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Abstract

The current study was aimed to assess auditory comprehension by using the Revised Token Test (RTT) in Telugu. A total of 20

Telugu-speaking aphasics with an age range of 17 to 80 years participated. Qualitative analysis was done to get the details of the er-
rors made by each type of aphasia while performing the test. Results revealed that the performance of all aphasics was observed to be
76% to 93% on all the subtests. Females participated better than the male aphasics. The anomic aphasia group performed well when
compared to other types. Error analysis reveals that the incorrect responses were mostly observed in G3 and G4. While performing
the test, various errors such as ‘confusions’, ‘multiple attempts’, ‘visual interceptions’, ‘I don’t know’ and ‘No response’ were observed.
As the complexity of the sentence occurred, 25% of participants mostly responded by saying "don’t know" and “no response” was
given by 15% due to the comprehension deficits. All the aphasics performed poorly on various linguistic elements such as adverb
clauses, along with place prepositions, object I nouns, implied common verbs, left-right prepositions, and size II adjective sections,
except for anomic, where they showed errors only in adverb clauses. Poor performance might be due to an increase in linguistic
and cognitive complexity. Finally, the author found that the auditory comprehension was poor for all the types of aphasias with the

increase in complexity of sentences. Anomic aphasics performed better than all the aphasics. Authors stated that detailed auditory

comprehension assessments are essential in assessing aphasics and are crucial before starting management.
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Introduction

Communication is successful when a person understands what
the speaker is talking about. Typical individuals can engage in
healthy communication without any interruptions due to their
ability to understand by listening to speakers through auditory
mode. The process is termed “auditory comprehension.” Aphasia is
defined as a loss of language due to damage to the brain. Auditory
comprehension is affected in individuals with aphasia. The process
of understanding what one hears through listening is called audi-
tory comprehension’. Aphasia is most commonly the result of an

occlusion within the middle cerebral artery (MCA) territory. After

its origin from the internal carotid artery, the MCA bifurcates into a
superior and an inferior branch. Occlusions involving the superior
division tend to lead to similar lesion patterns, which are differ-
ent than the patterns yielded by strokes resulting from occlusion
of the inferior division of the MCA as stated by various authors
[2,6,7,15,24]. The general pattern of speech and language impair-
ment that results from stroke is somewhat predictable as the type

of aphasia is associated with specific lesion patterns.

Authors [20,21] reported that auditory comprehension defi-
cits exist in all cases of aphasia. Most researchers have shown that

the majority of expressive problems are often associated with im-
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pairments in comprehension. The extent of the auditory compre-
hension deficits associated with aphasia ranges from very severe
impairments (Global aphasia) to subtle impairments (Anomic
aphasia) were seen in reading, writing, speaking, and understand-
ing. Research has shown that stroke patients with auditory com-
prehension impairment typically show poor comprehension of
pictures, and it has been reported that comprehension-impaired
stroke patients express semantic access deficits in the auditory-
verbal domain as well as multimodal semantic deficits. In the most
severe cases, stroke patients with auditory word comprehension
impairment comprehend almost nothing that is said, failing to
respond appropriately to verbal questions, commands, or single
words. In more moderate cases, however, patients may be able to
understand, with effort, a few words and statements. The deficit
in auditory word comprehension caused by a stroke is caused by
semantic (access)-level impairments rather than phonemic level
impairments. Phonemic-level aspects of auditory word recognition
are bi-hemispherically organised, as unilateral disruption, even in
an acute stroke, does not appear to lead to profound deficits in pho-
nemic processing in auditory word comprehension. Auditory com-
prehension is poor in Wernicke, transcortical sensory, and global
aphasias. Mild auditory comprehension deficits are observed in
Broca, transcortical motor, and anomic aphasias, whereas it is
relatively good in conduction aphasia [10]. The reliability of the
five-item (total 55 items) Revised Token Test for individuals with
aphasia. They examined 12 adults (51 to 80 years old) with aphasia
due to left-hemisphere stroke. The first five items of subtests [-VIII
and X, and all the ten items in subtest IX. The results showed that
overall mean scores were highly reliable, while individual subtests
and linguistic element scores were moderate to highly consistent
[18]. Various authors [8] have examined 19 adults (11 males and 8
females) for three conditions: traditional, pointing, and eye move-
ment. Results revealed that the traditional RTT scores indicate nor-
mal comprehension for all participants; pointing conditions indi-
cate good comprehension; and for eye movement conditions, for
each subtest, the amount of time that fixes were allocated to target
images significantly exceeds chance expectations. An item analy-
sis of Revised Token Test in 250 healthy Spanish speaking children
age ranges from (4 to 12 years). The RTT consists of 10 subtests
of 10 commands each. Results revealed that the significant change
in RTT scores at age 10 and shows high discrimination level at dif-
ferent ages, from younger children (4 to 9 years) to older children
(10 to 12 years) [19]. The Revised Token Test in Telugu [11] and
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administered it to 100 participants of the normal population, both
males and females (20-65 years). A total of 20 objects were used
for the test. Results revealed that the performance of people aged
61-65 years showed a highly significant difference. There is no gen-
der difference, whereas both males and females have performed
equally well. A study was done to measure the verbal syntactic
comprehension in 60 aphasic patients (Broca’s and Wernicke’s).
The results revealed that the verbal comprehension performances
of Broca’s and Wernicke’s aphasics were compared, although the
two groups gave different quantitative results, almost no qualita-
tive differences were found between them [17]. Inter-rater agree-
ment in scoring the Revised Token Test in a language-normal group
and 10 aphasics was studied and results reveal that the patterns of
subtest characteristics and specific error types are evident across
scoring disagreements; thus, these are important factors to em-
phasise during training to minimise scoring errors and increase
reliability [16]. The Revised Token Test in Telugu was developed
[11] on normal individuals. There is a dearth of research on clinical
populations, especially the data on auditory comprehension, which
is limited. Hence, the present study was aimed at checking auditory

comprehension in different types of aphasia by using RTT-T.

Method and Procedure

Participants

The present study aimed to compare the auditory comprehen-
sion (AC) between different types of aphasias using the Revised
Token Test in Telugu (RTT-T). A total of 20 Telugu-speaking apha-
sics with an age range of 17 to 80 years participated. All partici-
pants were divided into four groups based on age (G1: below 30
years) (G2: 31-50 years) (G3: 51-70 years) (G4: above 70 years).
The criteria for the participants are that all the participants should
be native Telugu with normal hearing sensitivity and should be
diagnosed with aphasia. Participants who have a history of visual
and auditory problems and any other comorbid conditions are ex-
cluded from the study. Groups and participant details were given
in table 1.

S.no Fluent Non fluent
1 Wernicke (5) Broca (5)
2 Conduction (4) Global (4)
3 Anomic (2) -

Table 1: Types and no. of participants.
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Material used

Developed RTT-T'!, was used to assess aphasic patients.

Procedure

Each subject was seated comfortably in front of the table at a
distance where it was easy to touch and pick up the test material.
The objects were arranged on a table in front of each participant
and they were asked to touch or place the material by the side,
front, back, right, or left when the clinician said. The scores of each
sub-test of each item were given individually. The test was done in
a quiet and distraction-free environment. The examiner was also
alert regarding the level of fatigue and discontinued the testing if

there were signs of poor vigilance while performing the tasks.

Instructions

The participants were given instructions in Telugu that “I am
going to administer a test on you.” I'll ask you to show or touch the
object on the table, and you must keep one item on top of the other,
front or back, left or right. you don’t understand what I have said,
stop me and ask me to repeat it. I will repeat it once again. Prior
to the test, pre-test instructions were given to get a concept of the
test. The test was done in a quiet and distraction-free environment.
The examiner was also alert regarding the level of fatigue and dis-
continued the testing if there were signs of poor vigilance while

performing the tasks.

Testing procedure

The objects were arranged on a table according to each subtest.
For 1, 3,5, 7 and 9 subtests, only big objects were arranged, and for
2,4, 6,8and 10, both big and small objects were arranged. These
objects were arranged in a parallel row, one after the other. A mini-
mum distance should be maintained throughout the test so that it
will be easy to perform and place the material by the side of, front

of, back, right, or left when the clinician says.

Scoring

The test consists of ten subtests. Each subtest consists of ten
commands with different linguistic elements like colours, adjec-
tives, nouns, etc. A score of 1 was given for the correct response.
A score of 0 was given as an incorrect response. The total overall

score is 570.
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Qualitative analysis

Analysis was done by calculating percentage of performance in
each subtest. Error analysis was done to know the accuracy of the

tasks which are performed by the participant.

Results and Discussion

Overall performance on all the subtests

Subtest I: 93.33%, subtest II: 86.75%, subtest I1I: 82.41%, sub-
test IV: 85.31%, subtest V: 76.33%, subtest VI: 81.31%, subtest VII:
79.66%, subtest VIII: 81.43%, subtest IX: 76.12%, and subtest X:
77.12%. The overall performance in all the subtests ranges from
76 to 93%, which means that all individuals have performed well in
all the subtests. The drop in performance percentage was seen as
the complexity of the sentences increased. Overall, in the present
study, the lowest percentage was seen in subtests Vand IX (76.33%
and 76.12%) respectively. All the data is depicted in Graph 1.
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Graph 1: shows the percentage of performance

on all the subtests.

Percentage of overall performance in gender

In subtest I, females with 95.83% outperformed males with
92.70%, in subtest II, females with 91.84% outperformed males
with 85.46%, in subtest III, females with 88.75% outperformed
males with 75.41%, in subtest VI, males with 82.18% outper-
formed females with 77.81%, in subtest VIII, females with 85.93%

outperformed males with 80.31%, and Males outperformed than
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females in subtest IX, scoring 76.71% to 73.75%. Females outper-
formed males in subtest X, scoring 78.12% to 76.87%. percentage
of overall performance by gender in all subtests ranges between 73
and 95%. Overall results show that females performed slightly bet-
ter than males. All the data is depicted in graph 2.
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Graph 2: shows overall percentage of performance

of gender across subtests.

Overall, the percentage of performance by gender across sub-
tests reveals that females performed better when compared to
males. The present study is in favour of [19], who found that fe-
males performed better than males when RTT scores were com-

pared across subtests.

Types of responses

While administering the test, different type of responses was

seen across gender in various age groups.

Types of Responses in Various Age Groups
B8 | Gender | € | SVR D I sC
group
<30 M v v v N
31-50 F v v v v v
M v v v v v
51-70 F v v v
M v v
>70 M v

Table 2: Shows types of responses of participants across gender
in various age groups.
*Note: C - Complete, SVR - Sub-vocal Rehearsals, D - Delayed, I -
Immediate, SC - Self Correction
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Table 2 summarises the responses of females and males across
various ages. The responses of the participants to their perfor-
mances differed qualitatively across the age groups. The partici-
pants’ responses were mainly in the form of complete responses.
Sub-vocal rehearsals, delayed responses, immediacy, and self-cor-

rections were noticed.

Group 1 (G1; 30 years) shows that two male participants par-
ticipated and responded well by completing the tasks. Subvocal
rehearsals, immediate and self-corrections were observed without
any delay in the performance. Group 2 (G2; 31-50 years) shows that
there are seven participants (2 females, 5 males), among whom one
female and two male participants showed delayed responses and
self-correction was observed, and the responses of the other par-
ticipants were mostly immediate, complete, and showed sub-vocal
rehearsals. Group 3 (G3; 51-70 years) shows that there were 10
participants (2 females and 8 males). Here, 2 females and 2 males
haven’t completed the task. Delayed responses were observed.
Whereas SVR, immediate, and self-corrections were not observed,
the remaining six participants completed the tasks with a delay in
duration. Group 4 (G4; > 71 years) shows that only one participant
was there and the types of responses were not complete and de-
layed responses were observed. In G3 and G4, no self-correction
and immediate responses were observed. Overall responses to the
test vary between complete, sub-vocal rehearsals, and immediate.
This might be due to the increase in the average age and the com-

plexity of sentences in various tasks.

Error analysis

Incorrect responses

While administering the test, a few incorrect responses were
observed. The incorrect responses are as follows: Incorrect re-
sponses were mostly observed in G3 and G4. 35% showed confu-
sion was observed due to the different sizes of the objects. Multiple
attempts by 50% This might be due to the increasing complexity
of sentences. This visual interceptions by 30% might be due to the
increase in age and different sizes of the objects. I don’t know by
25%, which was observed in higher subtests like subtests 8, 9, and
10 as the complexity increased and there was no response by 15%
due to the comprehension deficits. The overall incorrect responses
were seen from 15% to 50%. Most of the responses were “multiple
attempts”. Various incorrect responses and percentages were given
in table 3.
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Type Number Percentage multiple attempts, visual interceptions, don’t know, no
Confusion 7 350 response were also observed.
Multiple attempts 10 50% Overall, the linguistic elements analysis found that in all the
Visual interaction 6 30% types of aphasias, there are various linguistic problems similar in
Don’t know 5 25% each type except for anomic, where limited performance was seen
No response 3 15% only on adverb clauses. The non-fluent aphasia mostly showed er-

rors on tasks related to the size, direction, and placement of ob-

Table 3: Incorrect responses for the given items. jects. Fluent aphasics showed poor performance in place preposi-

i i Lo i tions, adverb clauses, object nouns, and implied common verbs.
Analysis of linguistic elements based on types of aphasia o ]
Table 4 shows the overall linguistic element performance of vari-

. ous aphasics.
Fluent aphasias P

e  Conduction Aphasia: Poor performance was observed . Afrerage
. . S. Types of Linguistic | Average % time to
on place prepositions, adverb clauses, object nouns, and .

No Aphasias Elements | of responses | complete
implied common verbs. There was an average of 47.5% test
responses were seen in the linguistic aspects among all 1. | Conduction | Place prep- 47.5 % 55mins
the conduction aphasics. The average time taken to com- ositions,
plete the test was 55 minutes. Adverb

clause, Ob-
e  Wernicke’s aphasia: Poor performance was observed on ject I noun,
adverb clauses, place prepositions, and implied common Implied
verbs. There was an average of 41% responses observed common
in the linguistic aspects among all the Wernicke aphasics. verbs
. o .
The average time taken to complete the test was 56 min- 2. | Wernicke's Aldverb 41% 56mins
clause,
utes. Various errors like confusions, multiple attempts, Place prep
visual interceptions, don’t know, no response were also ositions,
observed. Implied
common
e  Anomic Aphasia: Poor performance was observed only verbs
on adverb clauses. The remaining elements were per- 3. Anomic Adverb 47.5% 60mins
formed well by all the anomic participants. There was clauses
an average of 47.5% responses observed in the linguistic 4. Broca’s Left-right 45%, 45mins
aspects among all the anomic aphasics. The average time preposi-
taken to complete the test was 60 minutes. tions, Place
preposi-
Non fluent aphasias tions and
Adverb
e Broca’s aphasia: Poor performance was observed on clause
left-right prepositions, place prepositions, and adverb 5. Global Left-right 42.5% 57.5mins
clauses. There was an average of 45% of responses ob- preposi-
. . . , tions, Size II
served in the linguistic aspects among all the Broca’s o
) ) adjectives,
aphasics. The average time taken to complete the test was
Place prep-
45 minutes. ositions
and Object I
e Global aphasia: Poor performance was observed on left- noun
right prepositions, size Il adjectives, place prepositions,
and object [ nouns. There was an average of 42.5% of Table 4: Whole linguistic elements performance
responses observed in the linguistic aspects among all by various aphasics.

the global aphasics. The average time taken to complete

the test was 57.5 minutes. Various errors like confusions,
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Overall, among all the aphasics, the anomic aphasia group per-
formed well on all linguistic elements except for adverb clauses.
Interestingly, all other types of aphasics also performed poorly on
adverb clauses along with place prepositions, object I nouns, im-
plied common verbs, left-right prepositions, and size Il adjective
sections. Poor performance might be due to the increase in linguis-

tic and cognitive complexity.

The findings of this study agree with those of [12], who stated
that the errors showed an unsimilar pattern and grammatical as-
pects such as “left and right preposition” and “temporal order of

events” were relatively sensitive to aphasic deficits.

The findings of this study agree with those of [16], who stated
that RTT scoring training programmes should include more promi-
nent practise with (a) subtests containing a greater number of ele-
ments, (b) patients producing a greater variety of error types, and
(c) errors that cause the most disagreements (delays, immediacy,
errors, and self-corrections). By giving attention to and highlight-
ing each of these criteria during score training and RTT adminis-
tration, the probability of poor rater agreement can be minimized
and scoring accuracy improved. The present study results are in
consensus with [12], that the test performance was not able to dis-

criminate among aphasic groups.
Conclusion

The findings of this study revealed a few remarkable aspects
of aphasic individuals’ auditory comprehension abilities. All the
individuals have performed slightly better in all the subtests, and
the percentage of overall performance in all the subtests ranges
between 76% and 93%. There is a gender difference. Whereas fe-
males performed better in all the subtests, the percentage of over-
all performance in each gender ranges between 73% to 93% of

types of responses in various age groups across genders.

In G1 (30 years), two male participants participated and re-
sponded well by completing the tasks. Subvocal rehearsals, im-
mediate and self-corrections were observed without any delay in
the performance. In G2 (31-50 years), there are seven participants
(2 females, 5 males), among whom one female and two male par-
ticipants showed delayed responses and self-correction, while
the responses of the other participants were mostly immediate,
complete, and showed sub-vocal rehearsals. In G3 (51-70 years),
there were 10 participants (2 females, 8 males). Here, 2 females

and 2 males hadn’t completed the task. Delayed responses were
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observed. Whereas SVR, immediate, and self-corrections were
not observed, the remaining six participants completed the tasks
with a delay in duration. In G4 (> 71 years), only one participant
was present, and the types of responses were not complete and
delayed responses were observed. In G3 and G4, no self-correction
and immediate responses were observed. Overall responses to the
test vary between complete, sub-vocal rehearsals, and immediate.
Because several types of aphasic patients participated in the study,
qualitative analysis was done depending on the type of aphasia,
and the findings indicated that anomic aphasics performed better
than other types of aphasics. Broca’s and Conduction aphasics have
outperformed Wernicke’s and Global aphasics. In error analysis,
the incorrect responses were mostly observed in G3 and G4. 35%
showed confusion was observed due to the different sizes of the ob-
jects. Multiple attempts by 50%. This might be due to the increas-
ing complexity of sentences. visual interceptions by 30% might be
due to the increase in age and different sizes of the objects. I don’t
know by 25%, which was observed in higher subtests like subtests
8,9, and 10 as the complexity increased and no response by 15%
due to the comprehension deficits. Overall, among all the aphasics,
the anomic aphasia group performed well on all linguistic elements
except for adverb clauses. Interestingly, all other types of aphasics
also performed poorly on adverb clauses along with place prepo-
sitions, object I nouns, implied common verbs, left-right preposi-
tions, and size Il adjective sections. Poor performance might be due
to the increase in linguistic and cognitive complexity. There was no
significant difference found when Wernicke’s and Broca’s aphasias
were compared. The current study results can serve as reference
data to understand various aphasia while assessing and treating

auditory comprehension.
Limitations and future suggestions

The present study is limited to 20 aphasics, limited types of
aphasias, and restricted to monolingual and adults. All the subjects
are in a rehabilitation period for 3 months. The study can be ex-
tended to transcortical sensory and transcortical motor aphasias,
pre and post therapy aphasics, can be extended to bilingual popula-

tions, and can be extended to large clinical populations.
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