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

[TporieHa corro-eMOIIMOHATHOT CTakba 0c00a ca mpecOnaKy3rjoM Koje KOPHUCTe
CITYILIHY aMIUTH(pUKAIH]y

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 presby-
cusis and to monitor the effect of auditory rehabilitation.
Basic data were obtained through audiological diagnos-
tics, questionnaires and interviews with respondents.
Results 120 subjects participated in this research, 60 sub-
jects with senile hearing loss using auditory amplifica-
tion and 60 subjects with senile hearing loss without
hearing amplification. In subjects with auditory amplifi-
cation, 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 speech
intelligibility, which may be a consequence of untimely
amplification.

Keywords: old age; presbycusis; hearing impairment;
hearing-rehabilitation

INTRODUCTION

CAXKETAK

Yeoa/Huss [pecOuakysuja ik cTapadka HariIyBOCT je
(usnoIoIIKa N0jaBa Koja ce MaHU(ECTyje MOCTeHeHIM
eeKToM ryOouTKa ciryxa Kol opaciux ocoba. [{uis oBor
pana je UCIIUTAaTH COLMO-EMOLMOHATIHO CTamhe KOJ CTa-
pujux ocoba ca omrehemeM ciryxa.

Mertone VctpaxuBame je CipoBeieHo Ha OJiceKy 3a ay-
JIM0JIOrHjy ¥ BecTuOynoryjy KimmHuuko O0IHUYKOL 1IeH-
Tpa 3emyH. CripoBeicHa je CyOjeKTHBHA IMPOICHA CKa-
nom Heraing Handicap Inventory for the Elderly —
HHIE. OBaj ynuTHEHK I13ajHUpPAH j€ 3a MPOLICHY eMOIIH-
OHAJIHOT ¥ COIIMjaTHOT (YHKUMOHHUCaka 0coda ca mpec-
Ouaky3ujoM kao uwpahewme edexta CiylHe pexaOuu-
Tanuja; OCHOBHH OJAIM JOOUjEHU Cy ayJHOJIOIMIKOM
JIjarHOCTHKOM, . ITyTeéM YITUTHHKA W MHTEPBjyOM ca UC-
HUTaHHIHMA.

Pesyarati Y 0BoM HCTpakuBamy ydecTBoBajo je 120
UcIHUTaHuKa, 60 HCIUTaHMKA ca CTapayKoM HariIyBolhy
KOjH KOPHCTE CIYIIHY aMILTH(UKALUjy 1 60 uCiiTaHUKa
ca CTapaukoM HariyBoluhy 0e3 cirylrHe aMIuTH(UKaIm-
je. Kox ucnuranuka ca CIyHmIHOM aMIUTH(GHKAIUjOM Yy
pesynratruma HHIE Ha moueTky ucTpakuBama U IOCIE
TOAMHY JlJaHA HEeMa CTaTUCTUYKU 3HavajHe pasmuke (t =
1,07, df = 59, p = 0,28) anu y ckopy HHIE-S youasa ce
CTaTHCTHYKH 3HauajHa pasziuka (t = 3, df =59, p =0,004).
Kon 17 ucnuranuka Koju Ha IOYETKY UCTPasKUBAba HU-
Cy MMAaJTM CIYIIHU anapar, TOKOM HUCTpakKHBama, y Ie-
pHOJy OJ TOAMHY JlaHa, CIPOBEICHA je CIIyIIHA aMIUTH-
(dukanuja u yrBpheHa je noopa kopenaija HHIE u noz-
ckaine Ha Tecty/perecty HHIE.

3aksbyuak CiyniHa amrrduKaigja 4ecto Ko moje -
Halla He UCIYHaBa CBOj LIMJb — NOOOJbIIAKkA CITyIIaka U
Pa3syMIJBUBOCTH TOBOPA, IITO MOXE OMTH MOCIEANIA He-
OnaroBpeMeHe amIIHdukanyje.

Kibyune peuu: crapoct; npecOnakysuja; CIIyIHa OHe-
CIOCOOJBEHOCT; pexabunuTanyja ciyxa

Presbycusis or senile hearing loss is a physiological phenomenon [1], which is a gradual, cu-
mulative effect of hearing loss in adults. It is a progressive and irreversible, bilateral hearing
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 hearing first, sometimes unrecognizable because the
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presentation and clinical course can be variable. Presbyacusis is characterized by reduced hear-
ing 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 environ-
mental exposures, and pathophysiological changes associated with aging [4]. Based on numer-
ous studies, It was concluded that presbycusis 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 illness.
Older people often ignore their ailments and do not accept listlessness, sadness, which is due
to age, shame, lack of understanding or fear of feelingrejected. Many people experience social
isolation and rejection in old age as a result of'single life, lack of close family ties. In people
with hearing impairment, the possibility-of communication is reduced, which leads to social
isolation, because the sense of hearing s an important prerequisite for social interaction [6].
Difficult or impossible communication can also lead to emotional difficulties that usually ac-
company some chronic conditions (endocrinological, vascular, neurological, 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% to 42% 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 from 12% to 15% in society, and up to 28% in
clinical institutions [10]. Anxiety as an emotional disorder is reflected in a number of biologi-
cal,/social and physical factors. Anxiety symptoms, fear, poor sleep quality, loss 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 inadequately 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 rehabilita-
tion 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 hear-

ing loss.

DOI: https://doi.org/10.2298 /SARH231226050M Copyright © Serbian Medical Society



Srp Arh Celok Lek 2024 | Online First: June 28, 2024 | DOTI: https://doi.org/10.2298/SARH231226050M 4

The reasons for this can be different: refusal to use two hearing aids, reduced ability to handle
the devices, asymmetric hearing loss, reduced central processing of information, aesthetic rea-
sons, 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 rehabilitation 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 amplification at the beginning of research and year after that, and also at

people without hearing amplification at the at the beginning of research and year after using it.
METHODS
Study design and procedures

In this research participated 120 subjects, 60 subjects with senile hearing loss using hearing
amplification and 60 subjects with senile hearing loss without hearing amplification. The age
of the respondents ranged from 47 to 85 years. The selection of subjects was carried out after
audiological observation and evaluation at the Department of Audiology and Vestibule at Clin-
ical 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 Audiol-
ogy and Vestibulology of Clinical Hospital Center Zemun. The basic data were obtained on the
basis of audiological diagnostics, through questionnaires and interviews with respondents. The
examination was conducted the first time when the subjects came to the otorhinolaryngology

or audiology clinic and the second time after one year.

A subjective assessment of social and emotional functioning 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 of hearing
impairment and the HHIE-S subscale which has 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 from 0 - 16 / no hearing impairment; 17 - 42

/ mild to moderate hearing disability; more than 43 points / significant hearing disability).
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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 measures, the arithmetic mean with the
associated standard deviation, as well as the minimum and maximum were used. Frequency
and percentages, and t-test for dependent samples were used. The level of statistical signifi-
cance was defined as p < 0.05 for all analyses. Statistical processing and analysis was done in

the computer program Statistical Package for the Social Sciences - SPSS, version 22.0.

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

RESULTS

In this research participated 120 respondents aged from 46 to 85. The average age of the re-

spondents was 68.68 and standard deviation was 8.40.

In the group of respondents with hearing amplification, there were 31 (51.7%) male respond-
ents 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).

The group of respondents with hearing amplification (Table 2) defines their health as neither
good nor 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 impair-
ment that has a negative impact on emotional and social functioning in daily life activities.
Hearing amplification enables better listening; however, its quality depends 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 amplification (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 0 9.83) which is in the domain of mild to moderate hearing impairment that
negatively affects emotional and social functioning in daily life activities.

Table 4 shows the average score (M) and standard deviation (SD) of the HHIE test and retest
scores of subjects with auditory amplification: HHIE test (M =50.03; SD =19.32), HHIE retest
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(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 = 20.00; SD = 10.23); HHIE-E retest (M = 21.44; SD = 10.33).
A dependent samples t test 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 could be considered sta-

tistically significant (p < 0.05).

In the total score of the HHIE, no statistically significant difference was observed at the begin-
ning of the study and after one year in the subjects with hearing amplification (t = 1.07, df =
59, p = 0.28), but a statistically 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 confirms the audiological view of
the positive effects of auditory amplification on the reduction hearing disability 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 amplification 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 retest, which indicates a significant impact of auditory amplification on the social com-
ponent of hearing disability. Auditory amplification, the ability to listen and establish commu-
nication influenced the improvement of the social and social life of the respondents. By com-
paring the value of the HHIE-E subscale score (p = 0.52), no statistically significant difference
was observed between the non-test and the retest in subjects who underwent auditory amplifi-

cation during the research.
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DISCUSSION

Listening is a complex process of absorbing and interpreting sound and is essential for under-
standing information [15]. Hearing makes it possible to localize sound, that is, navigate in
space, perform complex life functions and exchange information. However, during the years
of life, the sense of hearing decreases in each individual following the process of physiological

aging [16].

In this research study, there were equally male and female respondents, with auditory amplifi-
cation 31 (51.7%) male respondents and 29 (48.3%) female respondents, while in“the group
without auditory amplification there were 29 (48.3%) male respondents.. male and 31 (51.7%)

female, which is in accordance with previous research [17, 18].

The age of the respondents in this study ranged from.46:.to 85 years, the average age of the
respondents is 68.68. The results of this study are.comparative with the results of a larger num-

ber of studies that state that hearing loss occurs in the elderly [19, 20].

Hearing loss in people with presbycusis occurs gradually, very often the period until hearing
amplification is very long (five to ten 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 his life.
[21]

The results of the research in this study showed a negative 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 impairment on the whole life and deepening of complaints if hearing correc-
tion 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 ex-
posed. Due to limited opportunities for communication, social isolation and other conse-
quences, people with presbycusis often experience a deterioration in their general health, i.e.
anxiety and depression [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
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amplification was carried out. A good correlation of the HHIE score and subscales on the HHIE
test/retest at the beginning of the study and after one year was established, for the 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). Auditory amplification, the
ability to listen and establish communication influenced the improvement of the socio-emo-
tional life of these respondents. In order to enable good social and professional functioning, the
rehabilitation program of the elderly should be aimed at alleviating the factors that limit their

participation in society.

The goal of auditory rehabilitation is to improve listening function, maintain functionality in
the social environment, increase self-esteem, improve cognitive abilities and enable prevention
of many conditions [25, 26, 27]. Auditory rehabilitation is achieved by providing a technolog-
ical device - a hearing aid in order to improve sound reception‘and thus the listening process.
Listening support involves teaching people how to use technology and how tocreate an optimal

environment [28, 29].

An important part of auditory rehabilitation'is positive transfer with the patient, which includes,
first of all, monitoring and support during auditory amplification. Considering the frequent
existence of prejudices or bad experiences about the functionality of hearing aids, professional
support is needed during their use. Therefore, individual screening is a very important factor
that affects the success of hearing rehabilitation [30], but also the improvement of the socio-
emotional state of these people.

CONCLUSION

Hearing amplification often does not fulfill its goal in individuals - to improve listening and
speech intelligibility, which may be a consequence of untimely amplification. The results of
our work point to the necessity of conducting hearing rehabilitation with an overview and sys-
tematic monitoring of the use of hearing aids, as well as determining the need for speech reha-
bilitation based on the conducted tests with the aim of improving communication and the qual-

ity of life of people with presbycusis.

Conflict of interest: None declared
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Table 1. Structure of respondents by gender, with hearing amplification and without hearing

amplification
Augjl_tor)_/ Gender Total

amplification M [=
Yes Number 31 29 60
% 25.8 24.2 50
No Number 29 31 60
% 24.2 25.8 50
Number 60 60 120

Total

% 50 50 100
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Table 2. Hearing Handicap Inventory for the Elderly Scale — subjects with auditory

amplification at the beginning of research

. _ HHIE HHIE-S HHIE-E

General hearing score =60
M SD M SD M SD

No answer 1 / / / / / /
Bad 4 61 9.3 36 [365| 25 7.63
Neither good nor bad 30 50.93 | 17.07 | 30.73 | 9.21 | 20.2 | 9.57
Good 22 45.45 | 21.25 | 26.82 | 11.6 | 18.64 | 11.04
Very good 3 40.7 | 25.32 | 28.67 | 19 12 10

HHIE — Hearing Handicap Inventory for the Elderly Scale; M — average; SD. — standard

deviation
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Table 3. Hearing Handicap Inventory for the Elderly Scale — subjects without auditory ampli-

fication at the beginning of research

General hearing ~ 60 HHIE HHIE-S HHIE-E
score

M SD M SD M SD
No answer 2 / / / / / /
Bad 2 83 4.24 47 1.41 36.00 2.82
Neither good nor bad 28 48.25 | 17.41 | 29.07 | 9.32 19.18 9.83
Good 26 37.46 | 15.61 | 2492 | 8.93 12.54 7.62
Very good 2 44 2.82 | 29.2 | 13.46 14 2.82

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

deviation
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Table 4. Hearing Handicap Inventory for the Elderly Scale — test and retest of respondents with

auditory amplification

Test M sp |Stand-| D

error

HHIE test 50.03 | 1932 | 247

HHIE retest | 48.43 | 1932 | 247 | 107 | 0.28

HHIEStest | 30.08 | 1073 | 137 | o | ooosn

HHIE-S retest | 26.98 | 10.75 | 1.37 :

HHIE-E test 20 | 1023 | 1.31

HHIE-E retest | 21.44 | 1033 | 132 | 8| 006

HHIE — Hearing Handicap Inventory for the Elderly Scale; M — average; SD — standard
deviation; t — hearing disability; p — social interaction;
*statistically significant (p < 0.05)
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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
HHIE test 4312 | 22.19 538 .
HHIE retest | 37.18 | 21.11 512 2.7 1 0.016
HHIE-S test | 26.71 | 12.86 312
HHIE-S retest | 21.65 | 9.95 2.41 2.96 | 0.009*
HHIE-E test | 16.41 | 1057 2.56
HHIE-E retest | 15.53 | 11.54 2.8 0.64 | 0.52

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