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Article history: Background: The Token Test (TT) helps evaluate language comprehension in
Received 11 July 2024 individuals with aphasia. This test can detect comprehension difficulties, even
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Keywords: Shortened TT, which has fewer commands, has been chosen to be translated for
Shortened Token Test, comprehension, this study. Previously, the Shortened TT was translated into Thai using only forward
aphasia. translation and had not yet been evaluated for its psychometric properties. Thus,

this study focuses on translating the Shortened TT into Thai using a forward and
backward translation process and determining its validity and reliability.

Objective: To translate, validate, and determine the reliability of the Thai Shortened
TT.

Materials and methods: The Shortened TT was translated using forward and backward
translation. Following the completion of the translation process, five expert
speech-language pathologists (SLPs) evaluated its content validity using the Content
Validity Index (CVI), the Content Validity Index for Items (I-CVI), and the Content
Validity Index for Scales (S-CVI). Then, it was administered to 12 normal participants
and 12 aphasia participants to determine the test-retest, intra-, and inter-rater
reliability using the Intraclass Correlation Coefficient (ICC).

Results: The Thai Shortened TT’s content validity was satisfied at CVI=0.920,
I-CVI=0.800-1, and S-CVI=0.983. The test-retest, intra-, and inter-rater reliability were
excellent. In the normal group, they were 0.943, 0.985, and 0.974, respectively; in
the aphasia group, they were 0.985, 0.999, and 0.999, respectively.

Conclusion: This study indicated that the Thai Shortened TT can be utilized and is
suitable for clinical evaluation regarding its content validity and reliability.

Introduction

Auditory comprehension deficiency is one of the
symptoms in patients with aphasia. The loss of language
and ability to comprehend others impacts the patient’s
quality of life.*?Aphasia may result from cerebrovascular
disease, Traumatic Brain Injury (TBI), brain tumor,
infection, dementia, or other neurodegenerative medical
conditions. However, the most common cause of aphasia

. ; is cerebrovascular disease.® In Thailand, the prevalence
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aphasia. This test can detect language comprehension
difficulties in individuals with mild aphasia.> The TT was
developed by De Renzi and Vignolo in 1962.° The test
included 61 commands divided into five subtests, each
containing instructions that increased in difficulty. The
commands for subtest parts 1 through 4 comprised
identical forms of verbs, nouns, and adjectives. Every
subtest consisted of ten commands that were gradually
extended. The final part of the test contained twenty-one
commands with a more complex grammatical structure.
Subjects must listen to the commands and execute tasks
using tokens as responses. Ten circle tokens and ten
rectangle tokens were present, each in two sizes (large and
small) and five colors (red, blue, green, yellow, and white).
As a result of the token usage, the test commands lacked
any supplementary words that would aid understanding,
including situation, object nature, or verbal context. The
developers found that subjects with mild aphasia who
demonstrated good language comprehension during
communication struggled to respond to commands on
the TT. They determined that TT can detect language
comprehension deficiencies in patients with aphasia.®

The TT has been developed into various formats,
such as the TT for Children (TTFC), the Revised TT (RTT),
the Five-item RTT, and the Shortened TT.”%°

De Renzi and Faglioni subsequently developed the
Shortened TT in 1978.7 In this version, the number of
commands has decreased from 61 to 36. In the first through
fourth parts, the number of orders decreased from 10 to
4, and in the final part, from 21 to 13. Furthermore, the
developer designed a simple subtest comprising seven
commands, all of which the subjects could accurately
respond to on the condition that they understood the
tokens’ sizes, shapes, or colors. For example, once
participants understood the definition of “circle,” they
could follow with the command “touch a circle” The
tokens were converted from rectangles to squares due
to their frequent usage. In addition, the blue tokens have
been recolored to black because ordinary people and
those with certain brain disorders would have difficulty
distinguishing between green and blue.” The Shortened
TT, comprising 36 commands, was determined to be a
sufficient tool for assessing language comprehension
impairments in individuals with aphasia. This version of
the TT was more frequently used in clinical settings.!*

The TT was translated into Thai using forward
translation by Akamanon in 1989.2 The Shortened TT was
translated into 40 languages, including Thai, using forward
translation for the application by Bastiaanse et al. in
2016.% These two versions of the Thai-translated TT were
translated only through forward translation and were not
assessed for the test’s psychometric properties. Gorecki et
al. proposed using both forward and backward translation
in an instrument translation process. Additionally,
researchers must evaluate the test for its psychometric
properties before using it.}* In 2016, Alkhamra and Al-Jazi
translated TTFCinto Arabic, utilizing forward and backward
translation, and determined its validity and reliability.?

The study of the validity of the TT was conducted by
Orgass and Poeck in 1966. This study determined the TT’s
criterion validity in healthy, non-aphasia brain-damaged,
and aphasia participants. The results indicated that the
validity of the test was not impacted by disorders resulting
from brain injury, except aphasia. Healthy participants and
those with non-aphasic brain injury scored significantly
higher on the TT than participants with aphasia. To
evaluate the test’s efficacy, the researchers evaluated its
discriminatory potential. They found that 84% of aphasic
participants were accurately diagnosed with aphasia,
while only 4% of non-aphasic participants were diagnosed
with aphasia.?®

In 2016, Alkhamra and Al-Jazi determined the
construct and concurrent validity of the Arabic TTFC
in Jordanian Arabic-native and bilingual children. The
construct validity of the A-TTFC was evaluated using factor
analysis. In accordance with the factor analysis findings,
the A-TTFC items were comparable to the English version
items. A two-factor mixed-effects model was employed to
investigate concurrent validity. The ICCs between E-TFC
and A-TTFC were more significant than 0.8.2

In 2000, Park et al. determined the test-retest,
intra-, and inter-rater reliability of the Five-item RTT in
aphasia participants.’® The study of the reliability of the
Shortened TT was conducted by Paci et al. in 2015. This
study determined the Shortened TT’s intra- and inter-rater
reliability in aphasia participants.®

The Shortened TT can detect language comprehension
deficiencies in patients with aphasia, requiring less
equipment, documentation, and time.” The test must be
translated using both forward and backward translation
and be proven reliable and valid before it is used in clinics
and research in the future.’ The aims of this current study
were (a) to translate the Shortened TT into Thai by using
forward and backward translation, (b) to determine its
content validity, and (c) to examine its test-retest, intra-,
and inter-rater reliability.

Materials and methods

This study was experimental research. Data were
collected between May 2021 and December 2022 after
approval from the Ramathibodi Hospital’s ethical committee.

Procedures

The current study was divided into three steps: the
test translation, the validity testing, and the reliability
testing processes. The details are as follows:

Test translation

The Elsevier Copyright Clearance Center was
contacted for authorization of the Shortened version of
the TT translation because the author and corresponding
author of the original study could not be reached. In this
study, the Shortened TT was translated into Thai using
forward and backward translation methods adapted
from the guidelines of Gorecki et al.** The translation
steps consisted of (a) forward translation, (b) review of
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the forward translation, (c) backward translation, and (d)

review of the backward translation.
(a) Forward translation
The researcher and a certified speech-language
pathologist (SLP) with at least three years of
experience evaluating and training patients with
aphasia carried out the forward translation from
English to Thai. This step produced two sets of the
Thai-translated test (the Thai Shortened TT version
A and version B).
(b) Review of the forward translation
The review committee consisted of the two forward
translators and another researcher. They compared
two versions of the Thai-translated test to determine
the meaning and usage of words. The forward
translation phase was reviewed based on the
following criteria: the language used in the test had
to be natural and acceptable in Thai, and the test
items had to maintain the original test’s purpose.
(c) Backward translation
A professional translator in this step was a person
with expertise in both languages from the Center
for Translation and Language Services, Research
Institute for Languages and Cultures of Asia (RILCA)
at Mahidol University. The translator had no prior
knowledge of the instrument. This step produced the
backward-translated test (in English).
(d) Review of the backward translation
The review committee was comprised of two
researchers and a backward translator from
RILCA. The backward translated and original versions
of the test were compared by identifying word
meanings and usages that were consistent with the
original version’s concept. At this stage, the Thai
Shortened TT was established.

This study could not conduct a pretesting phase in the
test translation process due to the restrictions imposed by
the coronavirus disease 2019 (COVID-19) on the number of
patients, caregivers, and visitors at Ramathibodi Hospital
who could participate in data collection.

Validity testing

Five experts, certified SLPs with at least 10 years of
professional experience in assessing or training patients
with aphasia, evaluated the content validity of the Thai
Shortened TT. This study conducted the assessment of
content validity using the Content Validity Index (CVI), the
Content Validity Index for Item (I-CVI), and the Content
Validity Index for Scale (S-CVI). The Thai Shortened TT was
examined and compared to the original test’s principles,
including suggestions by the experts. Next, the Thai
Shortened TT was revised.

Reliability testing
Participants

The participants in this study were recruited for
the reliability testing process. They included patients,
caregivers, and individuals who visited Ramathibodi

Hospital. They were adults who spoke Thai as their
primary language and were at least 18 years old. The
researcher would inform the participants of the research’s
purpose and explain the procedures. All participants
signed or imprinted their fingerprints on the consent form
to indicate their agreement to participate in this study.

The number of participants in this study was
determined using the sample size requirement for an
Intraclass Correlation formula.'” This formula considers
the desired significance level (alpha=0.05), statistical
power (80%), and number of observations per subject
set at 2, with R,=0 and R =0.7. The calculation indicated a
requirement of 10 participants per group. To account for
potential withdrawals, the total number of participants
increased by 20%, resulting in 24 participants divided into
two groups: 12 participants with aphasia and 12 normal
participants.

For aphasia participants, the inclusion criteria
included: (a) having a history of cerebrovascular disease
that a neurologist has diagnosed; (b) being evaluated and
diagnosed with mild or moderate aphasia based on their
aphasia quotient (AQ) score from the Thai Adaptation of
the Western Aphasia Battery (T-WAB), which ranged from
40 points or above!®* due to the subject that is considered
severe if the score is less than this. The exclusion criteria
were as follows: (a) had no correct responses in five
consecutive items of the first part of the Thai Shortened
TT, which resulted in the test’s discontinuation; (b) they
were unable to move their bodies in response to the test
instructions due to restrictions on body movement.

For normal participants, the inclusion criteria
were to have no history of cerebrovascular disease or
communication disorders. The exclusion criteria included:
(a) failure to meet the Mini-Mental State Examination-
Thai 2002 (MMSE-Thai 2002) criteria, which is the
subject that is illiterate and scored less than or equal to
14 points; the subject completed elementary school and
scored less than or equal to 17 points; and the subject
studied beyond elementary school and scored less than or
equal to 22 points.? (b) had no correct responses in five
consecutive items of the first part of the Thai Shortened
TT. All participants had to have sufficient hearing to
communicate, no visual or color blindness that could have
restricted the assessment, and no previous history of
mental health conditions.

The Thai Shortened TT was administered to the
participants to determine the reliability of the test. Two
raters participated in this procedure. The researcher
served as the first rater, while a certified SLP with at
least three years of experience in assessing and training
individuals with aphasia served as the second rater. Before
evaluating the participants, two raters were required to
review the manual detailing assessment procedures and
ratings. The first rater assessed the participants twice to
determine the test-retest reliability. There were at least
two weeks between each examination. The first rater
assessed and recorded the video simultaneously during
the initial assessment. These video recordings were later
used to determine intra- and inter-rater reliability. After
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the first rater assessed all the participants twice, the video
records from the initial evaluation were randomized by
another SLP to blind the groups of participants. The first
rater reassessed the participants via video recording to
determine the intra-rater reliability by comparing the
scores from the initial evaluation with the scores rated via
video recording. The second rater assessed the participants
via the recorded video to determine inter-rater reliability
by comparing the scores from the initial evaluation by the
first rater. To avoid bias, the first rater did not participate
in the scoring process when the second rater assigned the
score.

Results
Validity testing

The content validity of the Thai Shortened TT was
assessed by five expert SLPs, including CVI, I-CVI, and

Table 1. Participants’ characteristics.

S-CVI. The CVI, I-CVI, and S-SCI had the following defined
criteria: (1) CVI>0.815% or (2) I-CVI>0.78 and S-CVI>0.9.%
The results revealed that the CVI=0.920, the I-CVI
ranged from 0.800 to 1, and the S-CVI=0.983. These values
met the criteria, and the test had a good validity result.

Reliability testing
Participants’ characteristics

To determine the reliability of the Thai Shortened
TT, this study included 12 aphasia participants and 12
normal participants. The participants’ demographic
information and scores on the MMSE-Thai 2002 and
T-WAB were analyzed using descriptive statistics and
presented as numbers of participants (percentages) or
averages (standard deviation; SD). Table 1 presents the
characteristics of the participants and the scores from
T-WAB and MMSE-Thai 2002.

Number of participants (%)

Normal (N=12)

Aphasia (N=12) Overall (N=24)

Gender
Male 4(33.3) 8 (66.7) 12 (50)
Female 8 (66.7) 4 (33.3) 12 (50)
Age
Mean (SD) 57.8 (8.8) 58.8 (10.6) 58.3 (9.5)
Range 43-70 39-76 39-76
Education
Elementary school 1(8.3) 1(8.3) 2(8.3)
Junior high school - 3 (25) 3(12.5)
High school 2 (16.7) - 2(8.3)
Vocational certificate 1(8.3) - 1(4.2)
Bachelor’s degree 7 (58.3) 7 (58.3) 14 (58.3)
Postgraduate degree 1(8.3) 1(8.3) 2(8.3)
AQ scores (T-WAB test)
Mean (SD) - 83.4 (14.2) -
Range - 61.8-99.6 -
Aphasia types
Anomic aphasia - 8 (66.7) -
Transcortical sensory aphasia - 2 (16.7) -
Wernicke’s aphasia - 2 (16.7) -
Duration of illness (month)
Mean (SD) - 51.4 (63.5) -
Range - 6-204 -
6-12 months 4 (33.3)
13-24 months 3(25)
25-36 months -
37-48 months 1(8.3)
49-60 months -
61+ months 4 (33.3)
MMSE-Thai 2002 scores
Mean (SD) 27.5(1.1) - -

Range 26-29
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The test comprises 36 commands: 7 in part 1, 4 in
parts 2 through 5, and 13 in part 6. The scoring procedure
for parts 1-5 is as follows: 1 point is given if the subject
performs the correct action during the first representation,
0.5 points if the subject performs the correct action after
repeating the command, and 0 points if the subject fails
to respond or responds incorrectly. The test is terminated
if no correct answer is provided in parts 1-5 of the five

sequential items. In part 6, the subject receives 1 point
if they offer the correct response and 0 points if they do
not provide the proper response; the commands are not
repeated in this part.” The duration of the assessment is
approximately 5 to 15 minutes.

This study conducted two assessments on-site and
two via video recording to determine reliability. Table 2
displays the performance scores of each evaluation.

Table 2. The performance scores from the Thai Shortened TT in normal and aphasia groups.

Normal group Aphasia group

First assessment

Mean (SD) 33.0(1.9) 21.9 (10.0)

Range 28-35 5-33
Second assessment

Mean (SD) 33.9(1.9) 23.5(10.6)

Range 30-36 8-35
Video assessment (Rater 1)

Mean (SD) 32.9(1.9) 22.1(9.9)

Range 28-35 6-33
Video assessment (Rater 2)

Mean (SD) 33.0(2.0) 22.2 (9.9)

Range 28-35 5-33

The test-retest, intra-, and inter-rater reliability of the
Thai Shortened TT was analyzed using intraclass correlation
coefficients (ICCs) with a two-way mixed effects model.
The ICC values were translated as follows: (1) The ICC
value for which the instrument’s reliability score was
more significant than 0.90 indicated that it had excellent
reliability; (2) between 0.75 and 0.90 was good reliability;
(3) between 0.50 and 0.75 was moderate reliability; and

Table 3. Test-retest reliability of the Thai Shortened TT.

(4) less than 0.5 was poor reliability.?

The test demonstrated excellent test-retest reliability,
with ICC values ranging from 0.920 to 1 when compared
to the criteria.?®> However, subtest part 1 in aphasia
participants and all participants showed ICC=0.652 and
0.710, respectively, indicating moderate test-retest
reliability and subtest part 5 in normal participants showed
ICC=0.485, indicating poor test-retest reliability (Table 3).

Normal Aphasia All
(av:‘gge) 95% Cl (av:‘gge) 95% Cl (av:ecrgge) 95% Cl
Overall 0.943 0.800-0.983 0.985 0.947-0.996 0.989 0.975-0.995
Part 1 1 - 0.652 -0.210-0.900 0.710 0.329-0.874
Part 2 1 - 0.920 0.723-0.977 0.926 0.825-0.967
Part 3 1 - 0.990 0.670-0.997 0.992 0.981-0.997
Part 4 1 - 0.980 0.931-0.994 0.986 0.969-0.994
Part 5 0.485 -0.789-0.852 0.937 0.781-0.981 0.957 0.900-0.981
Part 6 0.963 0.871-0.989 0.958 0.854-0.988 0.974 0.939-0.989
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The test showed excellent intra-rater reliability, with
ICC values ranging from 0.946-1 compared to the criteria

(Table 4).2

Table 4. Intra-rater reliability of the Thai Shortened TT.

The test displayed excellent inter-rater reliability,
with ICC values ranging from 0.966-1 when compared to
the criteria (Table 5).%

Normal Aphasia All
(Av:;‘gge) 9% cl (Av:acrgge) 95% Cl (Av:acrgge) 95% Cl

Overall 0.985 0.948-0.996 0.999 0.998-0.999 0.999 0.998-0.999
Part 1 1 - 0.946 0.812-0.984 0.955 0.895-0.980
Part 2 1 - 0.995 0.982-0.998 0.995 0.988-0.998
Part 3 1 - 0.994 0.979-0.998 0.995 0.988-0.998
Part 4 1 - 1 - 1 -

Part 5 1 - 1 - 1 -

Part 6 0.980 0.932-0.994 0.998 0.993-0.999 0.997 0.993-0.999
Table 5. Inter-rater reliability of the Thai Shortened TT.

Normal Aphasia All
(Avlecrgge) 9%l (Avlecrgge) 9%l (Avlecrgge) 9%l

Overall 0.974 0.911-0.993 0.999 0.996-0.999 0.999 0.997-0.999
Part 1 1 - 1 - 1 -

Part 2 1 - 0.995 0.982-0.998 0.995 0.988-0.998
Part 3 1 - 0.993 0.976-0.998 0.994 0.987-0.998
Part 4 1 - 0.969 0.892-0.991 0.979 0.951-0.991
Part 5 1 - 1 - 1 -

Part 6 0.966 0.883-0.990 0.996 0.985-0.999 0.996 0.990-0.998

Discussion of the Thai Shortened TT were grammatically equivalent
Validity to those in the fourth subtest of the five-item RTT, which

This study examined the content validity of the Thai
Shortened TT. Nevertheless, it did not examine the same
type of validity as other studies.®> Its content validity
analysis revealed that the CVI, I-CVI, and S-CVI values
met the criteria.?? The Thai Shortened TT items were
modified based on the experts’ recommendations. In this
phase, the adjustments were made while maintaining
the contents of the original test and its appropriateness
for the characteristics of the Thai language. For example,
the instructions for items 24, 28, 30, and 32 were changed
from “place” to “pick up and place” by adding the word
“wiy” (meaning “pick up”) to clarify the actions in the
instructions. These modifications were aimed at making
the instructions more explicit and more precise.

Reliability

The test-retest reliability result of this study,
ICC=0.974, was comparable to the study of Park et al.,*°
showing excellent test-retest reliability. The study also
demonstrated excellent test-retest reliability with the
five-item RTT, with 1CC=0.96.° However, the test-retest
reliability of the fifth subtest of the Thai Shortened TT was
low among normal participants, with 1CC=0.485. Although
the details of these two tests varied, the format of some
subtest items was similar. The items in the fifth subtest

had moderate test-retest reliability, ICC=0.73.%° Variations
in the methodology details could explain the difference
in test-retest reliability. The participants and the time
intervals between the two examinations in this study and
of Park et al. were different. Park et al.’s study only included
participants with aphasia,® while this study included both
aphasia and normal participants. The interval between the
two examinations in this study was two weeks, while Park
et al’s study was three days.!° Park et al. suggest that the
participants’ learning or changes in individual ability may
cause this low test-retest reliability.’® Additionally, low
test-retest reliability may be associated with the duration
of the two assessments,? the lack of variability among the
sampled subjects, and the small number of subjects.?
The Thai Shortened TT’s intra- and inter-rater
reliability were excellent, ICC=0.997 and 0.996, compared
to the study of Park et al., which showed that the five-item
RTT also demonstrated excellent intra- and inter-rater
reliability, ICC=0.98 and 0.95.%° Like the study of Park et
al., the video recordings of the initial assessment were
used in this phase. Additionally, the Park et al. study raters
received training in assessment and rating before the
participant assessments.!® This study also gave the raters
a manual defining the assessment procedures and scoring
details. The methodology of this study was like that of Park
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et al., which could explain why its results were comparable
to theirs.

On the other hand, this study’s intra- and inter-
rater reliability results differ from those of Paci et al.'®
In that study, the Shortened TT showed good intra-rater
reliability, ICC=0.889, and moderate inter-rater reliability,
ICC=0.588. Two evaluations were conducted on their
participants, with a minimum of two days between each
evaluation. Their raters weren’t provided training or a
manual for evaluating and scoring. In their conclusion,
Paci et al. suggested that the minimal reliability values
may be associated with participants’ learning or changes
in individual competence. They also indicated that explicit
scoring guidelines and instructions on conducting the
testing procedure could enhance the test’s reliability.*®

Conclusion

This study aimed to translate, validate, and assess the
reliability of the Thai Shortened TT. Begin by translating the
Shortened TT into Thai using both forward and backward
translation processes. Five expert SLPs assessed the Thai
Shortened TT’s content validity. Based on the results, this
test’s content validity met the criteria. This test’s intra-,
inter-rater, and test-retest reliability were evaluated in
normal and aphasia participants using ICCs. According to
the results, this test showed excellent intra-, inter-rater,
and test-retest reliability. Consequently, this test is suitable
for clinical evaluation and future research.

Limitations

During the backward translation phase, the
translator had to be proficient in the target language and
use the original language as their mother tongue. Due to
difficulties in finding the required translator, the translator
was a professional translator with expertise in both
languages from the Center for Translation and Language
Services, RILCA, Mahidol University, Nakhon Pathom,
Thailand.

The backward translation phase review committee
was required to consist of the test’s developer and forward
translators. However, the original study’s author and
corresponding author could not be contacted. Therefore,
the review committee for this study consisted of two
researchers and the backward translator from RILCA.

This study did not conduct the pretesting phase of
the translation procedure due to the COVID-19 pandemic
during data collection.

Recommendations

The English version has cut-point data, which is a
score of less than 29 points; the subject has an auditory
comprehension deficit.” Future research should establish
normative or cut-point data for the Thai version, which is
necessary to make this test suitable for screening the Thai
population.

If sufficient individuals are available to participate
in the study that translates to other tests, a pretesting
phase should be conducted. If possible, the backward
translator should be a native speaker of the test’s original

language, have experience in the target language, and
live in a country that uses it; furthermore, if they could be
contacted, the translation would need to be returned to
the original test developer for review.
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Part 2
1. uasAnaguinaes
2. UezNaNAN
Part 3
1. LeZINANLANT?
2. unzfiwdoulngindas
Part 4
1. LAz NANLAILAZ AR DT LN
2. uasinADAR B IRz AR NG
Part 5
1. meaﬂaulmy'ﬂmaLmz?mﬁﬂmﬁmﬁm
2. meaﬂauLﬁﬂ@i’maz?mﬁuﬂ%@jmﬁ'aa
Part 6
1. wBursnanuesns Hundinasuden
2. WAz naNFT AR DNLAS
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