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Abstract

Objective: To validate the Chilean Spanish translation of the tenth English version
of the Dynamic Loewestein Occupational Therapy Cognitive Assessment for use
in the Chilean population. Method: The translation into Chilean Spanish was
carried out, and then a pilot test was carried out for the application of the
instrument, for which 40 adults were recruited with an average age of 42.7 years,
with various brain damages and made up of 70% women and 30% men. To
evaluate the reliability of the instrument, Cronbach's Alpha was calculated as a
measure of Internal Consistency, applying 3 perspectives, "Item-Total Reliability",
"Item-Domain Reliability”, and "Domain-Total Reliability". To measure
feasibility, the percentage of items not answered by the sample is identified, and
the percentage of items that is identified in the cognitive tests as understood.
Results: The Item-Total reliability yielded a Cronbach's Alpha of 0.953, which
translates into excellent reliability. Item-Domain reliabilicy was mostly between
excellent and good, with weak reliability for the factors "time orientation" and
"visual perception". The Domain-Total reliability yielded a Cronbach's Alpha of
0.810, which translates into good reliability. Finally, in relation to feasibility, the
participants answered 100% of the items, evidencing the translation to be
accessible. Conclusion: The DLOTCA translated into Chilean Spanish; it presents
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Validation study of the Chilean version of the Dynamic Loewenstein Occupational Therapy Cognitive Assessment (DLOTCA)

a high reliability, which allows obtaining results with very low biases, becoming an
instrument that can be used in a pertinent way in the Chilean population.

Keywords: Reproducibility of Results, Occupational Therapy, Cognition.

Resumen

Objetivo: Validar la traduccion al espafiol chileno de la décima version en inglés
de la Dynamic Loewestein Occupational Therapy Cognitive Assessment para ser
utilizado en la poblacién chilena. Método: Se realizé la traducién de el DLOTCA
al espanol chileno. Se realiz6 un pilotaje para la aplicacién del instrumento, para lo
cual se recluté a 40 personas adultas con una media de 42,7 anos, con diversos
dafios cerebrales y compuesto por un 70% de mujeres y un 30% de hombres. Para
evaluar la confiabilidad del instrumento se calculé el Alfa de Cronbach como
medida de Consistencia Interna, aplicando 3 perspectivas, “Fiabilidad ftem-Total”,
“Fiabilidad Item-Dominio”, y “Fiabilidad Dominio-Total”. Para medir la
Factibilidad se identificé el porcentaje de items no contestados por la muestra, y el
porcentaje de {tems que es identificado en las pruebas cognitivas como
comprendido. Resultados: La fiabilidad [tem-Total arrojé un Alpha de Cronbach
0,953, lo que se traduce en excelente confiabilidad. La fiabilidad [tem-Dominio,
estuvo mayormente entre excelente y buena, existiendo una fiabilidad débil para
los factores “orientacién temporal” y “percepcidn visual”. La fiabilidad Dominio-
Total arrojé6 un Alpha de Cronbach 0,810 lo que se traduce en una buena
confiabilidad. Finalmente, con relacién a la factibilidad, los participantes
respondieron el 100% de los {tems, evidenciando la accesibilidad de la traduccidn.
Conclusiones: El DLOTCA traducido al espanol chileno; presenta una alta
confiabilidad, lo que permite obtener resultados con muy bajos sesgos,
convirtiéndose en un instrumento que puede ser utilizado de manera pertinente en
la poblacién chilena.

Palabras-clave: Reproducibilidad de los Resultados, Terapia Ocupacional,
Cognicidn.

Resumo

Objetivo: Validar a tradugio para o espanhol chileno da décima versido em inglés
do Dynamic Loewestein Occupational Therapy Cognitive Assessment (DLOTCA),
para uso na populacio chilena. Método: Apés a tradugio para o espanhol chileno,
foi realizado um teste piloto para a aplicagio do instrumento, para o qual foram
recrutados 40 adultos com idade média de 42,7 anos, com lesoes cerebrais diversas
e composto por 70% de mulheres e 30% de homens. Para avaliar a confiabilidade
do instrumento, calculou-se o Alfa de Cronbach como medida de Consisténcia
Interna, aplicando-se  trés  perspectivas, "Confiabilidade  Item-Total",
"Confiabilidade Item-Dominio" e "Confiabilidade Total-Dominio". Para medir a
viabilidade, identificou-se o percentual de itens nao respondidos pela amostra e o
percentual de itens identificados nos testes cognitivos como compreendidos.
Resultados: A confiabilidade Item-Total apresentou um Alfa de Cronbach de
0,953, o que se traduz em excelente confiabilidade. A confiabilidade item-dominio
ficou principalmente entre excelente e boa, com confiabilidade fraca para os fatores
"orientagio temporal" e "percepcio visual'. A confiabilidade Dominio-Total
rendeu um Alfa de Cronbach de 0,810, o que se traduz em boa confiabilidade. Por
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fim, em relagio 2 viabilidade, os participantes responderam 100% dos itens,
evidenciando a tradugio ser acessivel. Conclusiao: A DLOTCA, traduzida para o
espanhol chileno, apresenta uma alta confiabilidade, o que permite obter resultados
com vieses muito baixos, tornando-se um instrumento que pode ser utilizado de
forma pertinente na populagio chilena.

Palavras-chave: Reprodutibilidade de Resultados, Terapia Ocupacional, Cognicao.

Introduction

An important cause of disability in adults is acquired brain injury [ABI] (Huertas-
Hoyas et al., 2015). ABI refers to a brain injury that occurs suddenly and can cause
physical, sensory, and neuropsychological sequelac in humans. Neuropsychological
sequelae can be cognitive, behavioral, emotional, and relational (Polonio Lépez &
Romero Ayuso, 2010).

The main consequences of severe ABI are mortality, disability, and long-term
functional impairment. The motor, cognitive, behavioral and emotional consequences
of an ABI cause a strong impact on the functioning of the person’s and his family’s daily
lives, and at least 75% present cognitive problems (Polonio Lépez & Romero Ayuso,
2010). The extent of cognitive impairment, as well as the subsequent evolution of
neurocognitive dysfunction, depends on a multiple variety of factors, some of them
premorbid and others related to the injury (Corregidor, 2015; Villalobos et al., 2020).

Difficulties in cognitive functions in people with ABI can be diverse, including
deficits in attention, memory, executive functions, slow information processing and
learning (Corregidor, 2015).

Cognitive dysfunction can predict functional capacity, and therefore it shed light on
levels of disability in the real world, as well as being directly related to independence in
daily living activities [DLA], autonomy, and quality of life (Alvarez-Herndndez et al.,
2012). Cognitive functions such as fluency, declarative memory, and information
processing are directly related to the level of independence or acquisition of disability
(Zakzanis & Grimes, 2017; Vallat-Azouvi et al., 2021), while inhibitory control and
sequencing predict the possibility of returning to work (Wong et al., 2019). Impaired
executive function [EF] in adults with ABI predicts dependency on money
management, driving skills and home maintenance (Pernaetal., 2012), as well as
dependency on instrumental life activities in older people with dementia
(Overdorp etal., 2016). In this same population, self-awareness predicts functional
independence (Villalobos et al., 2020), and the improvement of the social cognition is
related to improved communication (Quinting et al., 2022).

Due to this, after an ABI, a cognitive rehabilitation process is necessary, a complete
and fundamental part of any neurological rehabilitation program, which implies an
interdisciplinary process to intervene in the cognitive deficits that arise after an ABI and
that is effective in extent to which the user is capable of increasing their cognitive abilities
reflected in the DLAs (Ginarte-Arias, 2002). Depending on the person's potential for
recovery, the occupational therapist facilitates activities by improving skills, teaching
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and developing compensatory and recovery strategies, and adapting the environment in
order to maintain personal independence (Sdnchez Cabeza, 2021).

As part of professional reasoning, an adequate occupational assessment process will
be important, which allows to collect information from the user, their performance, and
their environment in order to establish an adequate occupational diagnosis (Garcia
Pefa et al., 2002). In the case of a person with ABI, this process must include a
comprehensive assessment of cognitive functions and their impact on the person's daily
life (Corregidor, 2015; Cuevas-Lara et al., 2017).

An approach that has led to a better impact of the assessment and approach in people
with ABI is the evidence-based practice (Lund et al., 2013), which has allowed the use
of valid and reliable assessment instruments. Occupational therapists must assess the
global cognitive function and specific cognitive abilities of people, and their impact on
performance (Gibson et al., 2022), however, to date, there are no validated disciplinary
instruments in the Chilean context.

In Chile, instruments such as the Mini Mental Test [MMSE], the Montreal
Cognitive Assessment [MOCA] and the Adenbrooke's Cognitive Examination [ACE]
are used to screen cognitive dysfunctions (Cancino et al., 2020); those that share the
characteristic of being abbreviated assessments or Screening that provide a general
profile of the person's cognitive condition and that can be applied and interpreted by
different professionals, however, they do not provide a precise knowledge of the person's
cognitive functions (Delgado & Salinas, 2009).

At a global level, there is no consensus in Occupational Therapy on the cognitive
assessment approach, highlighting the use of the Canadian Occupational Performance
Measure [COPM] together with the use of Screening tests, MMSE and MOCA
(Manee et al., 2020).

DLOTCA was developed at the Loewestein Hospital in Israel based on theories of
neuropsychology developed by Luria and of neurodevelopment proposed by Piaget; it
was developed to assess people between 18 and 69 years of age with brain damage,
identifying the limitations and abilities of the person in their cognitive functioning to
delimit the starting points of the specific intervention of the discipline, and thus
optimize the patient care times (Avila Alvarez et al., 2009; Sinchez Ddran, 2011). This
battery is part of the five models of cognitive and perceptual assessment tools, among
which are:

LOTCA 1st Edition (1990): (1) Applicable to people between the ages of 6 and 69.

LOTCA 2nd Edition (2000): (2) It is a revised version of LOTCA 1st Edition. Also
applicable to people between 6 and 69 years old.

LOTCA-G (1996): (3) Applicable to people over 70 years of age.

DOTCA-CH (2007): (4) Applicable to children between the ages of 6 and 12 (Avila
Alvarez et al., 2009).

DLOTCA is used by occupational therapists for the assessment and monitoring of
the rehabilitation process of people with ABI (Goodchild et al., 2023). It is the most
widely used cognitive assessment battery by occupational therapists in Australia
(Hoffmann et al., 2010), while in Arizona, the United States, it is observed a high
preference for its use (Katz, 2021). However, it presents a language and cultural barrier
to be used in the Latin American and Chilean context.
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Compared with assessments such as the MMSE and the cognitive subscale of the
Functional Independence Measurement Scale (FIM™), the / DLOTCA battery has been
shown to better predict change after rehabilitation in the functional state of the person
who suffered a stroke [CVA] (Zwecker et al., 2002), as well as being more useful in the
early detection of cognitive decline in people with stroke (CVA) compared to the
MMSE (Wang et al., 2014).

DLOTCA is a dynamic battery that addresses seven cognitive areas that include
orientation, disease awareness, visual perception, spatial perception, praxis, visuomotor
construction, and thinking operations. The objective of this tool is to identify the
abilities and difficulties of each person in the different areas, to identify the level of
awareness of the subject about his condition and cognitive disability, as well as to
measure the learning potential and recognize cognitive strategies through the application
of assessment (Katz et al., 2012).

For its application, the examiner must guide the evaluation process with the manual
included in the Battery, especially for the application of mediations or keys. The
application of the complete battery takes about 1 to 2 hours depending on the amount
of mediation required, if the person cannot complete the test in a single session, it is
possible to apply it in more than one session (Katz et al., 2012).

These mediations based on Toglia's premises consist of support so that the user can
successfully complete each specific item, identifying the barriers to learning that occur
in response to the instructions, that is the dynamics of the test, by finding ways to
overcome those barriers. Cognitive abilities are changeable and sensitive to teaching, so
dynamic tests allow experience through interaction with others, which can increase the
commitment, motivation, and sense of competence of the person with ABI (Toglia &
Cermak , 2009).

Regarding the mediations, level I corresponds to a general intervention that consists
of reiterating the instruction, level II corresponds to a general feedback that allows
explaining the instruction, level III is a specific feedback where the person is told the
error, level IV corresponds to a partial intervention, where the examiner indicates key
clues, and level V corresponds to imitation or simplification of the task, where the
examiner performs the task and asks the person to imitate it. The examiner, therefore,
scores a static score that corresponds to the person's first performance, and once he
performs the required mediations, he obtains a score with the mediation (Katz et al,,
2012).

Katzetal. (2012) in the original validation of the instrument studied the
psychometric properties of the DLOTCA cognitive battery. In internal consistency, it
showed moderate to high Cronbach's alpha values (0.602-0.813) for all domains,
showing utility to know if the person requires mediation to achieve optimal
performance, and what type and level of assistance is required. Said mediation refers to
the fact that the examiner uses an approximation system to modify the task through
indications or other forms of support, to understand the type of information that is
essential for that individual to complete the task, therefore, DLOTCA provides a guide
to planning interventions for people with cognitive disabilities.

In Chile, this instrument is used into the Occupational Therapy Units specialized in
adult intervention, based on unofficial constructions and translations that lack statistical
validity for the population and therefore can lead to errors in interpretation. In this
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context, the translation and adaptation from English into Chilean Spanish of DLOTCA
was developed, which was carried out with the guidelines of the World Health
Organization (2011) and allowed obtaining a cross-culturally suitable instrument for
the Chilean adult population ( Neumann-Collyer et al., 2022).

Methods

This research was carried out between the years 2019/2021 by the Santo Tomis
University, Vifia del Mar headquarters, led by researchers from the Occupational
Therapy Faculty, and was approved by its Ethics Committee. The DLOTCA cognitive
battery version 10 (Katz et al., 2012) was translated and validated with the permission
of researcher Noomi Katz, PhD, OTR; Director, Research Authority; Ono Academic
College.

Validity investigates to what level an instrument measures what it should measure,
that is, what it has been designed for. The Validity of an instrument has 6 stages or
levels: Content Validity, Construct Validity, Reliability, Stability, Criterion and
Performance (see Figure 1).

—
Performance
Criterion
' Stability == Quantitative

Line of
Investigation

Reliability

Construct Validity

el
Content Validity } Qualitative

Figure 1. Levels of Validation of a Documentary Instrument. Source: How to Validate an
Instrument: The Guide to Validate an Instrument in 10 Steps (Supo, 2013).

In this project, the DLOTCA cognitive battery was validated using content validity
and reliability. In a first phase, the cultural adaptation was carried out based on the
guidelines for the translation and adaptation of the WHO instruments. This allowed an
analysis of intelligibility and feasibility. The result of this phase was obtaining the
validated instrument from a qualitative point of view, which allows us to understand
that the tests of each cognitive variable are consistent with its theoretical definition
(Carvajal et al., 2011; Neumann-Collyer et al., 2022).
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As a culmination of the metric assessment of the instrument, it was used the
calculation of an internal consistency measure, Cronbach's Alpha. This indicator
measures the correlation of the items within the questionnaire, assessing the way in
which the different items of the instrument measure the same characteristics and
allowing knowing the level of coherence between the final result and the result of each
one of the items (Supo, 2013).

Results

A total of 40 subjects were studied, whose main ABI diagnoses according to the
computerized categorization of the instrument, corresponded to Cerebrovascular
Accident, Traumatic Brain Injury, Parkinson's Disease, Multiple Sclerosis, Depression
and other unspecified; the average age was 42.7 years with a wide variability, since the
range between the ages of the participants was from 19.1 to 69 years. Regarding gender,
the vast majority of the participants were women and around 1/3 of the sample were
male (see Table 1).

Table 1. Socio-demographic and Clinical Background of the Participants.

Socio-demographic and Absolute Frequency  Frecuency Percentage
Clinical Variables (n) (%)
Average age 42.7 years - e
Standard deviation age 14.1years —ee——- e
Female @~ 28 70
Male 0 12 30
Cerebrovascular Accident - 10 25
Traumatic Brain Injury - 06 15
Muldiple Sclerosis - 04 10
Depression - 04 10
Parkinson 00— 02 05
Others 04 10
No background - 10 25
Total 40 100

Source: (Own elaboration, 2022).

A pilot test made up of subjects was carried out, and only the static scores before
mediation were considered, this because not all the research subjects required
"Mediation". The calculation of the Internal Consistency Measure, "Cronbach's Alpha"
was carried out, and the analysis was made from three perspectives, in order to obtain a
comprehensive vision of the instrument operation.

The result of the "Item-Total Reliability" Analysis, which evaluates the behavior of
each one of the items with respect to the total number of items, yielded a Cronbach's
Alpha of 0.953, a value that according to the authors George & Mallery (2003) falls
within of the category of "Excellent Reliability", that is to say that the tests present good
consistency (see Table 2).
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The result of the "Item-Domain Reliability", which evaluated the level of reliability
according to each of the 7 dimensions or areas that make up the instrument, indicated
that the "Spatial Orientation” and "Thinking Operations” domains obtained an
"Excellent" Reliability. , that is, both domains present coherence with the construct
tested by the battery. The "Spatial Perception”, "Praxis" and "Visuomotor
Construction” domains, obtained a Reliability categorized as "Good". The "Temporal
Orientation" and "Visual Perception” domains obtained the lowest Reliability values,
being categorized as "Weak". It is important to mention that the items that make up
both domains presented the lowest variability among all the areas of the instrument
(see Table 2).

The result of the "Total-Domain" Analysis, yielded a Cronbach's Alpha of 0.810
value that according to the authors George & Mallery (2003) falls within the category
of "Good", that is to say that the tests present good consistency (see Table 2).

Table 2. Cronbach's Alpha results for Item Total, Item Domain and Total Domain Item.

Categorization  Cronbach Alpha Areas Types of Reliability
Excellent 0.953 ITEM-TOTAL Reliability Analysis
Excellent 0.949 Spatial Orientation

Weak 0.612 Temporal
Orientation
Weak 0.634 Visual Perception
Good 0.852 Spatial Perception ITEM_DOMAIN reliability analysis
Good 0.849 Praxis
Good 0.874 Vlsuomo.tor
construction
Excellent 0.901 Thlnk?ng
Operations
Good 0.810 TOTAL-DOMAIN Reliability

Analysis

Source: (Own elaboration, 2022).

Discussion

In the current research, the internal consistency of the DLOTCA cognitive battery
was assessed, identifying the level of reliability, that is, the level to which the
instrument manages to measure the construct without error (Lujdn-Tangarife &
Cardona-Arias, 2015).

Considering the feasibility analysis, regardless of the results of each item, 100% of
the items are answered, which indicates that the questions are understood and answered;
and considering the perspective of the occupational therapists who applied the test, the
answer sheet for recording answers is clear, as well as the Excel where the scores must be
recorded to interpret the results (Neumann-Collyer et al., 2022). Therefore, the
guideline is feasible to use, and presents an adequate coherence with the theoretical
constructs that it seeks to evaluate, allowing more reliable results (Carvajal et al., 2011).
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Regarding the time required for its application, it will depend on the cognitive
difficulties and the need to use mediations, which can extend the application from one
40-minute session to two sessions with the same length.

Regarding the Reliability of the instrument according to the results of this research and in
comparison with the original validation (Katz et al., 2012), it is possible to observe Reliability
levels, at least equal or higher in most domains: Visual Perception (Chilean version: 0.6 and
original: 0.3), Spatial Perception (Chilean version: 0.9 and original: 0.7), Praxis (Chilean
version: 0.8 and original: 0.6), Visuomotor Construction (Chilean version: 0.9 and original:
0.8) and Thinking Operations (Chilean version: 0.9 and original: 0.7), Spatial Orientation
(Chilean version: 0.9 and original: without information), Temporal Orientation (Chilean
version: 0.9 and original: without information).

On the other side, unlike the validation that resulted in the tenth version of
DLOTCA (Katz et al., 2012), in the current research, the process to determine the
Reliability analysis was carried out in a more comprehensive way, since it was performed
from three different perspectives: Item-Total Reliability Analysis (Reliability: Excellent),
Item-Domain Reliability Analysis (corresponding to the categories of values presented
in the previous paragraph), and the Total-Domain Reliability Analysis (Reliability :
Good). In the three perspectives studied, adequate reliability levels are obtained.

Another important difference to highlight is in the size and type of sample of both
studies. The original validation contemplated a n=128 between people with and without
acquired brain damage and this study contemplated a n=40 made up only of people with
neurological pathologies. There is no doubts that the type of recruited participants was
critical to obtain better results in the current research, since Cronbach's Alpha is a metric
that rises as the responses of the research subjects are more heterogeneous, and when
contemplating only patients with neurological pathology the variability of the responses
was greater, since it is directly related to the type and level of brain damage that the person
has. The healthy subjects, not having any type of cerebral involvement, tended to answer
correctly and with high scores, which allowed the variability of the answers to be rather
homogeneous, thus contributing to a lower reliability in the instrument.

The psychometric properties of the different versions (models) of the Loewenstein
cognitive assessment battery for the different age groups that it tests have demonstrated
their reliability in adaptations to different languages, among which are the Portuguese
version DOTCA-CH, Danish LOTCA-II and Malaysia LOTCA-G. The validation of
these versions has resulted in reliability levels consistent with the original versions, which
allows occupational therapists to have reliable cognitive assessment instruments that can
be used to assess and formulate intervention plans for people at different stages of their
life course (Lund et al., 2013; Mohd Natar et al., 2015; Uchéa-Figueiredo et al., 2017).

Finally, it is highlighted that according to the feasibility analysis, the instrument is
affordable to be used in the Chilean population with ABI, evidencing a simple
administration that allows the user to complete the entire battery.

Conclusion

In Occupational Therapy there are few valid and reliable disciplinary assessment
instruments for our population. The Dynamic Loewenstein Occupational Therapy
Cognitive Assessment (DLOTCA) has presented evidence on its usefulness in the
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practice of occupational therapists who care for people with ABI, however, it was not
validated for its use in Chile, presenting less rigorous conditions for its use in the country
that may have an impact on an unclear or imprecise valuation.

The DLOTCA Cognitive Assessment translated into Chilean Spanish; It presents
high reliability and adequate accessibility, which allows obtaining results with very low
biases, becoming an instrument that can be used safely in the Chilean population,
ensuring precision and evidence in order to obtain coherent conclusions in the approach
to occupational problems in people with ABI.
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