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Abstract

In this brief review, the authors describe the main characteristics of trauma systems in Latin America’s 2 most populous countries,
Mexico and Brazil. Trauma is a common health problem and the major cause of death in the young populations in both countries.
Mexico and Brazil have well-organized systems based on system designation and prehospital triage. The highest level trauma
hospitals are only available in the biggest cities, with residents of the smaller cities having less access to quality care. Both countries
can provide adequate musculoskeletal trauma and polytrauma care, but the systems are not universally equal and, therefore, not
ideal. The lack of consistency and standardization of the systems across each country must be addressed to improve patient
outcomes across each country.
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1. Introduction

LatinAmerica is a region composed by 19 different countries, where
its northern limit is the Mexican northern border and Chile and
Argentina as the southern limit. The 2 most populous Latin
American countries, comprising almost one-third of the overall
population, are Mexico and Brazil. Both countries are classified as
the emergent economy countries, particularlywithin Latin America.
In this brief review, the authors explain the main characteristics of
both countries’ trauma systems, including prehospital care, main
trauma providers, hospital care, and improvement projects.
2. Mexican trauma system

2.1. Introduction

Mexico is a country with an emerging economy and has more
than 131,995,765 inhabitants.[1] This makes Mexico the 11th
most populous country in the world.[1] Of this population, only
117 million have access to public health services, while the other
15 million people either have no such access or they have to pay
for public health services themselves. This situation makes
trauma a major public health problem.
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One of the largest sources of traumatic injuries in Mexico is
traffic accidents. In 2015 alone, there were 378,232 traffic
accidents in urban areas, representing the main cause of death in
the population between 15 and 29 years old (Fig. 1). These
accidents led to 4601 deaths and 73,576 injuries.[2] Moreover, in
2011 unintentional trauma led to 158,799 emergency depart-
ment visits.[3] These numbers imply a high demand of emergency
services across the country. Trauma is now the leading cause of
death among older children and young adults in Mexico.[4,5]

Unintentional traumatic injuries cause 17.7% of all disabilities in
Mexico, and 63.56% of this population with disabilities is
between 16 and 45 years old (Fig. 2).[6,7]

In Mexico, however, only 2.7% of the gross domestic product
is designated to health services, which is the lowest rate among
countries in the Organization of Cooperation and Economic
Growth. While 77.8% of the population depends on the public
health care system, of the other 22.2%, only 7% have private
medical insurance.[7]

The objective of this section is to describe the trauma systems in
Mexico, and to outline the main characteristics, strengths, and
abilities. Understanding these conditions will allow for improve-
ments in the systems and future outcomes of trauma patients in
Mexico.

2.2. Systems review

Based on the methodology described by Colquhoun et al,[8] we
performed a scoping review to analyze the trauma care systems
(TCS) of Mexico. We included all available information written
in the last 30 years in Spanish and English languages. We
searched the PubMed, Cochrane, Medigraphic, and Scopus
databases, plus local government data.We included and analyzed
the following topics: health care providers, prehospital care,
hospital trauma care, improvement projects, and the effects of
implemented precautionary measures.
After excluding unrelated articles, repeated bibliography, or

articles older than 30 years, we obtained 72 articles and statistical
files. After analyzing and selecting relevant articles we ended up
with 24 relevant references. Subsequently, we performed an
analysis of the current status and existing improvement
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Figure 1. Main causes of death in male population from 15 to 29 years.
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Figure 3. Amount of population affiliated with the different types of medical attention. Seguro Popular=Popular Insurance, SDC=Secretaria de la Defensa
Nacional (Military Secretary), SM=Secretaria de Marina (Navy Secretary).
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recommendations. Finally, we identified the main problems and
the most suitable improvements.
Table 1

Causes of traumatic injury in Mexico.

Type of accident Percentage

Vehicle accident 29.00
Fall 16.00
Violence 15.00
Run over 7.00
Physical aggression 9.00
Stab wounds 4.00
Gunshot 3.00
Work-related lesions 1.00
Poisoning 1.00
Bites 1.00
Nonspecified 14.00
2.3. Findings

In Mexico, public trauma care services are provided by several
institutions (Fig. 3)[7]: the Mexican Institute of Social Security
(IMSS), Institute of Social Security for Government Employees
(ISSSTE), Secretary of Health (SSA), Institutes of Health for
Petroleum Employees (PEMEX), Army Health System (SED-
ENA), Secretary of Marine Health System (SEMAR), and private
hospitals.
Around 29% of traumatic injuries are related to motor vehicle

accidents (Table 1). Almost all these patients arrive to the hospital
in ambulance. There are 3 types of ambulances in most cities: Red
Cross, governmental, and private. For road traffic accidents, in
most cities with more than 50,000 habitants all 3 types of
ambulances may arrive at the scene, representing a waste of time
and resources.
Among the major problems with the Mexican prehospital

emergency system, only 50% of the paramedics are salaried and
thus have good training, while the rest are volunteers. The average
response times for themajor cities ofMonterrey,MexicoCity, and
Queretaro is 23.13 minutes. Furthermore, there are still places
where the emergency systems are not continually available.[6,9]

The trauma care centers in Mexico are divided into 3 levels.
Level 1 centers are common health clinics with very limited
3

resources, even for stabilizing patients with polytrauma; level 2
centers include general hospitals that can manage most common
traumatic injuries; and level 3 trauma centers possess all of the
resources needed to handle major traumatic injuries. While, in
general, traumamanagement is efficient in big cities, there are still
problems with coordinated prehospital care, such as the
possibility of more than one ambulance arriving at the scene
of an accident, and a lack of equipment in small hospitals and
emergency centers.[10]

In Mexico, there are only 4 highest-level trauma centers in 3
cities (Monterrey, Puebla, and Mexico City). However, some
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private hospitals have the resources to treat polytrauma patients.
Patients are referred to trauma centers based on a “red light”
code to hospitals of the various hospital levels.[3,10] The first
parameter for referral is the severity of the injuries (Fig. 4).[11]

This decision is made by paramedics, but most of them have not
taken the Prehospital Trauma Life Support (PHTLS) course. The
patients designated as code red are taken to the best-equipped and
closest hospitals; in the cities that have them, these patients are
taken directly to a trauma center. The second parameter is the
type of health care insurance. If a patient is in critical condition,
the patient is initially stabilized in an emergency unit, and
subsequent to the patient’s stabilization, the patient can be
referred to an appropriate hospital, either public or private. That
decision is generally made independently of the severity of the
injuries. For most cases at public hospitals, the patient must be
referred to the closest second-level hospital, nomatter the severity
of the trauma. After evaluation at the second-level hospital, a
patient can be referred to a third-level hospital if it is required. For
private hospitals, the referral is based upon the patient’s or
family’s choice.
There are several differences between hospitals upon the

patient’s arrival. Basic resources, such as IV fluids, oxygen, and x-
rays, are present in the majority of level 1 units. In level 2 units,
other medical personnel are available, such as vascular surgeons
and anesthesiologists. Moreover, these centers typically have
computed tomography scanners, external fixators, and blood
banks, but during the night (between 9:00 PM and 7:00 AM) such
resources can be difficult to obtain. In general, public hospitals
have established triage systems, and they are staffed with
emergency doctors, orthopaedic surgeons, and general surgeons.
Not all level 1 and 2 hospitals have Advanced Trauma Life
Support (ATLS)-trained personnel,[10] particularly in rural areas.
In hospitals with established residency programs, the residents
generally handle initial management. In private hospitals, general
4

practitioners perform the initial management, in conjunction
with an intensive care unit if the hospital has one.
Several projects have been developed to improve trauma

systems in Mexico; none of them have been applied in all states
and units.[12–17] All the described projects have led to improve-
ments in current trauma care, most of which focus on improving
the training of involved health personnel, standardizing proto-
cols, and improving material resources.
3. Discussion

InMexico, the effectiveness of the public health system (PHS) is
reduced due to a lack of ambulances and qualified personnel,
the small number of emergency units, hospital overbooking
with only 1.68 beds for each 1000 inhabitants,[18] long waiting
times for surgery, and limited financial resources to treat
patients which are common conditions in the public health
services. Adding to these problems is the prehospital care
system, system of medical urgency, which works through a
telephone triage system to send all available ambulances to an
accident zone. This has turned into a resource-consuming
method, and it also requires significant time to attend to all
needed emergency services. An improvement in this system will
lead to lower costs and better patient outcomes, and provide
faster medical attention.[19,20]

Another problem in Mexico’s PHS is the universalization of
health services. Seventy percent of the population lives in urban
areas, while the other 30% lives in areas of fewer than 2500
habitants. As an effort to universalize the PHS, the Seguro
Popular was implemented in 2006, improving PHS access from
35 million members in 2010 to 47.8 million in 2012.[18]

Unfortunately, this measure is still insufficient for the universali-
zation of health services in Mexico. The magnitude of Mexico’s
health service problems are still incompletely understood due to a
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lack of information and statistics, underscoring the need for more
population-based research and data analysis.
In recent years, attention has been given to preventing trauma,

specifically road traffic accidents. Such measures have lowered
the incidence of traffic accidents from 476,279 in 2007 to
378,232 in 2015, which represents a decrease of 21%.[21] Efforts
should be directed toward improving prevention strategies and
the education of healthcare providers. All prehospital medical
healthcare providers must be provided with PHTLS, and all the
physicians involved in treating trauma patients should take the
ATLS course.
4. Trauma system in Brazil

4.1. Introduction

In Brazil, trauma represents the third leading cause of death and
12.5% of deaths from all causes. Between the ages of 1 and 39
years, trauma is the leading cause of death, with a mortality rate
of 70.5 cases per 100,000 inhabitants and male gender
comprising 83.1% of the deaths.[22] Brazil has the fifth largest
death rate in the world due to traffic injuries, with 28% resulting
from motorbike accidents.[23]

Brazil is a large country, and just as large as its territory, is its
health care inequality. The federal government provides universal
access to health care. Every employed person has a tax deducted
from his or her monthly checks for health care, and the coverage
of the federal health system is universal to all, whether employed
or unemployed. Around 10% to 15% of the population has
private health insurance, either paid individually or by their
employer, with different levels of coverage. Expensive plans cover
everything in nice, modern hospitals and less expensive plans
cover care in their own units.[24]

The 26 states of the Federation are divided into 5 regions, with
the wealthier regions being in the south and southeast and poorer
regions being in the north and northeast. The population of the
northern region depends almost 100% on public health
insurance, causing a huge overload on the public system. In
the southern region, there are more patients who have private
insurance and access to private hospitals, thereby easing the load
on the public system. The burden on the PHS increases with
national health crises that exacerbate unemployment and the
subsequent loss of private insurance.[24,25]

The complexity of the public system is even larger considering
that the financial support and administration are not done by one
central unit, but by 3 different levels (federal, state, and
municipality) that are unfortunately not well coordinated. In
addition, the financial support varies according to how well the
economy is going and is heavily influenced by politics.[25]

4.2. Sao Paulo: an example of the urban trauma care
system

Sao Paulo city in its metropolitan areas has around 19 million
inhabitants. Trauma care is divided in major and minor trauma.
The state government with the support from the Municipality
coordinates major trauma care. Severe accidents are first seen by
rescue teams, whose responses are coordinated by a central
station that directs them according to the expected severity of the
injured patient. Paramedics on motorcycles are the first to arrive,
and the central station can send an ambulance with paramedics
or doctors or a helicopter with a doctor. After the initial
assessment, the severity of the injury is determined and the patient
triaged to an appropriate hospital.[26]
5

There are 5 level one trauma hospitals in the city: one in the
north, one in the east, one in the south, one central, and one in the
west region. In Sao Paulo, the west region hospital is the largest
unit where the more severe cases are referred. In this unit, all the
specialties, including trauma, vascular, neurologic, and thoracic
surgeons, are present. For less severe injuries, the rescue team can
take patients to smaller level 2 trauma centers or to private
hospitals if they are insured. The trauma care in the 5 level 1
centers follows international guidelines for assessment and
care. Unfortunately, they also suffer from weaker financial
support from the government, which is also dependent upon
the economy.
The care provided by private hospitals for elective cases is the

same level as any other high-level hospital in North America or
Europe, but these hospitals are not well prepared to treat severely
injured patients because their volume is low and they do not have
an emergency trauma team available 24/7.
Another issue that can be improved in Sao Paulo’s trauma

system is the referral mechanism. The communication between
hospitals and the referral hierarchy could be improved. As
hospitals are managed by different payors, the communication
line can be lacking, and it is not uncommon for a patient to have
to wait for days in the hospital due to lack of an implant.
4.3. Trauma care in small- and medium-sized cities

Trauma care in small- and medium-size cities is handled by
municipally managed hospitals. If the city has a rescue system, the
paramedics perform the first level of prehospital care, and then
patients are transferred to the hospital, where they receive
emergency care. In cases where there are no rescue systems,
patients are transferred by the police or sometimes by family
members. However, the major problem in the level 1 and level 2
hospitals is the definitive treatment. Due to an overload of
patients and lack of resources such as operating room time,
patients have to wait for days to have definitive fixation done.
Delayed surgeries are quite common, and are associated with
longer operating room times and greater complications. A better
coordinated system is needed, with improved management and
decreased political influence.
5. Conclusions

Trauma is a growing health problem worldwide. The morbidity
and mortality of trauma is particularly high in third world
countries and those with emerging economies, like those of Latin
America, where about 90% of the burden of trauma occurs.[27]

Furthermore, there are notable disparities in mortality rates for
injured patients globally, with rates of 35% in high-income
settings to 55% and 63% in middle- and low-income settings,
respectively.[27]

Many studies have confirmed that proper TCS reduce
morbidity and mortality. Likewise, population-based studies
and trauma registry studies have shown a 15% to 20% reduction
in the mortality of better organized systems.[19,28] For example,
Nathens et al[20,29] published a population-based study demon-
strating an 8% reduction of mortality in places with planned TCS
in contrast compared to places without such planning.
Trauma care systems in Latin America, specificallyMexico and

Brazil, provide adequate attention to simple trauma and
polytrauma, but the systems are not ideal. The lack of
universalization and standardization of systems across the
various countries must be addressed, with authorities allocating
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greater resources for trauma care—one of the most common
health problems. Nevertheless, there are some low-cost improve-
ments to the system that can be implemented. More attention
should be paid to preventing unintentional traumatic injuries to
decrease mortality in Latin American populations.
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