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Abstract

Injury is a leading cause of death globally, and organized trauma care sys-
tems have been shown to save lives. However, even though most injuries
occur in low- and middle-income countries (LMICs), most trauma care re-
search comes from high-income countries where systems have been im-
plemented with few resource constraints. Little context-relevant guidance
exists to help policy makers set priorities in LMICs, where resources are
limited and where trauma care may be implemented in distinct ways. We
have aimed to review the evidence on the impact of trauma care systems in
LMIC:s through a systematic search of 11 databases. Reports were catego-
rized by intervention and outcome type and summarized. Of 4,284 records
retrieved, 71 reports from 32 countries met inclusion criteria. Training, pre-
hospital systems, and overall system organization were the most commonly
reported interventions. Quality-improvement, costing, rehabilitation, and
legislation and governance were relatively neglected areas. Included reports
may inform trauma care system planning in LMICs, and noted gaps may
guide research and funding agendas.
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INTRODUCTION

Every year, more than 5 million people die from injury—more than one and a half times the
number of deaths from HIV, tuberculosis, and malaria combined (97)—and nearly one billion
people sustain injuries that require health care (38). For every injury death, there are 20-50
nonfatal injuries that result in some form of disability, impacting quality of life, productivity, and
financial security (31, 95).

Although prevention is ideal—and there are many effective and cost-effective injury preven-
tion strategies (96)—no system will prevent all injuries, and strong evidence indicates that well-
organized trauma care can save lives once injury has occurred (58, 74, 81). Estimates derived from
the Global Burden of Disease data suggest that nearly 2 million lives could be saved every year if
case fatality rates among seriously injured persons in low- and middle-income countries (LMICs)
were similar to those achieved in high-income countries (61). Of particular relevance to resource-
constrained settings, much of the evidence from high-income countries relates to organizational
and administrative aspects that could be implemented with limited input of new material resources:
planning of systems for trauma management (e.g., regulation to designate trauma centers, pre-
hospital triage protocols, and transfer criteria), and verification and accreditation of trauma care
services (32, 63).

However, despite the fact that nearly 90% of injuries occur in LMICs, most of the research
on the impact of trauma care comes from high-income countries where systems have been imple-
mented with few resource constraints. Assessments in LMICs have consistently identified enor-
mous gaps in the resources needed to provide adequate care for the injured (26, 39, 104), but
little context-relevant guidance exists to help policy makers and planners set priorities in LMICs,
where components of trauma care systems may be implemented in distinct ways.

We aimed to systematically review the evidence, identifying reports that evaluate the impact of
a trauma care system or system components in LMICs. By doing so, we have identified context-
relevant reports on specific trauma system components and have characterized regional and topical
research gaps to help guide future research, policy, and funding agendas.

METHODS

Search Strategy

The search strategy and study protocol were registered with PROSPERO (University of York,
United Kingdom National Institute for Health Research, United Kingdom of Great Britain and
Northern Ireland) on April 20, 2015 (CRD-42015019685) (80). In order to retrieve all relevant
records, the initial search string (available on request) comprised only a series of general terms for
injury and an LMIC filter.

Forinclusion, we have used a broad definition of trauma care systems to include any component
among those outlined in World Health Organization (WHO) (63, 85, 101) guidelines:

B regulatory or legislative structure;

facility inspection, verification, and designation;

prehospital care, hospital-based care, and rehabilitation;

use of clinical and organizational protocols, including triage;
training; and

data collection, registries, and quality-improvement audits.

We did not include reports on specific clinical interventions that were neutral to the existence of a
trauma system; for example, a comparative study of two different types of orthopedic hardware to
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treat fracture would not have been included, but the establishment of a new referral protocol for
orthopedic care would have been. A report was considered to document impact if it described the
effect of an intervention on trauma care system structure or process or on clinical or population-
health outcomes among the injured. Included reports were classified by this schema, which is
described in detail below.

We included reports from any country designated as low- or middle-income by the World Bank
as of 2010 (105). We chose 2010 rather than more recent classifications so that we did not miss
studies performed in middle-income countries that may have since become high-income countries.

Reports from military organizations were excluded if they were limited to military personnel
or battlefield reports. Thus, a report on a military program delivering care exclusively within a
combat zone would not be included, whereas a report on a military-run program delivering care
broadly to a civilian LMIC population would.

We included reports in any language as long as there was either an abstract or full-text article
available through the WHO or any of several major university libraries available to the authors.
Conference abstracts were included. Review articles were not included as such, but all relevant
reviews were examined for citations of reports that had not already been captured by our search.
Animal studies were excluded.

Search and Data Collection

We searched the following databases: PubMed, EMBASE, CABI Global Health Database, World-
Cat, Scopus, WHO Global Index Medicus, WHO IRIS, African Index Medicus, Index Medicus
for the Eastern Mediterranean Region, Index Medicus for the South-East Asian Region, and
Latin American and Caribbean Health Sciences literature (LILACS). The search was current
as of January 28, 2016. Reference lists of included full-text reports and systematic reviews were
cross-checked for relevant records.

We imported the retrieved records from each database into EndNote [Thomson Reuters,
United States of America (USA)] and removed duplicates. At least two reviewers (LLH. Drewett,
S. Salerno, H. Sawe, B. Stewart) screened the titles and abstracts; a senior reviewer (T Reynolds)
resolved classification conflicts. Similarly, two reviewers (S. Salerno, B. Stewart) assessed full-text
reports and extracted data, and a senior reviewer (T. Reynolds) resolved classification conflicts.
We used Google Forms (Google Inc., USA) to extract the data, which included first author;
publication year; title; structured brief summary of report; intervention evaluated; type of impact;
and direction of demonstrated impact (i.e., positive, neutral, negative). We classified the impact
type as affecting

B Structure—resulting in sustained change in the physical or human resources needed to
provide trauma care (e.g., increased availability of materials after a change in supply chain
management or increased capacity sustained over time after an educational intervention) or
sustained improvement in trauma care administration;

B Process—influencing aspects of care delivery, such as time intervals to trauma care (e.g.,
time from injury to first provider, or from injury to intervention), appropriate use of vi-
tal interventions (e.g., airway maneuvers for patients with obstructed airways, chest tube
placement for pneumothorax), or protocol compliance; and/or

® (Clinical or population-health outcome—influencing individual patient outcomes (e.g.,
death, disability, quality of life) or other population-health outcomes (e.g., condition-specific
mortality).

We did notinclude descriptive reports on educational initiatives unless they reported changes in
capacity that were sustained over time (classified as a structural impact on human resource capacity)
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or reported an impact on process or outcomes. Thus, we did not include descriptive reports on
educational initiatives when the only outcome reported was end-of-training exam performance.

Data Analysis

We classified the included reports by year of publication, country/countries of origin, type of
intervention, and category of impact. A brief summary is provided for each report. We also
tagged reports with broad cross-cutting categories of potential use to LMIC trauma care system
stakeholders: (#) prehospital care, (b) lay providers, (c) pediatric care, and (d) cost-effectiveness
analysis or costing. These categories were not mutually exclusive. Given the limited literature on
this topic, we did not filter the reports on the basis of quality or risk of bias, and we decided a
priori not to perform pooled analyses of results in light of the broad inclusion strategy and the
expected marked heterogeneity.

RESULTS

We retrieved 4,284 records from the systematic search of all databases and identified an additional
11 records by reviewing the citations of systematic reviews. After removing 224 duplicates, 2,625
irrelevant titles, and 1,260 abstracts that did not meet the inclusion criteria, we reviewed 186 full-
text reports. Among these 186 reports, an additional 115 failed to meet the inclusion criteria; in
total, we included 71 reports from 32 LMICs (Figure 1). One compendium of trauma care system
case studies met inclusion criteria and was counted as a single publication, though its components
are discussed separately in the relevant discussion sections. The number of reports published per
year generally increased after 1993, and the majority (63 %) were published after 2006 (Figure 2).
Table 1 shows the characteristics of included reports.

Training, development of prehospital systems, and overall system organization initiatives were
the interventions most commonly reported, followed by initiatives to implement clinical protocols
and improve the availability of specialty care (e.g., orthopedic or neurosurgical care). Table 2
shows a summary of all included articles, interventions assessed, and outcomes.

Training

Twenty-five reports from 18 countries described the impact of training programs. Many of these
demonstrated sustained structural impacts: For example, a two-year training program designed
around the WHO Guidelines for Essential Trauma Care and implemented across government
hospitals in Botswana resulted in sustained changes in availability of physical and human resources
(40). Many of these reports also demonstrated improvements to process measures: An educational
symposium in South Africa led to increased compliance with universal barrier precautions at a
tertiary hospital trauma unit (20). Other reports assessed the impact of training on mortality and
morbidity: At a Médecins Sans Frontieres—run first-level referral hospital in Masisi, Democratic
Republic of the Congo, training nonspecialists to perform toileting of open fractures and external
fixation decreased amputation rates among open fractures from 100% to 21% over 7 years (18).
A surgical skills training program for nondoctors in Cambodia showed substantial reductions in
postoperative infection rates and trauma mortality (93).

Prehospital Systems

Fifteen reports from 11 countries assessed the impact of establishing or organizing pre-
hospital systems, ranging from lay-provider-based systems, to city- or country-wide formal
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Figure 1

Flow diagram of the systematic search results.

prehospital systems, to aeromedical transport systems. These reports described improvements
in structure, process, and health outcomes, even with severe resource limitations. For example, a
new community-based prehospital system in rural Uganda reported sustained staff retention and
functional ambulances over six months (30), while a prehospital care system using paramedics and
laypersons in rural Iraq found increased use and acceptance of the system by the local population
over time (103), as well as a significant reduction in mortality and improvement in severity scores
after the intervention (71).

Two reports specifically addressed the impact of establishing or reorganizing dispatch systems
to improve access to care. In Monterrey, Mexico, an increase from 2 to 4 ambulance dispatch
stations decreased mean response time by 40%; coupled with training, these prehospital care
improvements cost only US$77,600 per year (16% of the annual system budget) (13). A new
dispatch algorithm implemented in Tehran, Iran (Islamic Republic of), improved utilization of
existing resources and resulted in a 16% decrease in unnecessary trauma responses (7).
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Year of publication of included reports.

Overall System Organization

An additional 15 reports in 12 countries addressed overall system organization, including incor-
poration of standardized guidelines for trauma care systems (e.g., WHO Guidelines for Essential
Trauma Care) and mechanisms for designation of trauma centers. The reports ranged from a
modeling study to estimate the overall global impact of integrated trauma care systems—which
suggested that nearly two million lives could be saved annually if global survival rates from severe
injury mirrored those in high-income countries (61)—to a spatial analysis of access to trauma care
in Haiti and Namibia (92).

Other reports examined the impact of using WHO guidelines for assessment and planning of
trauma services (52): In Viet Nam, trainings targeted to deficiencies that were identified through
a WHO-based assessment led to sustained structural improvements (87). Two reports specifically
assessed the impact of designating trauma centers (23, 91), including one that demonstrated dif-
ferential outcomes at designated pediatric trauma care centers: In Moscow, Russia, children who
suffered a road traffic injury and were cared for by prehospital providers with pediatric-specific
training and were taken to pediatric trauma centers were significantly less likely to die than were
children who were cared for by the general trauma care system (91).

Clinical Protocols

Six reports in four countries assessed the impact of introducing clinical protocols on mortality
and a range of other clinical outcomes. The protocols ranged from using a locally adapted South
African Triage Score in Botswana to reduce over- and undertriage rates (68) to implementing
standardized protocols for resuscitation and brain injury management at a level 1 trauma center
in Colombia (53, 54). Other reports had multipronged interventions: For example, a tertiary
hospital in Shanghai, China, performed a three-pronged intervention that included (#) making
specialist surgeons part of the initial bedside management of the severely injured; (b)) promoting an
interdisciplinary approach to patient care; and (¢) performing resuscitation, evaluation, and testing
in parallel. This intervention bundle resulted in a decrease in severity-adjusted mortality rate, in
emergency department length of stay, and in time from admission to operation (57).
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Table 1  Characteristics of included reports

Number

(%P) of

reports
Report characteristics n=171)
Year
2010-(3,7,10,17, 18,23, 27,28, 30, 33, 35,37, 40,41, 45, 51, 53, 54, 61, 62, 68, 69, 70, 71, 77, 86, 89, 90, 92,94, 106) | 31 (44)
2000-2009 (1, 12, 13, 15, 19, 21, 22, 24, 36, 48, 49, 50, 52, 57, 59, 60, 67, 73, 82, 83, 84, 87, 91, 93, 102, 103) 26 (37)
1990-1999 4, 5, 6, 9, 14, 20, 34, 42, 43, 46, 64, 65) 12 (17)
1980-1989 (16, 29) 203)
World Health Organization region
Eastern Mediterranean (7, 9, 10, 33, 41, 69, 70, 71, 73, 82, 83, 84, 101, 103) 14 (20)
Americas (1,4, 5, 6, 12, 13, 14, 15, 27, 51, 53, 54, 59) 13 (18)
Africa (20, 21, 22, 30, 34, 40, 50, 67, 68, 77, 89, 90) 12 (17)
Western Pacific (16, 23, 36, 43, 57, 87, 93, 94, 106) 9(13)
South-East Asia (3, 28, 52, 86) 4 (6)
European (24, 91) 2(3)
Multiple regions (17-19, 29, 35, 37, 42, 45, 46, 48, 49, 60, 61, 64, 64, 65, 92) 17 24)
Main intervention
Training (1, 4, 5, 6, 10, 12, 15, 18, 20, 27, 33, 34, 40, 50, 51, 67, 69, 71, 73, 77, 83, 84, 89, 93, 94) 25(35)
Prehospital system (7, 9, 13, 20, 30, 43, 48, 49, 59, 71, 82, 86, 90, 101, 103) 15 21)
System organization (3, 14, 22-24, 35, 45, 52, 60, 61, 64, 65, 87, 91, 92) 15 (21)
Clinical protocol (21, 42, 53, 54, 57, 68) 6 (8)
Specialty care availability (28, 29, 36, 37, 46) 5(7)
Disaster response and preparedness (17, 19, 106) 34
Trauma care quality improvement (41, 64) 2(2)
Impact classification®
Structure (1, 3, 7, 10, 12, 24, 27, 30, 33, 34, 37, 40, 43, 46, 48, 50, 51, 52, 64, 67, 84, 86, 87, 89, 90, 92, 93, 101, 103) 29 (41)
Process (3, 5, 6,9, 12, 13, 14, 15, 20, 21, 46, 50, 53, 54, 57, 64, 67, 68, 69, 71, 86, 93, 103) 23 (32)
Clinical or population health outcome (3, 4, 12, 14, 15, 16, 17, 18, 19, 22, 23, 24, 28, 29, 35, 36, 41, 42, 43, 45, 48,49, | 47 (66)

53, 54, 57, 59, 60, 61, 64, 64, 65, 69, 70, 71,73, 77, 82, 83, 84, 86, 91, 93, 94, 103, 106)

2Some reports have more than one impact classification.
YNote: Percentages are rounded.

Specialty Care Availability

Five reports from seven countries examined the impact of increased availability of specialist care
on a range of outcomes. For example, establishing a rapid response team for thoracic injuries in a
tertiary hospital in Thailand reduced mortality (28), while the implementation of a telemedicine
specialist program between the USA and two Armenian and Russian Federation medical centers
immediately after disaster situations improved the accuracy of diagnoses and treatment plans (46).

Disaster Preparedness and Response

Only three reports examined the impact of disaster response and preparedness, two of which
were based on modeling estimates. A report from China found that a facility’s surge capacity
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Table 2 Brief summary of included reports

First Year

author (reference) Country Brief summary

Training

El-Shinawi 2015 (33) Egypt STEPS training program in a tertiary hospital in Egypt resulted in sustained
structural changes (e.g., course run independently and locally for more than eight
years).

Hanche- 2015 (40) Botswana BEST training in all government hospitals in Botswana was assessed after two years

Olsen using a tool adapted from the WHO Guidelines for Essential Trauma Care;
sustained structural changes in physical and human resources, infrastructure, trauma
administrative functions, and QI activities were noted.
Stolz 2015 (89) Uganda A point-of-care ultrasound training program in a tertiary hospital in Uganda resulted
in sustained structural changes (e.g., retention of trained nonradiologist
sonographers for 4.5 years).
Petroze 2015 (77) Rwanda Two 3-day trauma education courses based on ATLS and TTT provided for faculty,
residents, and nurses at a tertiary center in Rwanda reduced mortality among
injured patients from 8.8% to 6.3% (p=0.09) at a six-month evaluation. No
significant increase in resource utilization was observed.
Bertol 2014 (18) Afghanistan, A training program for nonspecialist surgeons that ensured the availability of external
Democratic fixation resources reduced amputation rates among open fractures from 100% to
Republic of 21% in an NGO hospital in Democratic Republic of the Congo and from 20% to
the Congo, <10% in NGO hospitals in Haiti and Afghanistan.
Haiti

Amiri 2013 (10) Tran (Islamic Implementation of PTC in a tertiary hospital in Iran resulted in sustained structural
Republic of) changes (e.g., knowledge and skill retention) at one year.

Murad 2012 (70) Iraq Prehospital care training for paramedics and laypersons in Iraq reduced the mortality
rate from road traffic injury from 44% to 8% and improved admission PSS (6.8 to
10.9).

Carlson 2012 (27) Haid A cost-effectiveness analysis of a 2-year orthopedic trauma care specialist training

program for doctors in Haiti reported 12,213 DALYs averted per fellow trained,
and US$134 per DALY averted by the trained providers.

Job 2011 (51) Brazil ATLS training for nonradiologist doctors improved their ability to interpret cervical
spine and chest radiographs in Brazil (22% and 26% improvement in interpretation
accuracy after ATLS, respectively; p < 0.001).

Murad 2010 (69) Iraq Prehospital care training for paramedics and laypersons in rural Iraq reduced
mortality rates among injured patients who were cared for in the field by trained
first responders compared with patients who did not receive first-responder care
(9.8% versus 15.6%).

Wang 2010 (94) China Two years after ATLS training at a tertiary hospital in China, the mortality rate of
injured patients decreased from 19.9% to 15.1% (p < 0.05) and time from ED
admission to operation decreased from 90 minutes to 62 minutes (p < 0.05).

Jayaraman 2009 (50) Uganda A one-day basic prehospital trauma care course in Kampala for police, commercial
drivers, and community leaders resulted in sustained structural changes at six
months (e.g., knowledge and skill retention). The projected costs of scale-up were
estimated to be US$0.12 per capita or US$25-75 per life-year saved.

Nafissi 2008 (73) Iran (Islamic A two-day training course for physicians, nurses, EMTs, and laypersons in Iran
Republic of) reported that the PSS of patients who received care by the trained providers was
significantly higher than those who did not (PSS difference 0.73; p < 0.01).
(Continued)
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Table 2

(Continued)

First
author

Year
(reference)

Country

Brief summary

Training

Saghafinia

2008 (83)

Iran (Islamic
Republic of)

An animal model-based trauma training course for village health care workers in
Mehran resulted in improved admission PSS (6.8 versus 7.5) and mortality rates (3%
versus 7.3%; p=0.05).

Saghafinia

2008 (84)

Tran (Islamic

Republic of)

A short-term training program in Iran included (#) advanced trauma care courses for
physicians and nurses, (b)) complementary basic trauma care courses for EMT's and
health workers, (¢) basic trauma care for highly educated laypersons, and () first aid
for other laypersons. After three years, mean PSS at admission was higher among
those who had received prehospital trauma care (PSS 7.5) compared with those who
did not (PSS 6.8; p < 0.001).

Van Heng

2008 (93)

Cambodia

A surgical skills training program for nondoctors in Cambodia reported no effect on
the already low in-hospital trauma mortality rate and a 12% reduction in the
postoperative infection rate; self-rated provider coping capacity improved after the
training.

Aboutanos

2007 (1)

Ecuador

A basic trauma care course for remote health post, rural hospital and tertiary hospital
staff in Ecuador reported sustained structural changes (e.g., knowledge and skill
retention) at two years.

Arreola-
Risa

2007 (15)

Mexico

An EMT training and certification program in Mexico demonstrated a decrease in
PHI-adjusted mortality by 45% and improvements in the use of vital prehospital
interventions (e.g., appropriate airway management, use of IV fluids) compared with
before the certification program.

Arreola-
Risa

2004 (12)

Mexico

Comparison of the benefits and cost-effectiveness of different prehospital training
models (e.g., PHTLS, BTLS, ACLS, locally designed course) between two
ambulance services in Mexico demonstrated process improvements at both sites
(e.g., spinal immobilization, appropriate airway management, use of IV fluids) but
showed only a reduction in mortality in the service that implemented the simplest
and lowest-cost interventions. Costs ranged from US$150-400 per medic trained.

Mock

2002 (67)

Ghana

A 6-hour first-aid training course for commercial drivers in Ghana resulted in
sustained structural change after a mean of 11 months (e.g., driver knowledge and
skill retention), as well as in the provision of first aid: crash scene management (7%
versus 35% of drivers before and after the course, respectively); airway management
(2% versus 35%); external bleeding control (4% versus 42%); and splinting of
injured extremities (1% versus 16%).

Brooks

1999 (20)

South Africa

The impact of an educational symposium on universal barrier precautions and risk of
occupational transmission of HIV was evaluated using video observation of a trauma
unit in South Africa and reported an increase in compliance from 48-83 %

(p < 0.001).

Ali

1997 (5)

Trinidad and
Tobago

The PHTLS program in Trinidad and Tobago demonstrated improvements in the
performance of vital prehospital interventions, including airway management (16%
to 100% of patients), spinal immobilization (25% to 100%), splinting of injured
extremities (34% to 100%), hemorrhage control (18% to 100%), and oxygen use
(43% t0 99%).

Erickson

1996 (34)

Rwanda

Locally organized trauma training courses for physicians, nurses, and medical
assistants at a tertiary hospital in Rwanda improved the use of vital ED interventions
(e.g., airway management, trauma assessment, wound management). However,
many of the benefits of the courses were not sustained at two months; there was no
change in the trauma-related mortality rate.

(Continued)
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Table 2

(Continued)

First
author

Year
(reference)

Country

Brief summary

Training

Ali

1994 (6)

Trinidad and
Tobago

ATLS training at a tertiary hospital in Trinidad and Tobago significantly improved
the appropriate use of vital ED interventions (e.g., endotracheal intubation, bladder
catheterization, nasogastric decompression, thoracostomy) for patients with ISS
>16.

Ali

1993 (4)

Trinidad and
Tobago

Serial ATLS training in a tertiary hospital in Trinidad and Tobago decreased overall
and ICU mortality (68% to 35% and 55% to 14%, respectively). The ratio of
observed to expected mortality based on the MTOS database was lower post-ATLS
(3.2t 1.9).

Prehospital systems

de Ramirez

2014 (30)

Uganda

A newly established, community-based prehospital system and training program in
rural Uganda reported sustained structural changes (e.g., staff retention, functioning
ambulances). The system’s costs totaled US$90 per life saved. System
implementation costs were US$0.93 per capita, and annual maintenance costs per
capita were US$0.09.

Sharma

2013 (86)

Nepal

A layperson first-responder and motorcycle-based prehospital transport system for
snakebite victims in rural Nepal reduced the case-fatality rate from 11% to <1%.

Murad

2012 (71)

Iraq

A prehospital care system and training program for medics and laypersons in rural
Iraq reported a reduction in mortality from 17% to 4%; PSS scores also improved
after the intervention.

Alizadeh

2012 (7)

Iran (Islamic
Republic of)

A protocol to triage incoming trauma calls at an EMS system in Iran reduced the
number of unnecessary ambulance runs by 16%.

Sun

2012 (90)

South Africa

A layperson prehospital care system in an urban setting in South Africa resulted in
sustained structural changes (e.g., >70% knowledge and skill retention at 6 months)
and improved use of vital prehospital care interventions (e.g., ensuring scene safety,
calling for help, performing the ABC assessment, controlling external bleeding).
The course was highly cost-effective (US$6,570 per year; US$S5 per trainee).

Saghafinia

2009 (82)

Tran (Islamic
Republic of)

A prospective evaluation of a four-level prehospital and trauma care training program
in Iran after 2 years and 4,834 medical and layperson trainees reported improved
PSS among land mine victims who received prehospital care compared with those
who did not (PSS 7.4 versus 5.97, respectively; p = 0.01).

Wisborg

2008 (102)

Iraq

A qualitative evaluation of a prehospital care system and training for paramedics and
laypersons in rural Iraq reported that villages used the system for more than care of
land mine victims. The system adapted to suit local needs as they changed over time.
Villagers reported that the system adaptation was vital for its long-term success.

Wisborg

2008 (103)

Iraq

Prehospital care training for paramedics and laypersons in rural Iraq resulted in
sustained structural changes (e.g., more trained prehospital care providers; 72%
retention rate), reduced time from injury to first medical help (2.4 h versus 6 h;
p = 0.002), and improved PSS at hospital arrival (p < 0.01).

Husum

2003 (48)

Cambodia,
Iraq

Training village health workers and laypersons in rural Iraq and Cambodia in
prehospital injury care and equipping them with first-aid supplies reduced mortality
rates (23% to 14%) over two years of follow-up. Additionally, the prehospital
system replicated itself during the same period, demonstrating sustained structural
change. Costs for 1 trained paramedic were US$300 in training expenses (3 training
courses, 450 h) and US$800 in equipment (1 ATLS backpack kit). Costs for
prehospital resuscitation and transport were US$26 per case.
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Table 2

(Continued)

First
author

Year
(reference)

Country

Brief summary

Prehospital systems

H