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Benefits of Auditory Training on Elderly 

People with Hearing Loss 

CAROLINA FERNANDES
12

, CARLA MATOS SILVA1,3 ANO CLARA ROCHA4,5 

(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 Ioss 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. Toe 

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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78 6 ±10.9 years. The data collection was d 
of the subjects w~s b ~d on demographic factors as weU as 011e tht 
a brief anarnne; ~ject. ln the practical part we proceeded t°11 the ~li~ 
tory sto~y of ea e !~ditory system through otoscopy, tympan~ Petiphll~. 
evaluatton of .th ram and we also evaluated the central part &alll, 8f ~1 
pie to~ au~og I with a signal-noise relation of lOdB and l5d~Ott&h ~ 
speech ~ n?

1
~: te~s revealed benefits with the auditory trainin · leslll~ 

All the mdívi ti~ªn m· noise showed statistically significant itnpg 0nee tl-: 
.... aarh percep o ill b fit b' rovPl\. '~ s_r;;"'~· . . Th auditory training w ene su 1ects with he . ~•l1en1 Conclus1on. e . • • · · th • arll\g 1 · 
d difficulties in speech perception, nurunuzmg e unpact the h ~s 

an I'lif ~ loss has in elderly peop e s e. ~ 

Key Words: auditory training; auditory perception; elderly PeopJe, 
hearing loss. ' 

INTRODUCTION 

For a Human Being, it is essential to manage keeping a coherent speec1i 
and its perception as being a social being he needs to be an entity endowed 
with a verbal language (Nunes, 2015). 

Audition belongs to a complex system that receives the sound vibra• 
tions through the tympanic membrane and in tum will be converted in 
sound signals that in a final phase will be transmitted through the audi­
tory pathway to the brain. All this processing is the key part for sound 
perception (Nunes, 2015). ln 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 cochlea 
nucleus whereas the downward pathways begin in the superior olivary 
complex ending in the medial geniculate complex that in tum will lead 
the sound impulses up to the cortex. (Moore et al., 2010). 

. When the Audiologist evaluates the auditory system he should eh~ 
1f the person hears properly, through calibrated equipment and specifi~ 
tests namely the Simple Tonal Audiogram and the Vocal Audiogram bu 
also if the person can process and interpret the sound properly (Sw: 
tow & Henderson Sabes, 2018). The importance of the evaluation of ~ 
auditory processing is recognised as most adults present alteration~.ª­
the CAP (Central Auditory Processing) levei dueto ageing or toª su 1f 
cent neurologic involvement (Tiffin & Gordon-Hickey, 2018; Silva et \; 
~Ol9). ln this wa~ this is carried out through behavioural auditory t:d 
m controlle~ amb1ances and this will grant the Audiologist to un~erst the 
how the subJect analyses the sound received and interpret acoustícallY 
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·-•ormation (Nunes, 2015; Silva et a 

t111d pu h different tests that study the v l.~ 2019). This can be 

:d ~ougcentral Nervous System) such as~ou~ fttnctions of the~~­

(AªditotY dancy monaural speech tests t e bmaural interaction te S 

10w re: dichotic speech tests (Bellis, 199:♦l~ral processing tests :d 
fi1laUY ding to the ASHA (1996), when ;h ~ & Beck, 2000). 

~c~º~akes compl~ints executing at least :~e is a CAP disorder, the 

stJDJec hich many times, although the audit of the tasks described 

avove ;ty and there are no cognitive alteratio:~ te~ho!d~ are within 

nofll'l;aints about the speech discrimination wh;n e m~vid~al makes 

comP morization of words or numbers or even il1 ihere 18 ~o~, about 

the .rnein orders leading us to conclude that th: .Present difficulties in 

foll?~er!I auditory system level however there ;: ; .preselrvation at the 

penp 1 th t ili h . , mvo vement at the 

central leve a w a~e an ~pa~t on the analysis of the audito infor-

mation. ~us the CAP diagnos1s will also have to include the ev3'uation 

f the auditory thresholds (AHSA, 1996; Machado, 2003· Haml t a1 

~OlB; Heeke et al., 2018). ' yn e ., 

If there are difficulties in the perception and discrimination of the sound 

stimulUS for a ~orm hear~r, for ~e elde~ly person who has undergone a set 

of transformati~ns a~socrated ~1th agemg that bring about psychological, 

physiological, b1ological 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, 

it is correct to assert that the elderly person will have difficulties in the dis­

crimination of the speech as all these alterations mentioned above will have 

animpact on the CAP levei (Martin & Jerger, 2005; Veras & Mattos, 2007). 

This set of alterations will have an influence on the individual' s quality of 

life ata psychosocial levei (Martin & Jerger, 2005; Veras & Mattos, 2007). 

The CAPO (Central Auditory Processing Disorders) diagnosis, it is 

ess~ntial to analyse the results obtained. It will permit to understan~ the 

~ difficulties of the subject and start the indivi~ual_ and persona~ed 

au~tory training, taking into account his/her limitations and focusmg 

~y on the areas that must be stimulated (Machado, 2003; Neves & 

Feitosa, 2003; Nunes, 2015). 

th 
The auditory training is constituted of a set of exercises_andhstratedi~~~ 

at pernu·t t . kill . hi h the sub1ect as a 
CUl o .unprove the auditory s s m w e ' · · is 

ess ty ~Nunes, 2015; Sweetow & Henderson Sabes, ZOlB). tTmhe ::s~:!o-
entiaI and . th trai nervous sys e 

Plastici is_ possible because e ce~ . the individual to work 

his/h ty, e~en m the ageing process. This pernuts ditory training must 

er bram, which leads us to conclude that ilie au 
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. (Nunes, 2015). According to some authors, th be alwa~s carne~ ~ut must have between 8 and 12. sessions at leaste for. mal auditory tra~f Therefore, the objective of this study is to evafn~e a week (~unes, th d. tory training can bring to the oldest popu1 u~~ 
the benefit that e au .1 

ªtion with an associated heanng loss. 

METHODOLOGY 
The current study was constituted of 16 subjects ~ith ~ average age of 78.6 ±10.9 years, all members of a D~~ Care ~entrem Coimbra district, Portugal. All the individuals who partic1pated m the study ha~ a nollnal bilateral otoscopy, bilateral type A tympanogram and ª medium tonai hearing Ioss under to 50 dB (deciBel) in both ears. 

The tests used were the otoscopy, tympanogram and the Simple Tonai Audiogram in the frequencies 500 !fz, 10~0 Hz, ~000 Hz and 4000 Hz was carried out. Posteriori, all the subJects_ w1th_ a light t~ moderate hearing Ioss underwent the CAP test, speech m no1se test w1th a SNR (Signal/ Noise Relation) of 10 dB and 15 dB. This exclusion criterion is that the CAP evaluation, as well as the auditory training, are carried out 50 dB above the medium tonal loss and the severe to deep losses exceed the possible maximum values to test with the audiometer. 
After carrying out evaluation of the auditory system, the formal audi­tory training starts. The formal auditory training was constituted of 10 sessions during 5 weeks where the subjects were divided in two groups of 8 elements. The group 1 (Gl) underwent an auditory training based on the speech in noise test and the group 2 (G2) underwent the filtered speech test. This distribution was made according to the difficulties showed during the evaluation of the speech in noise test. Those who revealed more difficulties in the speech in noise test integrated the G2. During the auditory test, the presentation of the sound stimulus was clone at random so that the subjects could not know the order of the sti­mulus presentation or if the given response corresponded to the stimulus presented: After c~rrying out all the sessions of auditory training, we p~o­ceede~ w1th the Simple Tonal Audiogram and with the speech in ~01se test w1th the sarne parameters used before beginning the training sess1ons, 

RESULTS 

B~fore carrying out the auditory training, the MTHL (Medium Tonal Heanng Loss) for the right ear was of 32,50 dB (±10,39) and of 31,48dB 
180 
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or the left ear. After the test, the MT 

(t9,03) ffot the right ear and to 31,25dB (±9,9) í HL decreased to 32,2 dB 

(t10,5_9) e z). However, these resul~s are not ~~ t~e _left ear_ (se~ _Figure 1 

a11d,. ~ (p===0,864; p=0,838, respectively). tistically s1gruficant for 

t1te .!VJ." 
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figure 1 Representation of the mean 

MTHL score obtained before and after 

hearing training in right ear. 
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/ Figure 2 Representation of the mean 

; MTHL score obtained before and after 

i 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 I Results before (TO) and after (Tl) the auditory training. 

However, when we compare the results obtained durin~ the sessions of the auditory training with the group Gl and ?2~ the a~dit_o~ training through the speech in noise test show values statistically s1gruficant when we compare the pre and post-training in ali the conditions (see Table 1). In relation to the auditory training through filtered speech test, the values are not statistically significant, except for the left ear for a SNR of 10 dB (p=0.006) (See table 1). 

DISCUSSION 

With ageing hearing loss tends to increase, with impacts on speaking comprehension in noisy environments and thus affecting communica· tion. Considering the results obtained in the Simple Tonal Audiogram, we verified that the values obtained, before the hearing training corres· pond to a light degree of hearing loss for both ears (BIAP, 1997). These v~lues showed small improvement after hearing training, however w1thout any statistically significant differences in the medi um tonal loss when we compare the conditions before and after hearing training either for ~e right ear (p=0,864) as for the left ear (p=0,838). These results meet Musiek & Baran (2007) study where it is also verified that the hearing tra· ining has any influence at the level of the hearing thresholds and rnediUlll tonal loss. 
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urrent study we could clearly s 
lJl the e nt a light degree hearing loss ee ~hat most part of the. di . 

rese so 1t w , m v1-
dt1alS P et such a low percentage of successes ;sn t exp~cted that the 
wºJd g for both ears, regardless the SNR b . speech m noise situ ~ 
tl
·ortS test :~dicative of CAPO, which tran 1 em? of 10 or lSdB. Th a 

.it are J.J.• din eh . s ates mt . ese 
,.c:w s derstan g spee m competin . o an mcreased diffi rt,v ,11 un . 1 g no1se 8• tu · -ciJtf µ• f a little heanng oss. Research and lini 1 ations, even in the 

11
resetlce ºd auditory communication have bee e c1r· cal practice concerrung 

r · g an · · h n 1ven by • ageíll t d differences m penp eral hearing questions about 
g
e-rela e . ' central auditory and co . -

ª. process.t.Jlg. gru 
uve . t . undergomg en sess1ons of hearin tr . . . 

Aftf we could verify statistically signific!it ~i;;ng acc~rding to the 
fable ' ding, We also realized that th h . ~r~nces m the speech 
understan . d . e eanng trammg with the s eech 
. . y situations test use m Group 1 reveal d t b . ~ . 
:;:&ess the SNR, with statistically significant k fe~enc~sq:!e:fo~:! 
ri ht ear (p<0.001) as for the left ~ª: (p=0.003 for SNR of l0dB and p=0.004 
fo~ SNR of lSdB) whereas t~e. trammg ':7ith filtered speech test undergone 

b 
the Group 2 was not eff1c1ent. ln spite of the increase of th 

Y if' d ft th t • . e successes 
percentage v~r ie .ª er e rammg, we hardly obtained a marginal sta-
tistical significance m SNR of l0dB (p=0.006). 

Ferguson&_ Hen~haw (2015) co1:clude that the auditory training resul­
ted in ~eneralized improvements m ~~asures of self-reported hearing, 
competing speech, and complex cogrutive tasks that ali 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 ~ontrol group. Importantly, changes in speech processing were acc~m­
p~~d by improvements in speech perception. Thus, cenÍ:al pro~essmg 
?~ficrts associated with hearing loss may be partially reme.dia!ed with tra­
uung, resulting in real-life benefits for everyday commumcation. 

CONCLUSION 

Considering that the MTHL average is of light degr~ !11 ~e s~m~e 
evaiuated (BIAP . t d tha t the discruruna tion m e 
StlAo,.,L • , 1997), 1t was expec e 1 1 8 but it was not 
,"'1.:Ut m noise test would not obtain such ow va ue 
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f uccesses was smaller of 50% for both 
verified as th~ percenta3e ;o~templating the strong, po~itive anct s~ªr_s 11\ 
all the conditions tes!e · can conclude that the auditory tra· . ªtisij, 
cally significant relaf on, w~e of the CAP evaluation tests. Alth1:::g ha.8 influence º11: ~e per orm:n_uence at the MTHL levei. As a resu1t gh the 
auditory traíJUllg has no sert that the auditory rehabilitation pro of the 
facts mentioned, w_~c:;; asuditory training can be ways to reach sugrªtrt­
mes interrelated w1 e a a1 inter relationship, which will conseq ccess, improving people' s persoi:i uenuy 
lead to a better quality of life. 
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