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Abstract Trauma is a leading cause of mortality and morbidity worldwide with high rates of disability in survivors. With
improvements in care, rehabilitation of the trauma patient is a cornerstone to reducing sequelae. A lack of well-established hospital
rehabilitation units and standardized protocols for managing posttraumatic injuries is a common problem in Latin American countries.
Future studies should seek to understand the barriers and gaps in care so that consensus and ultimately best practice guidelines can
be developed and included in rehabilitation programs throughout trauma centers in Latin America.
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1. Introduction

Trauma is a leading cause ofmortality andmorbidityworldwide and
thus represents a great global health challenge. The World Health
Organization (WHO) estimated that 9% of deaths worldwide result
from trauma. In addition, approximately 100 million people are
temporarily or permanently disabled every year.

Throughout the years, a decreasing trend in mortality rate has
been demonstrated in patients suffering from severe trauma. This
increases the relevance of documentation of other outcomes for this
population, including patient-reported outcome measures, such as
health-related quality of life (HRQoL). The instrument that is used
most frequently to assessHRQoL in patients suffering severe trauma
is the SF-36 questionnaire, and 10 of the 36 items evaluated are
related tomobility, highlighting the importance of rehabilitation and
physical therapy invaluable tools to improve life after trauma.

In a hospital inpatient setting, there is evidence that rehabilitation
after surgery, including polytraumatized patients, has improved the
results when delivered by amultidisciplinary team and supervised by
an appropriate medical specialist. In addition, a substantial number

of patients admitted to the ICU because of an acute illness or severe
trauma will develop a de novo form of muscle weakness during the
ICU stay that is referred to as “intensive care unit acquired
weakness” (ICUAW). The cornerstone of preventing ICUAW
includes medical management (eg, aggressive treatment of sepsis,
preventing hyperglycemia with insulin, and avoiding using paren-
teral nutrition) and earlymobilization during the firstweek of critical
illness. The Level 1 trauma center’s integrated program includes an
excellent prehospital unit, emergency and trauma resuscitation unit,
dedicated trauma intensive care unit (TICU), and rehabilitation unit.

This a review of the rehabilitation trauma centers in 4
representative countries in Latin America: Mexico, Colombia,
Brazil, and Cuba.

2. México

2.1. Overview

The development of physiotherapy in Mexico has been marked
by a set of historical events and phases, setting the stage for its
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emergence particularly in the past 2 decades. The Children’s
Hospital ofMexico “Federico Gómez”was the first institution to
offer specialized courses in physical and occupational therapy.
Since its opening on April 30, 1943, it has had a rehabilitation
service operated by physicians. In 1980, the Adele Ann Yglesias
School of Physical Medicine obtained the Official Validity
Registry (REVOE), with which it became the first Mexican
school to offer a bachelor’s degree in Physical Therapy and
Rehabilitation.1

Health services have to adapt to increasingly expensivemedical
conditions that lead to a loss of functional capacity through cost-
effective and high-quality standards. Fragility fractures are one
example of these conditions. In Mexico, currently the population
of adults older than 60 years is 10.4 million. It is expected that by
2050, this figure will increase to 36.4 million with life expectancy
increasing to 82 years.2 Because of this, it is expected that the
incidence of fragility fractures will continue to increase.

In Mexico, physical rehabilitation has become a pillar of care
for patients with musculoskeletal disorders. Rehabilitation is
widely recognized as essential for the recovery process after
musculoskeletal injuries, focusing on improving mobility and
enhancing self-care skills.3 Early physiotherapy occurring within
48 hours of the postoperative period is recommended, with
continuous supervision by a physiotherapist. Weight-bearing is
encouraged as soon as possible after surgery.4 The improvement
of limb stability is supported by direct recruitment of the flexor
and extensor muscles, and specific neuromuscular proprioceptive
rehabilitation exercises are particularly suitable for these mus-
cles.5 Rehabilitation objectives include reducing pain, edema, and
increasing range of motion. Physiotherapy intervention in these
patients can reduce complications derived from pathology and
periods of immobilization such as joint stiffness, muscle atrophy,
and residual joint deformity.6

2.2. Rehabilitation Services in Mexico

Rehabilitation plays an essential role in the recovery process of
hospitalized patients. Programs are designed to help individuals
restore their functionality and improve their quality of life after
injury, illness, or surgery. Specifically designed to address the
individual needs of each patient, a multidisciplinary team of
therapy specialists may include physical, occupational, speech,
respiratory, and psychological therapists. There are multiple
institutional providers of rehabilitation services in Mexico.

The most important institutional provider of rehabilitation
services is the Mexican Institute of Social Security (Instituto
Mexicano del Seguro Social or IMSS). IMSS, a government
organization, is an essential part of the Mexican health care
system and has facilities throughout the country that include
3 third-level care units, one second-level unit, 19 rehabilitation
services within highly specialized medical units, and 112 re-
habilitation services in area and regional general hospitals. In the
rehabilitation units and services located on the second-level and
third-level hospitals, there are programs for the training of
Physician Specialists in Physical Medicine and Rehabilitation and
physical and occupational therapy schools. In June 2005, the
IMSS began the implementation of rehabilitation services at the
first level of care (family medicine units), which represented an
innovative project for the system. Each unit consists of a physician
specializing in physical medicine and rehabilitation (PM&R), 4
physical therapists, a social worker, and a nurse. There are
currently 49 services in operation throughout the country, which

have resulted in an increase in the capacity of rehabilitation
services by more than 40%.

TheMexican Institute for Social Security and Services for State
Workers (Instituto de Seguridad y Servicios Sociales de los
Trabajadores del Estado or ISSSTE) is another federal govern-
ment organization and provides assistance for disability to federal
workers. ISSSTE, for its part, has a national network of
rehabilitation services, headed by the “20 de Noviembre”
Medical Center and the “1.◦ de Octubre” Regional Hospital.
Another system, the system for the Integral Family Development
(Desarrollo Integral de la Familia, DIF), a government agency for
the underprivileged adults and children, also offers rehabilitation
services. A strength of DIF is the Community-Based Rehabilita-
tion Program, with more than a 1000 Basic Rehabilitation Units
throughout the country.

In addition, there are rehabilitation services in institutions such
as PEMEX and the medical services of the Armed Forces and the
Navy.7 These units have specialized departments in traumatology
and orthopaedics; however, they are not exclusive for patients
recovering from traumatic injuries.

2.3. Clinical Practice Guidelines

In general, medical practice guidelines provide recommendations
based on up-to-date scientific evidence on the treatment of
various medical conditions and represent an important tool for
standardizing and improving the quality of medical care.
Currently, there are no specific medical practice guidelines for
hospitalized polytraumatized patients that include well-defined
rehabilitation protocols. This could be due to several factors that
include the lack of resources, time, and collaboration among
experts in the area. In the absence of specific medical practice
guidelines, there are inevitable institutional and individual
variabilities in the rehabilitative approaches to hospitalized
polytrauma patients. There are therefore clear opportunities for
the evaluation of best practices, development of consensus
approaches, and creation of universally accepted guidelines.
Overall, however, the progressive interdisciplinary approaches
employed in many centers during the preoperative and post-
operative phases has contributed to improving patient morbidity
and mortality after traumatic injuries.7

3. Colombia

3.1. Overview

The rise of physiotherapy inColombia arose in the 1940s after the
Second World War and the polio epidemic, although some
scattered precursor practices of rehabilitation were already being
carried out.8 Subsequently, the field gained greater importance as
a paramedical branch that was oriented to the recovery of
movement of convalescent patients with musculoskeletal injuries,
with the development of a related therapeutic technical career
after 2 years of training.9 At its inception, physiotherapy was
based entirely on the North American model as a technical
discipline. By the beginning of the 21st century, the discipline
became more professionally stringent, with increased training
requirements, expanded scope, and diversified therapeutic
interventions.10

The approach to physiotherapy in the Colombian health
system has corresponded with a reductionist biomedical model.
This model is based on the needs of the patient and includes a
series of interventions aimed at meeting the objective of treating
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conditions, favoring correction or adaptation of the body against
the loss of capacity.11 In the past 10 years, a second dimension has
been added, which focuses on the prevention and maintenance of
health and follows the conceptual model outlined in the World
Health Organization’s International Classification of Function-
ing, Disability, and Health.10,12 Additional emphasis has been
placed on the complementary spheres of human well-being, such
as education, recreation, social welfare, and industry; although
these are not necessarily an integral part of the traditional medical
management of patients with injuries of the musculoskeletal
system, they do form part of the holistic approach that is the trend
in the current health system.13

Colombian legislation guarantees that people with any type of
disability, including posttraumatic disabilities, have access to
rehabilitation care. Different laws regulate the role of rehabilita-
tion centers and the physiotherapy profession in the country.14–17

However, care within the Colombian health system is fragmented
into various Benefit Plan Administration Companies (EAPBs). As
of May 2023 and in accordance with the Colombian Health
Superintendence, there are 28 EAPBs, each with its own care
network.18

Currently, there are only 2 clinical practice guidelines (CPGs)
issued by theMinistry of Health (MinSalud) and Colciencias that
are aimed at trauma patients, in addition to other guidelines
published by Universities.19–22 There are no comprehensive
guidelines or protocols that address issues related to trauma
recovery beyond physical rehabilitation, such as the psycholog-
ical or social recommendations.

3.2. Rehabilitation in Large Cities and in the Rest of
the Country

Although disability in Colombia is of great social and economic
concern, there are no specific national data on the subject.
However, according to a 2018 national census, accidents and
violence correspond with approximately 15% of the country’s
total disability cases.23Historically, the gap between the supply of
health services provided in large cities and the rest of Colombia is
large, with discrepancies that include the availability of profes-
sionals and economic, geographical, and infrastructure condi-
tions.24 Cities such as Bogotá, Medellı́n, Cali, and Barranquilla
account for 28% of the Colombian population, which is mostly
urban, and at the same time, possess the greatest aggregate of
resources and health offerings, with high-tech physical rehabil-
itation centers, trained personnel, home services that include
physical and occupational therapy, sports rehabilitation centers,
hydrotherapy, and availability of orthoses and prostheses.25

Despite these differences, Colombian health system administra-
tive barriers and poor patient access to services such as physical
therapy remain major areas of concern.

Patients in small municipalities or rural areas, which represent
50% of the 1100 municipalities in the country, have significant
problems accessing rehabilitation programs, with up to 52%
unable to access these programs despite having a medical order to
initiate therapy and 80.4% unable to continue current treatment
due to administrative delays, appointment delays, and a lack of
personnel.26 This lack of access can exacerbate musculoskeletal
problems that would benefit from early therapy and alter
management protocols, leading to a higher prevalence of joint
stiffness, complications of injuries in skin, vascular changes, joint
collapse due to early support, and lameness.27 The poorer
populations often resort to alternative traditional medical
treatments to improve mobility and proprioception, including

ointments and artisan remedies, walking on uneven terrain, and
daily activities such as cooking.28 In response to this situation and
to the Convention on Persons with Disabilities and its Statutory
Law 1618 of 2013, the Ministry of Health has been advancing
support to strengthen, expand, and sustain rehabilitation services
in low and medium complexity institutions.29

The rehabilitation of patients withmusculoskeletal trauma and
polytrauma in Colombia depends on many variables beyond the
strictly medical ones. These variables include authorization
administration, availability, accessibility, insurance coverage,
presence of an EAPB care network, and the geography. Patients
with financial capacity often opt to start their rehabilitation in a
private system, pending insurance approval. Given the current
rehabilitation challenges and barriers, instructions given by the
treating orthopaedic surgeon are of great importance for the
initiation of therapy, with instructions and exercises that patients
can follow and use at home.

4. Brazil

4.1. Overview

In Brazil, there are no standardized postoperative rehabilitation
protocols for patients who have suffered fractures, regardless of
whether their treatment is nonsurgical or surgical, age group, or
need for special care, such as recovery hospitals for seriously
traumatized or geriatric patients. On the country’s Ministry of
Health website, where the last available file dates are from 2018,
the only existing guideline addresses the diagnosis, treatment, and
rehabilitation of femoral neck fractures in the elderly.30 Owing to
the lack of a national recommendations, several public and some
private institutions have their own guidelines. Some of these have
been published in the literature, mostly in physical therapy
journals that are generally not indexed with the most popular
databases. In any case, these publications favor the dissemination
and encourage the implementation of rehabilitation protocols in
other health units. In this section, we aim to present a review of the
commonly used protocols for the rehabilitation of fractures and
dislocations of the shoulder girdle, upper limbs, pelvis, and lower
limbs in Brazil.

4.2. Shoulder Girdle and Upper Limb

There is no uniform protocol for the rehabilitation of shoulder
girdle and upper limb traumatic injuries, even the most common
ones, such as acromioclavicular dislocations, proximal humerus
fractures, and distal radius fractures. In this context, one of the
most interesting protocols found in the literature is that of the
Physiotherapy Sector of the Faculty of Medicine of Ribeirão
Preto, University of São Paulo (USP).31 For proximal humerus
fractures treated with open reduction and internal fixation
(ORIF), regardless of the use of a nonblocking or locked plates,
the protocol starts on the first postoperative day in the hospital
with daily sessions and lasts for 12 weeks, with progressive
increase in mobility and inclusion of strength exercises from the
sixth to the eighth weeks. Active and passive exercises are started
early for the shoulder, always respecting the pain threshold, as
well as active exercises for the other joints of the affected upper
limb. The use of a sling is recommended as protection when the
patient leaves the house. Full weight-bearing, with resistance
exercises for the shoulder and shoulder girdle, is permitted only
after 12weeks, when proprioception and plyometric exercises are
also included. This protocol was later validated and published by
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Barbosa et al in Brazilian journals.32,33 According to the same
guidelines, distal radius fractures treated with ORIF with plates,
patients begin active range-of-motion (ROM) exercises for the
wrists and fingers. Passive mobilization exercises are designed to
help gain wrist and finger ROM, mainly with intrinsic hand
strengthening exercises. Patients are encouraged to use their
hands for light activities, and limb elevation is performed to
control local edema. After 4 to 8 weeks, active exercises for the
entire limb are initiated, with strengthening of the wrist extensors
and flexors.31 The same protocol is applied for patients treated
nonsurgically with a cast when immobilization is discontinued.

Arliani et al34 evaluated the conduct and procedures performed
by 122 Brazilian orthopaedic surgeons in the rehabilitation of
acromioclavicular dislocations. They found no consensus on the
rehabilitation of these injuries as well as lack of uniformity in
terms of the period of immobilization after surgery (67.2% of
surgeons keep a sling for 3 to 6 weeks) and the return to sports
activity. In a recent publication, Giordano et al.35 introduced an
accelerated postoperative rehabilitation protocol for anterior rim
glenoid fractures treated with ORIF. Rehabilitation began on the
first postoperative day, including passive external rotation
exercises and active-assisted flexion, adduction, and abduction
exercises as tolerated. The exercises are performed with the
patient sitting or lying down. Phase 1 is continued for 6–10 weeks
until the patient regains painless, normal, or near-normal ROM.
Usually by 10weeks, the fracture and labrum are healed, so phase
2 rehabilitation begins with strengthening and ROM exercises.
The accelerated postoperative rehabilitation protocol, which
provides for immediate passive external rotation of the operated
shoulder, has proven a nonsignificant loss of ROM compared
with the contralateral side.

4.3. Pelvis and Lower Limb

There is no uniform protocol for the rehabilitation of pelvic and
lower limb fractures, except for the proximal femur in the older
population.30 For proximal femur fractures, according to this
guideline, physiotherapy should be started early (within 48 hours
of the postoperative period), in a hospital setting, with continuity
and supervised by a physiotherapist. It is recommended that the
regular physical therapy program is performed either at home or
in an outpatient setting, shortly after hospital discharge.
Nutritional support is recommended, particularly for patients
who have inadequate nutritional intake. This protocol was
recommended by Queiroz et al.36 in the Brazilian Journal of
Orthopaedics. Of interest, in a systematic review by Carneiro
et al.,37 no standardized physiotherapeutic treatment was found
for older patients in the postoperative period for proximal femur
fractures. Although there is a belief that strengthening exercises
are important for the functional improvement of these patients,
evidence shows that there is no guarantee that the patients will
return to their prefracture functional state. In the Brazilian
literature, no other standardized protocols were observed for any
traumatic injuries of the pelvis or other anatomical regions of the
lower limbs, only case reports of isolated experiences or
systematic reviews of studies published by North American,
Canadian, and European authors.

It is quite clear that there is a great need for the development
and implementation of standardized and reproducible protocols
for the postoperative treatment of fractures in Brazil. This should
be primarily conducted by the Brazilian Ministry of Health, with
the support of health institutions withwide academic recognition,

as University of Sao Paulo (USP) has been doing this in isolation
to date.

Even knowing that traumatic injuries of the upper limbs
strongly compromise activities of daily living and often lead to
disability and absence fromwork,38 there are few established and
validated rehabilitation protocols in Brazil. The same situation
exists with lower limb injuries, although there is a robust
literature showing that adequate rehabilitation after hip fracture
surgery, particularly for older and geriatric patients, can shorten
the length of hospital stay and improve clinical outcomes.39

Future studies should seek to understand the barriers and gaps so
that consensus can soon emerge on the components of
comprehensive rehabilitation programs, including those in the
public sector, where up to 70% of the population (approximately
150 million people) is totally dependent on the public health
system.40 Studies with an adequate level of evidence can serve as a
basis for the Brazilian Ministry of Health to define guidelines for
traumatic orthopaedic injuries.

5. Cuba

5.1. Overview

In 2002, the remodeling of physiotherapy facilities and construc-
tion of others in Cuba was part of the solution to provide
rehabilitation coverage to the entire primary health care
population. By the end of 2003, 82 such rehabilitation units
were finished.41 In 2004, intense work was done to complete the
renovations to the rest of the rehabilitation facilities in the
country. This construction project was performed in an effort to
implement a novel integration of rehabilitation services, which is
not well described in the literature. The new services have 4
essential characteristics.42,43

There are several scientific and social studies that support the
integration of rehabilitative services. One study is the disability
study, which provided an example of coordinated participation of
the different political, scientific, and social factors, with wide
participation. In this study, it was possible to enter the entire
population of people with disabilities in Cuba in a registry,
providing a special tool for Cuban professionals.42 Through this
project, data on the number of patients, type of disability, patient
distribution by province, sex, and age are available. These data
provide valuable epidemiological material to assist in the
implementation interventions to improve patient outcomes.

To achieve a goal of providing the best care possible, the
implementation of new techniques and technologies is necessary.
Academic exchanges with individual professionals and interna-
tional entities remain critical. These exchanges have improved
significantly in recent years, supported through national and
international scientific events that allow for an exchange of
knowledge. Visiting foreign specialists has provided valuable
knowledge. In the future, in addition to the regional events, we
hope to hold global events in the field of rehabilitation.44,45

6. Conclusion

A lack of well-established hospital rehabilitation units and
standardized protocols for managing posttraumatic injuries is a
common problem in Latin American countries. The majority of
patients access rehabilitation services through public health
institutions. Although challenging, there are many opportunities
for improvement in the delivery of rehabilitation care in the
region. Future studies should seek to understand the barriers to
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and gaps in care so that consensus and ultimately best practice
guidelines can be developed and included in rehabilitation
programs throughout trauma centers in Latin America.
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218–219.

13. Ministerio de Salud y Protección Social. El aseguramiento en cifras:
Procedimientos de Salud Mental y Terapias en el Sistema General de
Seguridad Social en Salud – Régimen Contributivo 2012 -2013. Bol Mens
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diagnóstico y tratamiento preoperatorio, intraoperatorio y
postoperatorio de la persona amputada, la prescripción de la prótesis y
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