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Abstract
Introduction  Trauma is widespread in Central and South America and is a significant cause of morbidity and mortality. 
Providing high quality emergency trauma care is of great importance. Understanding the barriers to care is challenging; this 
systematic review aims to establish current the current challenges and barriers in providing high-quality trauma care within 
the 21 countries in the region.
Methods  OVID Medline, Embase, EBM reviews and Global Health databases were systematically searched in October 
2020. Records were screened by two independent researchers. Data were extracted according to a predetermined proforma. 
Studies of any type, published in the preceding decade were included, excluding grey literature and non-English records. 
Trauma was defined as blunt or penetrating injury from an external force. Studies were individually critically appraised and 
assessed for bias using the RTI item bank.
Results  57 records met the inclusion criteria. 20 countries were covered at least once. Nine key barriers were identified: 
training (37/57), resources and equipment (33/57), protocols (29/57), staffing (17/57), transport and logistics (16/57), finance 
(15/57), socio-cultural (13/57), capacity (9/57), public education (4/57).
Conclusion  Nine key barriers negatively impact on the provision of high-quality trauma care and highlight potential areas 
for improving care in Central & South America. Many countries in the region, along with rural areas, are under-represented 
by the current literature and future research is urgently required to assess barriers to trauma management in these countries.
No funding was received. Clinical Trial Registration: PROSPERO CRD42020220380.

keywords  South America · Trauma · Barriers · Health Care Access

Background

Trauma, defined as serious injury to the body (blunt force 
or penetrating) [1], presents a significant concern in Central 
and South America. Traumatic injury is common, and is 

significant cause of mortality, particularly in the young [2]. 
Access to safe, timely and affordable care is vital. The lack 
of access to emergency trauma care is a significant public 
health issue, particularly in densely populated countries such 
as Mexico and Brazil, where trauma is the biggest killer in 
children and young adults [3, 4].
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Further, trauma accounts for high proportions of disabili-
ties. In Mexico, almost two thirds of disabilities and half 
of deaths in 16–45 year olds are caused by unintentional 
trauma [2, 5]. This is particularly significant as this age 
range encompasses most of the working population, hence 
improving mortality and morbidity rates is projected to pro-
vide economic benefit to low-to-middle-income countries 
(LMIC) [5]. It has been estimated that reducing mortality 
rates in LMIC to those seen in higher-income countries 
(HIC) would lead to a $760 billion saving and save two mil-
lion lives each year [6].

South and Central America encompasses 21 countries 
(Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, 
Falkland Islands, French Guiana, Guyana, Paraguay, Peru, 
Suriname, Uruguay, Venezuela and El Salvador, Costa Rica, 
Belize, Guatemala, Honduras, Nicaragua and Panama). For 
the purpose of this review, the Falkland Islands and French 
Guiana have been excluded on the grounds of being territo-
ries of other countries.

The region is economically diverse; according to the 
World Bank, it consists of three high-income countries 
(HIC), 12 upper middle-income countries (UMICs), four 
lower middle-income countries (LMICs) and no low-income 
countries (LIC) [7]. While only a small number of coun-
tries in the region fall into the LMIC category, disparities in 
availability and quality of trauma care account for approxi-
mately two million preventable deaths in LMIC and LICs, 
annually [8, 9]. It should also be noted that almost one third 
of the region live in poverty (184 million) [10]. Further, 
there is great inequality within the region; as a whole, Latin 
America alongside Sub-Saharan Africa is the most unequal 
region of the world and has some of the most ingrained 
health inequalities [10, 11]. Research analysing the trauma 
systems in Mexico and Brazil found substantial differences 
in the quality of trauma care between large cities, and that of 
smaller cities and more rural environments, for example lack 
of staff with ATLS (Advanced Trauma Life Support) train-
ing at smaller rural centres. [2]. It is further highlighted the 
lack of injury preventative measures in rural Latin America 
as well as concerns about capabilities of transport vehicles 
for rural issues with many ambulance services lacking basic 
monitoring and paramedic care [12]. Healthcare systems in 
South and Central America encompass a mix of state and 
private services. Health expenditure as a proportion of GDP 
is low. Publicly funded care typically receives less than 6% 
of GDP, with rankings of poor–moderate for attainment of 
universal coverage for most [13].

Gold standard trauma care is considered to be that pro-
vided by Level 1 Trauma Centres (defined as somewhere 
able to provide ‘definitive care for every aspect of injury’ 
[14]). It is highlighted that grading systems vary, for exam-
ple, in Mexico, Level 3 is the equivalent of Level 1. Top-
level centres generally offer greater access to resources as 

well as speciality doctors. The American Trauma Society 
also reference commitments to prevention via public educa-
tion as well as research innovation to develop trauma care. 
It is further noted all levels should have quality assessment 
systems in place [2, 15]. They are also considered to provide 
greater levels of training exposure and improve residency 
outcomes [16].

It is worth highlighting these standards when considering 
what barriers may be faced in achieving such levels of care.

Trauma remains one of the leading causes of death 
worldwide [17], accounting for 10% of the global bur-
den of disease [18]. The highest demand for trauma care 
is seen in LMIC, which report 90% of all trauma deaths 
[19]. The disparity in mortality rates between LMIC and 
high-income countries (HIC) is projected to increase to 8% 
by 2030 [20]. It has been previously identified that trauma 
care service is an area of healthcare that is generally under-
developed and lacks resources including medical staff and 
transportation [21–23]. A total of 45% of deaths and 35% of 
disability-adjusted life years (DALYs) could potentially be 
tackled by improvements to trauma care systems [23]. The 
Lancet Global Health Commission on High-Quality Health 
Systems [24] identifies healthcare systems in LMICs as a 
research priority in terms of accurate data measurements and 
improved assessment. It is hoped a review of current litera-
ture will provide a summary of the present understandings 
of barriers to trauma care in South and Central America and 
to provide groundings for a further Delphi analysis.

Search methods

A systematic search of the following databases was car-
ried out: OVID MEDLINE, OVID MEDLINE In-Process 
and Other Non-Indexed Citations, OVID EMBASE, EBM 
Reviews (Cochrane DSR, ACP Journal Club, DARE, CCA, 
CCTR, CMR, HTA, NHSEED) and Global Health. Kironji 
et al.’s strategy for ‘Identifying barriers for out of hospital 
emergency care in low- and low–middle-income countries: 
a systematic review’ [23] was used as a starting frame-
work and expanded to streamline the search to the specific 
research question. The Preferred Reporting Item for System-
atic reviews and Meta-Analysis (PRISMA statement) was 
used to guide the reporting of findings.

Trauma was defined as blunt, penetrating or serious 
injury from an external force, including injury from burns. 
Emergency medicine was considered synonymous to trauma 
care, and pre-hospital response to traumatic injury was also 
included as part of this broad definition. The search included 
keywords and controlled vocabulary words (MeSH terms) 
related to trauma care, barriers to care, and South and Cen-
tral America (Appendix 1—search strategy). Boolean opera-
tors (OR and AND) were utilised to combine concepts. The 
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search was limited to studies from the decade preceding 1 
October 2020, English language (where suitable translations 
were available, these were included) and human subjects. 
Case reports and case control studies were excluded, as were 
conference abstracts. Review articles referring to emergency 
medicine outside of the pre-defined definition of ‘trauma’ 
for example, obstetric emergencies and sepsis, were omit-
ted. Table 1 details the full inclusion and exclusion criteria. 
No funding was received for the review. Systematic review 
registration PROSPERO CRD42020220380.

Assessing risk of bias

The RTI item bank for assessing bias and confounding in 
observational studies was used. Aspects considered included: 
inclusion/exclusion criteria, recruitment, comparator groups, 
differences to protocol, use of valid/reliable measures, differ-
ences in follow-up, missing data or outcomes and confound-
ing. Questions on blinding of assessor and harms were omit-
ted as not strictly relevant to the included literature.

Results

The search yielded 2824 results. Once duplicates were 
removed, 151 were selected for initial review (Fig.  1). 
Ninety-five did not meet inclusion criteria, leaving 56 
articles for full review. Twenty countries included in the 
study were referenced at least once (Fig. 2). Brazil was the 
most referenced (25 articles). Chile, Suriname, Costa Rica, 
Belize, Honduras and Mexico were only mentioned once. 
Following full text review, nine broad themes were identi-
fied, Fig. 3 shows the frequency with which these themes 
arose, and they are discussed in turn below.

Resources and equipment

A lack of resources and equipment were highlighted in 
58% (33/57) of papers [9, 25–56]. This was a deficiency 
in both pre-hospital and hospital sectors. Substantial dif-
ferences between urban and rural settings was described. 
Equipment including beds, diagnostic and interventional 
equipment including CT/MRI scanners, ventilators, cath-
eters, and medications were also described as in short sup-
ply. In some cases, resources were in reasonable supply, but 
unable to cope with sharp influxes of need, such as during 
natural disasters. In pre-hospital care, a lack of emergency 
dispatch teams and ambulances were also lacking, as well 
as poor communication systems such as a lack of a universal 
emergency number. Computer systems were also described 
as underdeveloped with unreliable internet access.

Staff

Understaffing across emergency care was identified in 30% 
(17/57) of papers [8, 21, 22, 24, 26, 30–35, 47, 49, 51–54]. 
A short supply of surgeons, anaesthetists, radiologists, nurs-
ing staff and paramedic staff was specifically noted. Staff-
ing issues were enhanced by high turnover rates, as well as 
a tendency for inexperienced professionals with ‘general’ 
training being recruited for specialist roles, such as emer-
gency dispatch.

Training

Lack of training was referenced as a barrier to trauma care 
in 65% (37/57) of papers reviewed [9, 27–29, 31–36, 38, 
40–46, 49, 53, 55, 57–72]. There was a lack of specialist 
trauma training for doctors across all grades and a lack of 
postgraduate training for Emergency Medicine clinicians. Six 
papers referenced this in context to a lack of knowledge in 
protocols of initial assessment and standardised approaches 
to care. Five papers report the lack of opportunity for con-
tinued professional development and regular training. Three 
papers reported a lack of audit and quality improvement, such 
as the absence of morbidity and mortality meetings.

Protocol

The lack of standardised protocols and guidelines was 
highlighted in 51% (29/57) of papers [9, 25, 27–32, 36, 
37, 40–44, 47, 52, 54, 55, 59, 61, 62, 65–67, 71–74]. Key 
themes relating to lack of protocol include those in relation 
to record-keeping (six papers) and pre-hospital communi-
cation, (six papers). Eleven papers raise lack of protocol in 
context of triage and assessment, leading to patients being 
seen solely in order of presentation rather than clinical need. 
On several occasions, this was linked to lack of training.

Financial

Financial barriers were mentioned in 26% (15/57) papers 
[27, 31, 35, 37, 41, 46, 47, 52, 57, 60, 72, 73, 75–77]. Bar-
riers affecting staff, patients, hospitals and general infra-
structure were discussed. Four articles referred to the bar-
riers faced in accessing care based on ability to pay. Three 
papers reported how finance was a barrier to training, e.g., 
lack of funding for ATLS, or in Guatemala, lack of funding 
to expand pre-hospital training. Research is also hindered 
by lack of finance, with two specifically referring to lack of 
research budgets and lack of funding to hire staff to work 
on such projects, e.g., data collection. In Colombia, staff 
are reported to switch to ICU from Emergency Medicine 
residencies where the financial remunerations are better.
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Transport and logistics

A total of 28% (16/57) of articles reference transport and 
logistical concerns as a barrier to trauma care [25, 26, 29, 
30, 41, 46, 47, 49, 50, 52, 55, 56, 65, 74, 78, 79]. Eight arti-
cles highlight issues with ambulances including locations 
of ambulance bases, time taken to deploy ambulances, time 
taken to reach patient, distance from hospital and traffic, 
all of which increase pre-hospital time. Six articles report 
how rural environments and mountainous terrain in areas 
such as Honduras, Bolivia, Brazil, Suriname and Colombia 
make providing timely trauma care challenging.

Capacity

A total of 16% (9/57) raised ‘capacity’ as a potential barrier 
[36, 42–44, 52, 55, 60, 71, 72]. Four articles mentioned over-
crowding with two highlighting the contrast between private 
and public care where the latter is more crowded. Three arti-
cles specifically outlined how high demand generally affects 
care, while others discussed the high demand and low provi-
sion for more specialist services, such as intensive care units 
in rural Bolivia and specialist polytrauma beds in Brazil.

Public education

A total of 7% (4/57) mention lack of public education as a barrier 
to trauma care [52, 71, 72, 78]. One article highlights inappropri-
ate use of services for issues that could be dealt with in primary 
care. Two articles discuss the lack of education around seeking 
timely care and attending follow-up. Two papers from Brazil 
highlight the issue of poor public education on traffic laws and 
road safety, alongside poor basic first aid. One paper describes 
how some patients use traditional healers for trauma care.

Socio‑cultural factors

A total of 23% (13/57) papers discuss ‘socio-cultural’ bar-
riers [25, 31, 33, 34, 40, 41, 46, 53, 56, 58, 60, 62, 71]. 
The hierarchical nature of teams and poor communication 
between team members was raised in seven articles. Themes 
such as fear of seniors, inter-speciality conflicts and misun-
derstandings were common. Two articles raised the issue 
of healthcare workers and systems resisting change, such 
as reluctance to convert to electronic patient records. An 
article from Peru reported how a culture of Quality Improve-
ment projects was being used to shame clinicians opposed 
to generate positive change. Two papers raised the problems 
associated with clinicians undertaking both private and pub-
lic work, leading to concerns such as private work happening 
in scheduled quality improvement time.

Risk of bias

Fourteen articles [25, 29, 33, 47, 55, 56, 59, 62, 64, 66, 68, 
69, 75, 79] were assessed against the RTI item bank for risk 
of bias. Five articles were reviews or reports [39, 44, 54, 
76, 77], and therefore could not be evaluated. For most of 
the articles reviewed, criteria in the RTI item bank was not 
applicable, but the majority of articles were considered to 
use valid and reliable measures and to have plausible results 
(Fig. 4).

Discussion

The results demonstrate the complex nature of trauma care 
and the multitude of factors which contribute. This system-
atic review highlights the different types of barriers which 
all contribute, from pre-hospital care and access to ambu-
lance services to a lack of postgraduate training and dis-
missal of quality improvement projects. South and Central 
America comprise of mainly HIC and UMICs, with only 
four recorded as LMICs. Considering that the majority of 
articles cite lack of resources and finance as key barriers, it 
raises question of whether this is due to unequitable distribu-
tion rather than a true lack of capital.

Lack of training was the most frequently cited barrier. 
Access to specialist training and a commitment to contin-
ued professional development and quality improvement are 
important for providing high-quality healthcare, and are seen 
as a positive marker of a countries healthcare system [80, 
81]. The poor availability and uptake of Emergency Medi-
cine speciality training likely has a profound effect on the 
quality of care for trauma patients. Without more universal 
analysis of specialty training in the region, it is difficult to 
know if this is a general reflection of medical training or 
specific to Emergency Medicine. This may reflect one of 
the most straightforward barriers to improve, as it has been 
shown by Pringle et al. [63] that hugely beneficial effects 
from low-cost interventions such as simulation training 
courses make a significant difference to the quality of care 
provided.

On the theme of quality improvement, it appears that its 
importance is not always recognised, and overall there is a 
lack of commitment and networks in place to facilitate its 
delivery [8, 30, 35]. This is in part due to perceived lack of 
desire to change practise, and occasionally less of a drive for 
evidence-based medicine [35].

This links with the barriers highlighted in terms of lack of 
protocol and socio-cultural factors. This review demonstrated 
that standardised protocols and guidelines were often not 
implemented. Protocols for accurate and timely record-keeping 
were rare. The importance of good record-keeping to facilitate 
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quality improvement is well-reported [82]. Further, there is 
a lack of protocols for triage, a vitally recognised aspect of 
trauma care. Quality improvement work and adherence to pro-
tocol require cohesive teamwork [83]; poor communication 
and imposed hierarchy were barriers highlighted across several 
articles. Finally, the lack of specialist training and transfer of 
staff to more lucrative specialities is widespread.

This review highlights the lack of research into the root 
cause of barriers, despite the profound morbidity and mortal-
ity associated with trauma. Most of the literature focussed 
on either single centres or regions, which may not reflect the 
economic status of large parts of South and Central America 
[22], and there is little available on the continent as a whole. 
Further, there is often a lack of distinction between pre-hos-
pital and emergency and trauma care making it difficult to 
determine if barriers are specific to trauma or general manage-
ment issues. The majority of the current research focusses on 
urban centres, and it is unclear to what extent the barriers are 
the shared or differ in comparison with rural South America.

Limitations

The review was limited to English language only, whereas 
the predominant first languages of the region are Spanish 
and Portuguese. Fortunately, English translations were often 
available, and these were included where possible. Disparity 

in the data available for countries was apparent. While this 
review aims to encompass the whole of South America, 
many countries are considerably under-represented com-
pared to those from which the bulk of the research is from, 
such as Brazil. We believe this provides further support for 
a Delphi Analysis.

Conclusion

In South America, trauma is widespread and access to safe, 
timely, affordable and high-quality care is essential. This 
systematic review highlights the variety of barriers to pro-
vide high-quality trauma care, many of which interlink and 
appear to act in a synergistic fashion. It is of great impor-
tance that barriers to the provision of trauma care are recog-
nised and addressed in order to address the associated mor-
tality and morbidity. Many countries are under-represented 
in the literature, and the authors believe a Delphi analysis 
would best facilitate the pooling of expert knowledge and 
opinion for tackling complex barriers and considering how 
change can be implemented.

Appendix

See Figs. 1, 2, 3 and 4. Tables 1 and 2.

Fig. 1   Literature search for 
barriers to trauma care in 
South and Central America; 
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Fig. 2   Number of times each of 
the 20 countries included were 
mentioned by articles reviewed
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Risk of Bias Summary; Key:         Met criteria,          Did not meet criteria,        Not applicable.  

First Author and Year
of Publication

Inclusion/
exclusion
criteria

Recruitment Comparator
groups

Differences
to proposed
protocol

Valid and
reliable
measures

Differences
in length of
follow up

Impact of
missing data

Missing
priamry
outcomes

Confounding
variables
addressed

Believable
results

1 Kohrt et al, 2020

2 Porto et al, 2020

3 Liguori et al, 2018

4 Santana et al, 2020

5 Pouramin et al, 2020

6 Marsicano et al, 2019

7 Lentsck et al, 2019

8 Boeck et al, 2019

9 Bast et al, 2018

10 Patiño et al, 2017

11 Bruni et al, 2017

12 Dijkink et al, 2017

13 Blair et al, 2017

14 Rocha et al, 2017

15 Zetlen et al, 2017

16 Dibene et al, 2017

17 LaGrone et al, 2017

18 Feitosa-Filho et al, 2017

19 Dickason et al, 2017

20 Cioè-Peña et al, 2017

21 Muñiz et al, 2017

22 Patel et al, 2017

23 O'Dwyer et al, 2017

24 LaGrone et al, 2017

25 LaGrone et al, 2017

26 Minderhoud et al, 2016

27 Kapoor et al, 2016

28 Johnson et al, 2016

29 Crouse et al, 2016

30 Santos et al, 2016

31 Pringle et al, 2015

32 Callese et al, 2015

33 Bustos et al, 2015

34 Parreira et al, 2015

35 Henwood et al, 2014

36 Simões et al, 2014

37 Kesinger et al, 2014

38 Pemberton et al, 2013

39 Velloso et al, 2013

40 Parra et al, 2013

41 Nielsen et al, 2012

42 Salvador et al, 2012

43 Dias et al, 2011

44 Furtado et al, 2011

45 Júnior et al, 2010

46 de Lima et al, 2010

47 Rubiano et al, 2010

48 Werner et al, 2020

49 O'Dwyer et al, 2013

50 Seymour et al, 2020

51 Vansell et al, 2015

52 Landreau et al, 2018

53 Coimbra et al, 2017

54 Rocha et al, 2017

55 Trajano et al, 2014

56 Job Jr et al, 2011

Fig. 4   Risk of bias summary; key: green square—met criteria, red square—did not meet criteria, ash square—not applicable (colour figure online)
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Table 1   Inclusion and exclusion criteria used to identify relevant articles

Inclusion criteria Exclusion criteria

Language English Non-English
Study type Qualitative or observational study, systematic review/

evaluations
Case reviews/case control studies (n < 5), editorials, letters, conference abstracts

Topic Trauma as per pre-defined definition Other emergency medicine topics e.g. obstetrics, sepsis, myocardial infarction, stroke
Focus Barriers to trauma care/services Relating to rehabilitation, long-term care or non-medical/healthcare interventions
Area Reference to/ based in South or Central America No direct reference to South or Central America

Table 2   Summary table of all articles reviewedReferences Paper title Country Aspect of ‘Trauma Care’ 
studied

Specific category of 
barriers identified

1 Kohrt et al. [56] Establishing Context to Build Capac-
ity: A Qualitative Study to Determine 
the Feasibility, Utility, and Accepta-
bility of a Complex Trauma Training 
for Psychologists Working in Urban 
Migrant Communities in Northern 
Peru

Peru Training Training
Financial
Capacity
Socio-cultural factors

2 Porto et al. [70] Pattern of Maxillofacial Trauma and 
Associated Factors in Traffic Acci-
dent Victims

Brazil Characteristics of Acci-
dent victims

Financial

3 Liguori et al. [20] Basic Seismic Response Capability of 
Hospitals in Lima, Peru

Peru Seismic response capa-
bility

Resources/equipment
Protocol
Transport/geographi-

cal
Building/infrastruc-

ture
4 Santana et al. [21] Factors that interfere in the quality of 

service to the critical patient
Brazil Factors affecting care of 

the critical patient
Training
Protocol
Staff
Equipment
Capacity
Building/infrastruc-

ture
5 Pouramin et al. 

[22]
Delays in hospital admissions in 

patients with fractures across 18 
low-income and middle-income 
countries (INORMUS): a prospective 
observational study

Various—Venezuela Causes of delays in 
hospital admissions

Resources
Protocol
Staff
Financial
Transport/geographi-

cal
Public education

6 Marsicano et al. 
[57]

Epidemiology of Maxillofacial Trauma 
in a Prehospital Service in Brazil

Brazil Maxillofacial trauma in 
pre-hospital setting

Training
Protocol

7 Lentsck et al. [23] Epidemiological overview—18 years 
of ICU hospitalization due to trauma 
in Brazil

Brazil ICU trauma admissions Resources

8 Boeck et al., 2019 
[55]

The development and implementation 
of a layperson trauma first responder 
course in La Paz, Bolivia: A pilot 
study

Bolivia Training development Training
Protocol
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Table 2   (continued)

References Paper title Country Aspect of ‘Trauma Care’ 
studied

Specific category of 
barriers identified

9 Bast et al. [24] Challenges to Prehospital Care in 
Honduras

Honduras Pre-hospital care chal-
lenges

Resources
Protocol
Staff
Financial
Transport/geographi-

cal
Capacity
Public education

10 Patiño et al., 2017 
[52]

Characteristics of emergency medicine 
residency programs in Colombia

Colombia Teaching/Training Training
Staff
Financial

11 Bruni et al. [25] A qualitative assessment of trauma 
care at Georgetown Public Hospital 
Corporation in Guyana

Guyana Assessment of hospital 
trauma care

Resources
Training
Socio-cultural factors

12 Dijkink et al. [26] Trauma systems around the world: A 
systematic overview

Brazil Assessment of trauma 
systems

Resources
Protocol

13 Blair et al. [27] Assessment of Surgical and Trauma 
Capacity in Potosi, Bolivia

Bolivia Surgical and trauma 
capacity

Resources/equipment
Training
Protocol
Staff
Transport/geographi-

cal
Capacity

14 Rocha et al. [28] Access to emergency care services: a 
transversal ecological study about 
Brazilian emergency health care 
network

Brazil Emergency service 
access

Resources
Transport/geographi-

cal

15 Zetlen et al. [8] Status of trauma quality improvement 
programs in the Americas: a survey 
of trauma care providers

Various—Bolivia, 
Guatemala, Nicara-
gua, Brazil, Colom-
bia, Costa Rica, 
Ecuador, Panama, 
Paraguay, Peru, Ven-
ezuela, Argentina, 
Chile, Uruguay

Quality improvement Resources
Training
Protocol
Staff

16 Dibene et al. [29] Optimizing the location of ambulances 
in Tijuana, Mexico

Mexico Emergency response/ 
Ambulances

Resources
Transport/geographi-

cal
17 LaGrone et al. [30] Surgeons' and Trauma Care Physi-

cians' perception of the impact of the 
globalization of medical education on 
quality of care in Lima, Peru

Peru Medical education Resources
Training
Protocol
Staff
Financial

18 Feitosa-Filho et al. 
[58]

Characteristics of training and motiva-
tion of physicians working in emer-
gency medicine

Brazil Training and Motivation Training
Socio-cultural factors

19 Dickason et al. 
[31]

Primary trauma care curriculum: A 
qualitative analysis of impediments to 
improvement

El Salvador Trauma curriculum Training
Protocol
Staff
20Equipment
Financial
Socio-cultural factors

20 Cioè-Peña et al. 
[32]

Development and implementation of 
a hospital-based trauma response 
system in an urban hospital in San 
Salvador, El Salvador

El Salvador Trauma response sys-
tems—development

Resources
Training
Protocol
Staff
Transport/geographi-

cal
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Table 2   (continued)

References Paper title Country Aspect of ‘Trauma Care’ 
studied

Specific category of 
barriers identified

21 Muñiz et al. [59] Preparing Global Trauma Nurses for 
Leadership Roles in Global Trauma 
Systems

Various—Colombia, 
Uruguay

Training/global leader-
ship

Training

22 Patel et al. [33] Qualitative evaluation of trauma delays 
in road traffic injury patients in Mar-
inga, Brazil

Brazil Delays of road traffic 
injury patients

Resources
Protocol
Staff
Transport/geographi-

cal
Public education
Socio-cultural factors

23 O'Dwyer et al. [34] The process of implementation of 
emergency care units in Brazil

Brazil Implantation of emer-
gency care units

Resources
Training
24Protocol
St2aff
Financial
Socio-cultural factors

24 LaGrone et al. [35] Mixed-Methods Assessment of Trauma 
and Acute Care Surgical Quality 
Improvement Programs in Peru

Peru Quality improvement Resources/equipment
Training
Protocol
Staff
Socio-cultural factors

25 LaGrone et al. [53] Surgery and trauma care providers' 
perception of the impact of dual-
practice employment on quality of 
care provided in an Andean country

Peru Care quality Training
Staff
Socio-cultural factors

26 Minderhoud et al. 
[73]

Epidemiology and aetiology of child-
hood ocular trauma in the Republic 
of Suriname

Suriname Epidemiology and 
aetiology

Transport/geographi-
cal

Public education
27 Kapoor et al. [60] Regional scale-up of an Emergency 

Triage Assessment and Treatment 
(ETAT) training programme from 
a referral hospital to primary care 
health centres in Guatemala

Guatemala Triage and treatment 
training program

Training
Protocol
Transport/geographi-

cal
Socio-cultural factors

28 Johnson et al. [36] Emergency department of a rural hos-
pital in Ecuador

Ecuador Emergency department 
in a rural hospital

Resources
Training

29 Crouse et al., 2016 
[61]

Quality and Effectiveness of a Pediatric 
Triage Training Program in a Guate-
malan Public Hospital

Guatemala Paediatric triage training 
program

Training
Protocol

30 Santos et al. [62] Elder-friendly emergency services in 
Brazil: necessary conditions for care

Brazil Emergency service 
analysis

Training
Protocol
Socio-cultural factors

31 Pringle et al. [63] A short trauma course for physicians in 
a resource-limited setting: Is low-cost 
simulation effective?

Nicaragua Trauma simulation 
training

Training

32 Callese et al. [71] Trauma system development in low- 
and middle-income countries: A 
review

Various—Guatemala System development Financial
Socio-cultural factors

33 Bustos et al. [37] Emergency department characteristics 
and capabilities in Bogota, Colombia

Colombia Emergency depart-
ment—review

Resources
Training

34 Parreira et al. [68] Implementation of the trauma registry 
as a tool for quality improvement in 
trauma care in a Brazilian hospital: 
the first 12 months

Brazil Quality improvement Protocol
Financial

35 Henwood et al. 
[38]

Characterizing the limited use of point-
of-care ultrasound in Colombian 
emergency medicine residencies

Colombia Use of USS in emer-
gency medicine

Resources
Training
Financial
Socio-cultural factors
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Table 2   (continued)

References Paper title Country Aspect of ‘Trauma Care’ 
studied

Specific category of 
barriers identified

36 Simões et al. [64] Trauma leagues: an alternative way 
to teach trauma surgery to medical 
students

Brazil Trauma surgery training Training

37 Kesinger et al. [39] Improving trauma care in low- and 
middle-income countries by imple-
menting a standardized trauma 
protocol

Colombia Trauma protocol Resources
Protocol
Financial

38 Pemberton et al. 
[40]

Evaluating the long-term impact of 
the Trauma Team Training course 
in Guyana: An explanatory mixed-
methods approach

Guyana Trauma training Resources
Training
Socio-cultural factors

39 Velloso et al. [41] Configurations of power relations in 
the Brazilian emergency care system: 
Analysing a context of visible 
practices

Brazil System review Resources
Socio-cultural factors

40 Parra et al. [42] International trauma teleconference: 
evaluating trauma care and facilitat-
ing quality improvement

Various—Colombia, 
Ecuador

Evaluation of trauma 
care and quality 
improvement

Resources/equipment
Training
Protocol

41 Nielsen et al. [43] Assessment of the status of prehospital 
care in 13 low- and middle-income 
countries

Various—Peru, Brazil, 
Ecuador, Colombia, 
Panama

Pre-hospital care Resources
Training
Protocol
Financial
Transport/geographi-

cal
42 Salvador et al. [65] Profile of Brazilian dissertations and 

theses on trauma: A documentary 
research

Brazil Profile of trauma 
research

Training

43 Dias et al. [66] Entrapped victims in motor vehicle 
collisions: Characteristics and pre-
hospital care in the city of Sao Paulo, 
Brazil

Brazil Prehospital care Training
Protocol
Capacity
Public education

44 Furtado et al. [67] Clinic-epidemiological analysis of an 
Otorhinolaryngology emergency unit 
care in a tertiary hospital

Brazil Tertiary hospital emer-
gency unit

Training
Protocol
Financial
Capacity
Public education

45 Júnior et al. [44] Emergency medical coordination using 
a web platform: A pilot study

Brazil System coordination and 
management

Resources
Training
Protocol
Capacity

46 de Lima et al., 
2010 [45]

An analysis of prehospital care for 
victims of accidents and violence in 
Recife, Brazil

Brazil Prehospital care Resources/equipment
Training
Protocol
Capacity

47 Rubiano et al. [46] Trauma care training for national 
police nurses in Colombia

Colombia Trauma care training Resources
Training
Transport/geographi-

cal
Socio-cultural factors

48 Werner et al. [72] Cost-effectiveness of emergency care 
interventions in low and middle 
income countries: a systematic 
review

Various—Brazil, 
Colombia, Paraguay

Cost-effectiveness of 
interventions

Financial
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