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from the

editor in chief

Over 300 million people in 44 countries speak Spanish as their native language. It is
the second most common native language in the world. Traumatic Brain Injury (TBI) is
one of the most common causes of death and disability in Spanish-speaking individuals
worldwide. As the population of Spanish-speaking individuals is grows both inside and
outside of the US, needs and challenges related to providing culturally appropriate
services to these individuals are also increasing.

Editor Bio
Juan Carlos Arango-Lasprilla, PhD,
is currently a Research Professor at
BioCruces Vizcaya Health Research
Institute in Bilbao, Spain. He has
been instrumental in securing grant
funding as PI and co-PI. Dr. Arango
has received many awards for his
accomplishments in the area of
neuropsychology including awards
from the National Academic of
Neuropsychology, the American
Psychological Association,
the International Brain Injury
Association, the International
Neuropsychological Society and The
American Congress of Rehabilitation
Medicine. He has published
more than 350 articles and book
chapters and edited 11 books. Dr.
Arango has been a guest editor
of 12 special issues in prominent
rehabilitation journals. Dr. Arango
has lectured at Grand Rounds at
more than 100 different universities
across the globe. He organized
and chaired 4 international
conferences on neuropsychology,
cultural issues and Brain Injury
Rehabilitation. Dr. Arango is a
founding member of the Colombian
Neuropsychological Society, and
he founded the IberoAmerican
Journal of Neuropsychology. His
research focuses on understanding
and addressing the cognitive,
psychological, and emotional
needs of individuals with brain
injury and their families. He is
particularly interested in underserved populations, such as
Spanish speakers, and carries
out research in the US, Europe,
and Latin America. He was PI of a
large, multi-center norming study
in which more than 14,000 adults
and children from over 15 Latin
American countries participated.
Thanks to his leadership, normative
data by country is now available
for the 12 most commonly used
neuropsychological tests in each
respective population.

I’m pleased to have Dr. Anthony Lequerica as guest editor of this issue of Brain
Professional with its focus on acquired brain injury in Spanish-speaking individuals. Dr.
Lequerica is a Senior Research Scientist at Kessler Foundation’s Center for TBI Research
and a Research Associate Professor at Rutgers – New Jersey Medical School in the
Department of Physical Medicine and Rehabilitation. He has extensive clinical and
research experience working with Spanish-speaking individuals with TBI in the US and
abroad.
For this issue, Dr. Lequerica has put together a collection of articles from a number
of talented clinicians and researchers from US, Latin America, and Spain to address
this important challenge providing culturally appropriate services to Spanish-speaking
individuals with TBI. The articles will expand on the challenges these individual face,
describe characteristics of the system in care in Spain, elaborate on assessment
considerations for adults and children and their families, detail the implementation of
cognitive rehabilitation, and explain common misconceptions about brain injury among
Hispanics in the US and other health literacy issues.
The articles published in this special issue represent a small step in the right direction
on a long road to improved care leading to a better life for Spanish-speaking individuals
with TBI and their families. Each article represents a piece of the puzzle, snapshots
of different points in the care spectrum. When taken together, the recommendations
provided in this special issue can help to build a more complete awareness of the
current situation – a completed puzzle. It is my hope that such awareness leads to
concrete actions by researchers, clinicians, funding agencies, and policy-makers to drive
us further along the road to improved care for Spanish-speaking individuals with TBI.
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from the

guest editor

In the year 2020, almost 489 million individuals worldwide spoke Spanish as their native language,
making Spanish the second most spoken language by native speakers, second only to Chinese1.
This number increases to 585 million, 7.5% of the world’s population, when also including
Spanish-speakers who learned Spanish as a second language1. Considering all who speak Spanish
including native speakers and secondary acquisition, Spanish is the 4th most spoken language
in the world, following English, Mandarin Chinese, and Hindi2. In this special edition of the Brain
Injury Professional, we have assembled a number of authors who write about various aspects of
brain injury among Spanish-speaking individuals in Latin America, Spain, and in the United States.
Drs. Longoni and Arango-Lasprilla present an overview of brain injury care in Latin America
that highlights some of the challenges faced in receiving medical care as well as services in the
subacute phase of recovery. They provide a list of aspirational goals to improve care in Latin
American countries.

Editor Bio
Anthony H. Lequerica, PhD,
is a Senior Research Scientist
at Kessler Foundation’s
Center for TBI Research
and a Research Associate
Professor at Rutgers – New
Jersey Medical School
in the Department of
Physical Medicine and
Rehabilitation. As Director
of the Brain and Behavioral
Outcomes Lab, his research
focuses on cultural and
sociodemographic factors
affecting brain injury
rehabilitation outcomes. He
is Co-Chair of the Inclusion,
Diversity, Equity, and
Accessibility Special Interest
Group within the Traumatic
Brain Injury Model Systems
sponsored by the National
Institute on Disability,
Independent Living, and
Rehabilitation Research. He
is a Staff Neuropsychologist
at Kessler Institute for
Rehabilitation where he
provides neuropsychological
services to Spanish-speakers
with a variety of neurological
conditions. He has over 50
peer-reviewed publications
and has given numerous
presentations across the U.S.
and abroad to researchers,
health care professionals,
and individuals with brain
injury and their families.

In Spain, the mother country for the origins of the Spanish language, Dr. Olabarrieta Landa
provides statistics from a recent survey and highlights the system of care for acquired brain injury.
She discusses variations across regions with attention to public and private systems of healthcare
coverage, as well as services and resources that are provided through acquired brain injury
organizations.
In the United States, Hispanics are the largest ethnic minority group, accounting for over 18% of
the population. According to the 2019 U.S. Census, 70.6% of Hispanics over the age of 5 in the
United States speak Spanish in the home, almost a third of whom speak English less than "very
well"5. This amounts to almost 15.7 million individuals for whom cultural and linguistic factors
should be taken into account when providing a patient-centered approach to healthcare.
Drs. Leal and Karina Pérez discuss assessment considerations in the neuropsychological evaluation
of Spanish-speakers, one with a focus on adults, and the other covering important issues in
working with children and their families. They highlight the importance of test selection and
appropriate normative data.
From the area of assessment, we move toward a focus on treatment with a discussion of cognitive
rehabilitation for Spanish-speakers by Dr. Krch. Research is in its infancy for evidence-based
interventions addressing cognitive deficits after brain injury for Spanish-speakers. Nevertheless,
promising findings are beginning to emerge regarding the efficacy strategy-based approaches in
Spanish to address cognitive sequelae common to a number of neurological conditions.
Finally, we hear from Drs. Pappadis and Sander who provide insights from research into common
misconceptions about brain injury among Hispanics and issues of health literacy. The ability of
brain-injury survivors to understand and benefit from information they receive from healthcare
providers is an important consideration for clinicians striving to improve services for diverse
populations.
I am thankful for the contributions of the authors to bring light to some of the many pressing
issues affecting Spanish-speakers with brain injury around the world and hope that readers
can extrapolate from these articles to serve a diverse population of individuals who may differ
in language and culture from that of the provider. The recognition that we each see the world
through a unique lens colored by our personal experiences is a key element at the basis of
culturally humble approaches to providing services and conducting research for the diverse
population of brain injury survivors.
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An Overview of
Traumatic Brain
Injury Care in
Latin America
Melina Longoni Di Giusto, MD
Juan Carlos Arango Lasprilla, PhD

Traumatic brain injury (TBI) is an acquired insult to the brain from
an external mechanical force that may result in temporary or
permanent impairment 1. At present, the World Health Organization
(WHO) has identified TBI as one of the leading causes of disability
and death in young adults in the world, and it is expected that by
2030 it will be the third leading cause of premature death in the
world 2. Regarding the incidence of TBI in Latin American countries,
there are no precise data given the absence of national records,
however, some epidemiological studies conducted in countries such
as Mexico23, Ecuador 3, Argentina 4 or Brazil 5 have reported incidence
rates between 70 to 360 new cases per 100,000 inhabitants with
traffic accidents as the main cause 6–9, followed by acts of violence.
The mortality rate after trauma in Latin America is estimated to be
75,5 per 100,000 inhabitants 7. According to WHO, more than 90%
of deaths caused by a TBI occur in low-middle income countries are
due to a number of risk factors such as living below the poverty line,
residing in a conflict zone 10, the lack of prevention measures, and
poor health systems 11, as is the case in Latin American countries.
Poor health care is one of the factors that most influences the high
mortality rate in Latin American countries. In the first place, there is
an inadequate distribution of patients across the various hospitals
due to the lack of regionalization. In addition, the poor organization
of emergency transport leads to a considerable delay in arriving
at the hospital. Moreover, unlike high-income countries, where air
transport is generally available for rapid transportation in the most
severe cases, in Latin American countries, transport is by land, which
may take several hours, especially when coming from rural areas.
In addition, on many occasions, due to this lack of organization,
patients must be relocated to other centers when it is discovered
that there is no availability of beds in the intensive care unit (ICU),
further decreasing the chance of survival. Secondly, hospitals often
do not have sufficient resources.
This is often seen in the lack of adequate personnel as well as a
scarcity of diagnostic or intervention tools or technology, such as
basic neuromonitoring systems, necessary to provide quality care. In
fact, in many of these countries there are not enough neurosurgeons
to meet the demands of the population, and the few that are
available are usually located in major cities, leaving suburban and
rural areas without adequate coverage.
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Finally, the lack of qualified specialists tends to result in the absence
of long-term follow-up, or follow-up carried out by another nonspecialized professional, increasing the risk of severe disability with
higher costs for the healthcare system, the family, and society 12.
In most Latin-American countries there is no universal public
healthcare. In some countries, the percentage of people without
healthcare coverage is high. For example, in Bolivia, 39% to 44% of
the population is without healthcare coverage. Panama happens
to have one of the highest levels of coverage in the public system
(85%). The lowest percentages of the populations with healthcare
coverage within the public system correspond to Bolivia (35%),
Paraguay (46%), Argentina (48%), and Uruguay (53%). In all countries
the coverage of the private system is much lower than that of the
public system, especially in El Salvador, Honduras, Guatemala and
Peru. Therefore, considering the low income of individuals within
these populations, the percentage of patients who are able to
receive the benefits of rehabilitation is very low 13.
For those with TBI in most Latin American countries who present
to the emergency room, the primary focus of care is to ensure their
survival. In the event that the patient is admitted to an inpatient
rehabilitation facility after leaving intensive care, they are evaluated
by the rehabilitation specialist and the entire interdisciplinary team,
setting goals according to the patient's presentation to maximize
functional independence and prevent secondary complications.
Only in recent years, in some hospitals, in a few countries, has the
rehabilitation physician (physiatrist) been incorporated into the ICU.
For this reason, the early intervention of a rehabilitation team is
scarce; most being limited to having a physiotherapist in the ICU. The
lack of early intervention by rehabilitation providers, places patients
at greater risk for complications in the subacute and chronic stage,
such as pressure injuries, contractures, joint deformities, pain, etc.
In addition, a high percentage of patients who survive a TBI are left
with physical, cognitive, emotional, and behavioral sequelae that
lead to varying degrees of disability, limiting or preventing return
to employment and reintegration into other aspects of society 14–16.
As expected, the rehabilitation services offered to these patients
once they are discharged are quite scarce and depend mainly on the
family's financial resources since public support is limited or nonexistent.

Because there is a general scarcity of local inpatient rehabilitation
hospitals for the subacute stage of recovery after brain injury, most
patients will return home to be cared for by family members. In the
culture of Latin American countries the family unit has an essential
value, so at the moment when an individual survives an injury that
results in a disability, it is their family members who take complete
responsibility for all aspects of the person’s care. The lack of
resources and supports, can result in a significant amount of burden
on family caregivers 17.
Regarding this issue of caregiver burden, several studies have been
carried out in Latin American countries with the aim of determining
the impact that TBI has on caregivers. For example, Arango-Lasprilla
et al. (2010) analyzed the most important needs in a group of family
caregivers in Colombia, who reported access to health information
and community and professional support networks as primary
needs for the care of their relative 18. Similarly, Leibach et al. (2014)
studied the relationship between family needs and mental health of
a group of Mexican caregivers and found that family health needs
were associated with all mental health indices of the caregiver 19.
Household needs were associated with the caregiver's depression,
burden and anxiety. In addition, social support needs were related
to satisfaction with the caregiver's life, information needs were
associated with burden, and financial needs with self-esteem. On
the other hand, Stevens et al. (2013) concluded in their study with
the Mexican population that family dynamics have a strong influence
on the mental health of the patient with even greater influence on
the caregiver 20. Caregivers with high family satisfaction and family
cohesion tend to have a low burden and high satisfaction with life
that in turn is related to lower levels of depression 21.

In summary, while there is a need for further study on the
epidemiology of TBI in Latin America, existing studies have shown
the incidence of TBI to be high with contributing factors associated
with the socioeconomic situation of these countries. On the one
hand, a high percentage of citizens live in conditions of poverty and
conflict zones, which give rise to greater risk for injury. On the other
hand, there is a scarcity of prevention policies or health systems
that provide a solution to this problem. People who sustain a TBI,
therefore, tend to suffer a series of sequelae that, in most cases, are
not treated in rehabilitation centers, given the lack of public support,
availability of care, and the economic limitations of family members.
For these reasons, the economic, social, and emotional burden falls
on family caregivers, affecting their mental health and quality of life
with poorer long-term outcomes for TBI survivors.
In order to improve TBI prevention and care in Latin America, we
offer some recommendations for all Latin American countries, based
on Corley and colleagues (2019) and our experience in the field 22.
To prevent TBI and assist rapid assistance and intervention:
•
•
•
•
•

Legislate safety in the work place and mechanisms for
compliance,
Legislate public health measures such as the mandatory use of
helmets and seatbelts,
Finance and prioritize well-designed and properly maintained
road infrastructure,
Include pre-hospital, such as paramedic and/or ambulance
services, as part of national healthcare plans,
Strengthen pre-existing trauma infrastructure and personnel
for neurotrauma (e.g., CT scanner, critical care unit, 1
neurosurgeon per 200,000 people).
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To improve in-hospital and follow-up TBI care:
•
•
•

•
•

embed neurotrauma within a universal health coverage
package,
develop more specialized in-patient rehabilitation services and
outpatient rehabilitation centers,
increase the number of rehabilitation professionals in
the health system, including, physiatrists, psychologists,
occupational therapists, speech and language pathologists, and
physical therapists,
form partnerships to work together with family and community
services
create national trauma registries with systematic data collection
about TBI outcomes

To build capacity of neurotrauma and neurorehabilitation health
care professionals:
•
•
•

engage in cross-country partnerships to share best practices,
offer quality training, possibly with international experts as
possible,
develop specialized post-graduate programs and continuing
education programs,

To advance knowledge in the field:
•
•

develop and validate culturally appropriate assessment and
diagnosis tools,
develop and conduct effectiveness research on rehabilitation
programs tailored to the cultural and socioeconomic
characteristics of Latin America (e.g., to return to work or
integrate into the community and/or family life).

All of this together will help to advance the development of more
optimal trauma prevention and care systems in Latin America. This
will not only improve survival rates, but also the quality of life of
these patients and their families.
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Acquired
Brain Injury in Spain
Laiene Olabarrieta Landa, PhD

The term acquired brain injury (ABI) is used here to refer to any
disorder (e.g. traumatic brain injury, stroke, brain tumor) caused
by an injury to the brain after birth that is not degenerative. Even
though there is a scarcity of national epidemiological studies, the
Spaniard Federation of Brain Injury (FEDACE)1 has recently collected
data coming from their own study from a national population
of people with disabilities, and a prior survey about “disability,
personal autonomy and dependency situations” 2. As the last survey
was conducted in 2008, here we present the most recent data from
the FEDACE´s study and national database of people with disability.
During 2010-2012, stroke was the leading cause of ABI in Spain,
followed by traumatic brain injury (TBI) and anoxia1. In this period,
457,578 hospital discharges were due to stroke, and its annual
incidence increase was 3.8%1. In fact, stroke is the leading cause
of ABI and it was the third cause of death in 2020 after COVID-19
and cardiovascular diseases3. Mean age was 73.5 and mean
hospital length 11.75 days. Sex disparity was evident, with males
representing 60% of the discharges within those between the ages
of 35-74, while females make up the majority of cases in people
older than 74, probably due to females’ higher life expectancy. TBI
accounted for 81,716 hospital discharges. As global epidemiology
studies report, males were at higher risk of TBI (67% of hospital
discharges) across all ages, except for those older than aged 84.
Mean age was 56 and mean hospital length 15 days. Finally, 1,442
people were discharged after an anoxic injury, of whom 63% were
males. Mean age was 64, with an increased incidence starting from
45 years old, and a mean hospital length of stay of 17 days1.
As mortality has been reduced due to medical advances and
collaborative improvements among health professionals, healthcare
units (inside and outside of hospital settings), and social services
(e.g. stroke code implementation), nowadays more people survive
an ABI, which leads to short- and long-term disabilities. Disability
arising from ABI is an increasing problem in Spain. Since the
year 2012, 113,132 people with ABI were assessed for disability
recognition. The majority were people with stroke and TBI, and 65%
obtained a degree of disability certification of greater than or equal
to 65% 1.
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According to Gustavsson et al. (2011), the total cost of brain
disorders in Europe was estimated at €798 billion in 2010, which
60% constituted direct costs (healthcare and non-medical costs) and
40% was related to patients’ production loss (indirect costs)4.
The total cost of brain disorders, in million euros, in Spain was
64,542; and ABI disorders were as follows: brain tumor 6,219;
stroke 4,666; and TBI 2,655. Cost per person was 20,538 euros (€)
for brain tumor, 7,246€ for stroke, and 7,921€ for TBI. However,
within Spaniard autonomous communities the cost of ABI may vary.
For example, while in the Valencian autonomous community the
total cost was estimated in 22,988,496€ per year 5, in the Basque
Country and the Community of Navarre was of 61,900,000€ 6. In any
case, it is known that family members assume informal costs, which
represents almost half of the ABI total cost.
The Spanish national health-system offers services and resources
through the phases of brain injury recovery that vary across
autonomous communities. A theoretical model of ABI health care
does exist, proposed by Ignacio Quemada et al. (2007), technical
Director of the Menni Network for Brain Injury Services 7; but in
practice, lack of coordination, regulation, and integrative public
policies are evident, from the acute to the chronic phase post-injury
8
. The Valencian community is the only region with an integrative
care strategy for ABI that started in 2017. Medical care during the
acute phase of ABI is very well structured in most regions, especially
regarding stroke. Most autonomous communities have inpatient
stroke units, stroke teams, and “tele-stroke” services, but services
for other etiologies are not so well organized. For example, trauma
specific codes are scarce (e.g. Andalusia, Balearic Islands and
Canarias, Catalonia, and Navarre), as well as specialized TBI care
units (e.g. Andalusia). Primary prevention strategies, however, have
been implemented such as campaigns to reduce cerebrovascular
risk factors, road traffic safety programs, or prevention strategies to
minimize accidents in workplace 8.
Health services beyond the acute phase are characterized by lack of
regulations that connect medical care and social services, and lack
of specialized resources for people with ABI.

According to Verdugo et al. (2021), of the 3000 places for patients
with ABI in the subacute phase, only 19% are public: 26 hospital
rehabilitation units (10 public), 19 day-care hospital rehabilitation
units (4 public), and 24 ambulatory neurorehabilitation units (2
public) 8. Compared to the acute phase, services offered during the
subacute phase vary even more across regions. Before hospital
discharge, the main service is physiotherapy and in some hospitals,
speech and occupational therapy. Neuropsychology services are
scarce (e.g. Asturias, Cantabria, Madrid, Navarre) and not present in
all hospitals of the same region.
For example, in Castilla-La Mancha and Murcia neuropsychological
services are only present in one hospital. Cantabria has
neuropsychology services that are private but some amount of cost
is covered by the public system. This hybrid between public and
private services is called “concertado” in Spain. After discharge,
the duration of rehabilitation services ranges from three (e.g.
Andalusia) to 18 months (Extremadura), although in some cases
it is maintained until rehabilitation aims are met (e.g. Aragón.
Canarias, La Rioja). In the subacute phase, multidisciplinary
teams are involved in the treatment, mostly speech therapists,
occupational therapists, and physiotherapists. Neuropsychologists
are increasingly involved in these teams (e.g. Islas Baleares, CastillaLa Mancha, Galicia). Family-oriented services are very scarce and
mostly focused on psychoeducation and, in some cases, include
a social worker intervention (e.g. Andalusia, Galicia, Ceuta and
Melilla). Specialized family interventions are provided in Asturias8.
Once sequelae are stable, patients may continue to need more
social services and additional rehabilitation during the chronic
phase to maintain their achievements, improve independence and
participate actively in their community.

Rehabilitation day-centers and ABI associations such as Asociación
de daño cerebral sobrevenido de Madrid (APANEFA), Asociación de
Traumatismo Cráneo-encefalico y daño cerebral adquirido (ATECE),
or Federación Andaluza de Daño Cerebral (FANDACE), cover this
objective. In Spain there are 28 ABI-specialized day centers, 17
of them managed by ABI associations, and only 3 are public; and
6 residential units and 2 protected flats, also managed by ABI
associations8. ABI associations are core for these patients, as they
have assumed patients' care and tried to fill the rehabilitation
needs not covered by the health system, such as neuropsychology
services, occupational therapy, family intervention, a host of
additional services, at the subacute, phase and especially at chronic
phase.
Most of the time, rehabilitation services are covered by social
security. For example, during 2010-2021, 96,18%, 71,28% and
90,36% of stroke, TBI and anoxia hospital discharges, respectively,
were covered by social security (Quezada et al., 2019). Sometimes,
patients may be referred to external private ABI-specialized
rehabilitation units (e.g. Aita Menni hospitals, Guttmann Institute,
Uner Clinic), that may be covered by social security, or through
private health insurance.
Several institutions, such as ABI associations, FEDACE, the
commissioner of the state, and the Institute for the Elderly and
Social Services (IMSERSO) have described some of the most
important challenges that Spain is currently facing regarding
ABI. One important problem is the lack of rigorous national
epidemiological studies. In 2019, the commissioner of the state
pointed out the need for establishing an ABI common identification
and registration code, and urged The Ministry of Health, Consumer
Affairs and Social Welfare to conduct an ABI epidemiological study
in Spain 9.
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Knowing the national incidence/prevalence of ABI is an important
step toward understanding the true impact on patients, families,
and the health system, and can improve the implementation of
preventive strategies, healthcare interventions, and social services.
As pointed out above, in general, there is no integrative public
policies for ABI, and there is lack of public and private specialized
ABI health and social resources and strategies, especially in subacute
and chronic phases 1,8, and inequality in the access to care within
and across communities1.
Moreover, there is little coordination and information between
health and social services through all phases of recovery, but
especially in long-term care services. Therefore, it is common for
patients and their families to get lost in the healthcare system. In
addition, although stroke services may be well established, other
etiologies are not so well covered (e.g. anoxia, infectious brain
diseases). For this reason, the commissioner of the state also urged
to the Ministry of Health to take action within the national healthsystem to set up an integrative public services for people with ABI,
as well as to the Ministry of Labor and Social Affairs to improve the
coordination between health and social administrations9.
Rehabilitation services at the subacute phase are mostly limited to
the physical dimension, with fewer services oriented to cognitive,
emotional, behavioural or social sequelae. More multidisciplinary
teams are needed before and after discharge to offer a more holistic
and intensive intervention. Moreover, a lack of neuropsychologists
is evident in the national public health-system despite the
essential nature of their role for patients with ABI 10. Therefore,
the commissioner of the state (2019) emphasized a) the need to
promote the training and recruitment of neuropsychologists and
their incorporation into these multidisciplinary teams, b) not to limit
rehabilitation to physical sequelae, but include cognitive, emotional,
and behavioural impairments; c) the promotion of a multidisciplinary
team in the national health-system at all levels 9. Finally, services
and specialists for the treatment of the pediatric ABI population are
even more scarce or non-existent9 although this pattern is gradually
changing.
In conclusion, in Spain, stroke is the main cause of ABI. The national
public health system is well organized for treatment at the acute
phase, but services at the subacute and chronic phases are not well
established due to the lack of public and private specialized ABI
health and social resources, rules, and strategies.
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The total cost of ABI is an important issue for the Spaniard social
security, even though family members assume almost half of the
ABI total cost. ABI associations have assumed the role of health and
social providers when the health-system cannot, and they become
an important resource for patients and families because they
provide educational information, and specialized healthcare and
social support especially after discharge. There is an increased effort
to fill the gaps in the healthcare and social system thanks to ABI
public and private associations and the national institutes’ initiatives
that are moving toward making integrative ABI strategies a common
part of care as did the Valencian community in 2017-2020.
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Considerations in the
Neuropsychological
Assessment of
Spanish-speaking
Adults
Giselle Leal, PsyD

The United States’ population is diversifying faster than predicted
with a notable increase in ethnic minority groups. As of 2019, 60.6
million Hispanics are the largest ethnic minority group of the United
States, comprising 18.5 percent of the nation’s total population
1
. In 2019, 12 states (i.e., Arizona, California, Colorado, Florida,
Georgia, Illinois, New Jersey, New Mexico, New York, North Carolina,
Pennsylvania and Texas) had a population of one million or more
Hispanic inhabitants. Different Hispanic groups have varying degrees
of language fluency, with 71.1 percent of Hispanics reporting that
they speak a language other than English at home and a total of 28.4
percent of Hispanics residing in the United States reporting that they
are not fluent in English 1. Factors such as lack of health insurance,
limited access to preventive care, and language and cultural barriers
influence health outcomes for the Hispanic population. As such,
Hispanics are particularly vulnerable to certain medical conditions,
including traumatic brain injuries 2.

For instance, the word straw is referred to as popotes in Mexico,
pitillo in Colombia, and sorbetes in Argentina.

In individuals with brain injury, a neuropsychological evaluation
is a valuable tool in the process of determining patient-specific
cognitive, psychological, and adaptive functioning, as well as when
predicting level of independence in day-to-day functioning, disability
benefits, return to work, need for treatment, and academic potential
3
. Understanding brain functioning in the context of culture will
increase the validity and utility of an evaluation and contribute to
better health outcomes for the examinee.

Selecting cognitive tests and normative data when evaluating
Spanish-speaking clients is not a straightforward or simple process.
Using a test that was developed and standardized within Western
culture may not apply or be valid when used with a different group
10
. Similarly, using norms that were created for English speakers with
Spanish-speaking individuals may result in inaccurate diagnostic
impressions 11. There is evidence to suggest that the clinical utility
of symptom validity tests with Hispanics that have sustained a TBI is
influenced by level of education and may warrant adjustment of cutoff scores, when compared to those utilized with English-speaking
individuals, in order to avoid misclassification of malingering or poor
effort 12,13. Reasonable efforts should be made to carefully select
tests and norms that are appropriate and valid. When there are no
country-specific tests or normative samples, the neuropsychologist
should attempt to find a measure that is a close representation of
the client’s cultural background.

Neuropsychological assessment of Spanish-speaking individuals
does not come without a myriad of challenges, most of which
are associated to the limited number of culturally sensitive
neuropsychological instruments and appropriate normative
samples. Moreover, an ethical evaluation of this population includes
the consideration of socio-cultural variables including language,
education, attitudes towards testing, and level of acculturation,
among others.
Spanish-speaking populations share various attributes; however,
viewing Hispanics/Latinos as a homogeneous ethnic minority group
does not facilitate or encourage the appreciation of the differences
in sociocultural characteristics across groups 4,5. There are regional
variations among Spanish speakers, particularly in vocabulary and
pronunciation. Certain foods and everyday objects may be referred
to in different ways depending on the country or even depending on
the region within the country.
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Another aspect that contributes to the complexity of
neuropsychological assessment of Spanish-speaking adults is the
concept of acculturation. According to Berry (2016), acculturation
refers to the cultural and psychological change that occurs when two
or more cultural groups and their members have first-hand contact
with each other 6. Various studies have suggested that acculturation
plays a role in test performance, as healthy individuals with low
acculturation may underperform on cognitive tests when compared
to White Americans, primarily due to cultural reasons as opposed to
neurological impairment 7. As such, this variable should be taken into
consideration when interpreting test results. Several questionnaires
have been developed to assess level of acculturation, which include
questions about language, media use and social relations 8,9.

Cultural considerations and limitations of using selected measures
with a specific individual should be identified and noted during
the process of interpretation and documentation (American
Psychological Association, 2017). For instance, a measure of
intelligence normed in Spain is likely to yield a low score on a subtest
that assesses general fund of knowledge if administered to an
individual from a different country. The item responses should be
examined qualitatively to determine the effects of culture on the low
score, and the limitations should be included in the written report.

When evaluating individuals who are bilingual, language dominance
has to be established before cognitive tests are selected 15. When
possible, the neuropsychologist should assess the individual directly
in the language of the evaluation instead of using interpreter and
translators (Ethical Standards 2.01b & 9.02c; American Psychological
Association, 2017). It is not as simple as merely translating a test
from English to Spanish, because linguistic translation does not
necessarily imply a cultural adaptation. A test translated into
Spanish may not be evaluating the same cognitive construct that it
was originally developed to assess, as cognition takes place in the
context of culture 16. Moreover, a translation may not necessarily
consider the influence that linguistic and cultural factors have on
a test’s psychometric properties 17,18. Assuming that a test has the
same meaning across different language groups can be problematic,
as it increases the chance of over diagnosing cognitive dysfunction
in Spanish-speaking individuals 19. For instance, in the case of Digit
Span when digits are selected they must take into consideration
the number of syllables on each word. The number four in English
has one syllable, while cuatro in Spanish has two syllables, and
thus numbers with more than one syllable may suggest a heavier
cognitive load 20.
The fact that a test was not developed to assess verbal abilities does
not imply that it is free of the influence of culture 10,21. For instance,
performance on non-verbal timed tests (e.g., Trail Making Test A)
may yield longer time for completion among Spanish-speakers based
on variations in cultural attitudes or the mere perception of time 22
when compared to English-speaking individuals.

For Hispanics, completing tasks in a careful and accurate manner
is seen as more crucial than completing tasks in a speedy manner.
Therefore, when asked to complete a task “as quickly as possible
without making mistakes” the instruction of prioritizing both speed
and quality may seem contradictory for a Spanish-speaking adult 4.
Based on the aforementioned, clinical neuropsychologists working
with Spanish-speaking adults with brain injury are tasked with
assessing a largely heterogeneous group with varying degrees of
acculturation, language fluency, regionalisms, and educational
attainment. Engaging in cross-cultural neuropsychological work
implies understanding and making sense of how the differences
across Hispanic/Latino groups manifests during a neuropsychological
evaluation. It is the clinician’s ethical obligation to take the necessary
steps to ensure that the Spanish-speaking client is evaluated in a
competent manner, taking into consideration the linguistic, cultural,
and clinical aspects 23. After identifying the client’s needs, the
professional should recognize the extent of their competency and
expertise as it relates to working with Spanish-speaking individuals
and decide whether a referral is warranted. When referring is not an
option, a neuropsychologist should obtain training or consultation
that is relevant to the client’s cultural background (American
Psychological Association, 2017). Because most neuropsychological
tests have been developed to be used with individuals from Western
culture, there is a need for research in the development of measures
in Spanish within an appropriate cultural context along with the
collection of relevant normative data stratified by age and education,
as appropriate.
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Considerations in the
Evaluation of Spanish-speaking
Children After Brain Injury
Paula Karina Pérez, PsyD, LMHC

Brain injury remains a growing leading cause of death and disability
in children1 which can result in altered cognitive, language and
socio-emotional development. Recent research has shown that
Hispanics are at increased risk for brain injury.23 Particularly, Hispanic
children have been found to display higher rates of brain injuryrelated hospitalizations and deaths compared to other racial/ethnic
groups.3,4 Moreover, when compared to their non-Hispanic White
counterparts, children of Hispanic origin are more prone to have
more severe injuries and to exhibit significant long-term post-injury
inequalities, evidenced by lower quality of life, level of participation
in social activities, communication, and self-care abilities.5

These inequalities are exemplified in the scarcity of research
regarding cognitive, behavioral and psychosocial assessment tools
for bilingual children with neurological conditions that persists in the
U.S. In the context of cognitive assessment of Hispanic individuals, it
is worth noting that most neuropsychological measures developed
in the U.S. are deemed to lack satisfactory diagnostic accuracy when
used among culturally diverse individuals.7,8 Thus, neuropsychologists
are left with the ethical duty of providing the best possible care by
selecting measures from an extremely limited pool of normative
data available for this population, which has often resulted in the
use of foreign norms.

With over 60 million Hispanics, including over 20 million children,
living in the U.S.6 and the high rates of brain-related injuries
among this minority group, neuropsychologists and rehabilitation
professionals will likely continue to see an increasing number of
Spanish-speaking children referred for neuropsychological evaluation
and treatment after brain injury. For this reason, professionals
in this field should be prepared to provide culturally appropriate
neuropsychological services to this population.

While some cognitive measures have been successfully normed for
use with South and Central American children,9 these normative
studies were conducted with children of very distinctive sociodemographic characteristics (e.g., variable socio-economic status,
generally monolingual, non-injured). Consequently, to ensure valid
results and accurate interpretation, neuropsychologists are strongly
advised to refrain from using foreign norms when evaluating
bilingual children in the U.S., all the more so after brain injury.

Although there have been commendable efforts to improve the
standard level of neuropsychological care for Hispanics in the U.S.
in recent years (e.g., development of bilingual measures, promoting
cultural diversity among faculty and trainees, cultural competence
education and training), health disparities among Hispanics remain
a salient obstacle that underlies neuropsychological assessment and
treatment of brain injury outcomes in this population.

This unofficial but widely accepted standard practice of care is
consistent with the American Psychological Association (APA)’s Ethics
Code on the Use of Assessments10 and has been implemented by a
large number of Hispanic and non-Hispanic neuropsychologists in
clinical practice across the U.S. Such consensus also acknowledges
the marked heterogeneity among the Hispanic culture inside
and outside the U.S., including significant differences in language
development and use, quality of education, level of acculturation
and assimilation and socioeconomic status.
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Still, one question remains to be answered: How to best assess and
serve bilingual Hispanic children in the U.S., particularly following
potentially life-changing events such as a brain injury? The answer is
not always straight-forward and encompasses a myriad of theorical
and practical considerations.
When evaluating Spanish-speaking children with brain injury,
assessment is largely dictated by a multitude of equally important
factors beyond the measures used for testing including the
child’s age, age at injury, injury severity, course of development,
comorbidities, socio-economic status, family organization, and
psychosocial factors. Depending on the age, there are also
important differences in the role of language when evaluating a
child’s communication ability after brain injury, some of which are
discussed below.

Universal Considerations
Hispanics face considerable barriers including underinsurance,
low socioeconomic status, and limited parental education11 which
could result in substandard outcomes and delayed participation
in treatment.12 One notable barrier for these families, particularly
recent immigrants, is limited English proficiency. Given that a major
component of the evaluation of Spanish-speaking children with any
cognitive difficulty involves gathering detailed information about
their premorbid functioning during the initial interview with parents
or caregivers, monolingual Spanish-speaking families may find it
challenging to recognize the significance, benefits, and implications
of neuropsychological testing of children after brain injury. Thus,
these families will benefit from interactions with professionals who
are fluent in Spanish and are cognizant of the vast number of ways in
which Hispanic-origin groups differ.
Whenever possible, professionals are advised to refer to bilingual
practitioners who have received ample training in the examination
of culturally and linguistically diverse patients, as interpreter use
can influence scores for some common neuropsychological tests,
with greater impact on verbally-mediated tasks.13 When bilingual
professionals are not available to communicate with the families
and conduct evaluations in Spanish, the use of interpreters for
neuropsychological test administration is widely accepted as an
alternate way to ensure access to neuropsychological services.
However, clinicians are encouraged to become familiar with bestpractice approaches in the use of interpreters.
Although some considerations are universal and certainly pertinent
for all Spanish-speaking children irrespective of age, some
considerations may be more relevant to a particularly age-range and
are further divided into two main age ranges: infant/toddlers/young
children and older children/adolescents.

Infants, toddlers and young children
Different levels of acculturation characterize the Hispanic culture
in the U.S. resulting in a wide-ranging degree of Spanish language
use among children and families. When carrying out brain injury
evaluations, one of the very first steps is to identify the child’s
primary language. This becomes particularly important during the
early years given that speech is the primary mode for a child to
express meaning and demonstrate level of cognitive functioning
once verbal skills emerge.14

In light of this, here are some important questions to consider:
• What is the primary caregiver’s primary language?
• What language was the child first exposed to?
• Is more than one language spoken at home?
• Do the parents speak the same language at home?
• Is there consistency in the language used by each parent?
• Is the child exposed to other caregivers who may speak a
different language?
In the case of bilingual children, in addition to establishing the
child’s primary language, examiners ought to consider the different
types of bilingual language development. According to Mushi15,
bilingual language acquisition can be circumstantial (e.g., for fun
or temporary relocation), simultaneous acquisition (e.g., Spanish/
English exposure since birth) and sequential/successive (e.g., one
language learned first, followed by learning a second and/or third
language later). This category would include very young children
whose primary language at home is Spanish, or those who may have
only been exposed to Spanish at home since birth, and who might
be receiving pre-academic instruction in an English setting.
Cognitive ability in infants and toddlers (0-3) after brain injury is
commonly assessed through clinical measures designed for early
detection of developmental problems (e.g., BSID-4)16 ideally as
part of a comprehensive evaluation by a multidisciplinary team
comprised of neurologists, developmental pediatricians, speech and
language pathologists, occupational and physical therapists. Since
spoken language demands are still small during these first years of
life, special attention is placed on performance in cognitive, motorbased and non-verbal communication tasks.
Given what we know about the neurotraumatic pathological
differences of brain injury of this age group, which can evidence
distinctive posttraumatic responses to external damaging factors17, it
is important to use assessment tools with high reliability and validity
in identifying impairment after brain injury in this population,
particularly measures that take into account linguistic differences.
Although recent versions of various assessment measures have
aimed to align their normative sample with the latest U.S. census
data to include children from culturally and linguistically diverse
backgrounds, caution is urged when interpreting English-normed
tests with this population, particularly of measures or tasks with
substantial verbal load, as children in this age range whose primary
language at home is Spanish have demonstrated significantly
lower language scores when compared to children whose primary
language is English, even after adjusting for medical and socioeconomic variables.18
Instead, when assessing communication skills in Hispanic children in
this age range after brain injury, it is recommended to place equal
emphasis on the child’s basic language skills (e.g., babbling, cooing,
etc.) as well as non-verbal skills including their ability to attend to
speech, react and respond to name and other auditory stimuli from
the environment and social relatedness.
Often, some sequential/successive bilingual young children might
demonstrate increased language comprehension in Spanish as their
verbal skills begin to emerge. As language further develops and
English exposure increases through pre-academic placement and
increased opportunity for social interaction, their vocabulary and
overall expressive language skills in English are expected to take off.
Thus, differences in receptive and expressive language functioning
post injury at this age should be carefully assessed and interpreted.
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In light of this, some questions to consider when evaluating children
in this age range include:
• Does the child have language dominance?
• Has there been regression/loss of language skills?
• Given the lower verbal demand at this age, children can often
demonstrate changes in cognitive functioning through greater
motor difficulties or delay. Have these skills remained intact?
• Have there been changes in other developmental domains?
(e.g., social, emotional, behavioral)
• Could any of the observed changes or deficits be explained by
another medical or developmental comorbidity?

•

•

Older children and adolescents
Language is a fundamental aspect of the neuropsychological
evaluation. Once the child begins to use spoken language
consistently as the primary method of communication, using
culturally appropriate measures that adequately assess the child’s
verbal functioning becomes paramount in identifying the overall
impact of brain injury.
Linguistic differences at this age raise important questions
about how neuropsychologists test bilingual children in the
U.S. As previously mentioned, it has become common for
neuropsychologists to use translated and adapted tests when
assessing Spanish speakers in the absence of sound pediatric
bilingual norms. Using translated tests originally normed for
monolingual English speakers is problematic for many reasons, some
of which have been already described in an earlier article in this
issue. It also does not account for grammatical differences across
both languages that have no equivalency, such as letters that only
exists in the Spanish alphabet (i.e., “ñ”, “ll”)19, or similar English
translation for different Spanish verbs (e.g., “querer” vs “amar”)
which changes the entire meaning of a phrase.
These linguistic differences can often lead to misdiagnosis. For
instance, Salinas et al.20 suggests that bilingual children are at risk
for being mis-labeled when: 1) they are over-identified and placed
in special education due to weak English proficiency impacting
academic progress or 2) they are under-identified for special
education as language disorder symptoms get masked for challenges
with bilingualism. Similarly, Cardenas et al21 reported on the case
of an 11-year-old native Spanish speaker boy who was incorrectly
labeled as intellectually disabled following administration of an
intellectual measure normed for English speakers as part of an
inpatient evaluation.
Considering these very distinctive linguistic and cultural differences,
the following considerations when evaluating older Spanish-speaking
children and adolescents are discussed.
• When possible, examiners should establish language
dominance and assess language proficiency beyond
conversation through dual (Spanish-English) administration of
objective measures (e.g., WJ-IV Test of Oral Language)22
• Given that cognitive academic language proficiency generally
takes longer to develop compared with conversational
proficiency21, children with limited English proficiency (LEP)
may be at a disadvantage when tested in English. For this
reason, the evaluation of bilingual children in the U.S. should
be conducted in both languages, when possible. Moreover,
children who are Spanish native speakers and who received
some schooling in Spanish should be assessed in their firstacquired language.23
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•

•

When English and Spanish are equally dominant, establishing
language proficiency prior to testing becomes paramount
and the examination should be completed in the child’s most
proficient language.
Bilingual children may often code-switch during conversation,
resorting to the language that best fits the situation and in
which they feel more comfortable. Some bilingual children
and teens may use Spanish with family members or in social
situations, while English remains the primary language used in
academic or work-related activities. Ideally, these children and
adolescents should be tested in both languages, particularly
to clarify and differentiate children struggling with acquisition
of a second language from those who may meet criteria for a
language disorder.20
Certain expressions or words may be only be appropriate
or have meaningful use in one setting, possibly resulting in
reduced/increased vocabulary or language use in one language
versus the other. In fact, early bilingual speakers are frequently
found to develop less vocabulary knowledge compared to
monolingual speakers, even in their dominant language 24,25,26
This finding has been further highlighted by Rivera-Mindt et al27
who has expanded on the connection between frequency of
language use and lexical accessibility, referring to the premise
that bilinguals are exposed less frequently to each language
when compared to monolinguals by virtue of speaking each
language less.
When the focus of the evaluation is not related to language
functioning or establishing language proficiency, Spanishspeaking children should be given credit for their answers in
both languages. In these situations, professionals might find it
helpful to keep separate scores for answers in both languages
in order to compare performance across tasks of high language
demand.

Healthcare disparities among Hispanics: Am I
competent to provide these services?
The growth rate of Hispanics over the last decades has undoubtedly
contributed to inequities in the access of culturally appropriate
neuropsychological care. However, these inequities are also
the product of limited education and training opportunities for
culturally-diverse professionals in the field. As healthcare disparities
among Hispanics continue to color how neuropsychological
services for Hispanics are rendered, professionals are encouraged
to explore their own development as culturally competent
healthcare providers. That is, the same heterogeneity of cultural
and linguistic differences found in the Hispanic patient population
is also found in the small percentage of neuropsychologists of
Hispanic background in the U.S. These cultural differences among
Hispanics are also reflected in the variable frequency of language
use, level of proficiency, cultural self-identification, level of
acculturation and other important cultural characteristics of Hispanic
neuropsychologists in the U.S.
It is clear that a “one size fits all” approach when assessing Hispanic
individuals, particularly children, does not always guarantee
culturally appropriate care.
Consequently, professionals are invited to increase awareness of
possible linguistic limitations in the Spanish language and recognize
any limitations when providing services to this population.
Some relevant questions for professionals before examining Spanishspeaking or bilingual children include:
• Awareness of one’s linguistic limitations in the Spanish
Language

•

• Do I understand Spanish more than I can speak it?
• Can I read and write it proficiently?
• Have I received formal education in Spanish?
• Will I be able to distinguish between Spanish dialects?
Training barriers
• Have I received prior training in neuropsychological testing
in Spanish?
• Have I received adequate supervision on these cases?
• Has my training curriculum encouraged cultural
competence?

It is important to highlight that culturally sensitive supervision is
not only about having a bilingual supervisor. Rather, it involves
supervision that acknowledges the cultural differences across
groups and takes those differences into account when formulating
impressions.
Ideally, cultural competency should encompass the professional’s
level of Spanish proficiency as well as their familiarity with
other important aspects of the child’s environment including
characteristics of their development in the context of their cultural
background.
Some questions for professionals to explore include:
• Cultural background
• Am I familiar with the child’s specific cultural background?
• Am I aware of the barriers to healthcare access of this
particular group?
• Level of exposure to services for Hispanics with brain injury
• How do individuals from this group perceive injury?
• What is the group’s level of trust in clinical and medical
personnel?
• Do I understand the brain injury-related needs of this
population in the context of their cultural background?
• Familiarity with Hispanic children’s development
• Am I familiar with bilingual language development?
• Do I feel comfortable administering tests in Spanish?
• Are there early development normative differences that
should be considered when interpreting results for this
population?
In the words of Manly28, neuropsychologists have been “playing
a game of catch-up” in providing adequate care to culturallydiverse individuals in the U.S. in the last decades. The field of
neuropsychology has certainly made noteworthy advances in the
last decade to increase the availability and improve the quality of
neuropsychological services for Hispanic children. Also, broader
understanding of brain injury at a young age and the intersection of
bilingualism and cognition after brain insult have opened up doors
to expand services to these children. Still, efforts from all spheres
within the field are necessary to continue our path towards closing
the gaps in healthcare disparities and achieving neuropsychological
equity for culturally-diverse individuals with brain injury in the U.S.
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Cognitive Rehabilitation
for Spanish-speakers
with Brain Injury in the
United States
Denise Krch, PhD • Anthony H. Lequerica, PhD

Disparities in Traumatic Brain Injury

Cognitive Rehabilitation for Spanish Speakers

Ethnic disparities have been documented in traumatic brain injury
(TBI). The incidence of TBI among Hispanics is significantly greater
than that within Non-Hispanic Whites (NHW).1 In a recent study
using the Ohio State University Traumatic Brain Injury Identification
Method, 25% of the sample, which comprised over 700 Spanishspeakers from Latin America, Spain, and the U.S., reported a lifetime
history of TBI with loss of consciousness.2 This statistic contrasts
with meta-analyses which place general population prevalence at
around 12.1% within developed countries.3 Access to rehabilitation
for TBI is disproportionate as well. Minorities, including Hispanics,
receive fewer and less intensive rehabilitation services,4,5 and are
more likely to be discharged home versus to inpatient rehabilitation
compared to NHW.6

Given the significant number of Hispanics in the U.S. and
their disproportionately higher prevalence of TBI and poorer
rehabilitation outcomes, there is a compelling need for appropriate
treatments for this population. However, the field of Spanish
cognitive rehabilitation is nascent and studies establishing the
efficacy of interventions are difficult to find in the literature.
For comparison, a meta-analysis of Spanish cognitive rehabilitation
treatments in neurologic disorders published in 201210 evaluated
24 studies, whereas systematic reviews of English cognitive
rehabilitation treatments in TBI and stroke published up until
201111 had evaluated a total of 370 articles (with a more recent
2019 publication having evaluated a cumulative 491 articles12).
Nonetheless, the extant literature on cognitive rehabilitation studies
in Spanish-speakers is promising, and thus, may be used as a guide
for cognitive rehabilitation programs in the U.S. The 2012 metaanalysis indicated that approximately 58.3% of the studies to date
had focused on retraining strategies, 33.3% targeted compensatory
systems, and 8.3% used a combination of both.10 Further, a trend
was noted showing increasing effect sizes for interventions on
quality of life in more recent years, suggesting progress.

According to various mortality studies, outcomes after TBI are
disproportionately worse for Spanish-speaking Hispanics relative to
NHW 1,7. For example, research demonstrated that Hispanic patients
were five times more likely to live with severe disabilities than NHW,
and that Spanish-speaking Hispanics were 15 times more likely to
live with a severe disability six months post-injury relative to NHW
8
. A lack of access to rehabilitation in one’s native language may be
a primary contributing factor to disparities.9 Additionally, culture,
education, and other social determinants may interact with language
in complex ways to influence outcomes.
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Some studies have evaluated strategy-based techniques to improve
recall among Spanish-speaking individuals.

For example, the effect of self-generation on learning and memory
among Spanish speakers with TBI has been shown regardless of the
level of TBI severity or cognitive impairment.13 This suggests that
the incorporation of self-generation into cognitive rehabilitation
programs may prove beneficial. Another strategy-based treatment
that has shown strong efficacy in English-speakers with TBI 14 and
preliminary efficacy in Spanish-speakers with MS, is the modified
Story Memory Technique (mSMT). The mSMT is a 10-session
intervention that teaches imagery and context to facilitate learning.
Pilot research conducted in Mexico showed that Spanish-speakers
with MS and impaired learning who received the mSMT improved
on objective measures of learning and memory and patients and
their families reported increased life satisfaction and everyday
functioning relative to a placebo control group.15 Class I evidence in
TBI in English and preliminary efficacy in Spanish in MS suggests the
mSMT may be a promising treatment option for Spanish-speakers
with TBI, although further research would be needed to confirm this.
Still other studies incorporate strategy-based techniques into their
treatment approaches with good success. In one such study, a mixed
sample of individuals with various neurologic conditions, including
TBI, reported improved quality of life, subjective memory, and
mood after 14 weeks of treatment.16 Although this study was limited
by a lack of control condition and objective outcome measures, it
importantly placed a focus on the patients’ perspective of benefit or
clinical significance, which is often an omission in efficacy research.
Together, the findings from strategy-based cognitive rehabilitation
treatments in Spanish reflect the recommendation for use of these
approaches in treatment of memory deficits after brain injury in
English-speakers.12
The growing body of Spanish cognitive rehabilitation literature has
also begun evaluating language treatments in brain injury. Triviño
and colleagues investigated a treatment specifically targeting
confabulations after acquired and traumatic brain injury.17 They
found a significant decrease in confabulations and significant
improvement on objective cognitive measures in the experimental
group relative to the wait-list control group. Case control and case
studies using varying treatment approaches have additionally
demonstrated improvements in language deficits in individuals after
stroke and TBI.18,19 While positive findings in these smaller studies
are encouraging, more research is needed to confirm efficacy.
In recent years, there has been a growing trend toward development
of computerized cognitive rehabilitation programs. These programs
fall into two categories, namely those that are designed to be
administered to patients under the guidance of a trained clinician,
and those that commercially available to the general public as
brain training. GRADIOR, the Guttman NeuroPersonal Trainer, and
NeuronUP are examples of clinician-guided treatments. GRADIOR
was developed in the late 90s and contains over 12,000 exercises
designed to be used in evaluation and treatment of patients with a
wide array of conditions. It has been used in clinical practice in more
than 500 clinical and social settings in Spain, serving over 11,000
patients. Its usability, feasibility, and preliminary effectiveness have
been reported in mild cognitive impairment and early dementia and
a larger trial is now underway.20 The Guttman NeuroPersonal Trainer
(GNPT) consists of 95 different tasks addressing attention, memory
and executive function domains.21 The GNPT has been integrated
into clinical routine in several rehabilitation centers in Spain serving
a mixed patient population, which includes TBI and stroke. To
date, over 1600 patients have been treated using this protocol,
and usability and cost analysis have been quite favorable. Future
research is still required to establish efficacy. NeuronUP is a more
recently developed program that contains over 10,000 activities and
is designed for a wide range of patient populations.

Although additional
research is needed to test the
generalizability
of the findings to the larger
population of Spanish
speakers across the U.S.,
these studies make important
contributions to the literature
that can provide a foundation
for developing effective
cognitive rehabilitation
interventions and studies that
further our understanding of
the underlying mechanisms
of action.

No studies have been conducted in TBI to date, however, various
studies are underway in various patient populations including
acquired brain injury.
Several brain training programs are available commercially in Spanish
(e.g., BrainHQ, Lumosity, Rehacom), with some tested in acquired
and traumatic brain injury in Spanish and other languages.22,23 Such
tools are particularly attractive as they can be implemented in
rural locations where accessibility or transportation is a barrier to
treatment. However, while brain trainings have shown feasibility
and acceptability; many studies demonstrate a lack of evidence to
support effectiveness on subjective or objective cognition.24 This
underlines guidance from a large-scale systematic review of the
English cognitive rehabilitation literature, citing that computer-based
interventions should be an adjunct to clinician-guided treatment and
sole reliance on computer-based tasks without some involvement
and intervention by a clinician is not recommended.12
There are cognitive rehabilitation treatments that have shown
efficacy in other patient populations with neurologic compromise
that could potentially be adopted for a TBI population. One
of particular interest is the REHACOP, an integrative cognitive
rehabilitation program, comprised of more than 300 paper-andpencil tasks. The REHACOP, developed in Spain, was initially
established as efficacious in the schizophrenia population, but
later research extended efficacy to MS and Parkinson’s disease.
It is administered by a trained rehabilitation professional and can
delivered in individuals or group format. As the protocol broadly
covers the major domains of cognition, it would be applicable to the
impairments common in TBI.25

BRAIN INJURY professional 25

Although additional research is needed to test the generalizability
of the findings to the larger population of Spanish speakers across
the U.S., these studies make important contributions to the
literature that can provide a foundation for developing effective
cognitive rehabilitation interventions and studies that further our
understanding of the underlying mechanisms of action. As more
studies become published, it may be feasible to use combinations of
treatments studied in different populations that have commonalities
across multiple cohorts of Spanish speakers. Establishing this
type of generalizability is an attractive alternative to having
separate treatment protocols based on country of origin or patient
population. In any case, a balance should be sought taking into
account generalizability while being mindful of the individuality of
the patient in the interest of patient-centered care.

Conclusions
In light of the vast number of Hispanics with TBI in the U.S. in need
of cognitive rehabilitation services and limited number of evidencebased options available in Spanish, it is a substantial challenge to
provide appropriate services to this population. Nonetheless, there
is a growing body of literature evidencing promising results. Indeed,
the Spanish neuropsychological landscape today is vastly different
from even a decade ago when virtually no formalized treatment
options existed. Further, although many of the Spanish treatments
that exist have not yet been tested specifically in TBI, their
established efficacy in other populations bodes well for a crosswalk
to TBI, where overlap of cognitive impairments may be shared.
Certainly, the field will call for researchers to continue establishing
an evidence-base in TBI. There is also a dire need of clinicians
in the U.S. who can provide services in Spanish and research to
develop efficacious methods of treatment delivery through an
interpreter where Spanish-speaking clinicians are unavailable. With
the currently available resources, we can begin to form a basic
framework for serving the diverse Hispanic culture in the U.S. and
abroad to improve quality of life after brain injury.
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TBI Awareness and
Health Literacy Gaps
among Hispanics with
TBI in the US
Monique R. Pappadis, MEd, PhD • Angelle M. Sander, PhD

Hispanics are the largest ethnic minority group in the United States1
and are represented in large numbers among people with traumatic
brain injury (TBI).2,3 Unfortunately, Hispanics report worse outcomes
compared to non-Hispanic Whites in the areas of neurobehavioral
functioning,4 functional independence,5,6 and community integration
or participation, including employment.6,7 They are more likely to
be uninsured and have less access to rehabilitation treatments that
could improve outcomes.8-10 These challenges in accessing health
care and achieving maximal outcomes after TBI may be exacerbated
for those whose primary language is Spanish. A 2013 Pew research
poll showed that 35.8 million Hispanics in the United States speak
Spanish at home.11 The number of Hispanics who speak English
proficiently is rising due to the high number born in the U.S., but
only 34% of foreign-born Hispanics speak English proficiently.11
A study investigating outcomes following TBI in Hispanics whose
primary language was Spanish found 63% of participants were
unemployed at one year after injury, and 48% remained unemployed
at 10 years post-injury.12 Similarly, 41.5% required the assistance of
another person for daily activities at 1 year post-injury, and 43.5%
required assistance at 10 years.12 A recent study conducted with
the TBI Model Systems national database showed a small significant
difference in favor of greater outcomes for English-speaking versus
Spanish-speaking Hispanics in overall community participation
scores at one year post-injury, particularly for social relations.13
Lequerica and colleagues showed that the number of foreign
language speakers living in the neighborhood of a person with
TBI can impact outcomes, with better work and school outcomes
when Spanish speakers born outside of the United States lived in
neighborhoods with other foreign language speakers.14
Thus, research suggests that Hispanics whose primary language
is Spanish may face greater challenges following TBI, based
on a combination of insurance access, healthcare access, and
environmental characteristics. In a recent qualitative study by
Pappadis, Sander and colleagues, Spanish-speaking immigrants
with TBI living in the US shared their lived experiences and reported
significant barriers to their quality of life after injury, including
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difficulty accessing needed health services, long-lasting symptoms,
loss of self, decreased ability to engage in meaningful activities,
and significant financial or employment changes.15 Despite these
challenges, they maintained faith, were resilient and hopeful about
their recovery, shared empathy for others, and perceived support
from friends and family. Being undocumented in the U.S. hinders
ability to receive needed rehabilitation services.16 Individuals who
are primarily Spanish speaking may not receive adequate education
on TBI, the consequences of injury, and importance of rehabilitation.
In a study exploring common TBI misconceptions, Spanish-speaking
Hispanics/Latinos reported greater misconceptions than Englishspeaking Hispanics/Latinos or Blacks, even after controlling for
education and religious adherence.17 The majority of Hispanics/
Latinos with TBI lacked knowledge on the goal of rehabilitation,
impact of TBI on self-awareness, and the recovery process. Physical
and emotional changes were well understood; however, greater
misconceptions were associated with cognition and behavioral
changes. Results highlight the importance of providing Spanish
language materials to Spanish-speaking Hispanics/Latinos with TBI.
In addition, educational strategies should consider cultural beliefs,
education, health literacy and facilitating realistic expectations
during the recovery process.
Pappadis, Sander and colleagues developed and evaluated an
educational intervention to reduce TBI-related misconceptions
among Blacks and Latinos with TBI.18 A single session educational
intervention was developed in English and Spanish and provided by
a bilingual, bicultural health educator in the homes of persons with
TBI who were at least six months post-injury. The materials were
assessed for cultural relevancy by accounting for reading level, use of
common language and cultural terms, and consideration of cultural
customs by Blacks and Hispanics/Latinos. Materials were reviewed
by native Spanish speakers from a variety of nationalities (e.g.,
Cuba, Puerto Rico, Mexico and El Salvador), and back-translated by
two bilingual researchers. Baseline misconceptions were greatest
among the Spanish-speaking Hispanics/Latinos compared to Englishspeaking Blacks and Hispanics/Latinos.

However, following receipt of the educational intervention, Spanish
speakers showed the greatest reduction in misconceptions.
Providing a brief educational session showed promise, but more
work is needed on developing culturally relevant interventions that
will allow Spanish-speaking persons with TBI to maintain knowledge
gained. In addition, the role of misconceptions in management of
symptoms and health for Spanish speakers with TBI remains unclear.
Health literacy must be considered when attempting to increase
services and improve outcomes following TBI, and may be
particularly relevant for Spanish-speaking Hispanics who are often
educated outside of the United States, with differing experiences
with Westernized medicine. Health literacy may contribute to the
misconceptions about TBI described in the Pappadis et al. study.17
Health literacy is “the degree to which individuals have the capacity
to obtain, process, and understand basic health information and
services needed to make appropriate health decisions”.19 Low health
literacy is associated with a variety of poor health behaviors in
general medical populations and among the elderly.20,21 Examples are
poorer medication management and decreased use of preventive
health services such as mammography. Older adults with inadequate
health literacy have been found more likely to have hypertension,
diabetes mellitus, arthritis, and heart failure.22 While health literacy
has not been investigated in people with TBI, a study with a mixed
rehabilitation sample (stroke, hip fractures, and joint replacements)
showed that low health literacy contributed to poor decision-making
when choosing rehabilitation programs.23
TBI can result in cognitive impairments that may exacerbate preexisting low heath literacy or decrease previously good health
literacy. Understanding the impact of TBI on health literacy is
important for Spanish-speaking Hispanics living in the United States.
A national study on health literacy, conducted in 2003, showed that
Hispanics had poorer health literacy compared to any other ethnic
group.24 To improve understanding of health literacy in people with
TBI, Drs. Sander and Pappadis are leading a 5-site collaborative TBI
Model System study, funded by the National Institute on Disability,

Independent Living, and Rehabilitation Research. The aims of this
study are to: (1) characterize health literacy in a representative
sample of people with TBI, including Spanish-speaking Hispanics;
(2) determine the relationship of heath literacy to injury severity
and cognitive impairment; and (3) determine the contribution
of health literacy to physical and mental health outcomes. The
health literacy survey is being administered in validated Spanish
language versions in order to include Spanish speakers. We hope
to be able to investigate unique characteristics of health literacy in
Spanish-speaking Hispanics with TBI, as well as unique aspects of
the relationship of health literacy to outcomes. Findings can guide
interventions to improve health literacy and to help healthcare
providers tailor information to enhance healthcare utilization and
access by Spanish speakers. It is important to realize that low health
literacy may be related to unfamiliarity with Westernized medicine
and its methods. Spanish speakers may have greater health literacy
in their native countries, where providers may share similar
health beliefs and administer healthcare differently. These cultural
differences must be considered when discussing health literacy for
Spanish speakers.
In summary, brain injury professionals should aim to provide
culturally relevant materials in an understandable language when
interacting with Spanish-speaking persons with TBI who may have
TBI-related misconceptions. To improve health literacy of this
population, information should be readily accessible and provided
in a manner that can be used to help them manage their health
and improve patient-provider communication when discussing
health after injury. Furthermore, Spanish-speaking caregivers should
be involved in the process to identify and reduce their potential
TBI-related misconceptions so they are able to fully support their
loved one with TBI. Partnering with community-based organizations
serving Spanish-speaking individuals may raise awareness about
TBI and connect them to needed resources. Future research should
examine healthcare needs and develop interventions to reduce
disparities and improve health outcomes of Spanish-speaking
persons with TBI living in the US.
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