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Yoshimura,T., Iwata,M., Saito,A., Ueda, I., Osawa, A.:

Relationship between discourse ability and hearing in dementia, nominated for best
poster award at 5th Singapore Rehabilitation Conference on September 8-9, 2017
(Abstract book p. 74)

1) Aims

Hearing decline in elderly is reported to be possibly one of the risk factors to
worsen cognitive functions (Dupuis et al., 2015, Wingfield et al., 2005). Yoshimura
et al (2017) also reported that delayed memory recalls of all the cognitive tasks was
significantly related to hearing in normal elderly by using screening hearing test.

On the contrary, lexical retrieval in discourse would be an early indicator of
Alzheimer’s disease better than other cognitive tests (Pekkala et al., 2013).

Our aim is to consider the relationship between hearing and discourse ability
in dementia. We hypothesis hearing and discourse ability would be related as is the
case with other cognitive functions such as memory. Moreover, we seek to examine
how to augment and alternate discourse ability in dementia with hearing loss from
a perspective of rehabilitation.

2) Methodology

We studied twenty-two elderly persons with dementia, 14 males and 8 females,
range in age from 65 to 91 years old, 19 as Alzheimer’s disease and 3 as others.
Hearing thresholds were measured by an audiometer with pure-tones at standard
octave frequencies from 250 to 8,000 Hz in each ear under headphones (Table 1).

Table 1 demographic data of participants

age (years old) 75.8+ 6.6 (65-91)
gender male 14 female 8
Education (years) 12.0+ 2.3 (9-16)
‘ Dlag nosis Alzheimer’s Frontotemporal Lobar argyrophilic grain
Disease Degeneration dementia
19 2 1
Clinical Dementia Rating CDRO.5* CDR1 CDR2 CDR3
11 9 2 0
CDR0.5*is ded as p state. However, recent studies (Morris et al., 2001) reported

CDRO.5 possibly represents early stage of d Therefore we included CDRO0.5 as dementia.
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Regarding discourse tasks, Cookie Theft Picture (Goodglass & Kaplan, 1983)
was conducted. Additionally, other neuropsychological tests for memory and non-
verbal inference ability were administered (Figure 1).

+ Hearing test Il ¢ Discourse task N (- ?t}tler neuropsychological |
. i : - . : . tests
ﬁ)l:ilsometer with pure Cookie Theft Picture + Roy’s Aiiditors Varbal
(CTP) Learning Test (AVLT)

* At Stand?'rd octave » from Boston * Sum of recalled words from 5
frequencies form 250 to 3 . A trials were used for analysis.
8000Hz in each ear Diagnostic Aphasia * Raven’s Coloured
under headphones Examination Progressive Matrices

- Average hearing (Goodglass & Kaplan, 1983) (RCPM)
threshold were calculated * Words were counted + Total numbers correct were
based on 4 octave for analysis. used for analysis.
frequencies for analysis.

ord retrieval in

iscourse

’Hearing threshold

Figure 1 Tasks in this study

3) Results

The distribution of Four Frequency Average (4FA) of better hearing ear was
shown in Table 2.

Table 2 Distribution of Four Frequency Average (4FA) of better haring ear

-10to 15 16 to 25 26 to 40 41 to 55 561070
4FA(db) None Slight Mild Moderate | Moderately
severe
2 12 6

1 1

Numbers of participants in each threshold

Four Frequency Average (4FA) was calculated as (500 Hz +1000 Hz +2000 Hz +4000 Hz)/4

Pearson’s correlation coefficient revealed significant positive correlations
between the hearing and lexical retrieval in discourse (right: r=.46, p<.05, left: r=.43,

p<.05). However, there were no significant correlations between hearing and other
cognitive tasks.
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4) Conclusion

Hearing was related to the discourse ability, but not to memory and non-verbal
inference ability in dementia.

Hearing decline might result in discourse disability because of weakened
auditory feedback. It was reported that auditory feedback of what one said would be
a pathway for semantic monitoring (Lind et al., 2014). We speculated that, because
of hearing decline, auditory feedback of what one described might also be
deteriorated.

In a discourse task, one needs not only to grasp each part drawn in the scene,
but to summarize each part. Summarizing each part is important, because a
discourse task with scene picture requires integrating each part or element into the
whole. Weakened Auditory feedback would make it difficult to activate the first
described information with which one integrated the next part, leading to less
summarizing or less words in discourse.

Contrary to the previous research, the relationship between hearing and
memory did not reach significant in this study. It was speculated that not all the
aspects of memory would be affected by hearing decline. Further research would
be necessary to elucidate this issue. Another speculation was that it was possibly
because memory performances were too low in most of the participants with
dementia to show significant correlations.

We suggest that it would be necessary to implement hearing in dementia not
only to intervene hearing itself, but to effectively augment and alternate discourse
or communicative abilities by stabilizing auditory feedback based on the relationship
between hearing and cognitive functions.
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