care.

Search Results

The PRISMA flow diagram [21] for the disparities specific
literature search (Fig. 2) and 27 included studies (Table 3)
are as shown [8, 10, 2244, 45e, 46].

Disparities in Trauma Provider Access
Disparities in Geographic Access

Two-hour access to a facility that can perform the Bell-
wether procedures (cesarean section, laparotomy, and open
fracture management) has been used as an indicator for
access to timely essential surgery [11ee]. Some studies
have suggested that a relatively high percentage of the SSA
population (71-93%) have 2-h access to potential surgery
capable facilities at district and tertiary levels using spa-
tially defined travel times [32, 47¢]. Regional and district
hospitals presumably capable of trauma laparotomies and
management of open fracture have been identified and
mapped [47e]. Most facilities are government-run, while
others are managed by non-governmental organizations or
faith-based institutions [32]. In SSA, there are about 0.5
public health facilities per 100,000 population, and for
80% of the population, these are the mainstay of health
provision including trauma care [48]. Overall figures, how-
ever, may be bloated by small and island countries like
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countries or between countries)
(n=27)*

Fig.2 PRISMA flow diagram

Comoros, Sao Tomé, and Principe, who understandably
have over 95% of their populations living within 2 h of a
surgical health facility. Furthermore, analyses based on
geography alone, which is a single component of access,
overestimate true access to care [11ee 49, 50]. There are
disparities in access between SSA countries. South Africa,
Nigeria, and Kenya have greater than 90% access. This
falls to less than 50% in Chad, Eritrea, and the Central
African Republic. On the other hand, less than 25% of the
population of South Sudan has theoretical 2-h access to
public hospitals [47e]. This pattern reflects the plight of

Records
s removed
g Records identified from: before i Records identified
S o ) screening: from citation search
£ PubMed (n = 1,982) Duplicate and author experts in
g EMBASE (n = 98) records SSA settings (n = 26)
=2 removed
(n=284)
Y v
Reports sought for Reports not
Records screened — 5| Records excluded retrieval | retrieved
(n=1,996) (n=1,948) (n = 26) (n=0]
= h=
A4 v
Report ht Reports excluded:
eports sou or > ; -
retﬁeval 9 »| Reports not Reports assessed for »| Priorto 2010 (n=7)
= (n = 48) retrieved (n = 1) eligibility (n = 26) Wrong outcomes
£ (n=13)
(]
o
& v
Reports excluded:
Reports assessed o] Wrong outcomes
for eligibility "1 (n=24)
(n=47) Study prior to 2010
(n=1)
Wrong settings
(n=1)
Studies included in review from
database search
S (n=21)
3 Studies on disparities meeting
= inclusion criteria from other methods
2 (n=6)
Total reports of studies focused on
disparities within SSA (within

less industrialized nations with large landmass and the role
of conflict in fueling health disparity.

Given the emergency presentation of traumatic injury
and the benefits of early presentation, an indicator based
on 30 or 60-min facility access may be more appropriate
[51-53]. Juran et al. found that 43% of the population in
Central Africa, 33% in Eastern Africa, 40% in Southern
Africa, and 34% in West Africa are not within 30 min of a
Bellwether procedure/trauma surgery capable hospital [32].
Thirty-minute access was lowest in Eritrea (36%), Angola
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(41%), Ethiopia, Mauritania (42%), Chad, Madagascar, and
R . Lesotho (46%) [32].
- § § Research done within SSA reveals a consistent narrative
z § Z § Z of marginalization of rural populations [8, 22, 23, 25, 30,
£ |z¢ z 35, 36,42, 43, 54, 55]. The documented rates of 2-h access
g .g i; g § might actually largely reflect the widespread urbanization of
g g & g & SSA [32]. Findings from Ghana show that, for most of the
population, larger urban hospitals are often the closest facili-
A > o0 . . . . 1
] S_«3, 8 3 B ties with essential surgical care capability [42]. Not only
2 s s 8 ES I} k=3 . . . . . .
£ g S &2 = § g g : do less than 1 in 5 persons in Somaliland live within 2 h of
225 8% R . . . .
g $2 5 Z & j%’ 8 essential surgery, but most hospitals in Somaliland capable
§ % ] ié% :3 § g %g of surgery are within the urban Maroodi Jeex region. Only
B g = E EZgu s z one hospital was in the more rural regions [54]. In South
€5 8525358 8% : : i
EEZ| Z2=absE ZSEE8 Africa, for instance, 86% of the population had 2-h access
=) = cyeas
=== B to these facilities, but large, sparsely populated areas of the
country did not [55]. Socio-economic factors also play a role
g in this disparity. For individuals living below the poverty
S . . . . .
= g line in Kenya, it has been estimated that preferential use
< 2 E . g . . eqe e . .
g =l E of faith-based facilities or public facilities as is common in
=] .S @ . .
= T 8 much of SSA [56] could increase travel time by as much as
g %" E § 65% [57]. In Ghana, uninsured individuals were more likely
A = g . . .
= © - to bypass nearby facilities for injury care [46].
g Gender-based disparities in surgical care access con-
3 nected to gender norms, autonomy, decision-making power,
2 and other socio-cultural determinants have been described
=
g, b % z [58]. However, more research needs to be done on the impact
8 gé g of gender on trauma care access and quality in SSA as little
=) g e & literature is focused on the subject. Malawian women were
=1 s o = ]
= < . .
@ = A~ less likely than men to secure community-sourced health-
. care financial aid and more likely to underutilize necessary
;% healthcare [59]. Furthermore, women had delays in time
£ from presentation to operative intervention, undergoing
= = N . . . .
E g S operations later than men for general surgical conditions b
~ IS Q p g g y
an adjusted mean difference of 1.91 days [58]. We found no
> 3 studies on disparities in access to trauma care access for les-
g E z bian, gay, bisexual, transgender, and questioning individuals
% <) g . .
2 2 3 in sub-Saharan Africa.
2 g £
j=5) =
o 3 =
2 A = Disparities in Availability of Emergency Medical Services
2d E£EZ . z 2588 “Out-of-Hospital Emergency Care” has been described as a
“BE 9835258 ' i in Afri «“
0 52 5dg2855EN suitable overarching term for use in Africa. It refers to “the
] ‘2 2 o2 -3 ‘g E .
E i 5< §§ g ;?i é ;é k| g H full spectrum of emergency care that occurs outside health-
=1 =) =] . g igel. . ..
8 kR T f 458 ‘:’:; S care facilities” and comprises two critical components- first
= g 8¢c2E g > . .
§ SEE ;E EE 2 3 g g %; g responder care (tier-one) systems and prehospital care and
2RO O NA [~ ) . . .
S 2 : 5 emergency medical services (tier-two) systems. Emergency
Medical Service (EMS) systems represent “Formalized
3 5 prehospital care, provided by emergency care professionals
E -y who respond to medical emergencies within a well-defined
g & g jurisdiction” [45e, 60].
S o « . . . C e .
E = An expert survey investigating the jurisdiction, opera-
2|z g E tions, resources, and regulation of Emergency Medical Ser-
c |3 £ S vices in 49 of 54 African countries showed the absence of
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EMS prehospital systems in 33 (61%) [38]. Sixteen coun-
tries housed the 25 EMS systems. Only 26% had a toll-free
EMS telephone number. Although EMS services exist in a
third of African countries, and transport severely injured
patients, only 8.7% of the population is within EMS system
coverage, and this is significantly skewed towards urban and
capital city dwelling individuals. Furthermore, these systems
primarily offer only BLS and charge fee-for-service which
disenfranchises the poor [38, 45¢]. Rural-urban and socio-
economic disparities are thus observed in access to EMS,
EMS governance and standards, financing, training, and
communication standards [38, 45¢]. Only three countries in
West Africa had confirmed EMS [38]. In this study, South
Africa was found to host almost a quarter of EMS systems or
agencies, with others identified in Algeria, Botswana, Cam-
eroon, Democratic Republic of Congo, Ethiopia, Ghana,
Kenya, Madagascar, Namibia, Nigeria, Sudan, Zambia, and
Zimbabwe. Most documented air ambulance services in SSA
are concentrated in South Africa [61-63]. In Nigeria, air
ambulances are a very expensive endeavor and are run by
the military or private organizations and largely limited to
operations in the country’s financial and political capitals
[64]. Boat ambulances have been documented in the litera-
ture for Libya, Nigeria, South Africa, and Rwanda [38, 65].

Despite relatively high growth in EMS coverage from
an initial 9% to over 81%, only 5.6% of Ghanaians were
able to name the National Ambulance Service and only 3.4%
knew the 3-digit public access number [66]. In much of West
Africa, ambulances are more associated with carrying bod-
ies than emergency patients [66]. Characteristics of indi-
viduals who were disadvantaged by the lack of knowledge
in Ghana were unclear, but poor education and cell phone
availability may underlie a disparity in access. Rwanda has
a robust Service d’Aide Medicale Urgente which coordi-
nates 273 ambulances at the district level, 12 ambulances
in Kigali, air ambulances, and a boat ambulance [67]. This
contrasts sharply with neighboring Congo which has no for-
mal public prehospital or hospital-based emergency health-
care services [38]. In Nigeria, some success with formal
prehospital systems has been recorded in Lagos State and
the Federal Capital Territory, the two most highly urban-
ized States in the Federation. These systems have largely
failed elsewhere due to hindrances resulting from cultural,
political, and infrastructural implementation determinants
[68—70]. Contextualized, informal lay provider networks
as employed on a small scale by some parts of Madagas-
car, Uganda, Ghana, and southern Nigeria [71-75] can be
strengthened to decrease prehospital trauma mortality rates;
however, this should not be used to excuse the absence of
tier-2 systems which ideally represent the highest quality
of prehospital surgical care [76]. The percentage of injured
patients that arrive at health facilities by ambulance in SSA

@ Springer

varies widely by country and facility, from 59% in Ethiopia
[77] to0 5.9% in Zambia [78] and 5% in Mozambique [79].

Use of Low-Volume Hospitals and District Hospitals Versus
Trauma Facilities

A 2018 systematic review defined the relationship between
high hospital trauma volume and better patient outcomes
[80]. In addition, considerable survival advantage has been
shown when trauma patients are managed by high-volume
surgical teams, independent of hospital volume [81]. Most
district hospitals which provide care to rural dwellers are
relatively low trauma volume facilities, although much vari-
ability exists [82]. Little data is available comparing out-
comes in district hospital trauma care with referral center
care outcomes, but, intuitively, gaps exist. Despite district
hospitals being a mainstay of trauma care in SSA [82] and
the high prevalence of traumatic brain injury in the region
[83], a scoping review found that very few DHs mentioned
capacity to perform burr holes in their essential surgical
practice [82, 84]. This is a rural-urban disparity. Low vol-
ume rural care providers often have low levels of training
and may lack expertise in complex trauma care manage-
ment [82]. Task shifting and sharing may be a necessity
in LMICs; however, task sharers’ must be supervised, and
practice volumes must be adequate so as not to disadvantage
patients [85].

A study in Nairobi, Kenya found significantly increased
delays in emergency presentations when facility choice was
restricted to “free” and faith-based facilities. Wait times are
often longer, and emergency capacity is many times less
adequate in these facilities, yet indigent surgical patients
travel 50-60% longer distances to access care at “free” care
centers. Individuals living below the poverty line were fur-
ther away from all facilities than the overall population and
were not able to afford nearby private facilities [30].

Many countries in SSA do not have a single dedicated
trauma facility. Where they exist, internal disparities in
access to these facilities are catalyzed by cost of care, dis-
tance from the periphery, and poor ambulance services
and filter recipients of care [86]. The Trauma Society of
South Africa describes levels I-IV trauma centers as major,
urban, community, and primary health facilities. Some bias
for geography is implied in this definition, as level II cent-
ers are strictly located in urban centers [87]. A rural-urban
disparity is seen in the use of low-volume trauma facilities.

Disparities in SAO and Trauma Specialist Density

Much of the surgical workforce in SSA is involved with
trauma care. Surgical workforce density in the region is
about 1.7 per 100,000 population in contrast to 92 and 54 per
100,000 in Europe and North America, respectively [88]. No
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country has met or exceeded the recommended 20 SAO per
100,000 in SSA [11, 88]. This is far from evenly distributed
by country, with Somalia having 0.16 specialists per 100,000
and Burundi having 0.4 per 100,000 in 2018 on one end of
the spectrum, while South Africa has over 11 per 100,000
[88]. A study from Sierra Leone found that there were only
2.7 surgical providers/100,000 inhabitants. Non-specialists
performed over half of all surgeries. In rural areas, the densi-
ties of surgical specialists were 26.8 times lower compared
with urban areas overall, and there were four districts with-
out specialists out of 12 [89]. The narrative is consistent
across much of Africa. Dahir et al. found that Maroodi Jeex,
the capital of Somaliland, had ten surgeons, eight obstetri-
cians, and three anesthesiologists, while rural districts of
Sool, Togdheer, and Sanaa had no surgeon, Sahil had no
obstetrician, and no anesthesiologist was practicing outside
the capital [54]. If surgeons are rare, dedicated trauma spe-
cialists and anesthetists are rarer still [90]. In 2014, Ghana
had only 24 orthopedic surgeons (0.9 per million) compared
to 75.2 per million in the USA, but even these were largely
located in urban settings [91]. Inequity in neurotrauma care
is even more acute for children, as SSA has 0-1 pediatric
neurosurgeons per country except for South Africa [92].
Trauma provider training varies across the continent. A
systematic review evaluating emergency medicine training
programs in LMICs shows a skew towards East and South-
ern Africa in literature with more significant gaps in training
for West and Central Africa [45e, 93]. Most trauma special-
ists are wholly or partially trained in South Africa which
has robust trauma specialty training [94, 95]. A post fellow-
ship specialty in trauma and surgical critical care was only
recently developed by the West African College of Surgeons
as a 2-year, full-time program with a 6-month mandatory
hands-on rotation at the trauma center of Chris Hani Barag-
wanath Academic Hospital CHBAH in South Africa [94].
This is currently the only training program for non-ortho-
pedic specialist trauma surgeons in the West Africa region.
As of 2021, two fellows were enrolled, and only two general
surgeons and one orthopedic surgeon had completed the pro-
gram [94]. Apart from orthopedic surgeons, other practicing
trauma surgeons in West Africa were trained outside the
sub-region. This is a good beginning, and this training needs
to be scaled up to serve the region’s trauma needs. There
is currently no fellowship or post-fellowship specialization
offered by the College of Surgeons of Eastern, Central and
Southern Africa (COSECSA) in trauma or critical care [96].
Since 2013, COSECSA has partnered with the Royal Col-
lege of Surgeons of Ireland to execute the Essential Surgical
Training program aimed at equipping general practitioners,
nurses, and anesthetic technicians in rural hospitals with sur-
gical and referral techniques [97]. Training priority is given
to the most rural hospitals [97]. There is no equivalent of
this in West Africa, although yearly Trauma Management

Courses and Advanced Trauma Operative Management
Courses are held in Jos, Nigeria, and Accra, Ghana, respec-
tively [98]. Less than 4 years ago, the National Postgraduate
Medical College of Nigeria made Advanced Trauma Life
Support mandatory for all surgical specialties at the mem-
bership level, in contrast to its adoption in South Africa over
30 years ago [86, 99].

African surgeons often migrate to HICs where there are
more opportunities for career advancement, more sophis-
ticated training and practice, better political stability, effi-
cient social and health systems, and higher remuneration
for work [100-103], and Africa’s specialist SAOs constitute
the highest proportion practicing abroad globally (67-9%)
[104]. Trauma provider brain drain occurs to higher income
regions as well as within the continent. However, there may
be a disparity in surgeon retention between the West African
and ECSA regions. Between 1973 and 2013, COSECSA had
surgeon retention rates of 85.1% in their country of training,
88.3% in their region of training, and 93.4% in Africa [105].
Naidu et al. also showed that most surgeons who trained at
University of Cape Town, South Africa, are still working on
the continent [106].

Current rates in West Africa are not yet clearly docu-
mented, but anecdotal evidence suggests high rates of
migration [107]. Further studies are needed to validate the
magnitude of migration of injury management capable SAO
providers.

Anesthesiologist density is 16.18 per 100,000 population
in South Africa in tremendous contrast to figures of 0-1
in the rest of SSA except for Gabon (1.28) and Namibia
(2.44) [108]. This has significant implications for trauma
care capacity.

Rural Versus Urban Disparities in the Location of SAO
Providers

A study from Malawi found no general surgeons, anesthe-
tists, or biomedical technicians in 23 rural district hospitals
with a catchment of about five million people as opposed to
27 general surgeons, nine anesthetists, and five biomedical
technicians in urban central hospitals with a catchment of
two million people [31]. This disparity is even more acute in
rural West Africa than the ECSA region as decentralization
of training of surgeons (using rural and district hospitals as
opposed to urban teaching hospitals alone) has encouraged
trainees to stay in ECSA rural areas [105, 109]. The West
African College of Surgeons relatively recently introduced
a 6-month rural posting earlier in specialist surgical training
[110, 111]. The influence of this on rural practice post-spe-
cialization is yet to be assessed. Membership diplomas, as
an exit level surgical certification by WACS, to increase the
mid-level provision of surgical care may also help address
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the urban confluence of trauma care capable specialists.
Chirdan et al. found that 90% of pediatric surgeons (more
capable of pediatric trauma care) reside in urban areas and
work in tertiary facilities [112].

The private—public disparity in SAO availability con-
tributes to disparities in trauma care access. One report
described South Africa’s general surgeon density as being
comparable to that of the USA if the private sector alone
was considered. South Africa has six trained general sur-
geons per 100,000 insured population working in the private
sector. With 60% of specialist surgeons working in private
care, only 0.69 per 100,000 population has been left to cater
for patronizers of the overwhelmed public health services
[113, 114].

Disparities in advanced surgical training opportunities
may contribute to regional disparities in trauma manage-
ment capacity. COSECSA is the primary surgical training
institution spanning East, Central, and Southern Africa with
a presence in 12 countries, 303 accredited trainers in 125
accredited rural and urban hospitals. The WACS is primarily
responsible for surgical training in 18 West African coun-
tries and covers a region of 381 million people. COSECSA
appears to have a wider reach of trainees while most WACS
trainees are from Nigeria or Ghana [105, 115-117]. For
example, 100% of WACS fellowships, 96% of member-
ships, and 85% of entry-level trainees in anesthesia for April
2021 were from Nigeria, while 6% of specialists and 15%
of entry-level trainees were from Ghana, with none from
Francophone West Africa [115-117]. Other than popula-
tion dynamics, the decentralized COSECSA training model
versus the urban-centric, university teaching hospital model
of WACS training may contribute to this.

Disparity in Detection of Indication for Trauma
Surgery

This represents disparities in detecting the need for interven-
tion on account of injury and time to specific trauma diagno-
sis. Little specific data is available from SSA on disparities
in time from trauma to detection of indications for trauma
surgery; however, delays from the decision to seek care to
presentation at a health facility (type 2 delays) and from
presentation to definitive injury treatment (type 3 delays)
may be a useful proxy for these disparities [118].

Delayed Admission, Referral, and Diagnosis

No data was identified comparing countries. In rural
Rwanda, almost 50% of patients had a delay in referral.
These underscore a rural-urban disparity in attaining final
surgical diagnoses [115]. Kong et al. found significant dif-
ference in mortality between urban and rural patients due
to delayed transfers from rural areas [34]. In Cameroon,
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possessing private insurance coverage was a predictor of
hospital admission after injury. This highlights the disad-
vantage of the uninsured in getting an appropriate diagnosis
[39]. Among patients with traumatic fractures who experi-
enced greater than 24-h delays across 18 LMICs, delays in
referral and in the emergency department were found to be
the most common (50.5%) [120]. A study in Northern Ghana
showed that delays in accessing orthodox trauma care are
often due to initial care by traditional bone setters (TBS).
The leading perceived advantage of TBS over orthodox care
was cheaper fees (75%), suggesting socioeconomic dispari-
ties in these delays [121].

Disparities in Progression to Trauma Surgery

These are disparities in the process of attaining a surgical
opinion or procedure for injury once a surgical indication
has been detected or of receiving the indicated surgical pro-
cedure (decision to treat). A South African study found that
delays in receiving care (not in seeking or reaching care)
were the largest contributor to avoidable trauma deaths
(59%) [29]. Persons for whom surgery was indicated being
offered a surgical option for conditions may be delayed
because of the lack of a qualified surgical or anesthesia
provider, lack of theatre or intensive care unit (ICU) space,
inadequate materials for surgery, and lack of insurance
or corruption and vested interests of providers seeking to
divert patients from public to private trauma care facilities
[122-124]. Delays in referral from one level of care to the
other and inappropriate transfers are a good marker of this
disparity.

In much of SSA, time from incident to definitive manage-
ment is not systematically recorded, in line with the paucity
of trauma registries. From a South African report on pen-
etrating thoracic trauma in an urban center, most patients
were in the operating room within 4 h of sustaining their
injury (average, 93 min). All patients with 12- to 48-h delays
had been observed in peripheral hospitals before being trans-
ferred [125]. These findings on urban access contrast with
those of a rural South African orthopedic trauma center
where 41.4% of presenting patients had been delayed for
over 72 h following evaluation at an initial facility [126]. Ina
report from Malawi of similar traumatic injuries, 26.7% were
attended to after 24 h from injury [127]. On the other hand,
in a study from Rwanda, the median number of days from
injury or first symptom to definitive surgery was 7.3 days
[128]. In rural southwest Cameroon, 60.3% of patients need-
ing urgent surgery were delayed for more than 7 days before
presentation for definitive care despite the previous contact
with healthcare workers [129].

Specific to LMICs, factors like lack of electricity, water,
oxygen, or anesthetic gas may delay emergency surgery, and
long surgery lists for neglected trauma may cause year-long
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delays [130]. The paucity of trauma data and non-uniformity
within countries as illustrated above makes national com-
parisons difficult. This variation reflects variation in surgical
capacity defined by human resources and equipment [131,
132].

Gender-Based Delays in Surgical Care

There is a paucity of data on gender-based disparities in
LMIC and SSA trauma care delivery. In Malawi, a study
found that women had delays in time from presentation to
operative intervention, undergoing operations later than men
for general surgical conditions by an adjusted mean differ-
ence of 1.91 days [58]. No literature was found assessing
gender-based delays in surgical trauma care for the lesbian,
gay, bisexual, transgender, queer or questioning, and other
populations of patients whose gender identity might differ
from their assigned sex at birth.

Disparities in Progression to Surgery Based on “Social
Capital”

In answering the question, “When surgical resources are
severely constrained, who receives care?”, Stephens and
colleagues found that patients with advantageous social
connections (friends, family, and contacts affiliated with the
hospital) were able to self-advocate for orthopedic trauma
surgery at a national referral hospital in Uganda. This pro-
vides grounds for disparity in progression to surgery [41].

Financial-Based Delays in Surgical Care

Even though no studies have identified denial of care to
patients without health insurance, a Rwandan study showed
that 2% of patients were delayed due to lack of insurance
and 5% for other financial reasons [122]. Reports from a
qualitative study done in Sierra Leone showed that costs of
care at public facilities and the financial strain of needing
to pay out-of-pocket interrupted treatment for some injured
patients [133]. At the Komfo Anokye Teaching Hospital,
Ghana, uninsured children were more likely to experience
delays in care for financial reasons than insured children
(17.3 versus 6.4%) [134]. In approximately 1 in 10 patients,
recommended surgery was refused due to concerns about
cost by 9% of patients, among whom two-thirds were unin-
sured [132]. Delays due to financial limitations can lead
to worse health outcomes on top of economic catastrophe
[135]. This represents a double tragedy for these households.

Of 1,396 injured patients in Ghana who had indications
for surgery at admission, 60% of the uninsured incurred “cat-
astrophic” health costs (more than 10% of their household
annual income) as compared with 30% among the insured.
As compared with men, women had over double the odds of

financial catastrophe from seeking injury care. The research-
ers, however, found no statistically significant difference in
the time to surgery between the two groups nor was the risk
of death significantly different [132].

Medical Equipment/Infrastructure

Trauma management is dependent on functional equipment.
More homogeneous distribution of specialized radiologic
resources makes for more equitable trauma care [136, 137].
In East, Central, and Southern Africa, functional mobile
C-arm X-ray machines were only available in 4% of district
hospitals and 27% of referral facilities. CT scan machines
were accessible in only 3% of district facilities and 26% of
referral hospitals. Up to 20% of district facilities and 49% of
referral facilities reported adequate instruments for the oper-
ative fracture management, and only 4-10%, had a sustain-
able supply of necessary implants [26]. In Zambia, over half
of all radiological equipment is in two of ten provinces, serv-
ing only one-third of Zambians. Up to 75% of the national
equipment inventory is in the public sector, serving 96% of
the population [137]. A Ugandan audit found the reverse,
with the majority of radiological equipment belonging to
private health facilities. Most of the equipment was in the
central region which has the third-highest population density
[138]. Even within a relatively highly resourced country like
South Africa, there were greater than tenfold discrepancies
between the least and best-resourced provinces in terms of
CT (5.0/million) and MRI (2.9/million) availability [136].

Karekazi and colleagues found that equipment available
to neurosurgeons varied across a cohort of specialist neuro-
surgeons. A CT scanner was available to 86% and MRI to
38%. Over 14% of neurosurgeons had no access to essential
equipment [139]. A report from Tanzania in 2020 found
that 95% of all severely injured patients needed but did not
receive a brain CT scan. A majority (80.8%) of these patients
also needed but did not receive oxygen [140]. Up to 60%
of neurosurgeons managing pediatric neurotrauma reported
needing a drill for pediatric neurosurgery [92].

Disparities in Receiving Optimal Care

This reflects disparities in a patient’s ability to receive the
highest quality surgical care and postoperative follow-up.
The Trauma Systems Maturity Index developed by the WHO
is useful in detecting trauma system maturity on a spec-
trum from least mature (level I) to most mature (level IV)
[10]. An international overview of trauma systems which
included Ghana, Seychelles, South Africa, and Zimbabwe,
identified a mature system (level III) only in South Africa.
Inadequate trauma planning and lack of data can be respon-
sible for poor quality care and feed these disparities [141,
142]. In addition, Kacker found that patients presenting to
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the largest trauma hospital in Cameroon were wealthier than
the broader community, while being in the lowest socioeco-
nomic quintile was associated with previous poor-quality
care, suggesting inequitable access to optimal care [33].

Trauma mortality patterns (Trauma Specific Perioperative
Mortality Rates)

Perioperative mortality rate (POMR) has been utilized as a
global indicator of access to safe, quality surgical care [11].
It refers to death after surgery and anesthesia on the day of
surgery, or before discharge, or within 30 days of surgery
[143]. Disparities in POMR between conflict and the rest
of SSA exist [144, 145]. In addition, disparities in POMR
between conflict regions within SSA have been described,
and these may reflect variations in surgical skill and post-
operative care capacity. Davies et al. observed POMR in
conflict areas of South Sudan (Leer and Nasir), Central
African Republic (Boguila), and the Democratic Republic
of Congo (Mweso, Kimbi, Baraka, and Shamwana). The
POMR on days 2 and 30 were significantly higher in inter-
ventions for violence-related injuries and in South Sudan
compared with DRC [144]. Disparities in optimal pediatric
surgical care are also seen in conflict arenas. Being younger
than 15 years of age and undergoing laparotomy was signifi-
cantly associated with death between 2 and 30 days [144].
Though this may reflect childhood malnutrition or more
severe presentations in this age group, variation in skills of
surgery providers and post-operative care capabilities must
be considered. Pediatric patients must be viewed as a par-
ticularly vulnerable group in SSA conflict settings [144].

Disparity in the Availability of Intensive Care Units
and Blood Banks

One review found no data for acute care beds in SSA [146].
However, ICU bed capacity, of renewed interest in the
COVID-19 pandemic, is generally < 1/100,000 except for
Southern Africa ICU oasis of South Africa (8.9), Botswana
(1.6), Namibia (3.4), and Kenya (1.0) [36]. Even within
countries, ICU availability is skewed to urban locations [44].
This is both a measure of disparity in trauma care capacity
and pandemic preparedness [147].

Blood availability in SSA is severely limited [148]. A
modelling study based on the WHO Global Status Report
on Blood Availability suggests that in the region, only South
Africa has sufficient blood to meet local transfusion needs
(inclusive of injury care) [148]. The largest relative gap
between demand and supply was found in South Sudan,
where only 46 units were supplied to meet the need of 3,537
per 100,000 people resulting in a 75 times greater demand
than supply [148]. Within countries, a key disparity is that
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most blood donation centers and banks are in urban centers,
inaccessible to those in rural areas [40, 149, 150].

Disparity Between Quality of Adult and Pediatric Trauma
Care

Ranging from road traffic-related blunt trauma, to falls
from trees, gunshots, burns, and ingestion of glass in sev-
eral reports [151-153], the diversity of trauma etiology
for children and adolescents in SSA is heightened by their
vulnerability and dependence. For instance, at outset of
injury, up to 38.2% of children in Northern Ghana were
taken to traditional bonesetters rather than hospital [153].
There are widespread reports of neglect of children and
adolescents in trauma care [112, 151, 154, 155]. Pediatric
trauma is peculiar, as children are unique in anatomical
proportions, physiology, and risk and constitute a wide
spectrum of ages. SSA poses a challenge for children
[156], not only because of the trauma risk but also because
of disparities in access to pediatric surgeons and pediatric
trauma facilities. Burundi had no pediatric surgeon in 2016
and a co-author from that context suggest that there is cur-
rently still no pediatric surgeon serving the country [157].
Nigeria had a historical geographical disparity of pediatric
surgeons with most of the limited number located in the
more affluent south (1 surgeon to 1.5 million children) as
compared to the north (1 surgeon to 3.3 million children)
[157]. No pediatric trauma specialist training programs
exist in West Africa. The availability of these training
programs in SSA might be limited to South Africa. Physi-
cian non-specialists, general surgeons with only 3 months
of trauma or pediatric surgical training [158], and non-
physician healthcare providers can only cater adequately
to patients with minor to moderately severe injuries. Expo-
sure to pediatric surgery by undergraduates is both lim-
ited and varied [159]. There is a real need, more outside
of South Africa, for trained pediatric trauma surgeons to
manage severely injured children.

Rehabilitation Facilities for Trauma

In SSA, 210 million people or one in five individuals
experience conditions that could benefit from rehabilita-
tion (including trauma) [160]. Rehabilitation goes beyond
physical therapy, and an acute shortage of psychiatrists in
SSA contributes significantly to this narrative [161]. The
highest rehabilitation need is in Nigeria where 41 million
people could potentially benefit; however, only 250 psy-
chiatrists, mostly located in urban centers, serve 200 mil-
lion people [161]. In a survey of hospitals spanning Zim-
babwe, Zambia, Uganda, Tanzania, Rwanda, Mozambique,
Malawi, Kenya, Ethiopia, and Burundi, only 58.5% of all
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referral hospitals had rehabilitation units. This dipped to
35.7% for district hospitals [26]. A 2011 study of a tertiary
institution Ghana showed that of 84 patients with reha-
bilitation needs, no inpatients got needed acute inpatient
rehabilitation, only 14% got physical therapy (even then
once a day for less than a week), 0% had occupational
therapy, and 18% received any form of assistive device as
part of trauma treatments. This shortage of rehabilitation
is heightened in rural settings. Over half of all Anglophone
countries in SSA do not have physiotherapy or occupa-
tional therapy programs and face an acute shortage. As of
2017, South Africa and Nigeria were the only countries
offering masters and doctoral-level training in physiother-
apy and occupational therapy [162].

Future Directions and Recommendations

Identifying and Filling Gaps in Knowledge About
Trauma Care Disparities

More research specific to trauma care disparities needs
to be done in SSA. Key future directions of this research
should focus on identifying current gaps in knowledge
and deficiencies in trauma care training in medical and
nursing schools. A formal scoping review by the authors
to explore the extent to which geography, gender, socio-
economic, tribal, and age-related disparities are considered
in trauma care research from Africa is in view. Further
research should also aim to fill these gaps with new knowl-
edge in the areas like disparities in the availability of blood
banking services for trauma, availability of acute trauma
care, postoperative follow-up care for trauma patients, and
COVID-related disparities specific to trauma care. Future
studies need to address disparities in trauma access for
ethnic minorities within countries in West, Central, and
East Africa.

The Role of National Trauma Registries in Defining
Disparities

Inequality monitoring is “the process of generating evi-
dence on how various subpopulations within a country
are performing regarding health, in order to inform equity-
oriented policies, programs and practices that ensure that
disadvantaged or hard-to-reach populations are not left
behind. This relies on the collection, analysis and report-
ing of health data disaggregated by inequality dimensions,
such as sex, age, economic status, education, place of resi-
dence, ethnicity and other context-specific population sub-
groups. In this light, health information systems are the
foundation for monitoring health inequality” [12]. Trauma

registries often document presentation, care, and outcomes
of care for injured and hospitalized patients. Information
from these registries is used to improve the efficiency,
quality of trauma care, and permit regional comparisons
[163]. Until more recently, many sub-Saharan countries
did not have accurate and robust trauma data, and this hin-
ders surgical planning, evidence-based policy, and moni-
toring [141, 164]. Currently, few countries in SSA have
national trauma registries. South Africa, Malawi, Uganda,
Cameroon, Kenya, Ghana, Rwanda, Tanzania, and Zam-
bia [168] have established trauma registries. Botswana
[165], Nigeria [164], Ethiopia [166], and Mozambique
[79, 167] have registries at different levels of implemen-
tation. Quality of data collection is a challenge in many
countries [169]. Uganda and South Africa’s Injury Surveil-
lance Systems serve as examples of the benefits of such
injury and mortality measurement systems implemented
in a context-specific manner.

Access to the highest quality trauma care can only be pos-
sible in the presence of continued quality improvement [79,
164—-168]. The absence of trauma registries feeds disparities
in the quality of trauma care by denying trauma systems
information that can focus efforts on parts of the system in
greatest need of improvement.

Addressing Disparities Through the Implementation
of National Surgical Plans

Historically, surgical and trauma care planning has been
neglected on policy levels [27]. For instance, the word
“surgery” is mentioned in South Africa’s Department of
Health’s National Strategic Plan 2015/2016-2019/2020 only
once (referring to cataract surgery) [170]. National Surgical
Obstetrics and Anesthesia planning is an important policy
movement born after the Lancet Commission on Global
Surgery, which is focused on systematically strengthening
surgical systems in domains of infrastructure, service deliv-
ery, surgical workforce, information management, financ-
ing, and governance as part of a country’s national health
plan. Trauma systems can potentially be strengthened by
planning, and though nomenclature may differ, the process
is essential. Beginning with Senegal, some SSA countries
including Zambia, Nigeria, Ethiopia, Madagascar, Rwanda,
and Tanzania have developed deliberate National Surgical
Obstetrics and Anesthesia Plans (NSOAPs) (see Fig. 3) [27,
142, 171]. As an example, the Nigerian National Surgical
Obstetrics, Anesthesia, and Nursing Plan contains sections
deliberately focused on trauma care delivery and has the
potential to promote equitable access to trauma management
[172].

Work is ongoing in all regions, notably in the South-
ern African Development Community and Francophone
West Africa to develop NSOAPs, and the state of affairs is
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dynamic. However, currently, National Surgical Obstetrics
and Anesthesia Plans (NSOAPs) seem to have taken root
in East Africa (36% of African Union region countries),
but notably, Central Africa (0%) is lagging in adopting and
implementing the process. In the entire West African region,
only 2 countries, Senegal and Nigeria (13%), have developed
NSOAPs, while 10% of Southern African countries have
NSOAPs [171]. Senegal commenced in advance of the Lan-
cet Commission on Global Surgery; however, other Fran-
cophone countries have not yet launched NSOAPs. These
gaps have the potential to manifest in the future as disparities
in trauma access. However, efforts are underway in several
countries to develop a holistic surgical plan [171]

Frameworks for Addressing Disparities in SSA

Addressing these disparities can only be done by address-
ing trauma “staff, stuff, space, and systems” using a
holistic framework. The WHO health systems framework
can be directly applied to trauma care in SSA with evalu-
ation and strengthening of country level and regional
trauma service delivery, the trauma workforce, health
information systems, trauma related medical products
and technologies, trauma care financing, and leadership
and governance [173]. Emphasizing strategic trauma
policy frameworks like the World Health Assembly res-
olution on trauma and emergency care services (resolu-
tion WHA 60.22) [174, 175] and regional injury care
coalition building will be key. A better understanding of
these disparities will involve regional and country-level
assessments and partnerships. These assessments cannot
be unilateral or purely academic but will be multilateral
and include academic institutions, clinical personnel,
public-health experts, non-governmental organizations,
global surgery advocates, policymakers, private organi-
zations, and government institutions. Coalitions like the
Bellagio Essential Surgery Group have modelled team
contributions to reducing disparities in access to trauma
care, and their recommendations should be considered by
SSA stakeholders (Table 4) [176e¢]. The WHO Global
Alliance for Care of the Injured with its focus on trauma
systems development, evidence and research, trauma reg-
istries and data, continuing education and capacity build-
ing, and advocacy is another example of the potential
of partnerships, accompaniment, and action in identify-
ing and addressing injury care disparities [177]. Rang-
ing from using simple tools like the WHO Trauma Care
Checklist [178] to applying complex policy documents
like NSOAPs, implementers should utilize a wide range
of synchronized approaches to eliminating disparities
in trauma care. No uniform approach will work for all
SSA in addressing social determinants of health. Con-
textualized universal health coverage for injury that truly
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protects from catastrophic expenditure must be devel-
oped, as high insurance coverage does not necessarily
result in equity in access to trauma care. Training of
trauma management capable health providers and lev-
eraging on non-specialist physicians, while improving
regional trauma specialist training in local institutions
with local resources is essential. Governments must
plan and implement trauma care policy and not pay lip
service to injury care funding. Human, systemic and
historical factors supporting these disparities including
implicit and explicit bias, must be clearly identified and
addressed.

Comment on the “Why" Behind Global
Disparity in Access to Surgical Care

The underlying causes of access disparities are hydra-headed
and not easily generalizable. However, poverty fertilizes dis-
parities. Poverty in Africa is due to both implicit and explicit
bias, and there are larger historic, political, moral, and struc-
tural factors at play [179]. No discussion on disparities in SSA
would be complete without acknowledgment of Africa’s his-
tory of slave trade, colonialism, neo-colonialism, and apart-
heid, and its effect on trauma care access along racial lines
[180]. SSA inherited a system of oppression, perpetuated by
greed, pride, and white supremacy. Years of European colonial
rule were largely disproportionate to colonialist investment in
local health care and worse still surgical care. The motivation
and focus of most European medical services in Africa was to
provide curative and preventive care for colonizers, settlers,
troops, and leadership. Only when ill-health of indigenous
populations threatened the well-being of the expatriate popu-
lation did these structures focus on their care. Little emphasis
was placed on building enduring indigenous medical edu-
cational institutions after dismantling traditional ones. Post-
colonial structural adjustment programs, inequitable resource
extraction, and the set-up of global trade, information, and
economies which destroys local agriculture and manufacturing
also contribute to this narrative. This thread weaves through
to current poverty in Africa, challenges of governance, and
high unemployment despite rich resources. More recently,
neocolonialist surgical structures have focused on short-term
reconstructive missions without a system approach—a type
of hit and run model many times focused on diseases that are
not the greatest of local needs [180]. Neo-colonialist self-con-
tained surgical platforms that are convenient for the global
north have undermined local surgical system strengthening.
Neo-colonial humanitarian aid and inequitable partnerships
that do not instill indigenous responsibility or require local
leadership have perpetuated these disparities. Unfortunately,
these are the foundations on which Africa’s medical, surgical,
and trauma care were built [180].
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Fig.3 Completed National Surgical Obstetrics and Anesthesia Plans across SSA

These historical disparities are highlighted by docu-  repeated medical negligence, physician complicity, and ineq-
mented events like the 1977 post-injury death of Steve Biko,  uity in the use of ambulance services involving a 1,100-km
founder of the anti-apartheid Black Consciousness Move- (12 h) journey to care in the back of a police van without
ment, completely unattended on the floor of an empty cell.  medical escort for a severely head-injured patient, South

Resulting from racial profiling, implicit and explicit bias,  Africa lost one of its foremost political thinkers to trauma

Table 4 Bellagio group

: Recommendations
recommendations [176ee]

Recommendation 1: Strengthen surgical services at district hospital levels
Recommendation 2: Improve systems for trauma care delivery
Recommendation 3: Expand supply and quality of health workers with surgical capabilities

Recommendation 4: Build evidence to inform interventions to improve access to surgery in sub-Saharan Africa
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[181]. At the end of the social experiment of apartheid in
1994, healthcare reform was placed high on the country’s
development agenda. Despite this prioritization and marked
improvements in equity, health outcomes remain “polarised,
unequal and unfair” with black and rural South Africans as
vulnerable subgroups [182]. This untenable situation must
never be normalized.

Limitations

This review has been limited by the lack of available trauma-
specific data. Thus, relevant general disparities in surgical
care have been included. The search of databases showed
that relatively little research has been done directly address-
ing disparities in trauma care in SSA, and so much of our
information has been synthesized from surgical disparities
through disaggregation of data. Of the 48 SSA countries,
no specific data was available on internal disparities on all
domains for more than half: a data disparity in and of itself.

The possibility of publication bias was increased by our
narrative approach, as the methodological quality of the
selected articles was not assessed; however, our research
question did not lend itself to a systematic review, and a
scoping review would be more focused on analyzing the
wide gaps in the literature. This would not have afforded the
authors the opportunity to develop a more aggregate view
of the subject.

Furthermore, search literature on which we based this
review spanned about 10 years. Some countries would
have improved their trauma systems since the publication
of some of these articles. Unpublished improvements could
not be addressed in this review; however, authors working in
various countries gave context. Despite reviewers carrying
out a multi-lingual search, this review may also have been
anglophone-country focused. More contexts are needed from
Francophone sub-Saharan Africa.

Conclusion

South Africa with its long history of trauma associations,
trauma conferences, and injury legislation hosts the high-
est number of trauma centers and the largest number and
spread of ambulance services; however, functional prehos-
pital trauma care still favors only the well insured, and there
is no national registry. In contrast, most other SSA countries
have underdeveloped trauma systems. Inequity in access
can be reduced by prehospital initiatives, as used in Ghana,
and community-based insurance, as modelled by Rwanda.
Across SSA, the largest geographical gaps in trauma care are
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presumably in central Africa, francophone West Africa, and
conflict regions of East Africa.

Consistent in the SSA narrative is the rural-urban disparity
in trauma care access and the disadvantage of the poor. On
a continent where much of the population is in the pediatric
age group, significant disparities also exist between adult and
pediatric trauma care. Most research focused on disparities
has emerged from South Africa probably because of its highly
racialized society and history of apartheid coupled with its
advanced trauma care capacities. Even in the absence of racial
issues, many other SSA nations need to critically assess and
document equity in access to trauma care. Recognition of these
disparities should drive creative equitable solutions and focused
interventions, partnerships, accompaniment, and action.
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