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Assessment of the socio-emotional state of persons
with presbyacusia using hearing amplification
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SUMMARY

Introduction/Objective Presbycusis or senile hearing loss is a physiological phenomenon that manifests
as a gradual effect of hearing loss in adults. The aim of this work is to examine the socio-emotional state
of elderly people with hearing loss.

Methods The research was conducted at the Department of Audiology and Vestibulology of the Zemun
Clinical Hospital Center. A subjective assessment was conducted using the Hearing Handicap Inventory
for the Elderly — HHIE scale. This questionnaire is designed to assess the emotional and social functioning
of people with presbycusis and to monitor the effect of auditory rehabilitation. Basic data were obtained
through audiological diagnostics, questionnaires and interviews with respondents.

Results 120 subjects participated in this research, 60 subjects with senile hearing loss using auditory
amplification and 60 subjects with senile hearing loss without hearing amplification. In subjects with
auditory amplification, there is no statistically significant difference in the results of the HHIE at the
beginning of the study and after one year (t = 1.07, df = 59, p = 0.28), but a statistically significant
difference is observed in the HHIE-S score (t = 3.0, df =59, p = 0.004). In 17 subjects who did not have
a hearing aid at the beginning of the research, during the research, for a period of one year, auditory
amplification was carried out and a good correlation between the HHIE and the subscales on the HHIE
test/retest was established.

Conclusion Hearing amplification often does not fulfill its goal in individuals — to improve listening and
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speech intelligibility, which may be a consequence of untimely amplification.
Keywords: old age; presbycusis; hearing impairment; hearing rehabilitation

INTRODUCTION

Presbycusis or senile hearing loss is a physi-
ological phenomenon, which is a gradual, cu-
mulative effect of hearing loss in adults [1]. It
is a progressive and irreversible, bilateral hear-
ing loss due to degeneration of the cochlea and
related inner ear structures or auditory nerves.
It is a sensorineural hearing loss characterized
by the inability to translate or transmit sound
signals into nerve impulses [2]. The process of
hearing loss lasts several years, is gradual, and
most often affects the high frequencies of hear-
ing first, sometimes unrecognizable because the
presentation and clinical course can be variable.
Presbycusis is characterized by reduced hearing
sensitivity and reduced intelligibility of speech
in a noisy environment, slowed central pro-
cessing of acoustic information, and impaired
localization of sound sources [3]. In addition,
hearing loss accompanied by difficulties in
speech intelligibility contributes to a decrease
in concentration and memory, which negatively
affects the social isolation of these persons.
The cause of presbycusis is a combination
of multiple factors — genetics, cumulative en-
vironmental exposures, and pathophysiologi-
cal changes associated with aging [4]. Based on
numerous studies, it was concluded that pres-
bycusis most often refers to the loss of sensory

structures in the inner ear, although the main
causes are still unclear [5].

Living with hearing loss is, in many ways,
experienced by patients as having a chronic ill-
ness. Older people often ignore their ailments
and do not accept listlessness, sadness, which
is due to age, shame, lack of understanding or
fear of feeling rejected. Many people experi-
ence social isolation and rejection in old age as
a result of single life, lack of close family ties.
In people with hearing impairment, the pos-
sibility of communication is reduced, which
leads to social isolation, because the sense of
hearing is an important prerequisite for social
interaction [6]. Difficult or impossible com-
munication can also lead to emotional diffi-
culties that usually accompany some chronic
conditions (endocrinological, vascular, neuro-
logical, oncological) 7, 8]. Research shows that
with the progression of hearing loss, anxiety
occurs most often [9]. Clinically significant
symptoms of anxiety are present in 15-42% of
elderly people and most often occur in those
who have a chronic disease or some degree of
disability. The prevalence of anxiety disorders
in older people ranges 12-15% in society, and
up to 28% in clinical institutions [10]. Anxiety
as an emotional disorder is reflected in a num-
ber of biological, social and physical factors.
Anxiety symptoms, fear, poor sleep quality, loss
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of interest, reduced concentration, chronic unexplained
pain are often attributed to old age, dementia or a person’s
poor general condition, which means that anxiety in old
age can be undiagnosed for a long time and therefore inad-
equately treated [11]. In these patients, it is very important
to diagnose poor audiology and the time when hearing
amplification should be recommended in order to prevent
physical, cognitive and functional conditions. The main
goal of the rehabilitation of these patients is to minimize
the effect of the hearing deficit and enable them to actively
participate in family and social activities, helping them to
cope with the hearing loss and the limitations it causes.
Most often, monaural adaptations are carried out, even
with bilateral hearing loss.

The reasons for this can be different: refusal to use two
hearing aids, reduced ability to handle the devices, asym-
metric hearing loss, reduced central processing of informa-
tion, aesthetic reasons, financial problems, etc. [12]. Timely
hearing rehabilitation can give significant results; however,
it must be taken into account that the optimal time interval
for the intervention is very short so that the hearing reha-
bilitation results are as effective as possible [13].

The aim of this work is to examine the socio-emotional
state of elderly people with hearing loss with hearing am-
plification at the beginning of research and a year after
that, and also of people without hearing amplification at
the at the beginning of research and a year after using it.

METHODS
Study design and procedures

A total of 120 subjects participated in this research, 60
subjects with senile hearing loss using hearing amplifi-
cation and 60 subjects with senile hearing loss without
hearing amplification. The age of the respondents ranged
47-85 years. The selection of subjects was carried out after
audiological observation and evaluation at the Department
of Audiology and Vestibule at Clinical Hospital Center
Zemun after establishing or confirming the diagnosis of
senile hearing loss.

The research was conducted from April 2017 to
September 2018 at the Department of Audiology and
Vestibulology of the Zemun Clinical Hospital Center.
The basic data were obtained on the basis of audiological
diagnostics, through questionnaires and interviews with
respondents. The first examination was conducted when
the subjects came to the otorhinolaryngology or audiol-
ogy clinic, and the second examination was performed
one year later.

A subjective assessment of social and emotional func-
tioning was conducted using a Likert-type scale, the
Hearing Handicap Inventory for the Elderly - HHIE [14].
This questionnaire was designed to assess the emotional
and social functioning of subjects with presbycusis and to
monitor the effect of auditory rehabilitation. The scale is
composed of two subscales — the HHIE-E subscale, which
has 13 items and examines the emotional consequences
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of hearing impairment, and the HHIE-S subscale, which
comprises 12 items and investigates social and situational
aspects. Respondents responded to the offered answers: yes
(4), sometimes (2), and not (0), according to the current
state. HHIE scores range 0-16 (no hearing impairment),
17-42 (mild to moderate hearing disability), > 43 points
(significant hearing disability).

We used a Likert scale to assess the general hearing
score as bad, neither bad nor good, good, and excellent
(Table 2).

In the statistical processing of the data, descriptive mea-
sures, the arithmetic mean with the associated standard
deviation, as well as the minimum and maximum were
used. Frequency and percentages, and t-test for depen-
dent samples were used. The level of statistical significance
was defined as p < 0.05 for all analyses. Statistical process-
ing and analysis was done using IBM SPSS Statistics for
Windows, Version 22.0 (IBM Corp., Armonk, NY, USA).

The research has received consent by the decision of the
Ethics Committee, of the Zemun Clinical Hospital Center
(protocol number 224/1-2017).

RESULTS

A total of 120 respondents aged 46-85 years participated
in this research. The average age of the respondents was
68.68 years, and standard deviation was 8.4.

In the group of respondents with hearing amplification,
there were 31 (51.7%) male respondents and 29 (48.3%)
female respondents, while in the group without hearing
amplification there were 29 (48.3%) male respondents and
31 (51.7%) female respondents (Table 1).

Table 1. Structure of respondents by gender, with hearing amplifica-
tion and without hearing amplification

i Gender
Audlt.o‘ry . Total
amplification M F
Number 31 29 60
Yes
% 25.8 24.2 50
No Number 29 31 60
% 24.2 25.8 50
Number 60 60 120
Total
% 50 50 100

Table 2. Hearing Handicap Inventory for the Elderly Scale - subjects
with auditory amplification at the beginning of research

General N =60 HHIE HHIE-S HHIE-E
hearing score - M SD M SD M SD
No answer 1 / / / / / /
Poor 4 61 | 93 | 36 |365| 25 | 7.63
Neithergood | 3, | 5093 | 17.07 |30.73| 9.21 | 202 | 957
nor poor

Good 22 | 454521252682 | 11.6 | 1864 | 11.04
Very good 3 40.7 | 2532|2867 | 19 12 10

HHIE - Hearing Handicap Inventory for the Elderly Scale; M - average; SD -
standard deviation

The group of respondents with hearing amplifica-
tion (Table 2) defines their health as neither good nor
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Table 3. Hearing Handicap Inventory for the Elderly Scale - subjects without
auditory amplification at the beginning of research

General hearing |\ _ ¢ HHIE HHIE-S HHIE-E
score M | sD | M | sD| M | sD
No answer 2 / / / / / /

Poor 83 | 424 | 47 | 141 | 36 | 282
sgg:‘er goodnor | 5g | 4825 | 17.41 | 2007 | 932 | 1918 | 983
Good 26 | 3746 | 1561 | 2492 | 893 | 1254 | 7.62
Very good 2 44 | 282 | 292 | 1346 | 14 | 282

HHIE - Hearing Handicap Inventory for the Elderly Scale; M - average; SD - standard
deviation

Table 4. Hearing Handicap Inventory for the Elderly Scale - test and retest of
respondents with auditory amplification

Test M SD Stand. error t p

HHEretest | a4 | 1932 | 247 | 107 | 028
HHESretest | 2098 | 1075 | 13 | 3 | 000%
HHEErewest | 2144 | 1033 | 132 | (88 | 0

HHIE - Hearing Handicap Inventory for the Elderly Scale; M - average; SD - standard
deviation; t — hearing disability; p - social interaction;
*statistically significant (p < 0.05)

Table 5. Hearing Handicap Inventory for the Elderly Scale - test and retest of
respondents with subsequent auditory amplification

Test M SD Stand. error t p

HHErewest | 3718 | 2111 | s12 | 27| 006"
HHESretest | 2165 | 995 | a1 | 2% | 000
HHE Eretest | 1553 | 11s4 | 28 | 084 | 032

HHIE - Hearing Handicap Inventory for the Elderly Scale; M - average; SD - standard
deviation; t — hearing disability; p - social interaction;
*statistically significant (p < 0.05)

bad (n = 30): HHIE (M = 50.93; SD = 17.07), (HHIE-S
(M =30.73; SD = 9.21), HHIE-E (M = 20.20; SD = 9.57),
which is in the domain of mild to moderate hearing im-
pairment that has a negative impact on emotional and
social functioning in daily life activities. Hearing ampli-
fication enables better listening; however, its quality de-
pends on several factors so that the impaired person people
with hearing loss, despite hearing correction, often cannot
clearly define their attitude and its impact on the overall
state of health.

The group of respondents without hearing amplifica-
tion (Table 3) defines their health as neither good nor
bad (n = 28): HHIE (M = 48.2; SD = 17.41), HHIE-S
(M =29.07; SD = 9.32), HHI-E (M = 19.18; SD = 9.83),
which is in the domain of mild to moderate hearing im-
pairment that negatively affects emotional and social func-
tioning in daily life activities.

Table 4 shows the average score (M) and standard de-
viation (SD) of the HHIE test and retest scores of sub-
jects with auditory amplification: HHIE test (M = 50.03;
SD =19.32), HHIE retest (M = 48.43; SD = 19.35); HHIE-S
test (M = 30.03; SD = 10.73), HHIE-S retest (M = 26.98;
SD = 10.75); HHIE-E test (M = 20; SD = 10.23); HHIE-E
retest (M = 21.44; SD = 10.33). A dependent samples t-test
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examined the difference between test and retest HHIE,
HHIE-S, and HHIE-E scores, in terms of mean score,
standard deviation, and degrees of freedom (SD and
df) to determine whether the difference was large
enough so that it could be considered statistically sig-
nificant (p < 0.05).

In the total score of the HHIE, no statistically sig-
nificant difference was observed at the beginning of the
study and after one year in the subjects with hearing
amplification (t = 1.07, df = 59, p = 0.28), but a statisti-
cally significant difference was observed in the score of
the HHIE-S (t = 3.0, df = 59, p = 0.004), with a lower
mean score of the HHIE-S on the retest (test M = 30.03,
SD =10.73 / retest M = 26.98, SD = 10.75), which con-
tirms the audiological view of the positive effects of
auditory amplification on the reduction hearing dis-
ability and improving social interaction. The analysis
of the HHIE-E subscale did not reveal a statistically
significant difference (t = -1.88, df = 59, p = 0.06) on
the test and retest.

In the case of 17 subjects who did not have a hearing
aid at the beginning of the research, hearing amplifica-
tion was carried out during the research, over a period
of one year. A good correlation of the HHIE score and
subscales on the test/retest was found (Table 5). HHIE
at the beginning of the research and after one year, for
significance level p < 0.05: HHIE test/retest (t = 2.7,
df = 16, p = 0.016); HHIE-S test/retest (t = 2.96,
df = 16, p = 0.009); HHIE-E test/retest (t = 0.64,
df =16, p = 0.52). Comparing the average HHIE on
the test (M = 43.12; SD = 22.19) and retest (M = 37.18;
SD =21.11), we can see that after hearing amplification
the subjective assessment of hearing impairment was
expressed to a lesser degree after one year. The statisti-
cal significance of the difference between the HHIE-S

score on the test and the retest (p = 0.009) was observed,
and by comparing the average score on the test (M = 26.71;
SD = 12.86) and the retest (M = 21.65; SD = 9.95), a lower
assessment of hearing disability was observed on the re-
test, which indicates a significant impact of auditory am-
plification on the social component of hearing disability.
Auditory amplification, the ability to listen and establish
communication influenced the improvement of the so-
cial life of the respondents. By comparing the value of the
HHIE-E subscale score (p = 0.52), no statistically signifi-
cant difference was observed between the non-test and the
retest in subjects who underwent auditory amplification
during the research.

DISCUSSION

Listening is a complex process of absorbing and interpret-
ing sound and is essential for understanding information
[15]. Hearing makes it possible to localize sound, that is
- navigate in space, perform complex life functions, and
exchange information. However, over the course of life, the
sense of hearing decreases in each individual following the
process of physiological aging [16].
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In this research study, there were an equal number of
male and female respondents. Among those with auditory
amplification, there were 31 (51.7%) male respondents and
29 (48.3%) female respondents. In the group without audi-
tory amplification, there were 29 (48.3%) male respondents
and 31 (51.7%) female respondents. These findings are
consistent with previous research [17, 18].

The age of the respondents in this study ranged 46-85
years, the average age of the respondents was 68.68 years.
The results of this study are comparable with the results
of a number of studies that state that hearing loss occurs
in the elderly [19, 20].

Hearing loss in people with presbycusis occurs gradu-
ally; very often, the period until hearing amplification
is very long (five to 10 years). Losing the ability to hear
and clearly understand a particular voice message leads
to alienation, isolation, loneliness, and reduced energy. In
this way, a person with hearing loss becomes an observer
and not an active participant in their life [21].

The results of the research in this study showed a nega-
tive impact of hearing impairment on the socio-emotional
state of persons with presbycusis (p = 0.002, for p < 0.05)
with greater hearing disability after one year (test /
M =44.29, SD = 15.73; retest / M = 49.29; SD = 15.73) in
the group without auditory amplification, which confirms
previous views about the negative impact of hearing impair-
ment on the quality of life and deepening of complaints if
hearing correction is not performed [22, 23]. Older adults
with hearing loss face many of the same fears as any person
with a disability. External factors also have a significant
effect on the feeling of hearing impairment: environment,
education, socio-economic status, satisfaction with family
and professional life, as well as many other life issues and
situations to which a person is exposed. Due to limited op-
portunities for communication, social isolation and other
consequences, people with presbycusis often experience a
deterioration in their general health, i.e. anxiety and de-
pression [24]. However, in the case of 17 respondents who
did not have a hearing aid at the beginning of the research,
during the research, over a period of one year, hearing am-
plification was carried out. A good correlation of the HHIE
score and subscales on the HHIE test/retest at the begin-
ning of the study and after one year was established, for the
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MpoueHa couujanHor U eMOLMOHANHOT CTakba 0coba ca npecbuakysujom Koje

KOpucrte CaywHy amnnud;ukau,ujy

WBaHa Manetuh-Cekynuh', Muna bynujesau', Huiocnasa [iparytuHosuh?, Becta Cimukuh'
'J3Y BonHnua ,CBeTn Bpauesu’, bujesbuta, Penybnuka Cpricka, bocHa 1 XepLerosuHa;

’Onwta 6onHuua MediGroup, beorpag, Cpbuja

CAMETAK

YBop/Linsmb Mpecbuakysuja nnm ctapayka HarnyBocT je ¢pusio-
JIOLLIKa MojaBa Koja ce MaHndecTyje nocTeneHnm rybutkom ciy-
Xa Ko ogpacnux ocoba. Linrb oBor papa je ncnuraty coumjanHo
1 eMOLMOHAJTHO CTakbe KoJ CTapujux ocoba ca owTehermem
cnyxa.

Mertope VicTpaxuBatbe je cnpoBefeHo Ha OaceKy 3a ayano-
norwujy u sectéynorujy KnmHnuko-60nH1YKor LeHTpa, 3emyH"
CnpoBefeHa je cybjekTrBHa npoLeHa YNUTHUKOM O CIyLUIHOM
XeHavKeny 3a ogpacne ocobe (Hearing Handicap Inventory for
the Elderly — HHIE). OBaj yNUTHWK A13ajHMpPaH je 3a NpoLeHy
€MOLMOHaNHOT 1 colmjanHor GyHKLMOHKCatba ocoba ca npec-
6uraky3mjom, Kao 1 3a npahetbe edexTa CilyLHe pexabunuraum-
je. OcHoBHU nogaLm fobujeHy cy ayAronoLIKOM AnjarHOCTU-
KOM, MyTeM YNUTHNKA 1 HTEPBjyOM Ca NCNUTaHULMA.
Pesyntatin Y oBom nctpaxuBatby yyectsoBasio je 120 ncnmra-
HrKa — 60 MCMUTaHWKa ca cTapaykom HarnysoLwhy Koju Kopu-
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cTe cnywHy amnandurKkaumnjy n 60 ncnutaHmKka ca ctapaykom
Harnysowhy 6e3 cnywHe amnnndukauuje. Kog ncnutaHmka ca
CnyLIHOM amnnndmKaLmjom y pesyntatima HHIE Ha noyeTky mc-
TpaXkvBakba 1 Mocse roAnHY laHa HeMa CTaTUCTUYKI 3HavajHe
pasnuke (t = 1,07, df =59, p = 0,28), ann y ckopy HHIE-S youaBa
Ce CTaTUCTMYKM 3HaYajHa pa3nuka (t = 3, df = 59, p = 0,004). Kog
17 ncnutaHuKa Koju Ha MoYeTKy CTPaxmnBarba HUCY Manu CIly-
LIHW anapart, TOKOM jeIHOrOANLLHbEr UCTPaXMBatba CpoBeeHa
je cnywHa amnandrKkaumja 1 ytepheHa je aobpa kopenauuja
HHIE v nopckane Ha Tecty/petecty HHIE.

3akmyuak CnyliHa amnnnduKaLmja YecTo Kog nojefuHala He
1cnyraBa CBOj b — Nobosbllake ClyLlakba U PasyM/bUBOCT
roBopa, LUTO MOXe 61T NnocneayLa HebnaroBpemeHe amniv-
dukaumje.

KrbyuHe peun: ctapocT; npecbuakysuja; ciyLHa OHecnoco-
6/beHOCT; pexabunuTaupja cnyxa
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