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Benefits of Auditory Training on Elderly
People with Hearing Loss

CAROLINA FERNANDES"2, CARLA MATOS SiLva!® AND CLARA ROCHA®?

(On behalf of the AGA@4life Consortium)

ABSTRACT

Background: With ageing, the presence of an additional difficulty in
the speech perception is notorious, independently of the associated hea-
ring loss degree, mainly in situations of difficult listening. Therefore, the
auditory training becomes relevant in order to minimise these difficulties
in speech comprehension and to decrease the impact of hearing loss in
elderly people’s life. Purpose: Evaluate the benefit of auditory training in
the oldest population with hearing loss. Methodology: Cohort study. The
subjects were divided in two groups in which the type of auditory trai-
ning varied in order to evaluate the training influence. All the ethic requi-
rements were respected. The population of the study was constituted by
16 subjects with hearing loss, between light to moderate. The average age
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INTRODUCTION

For a Human Being, it is essential to manage keeping a coherent Speech
and its perception as being a social being he needs tobe an entity endoweg
with a verbal language (Nunes, 2015).

Audition belongs to a complex system that receives the sound vipy,
tions through the tympanic membrane and in turn will be converted iy
sound signals that in a final phase will be transmitted through the aug:
tory pathway to the brain. All this processing is the key part for sound
perception (Nunes, 2015). In order to get a correct perception of sounds,
the subject auditory system must be intact (Silva et al., 2019).

The upward auditory pathways begin the complex of the cochle
nucleus whereas the downward pathways begin in the superior olivay
complex ending in the medial geniculate complex that in turn will lead
the sound impulses up to the cortex. (Moore et al., 2010).

. When the Audiologist evaluates the auditory system he should Ch‘?c,k
if the person hears properly, through calibrated equipment and SPeaﬂi
tests pamely the Simple Tonal Audiogram and the Vocal Audiogra™ b
also if the person can process and interpret the sound properly (SWE;
tow & Henderson Sabes, 2018). The importance of the evaluation ©
auditory processing is recognised as most adults present alteratio” >
the CAP (Central Auditory Processing) level due to ageing or to @ o
cent neurologic involvement (Tiffin & Gordon-Hickey, 2018; Silva
2019). In this way, this is carried out through behavioural auditoty 4
In controlled ambiances and this will grant the Audiologist to undes

how the subject analyses the sound received and interpret acouStiCall

178



ﬁﬂally ding 10 the ASHA (1996), when ;heerulsj % Beck, 2000)
bf}eccctomakes comPtlf’ﬂntSS e>1<telfutm3 at least oﬁelst’)fa t}ﬁ::\ tI;scli(is?irder’. the
gl Jv < which many times, although the auditory threshold $ described
aboma ty and there are no cognitive alterations, the indj ?‘dare within
no;lP ints ab(,)ut the speech discrimination when there i;, 1n o) makes
E}?e F emoriz ation of Words or numbers or even will present di?fliizl:ibogt
ing orders leading us to conclude that there is preservation aﬁ}1\n
periphe ral auditory system leyel however, there is an involvement at thz
{ niral Jevel that will have an impact on the analysis of the auditory infor-
ion. Thus the CAP diagnosis will also have to include the evaluation

ma .
mite" ditory thresholds (AHISA, 199; Machado, 2003; Hamiyn et al
2018; Heeke et al., 2018). .

If there are difficulties in the perception and discrimination of the sound
simulus for a norm hearer, for the elderly person who has undergone a set
of transformations associated with ageing that bring about psychological,
physiological, biological alterations and where the appearing of bilateral
progressive sensorineural auditory alterations is common as it is the case of
presbycusis caused by the degeneration of the ciliated cells of the inner ear,
itis correct to assert that the elderly person will have difficulties in the dis-
aimination of the speech as all these alterations mentioned above will have
animpact on the CAP level (Martin & Jerger, 2005; Veras & Mattos, 2007).
This set of alterations will have an influence on the individual’s quality of

life at a psychosocial level (Martin & Jerger, 2005; Veras & Mattos, 2007).

The CAPD (Central Auditory Processing Disorders) diagnosis, it is
essential to analyse the results obtained. It will permit to understand the
main difficulties of the subject and start the individual and personalized
auditory training, taking into account his/her limitations and focusing
wainly on the areas that must be stimulated (Machado, 2003; Neves &

FeitOSa 2003: N
» 4003; Nunes, 2015).
) of exercises and strategies

The auditory training i i
ry training is constituted of a set , ffi-
cuellt Permit to improve tghe auditory skills in which thelgub’]fe}fc: };raasiliﬁigfils
ty (Nunes, 2015; Sweetow & Henderson sabes, 20 )Zétem has neuro-

SSential and j : tral nervous S
Plagti. 1s possible because the cen : ndiv
his/hzlty' €ven in the ageing process. This pet n;}ll’t: ;ﬁfﬁtory training must

I brain, which leads us to conclude that
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' , ding to some auth
be al rried out (Nunes, 2015). Accor ' ors,
meala azgfoi; training must have betwegn 8 and 12-se331ons at leag;e fop,
a week (Nunes, 2015). Therefore, the objective of this study jg to eVal(:lnce

ate

the benefit that the auditory training can bring to the oldest Popy,.
with an associated hearing loss. tiop

METHODOLOGY

The current study was constituted of 16 subjects with an aVerage
of 78.6 +10.9 years, all members of a Day Care Centre in Coimbr, dish-aige
Portugal. All the individuals who participated in the study hag , no 5,
bilateral otoscopy, bilateral type A tympanogram and a medium, 4,
hearing loss under to 50 dB (deciBel) in both ears. nal

The tests used were the otoscopy, tympanogram and the Simple T,
Audiogram in the frequencies 500 Hz, 1000 Hz, 2000 Hz and 40 Hz “r,l:i

carried out. Posteriori, all the subjects with a light to moderate hearip

loss underwent the CAP test, speech in noise test with a SNR (Signal/
and 15 dB. This exclusion criteriop is that the
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(ﬁb,59) fe ),e ngever, these results a(rtgr’?gtfor the left ear (see Figure 1
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figure 1 Representation of the mean Figure 2 Representation of the mean
MTHL score obtained before and after  MTHL score obtained before and after

hearing training in right ear.  hearing training in left ear.

Through the comparison of the results of elderly people performance
in the speech in noise test, pre and post-test, the increase of successes in
both ears is notorious and statistically significant, independently if the

SNRis of 10 dB or of 15 dB (see Table 1).
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Table 1 Results before (T0) and after (T1) the auditory training.

However, when we compare the results obtained during the sessio
of the auditory training with the group G1 and G2, the auditory trajmnns
through the speech in noise test show values statistically significant whe
we compare the pre and post-training in all the conditions (see Tabje 1;1
In rela:iotn :i(; thsﬁluditor)fl1 training through filtered speech test, the vaye
are not statistically significant, except for the 1
ot tabl}é ; )gm p e left ear for a SNR of 10 dp

DISCUSSION

With ageing hearing loss tends to increase, with impacts on speaking
c.omprehex}smr} in noisy environments and thus affecting communica-
tion. Considering the results obtained in the Simple Tonal Audiogram,
w: \éenﬁed. that the values obtained, before the hearing training corres
5alr111 ! Stos?1 hgh(ti degree of hearing loss for both ears (BIAP, 1997). These
ik ar?wet t'srr.lall Improvement after hearing training, however
when we cgnsi a 15“&311)’ Slgp}ﬁcant differences in the medium tonal 1055
for T op pare_ e conditions before and after hearing training eithé’
Miisich &EB ear (p=0,864) as for the left ear (r=0,838). These results mee!

aran (2007) study where it is also verified that the hearing

ining has any infl , :
fomel g y influence at the leve] of the hearmg thresholds and mediu®
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pre?eﬂc:nd auditory Com. mun.ication have been d; practice concerning
2066 :fferences in peripheral hear;
5 lated 41 ring,
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o undergoing ten sessions of hearing train; i

Tabletl, L .could verify Stafclstlcally significeit dilfr}ggnggs(;;dlt;\lg g thﬁ

ding. We also reahzefi that the hearing training with the :Peezh
z n0isy Situau?\%i teS.:hUSteC:i in Group 1. %‘evealed to be quite efgfiznt
regardless the S 1 / “f’l tf\ al Sftlcally significant differences either for the
fight ear (p<0.001) as for i eft ear (P=0:003 for SNR of 10dB and p=0.004
for SNR of 15dB) whereas the training with filtered speech test undergone
by the Group 2 Was not eff1c1en.t. In spite of the increase of the successes
Percentage verified .after the training, we hardly obtained a marginal sta-
ttical significance In SNR of 10dB (p=0.006).

Ferguson & Henshaw (2015) conclude that the auditory training resul-
ted in generalized improvements in measures of self-reported hearing,
competing speech, and complex cognitive tasks that all index executive
functions. This suggests that for auditory training related benefits, the
development of complex cognitive skills may be more important than the
refinement of sensory processing. Furthermore, outcome measures should
be sensitive to the functional benefits of auditory training. Similarly the
study of Anderson et al., 2013, we verified that after training, the auditory
training group with hearing loss experienced a reduction in the neural
representation of the speech envelope presented in noise, approaching
levels observed in normal hearing older adults. No changes were noted in
the control group. Importantly, changes in speech processing were accom-
panied by improvements in speech perception. Thus, central processing
deficits associated with hearing loss may be partially remedia?ed with tra-
ing, resulting in real-life benefits for everyday communication.

CONCLUSION

Considering that the MTHL average 1S of light degree in the sample

evSpeechaluated (BIAP, 1997), it was expected that the discrimination in rtl};e
In noise test w<,)u1d not obtain such low values but it was
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lead to a better quality of Life.
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