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1.ABSTRACT

Background: Hearing impairment is a growing public healthcare issue in the world that increases with age. It has a
significant impairment in all aspects of life especially among geriatric patients and its increased severity is directly
associated with greater negative consequences. Aim: Assess the relationship between hearing impairment and
cognitive status and balance confidence among geriatric patients. Method: A descriptive research design was
utilized with a purposive sample of 112 geriatric patients diagnosed with hearing impairment and met the inclusion
criteria. Setting: This study was conducted in the outpatient audiology clinic of otolaryngology department at Main
Mansoura University Hospital. Tools: Data was collected using three tools; Geriatric Patient’s Demographic
Characteristics and Clinical Data Structured Interview Schedule, Montreal Cognitive Assessment scale and
Activities-Specific Balance Confidence scale. Results: This study was reported that, 57.1% of the studied subjects
had mild grade of hearing impairment, whereas 34.8% of them had a moderate grade of hearing impairment. As for
cognitive status, 43.8% of the studied subjects had mild cognitive function impairment, 19.6% of them had a
moderate cognitive function impairment. While, 71.4% of the studied subjects had a high level of balance
confidence, 28.6% of them had a moderate level of balance confidence. A statistical significant relation found
between the severity of hearing impairment and the studied subjects’ age, sex, marital status, level of education and
work before retirement p < 0.05 respectively. A highly statistically significant negative relation between the severity
of hearing impairment of the studied subjects and their cognitive status and balance confidence p < 0.01 respectively.
Conclusion: It can be concluded that, mild grade of hearing impairment is the most prevalent grade among studied
subjects followed by moderate grade. Severe grade of hearing impairment was found in older age group than the
younger age group, in female than males and in those who are illiterate. More than one third of the studied subjects
who have moderate grade of hearing impairment have moderate cognitive function impairment and all the studied
subjects who have severe grade of hearing impairment have moderate level of balance confidence.
Recommendations: Assess the geriatric patients' knowledge and skills they utilize to overcome hearing impairment
problems and design an educational program for them about treatment adherence and using hearing aids to improve
their cognitive function, psychosocial status and balance confidence.

2.Introduction:

Hearing Impairment (HI) is known as partial
or complete loss of the hearing function in one or
both ears and could be classified into four grades;
mild, moderate, severe and profound!!. While it
affects 466 million persons globally and two-thirds
of them are living in the developing countries, it is
reported by around one third of the globe's older
adults””. In Egypt, the last survey estimated HI
reported that, around half of the older adults
(49.3%) were affected by HI”). In Fayoum, HI was
one of the top five comorbidities affecting 96.6%
of older adults™. In Alexandria, HI was reported
by 78.6% of the chronically ill hospitalized
geriatric patients”™ and 55.5% of institutionalized
older adults'®. Hearing impairment has three main
types; conductive, sensorineural and mixed hearing
impairment!”’ and each type of them has its unique
mechanism and causes. Conductive HI results from
the interruption of sound waves transmission from
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the external and middle ear to inner ear and it is
mainly caused by tympanic membrane perforation,
tympanosclerosis, excessive earwax, ear infections,
osteomas, otosclerosis or foreign bodies such as
fluids while, sensorineural HI results from the
interruption of the sound vibration conversion into
electrical signals or/and sending them to the brain
through the auditory nerves and it is mainly caused
by aging, insults from exposure to noise, ototoxic
medications or mechanical trauma'®. Age-related
hearing impairment (ARHI) is categorized as a
sensorineural HI and it’s the most common sensory
disease among older adults™ and the first cause of
HI, globally!'".

Since hearing is a basic human function that
is important for communication, socialization and
protection from danger, awareness and accurate
response  to  surrounding  environment!'')
maintaining balance through the contribution of the
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vestibular system, its impairment consequently
leads to loneliness, social isolation, depression,
stigmatization, impaired cognition, poor physical
function and postural imbalance!'*2%.

Hearing impairment is a serious health
condition as it is not merely the distortion of the
physical sense of hearing but it also affects the all
aspects of life for the geriatric patients®'"*? so it is
vital to the gerontological nurse and all other health
care providers to be aware of HI and its negative
impact on geriatric patients and participate through
the three levels of prevention from rising the public
awareness against HI, regular screening, early
detection, accurate management and
rehabilitation.

Significance of the study

Hearing impairment is a very common
health condition that is growing in a rapid rate
worldwide. It is the first sensory impairment and
the fourth cause of disability**. While it currently
affects 466 million people, this number is expected
to be 630 million by 2030 and to be over 900
million by 2050 and also estimated to cost more
than 750 billion dollars per year globally. Older
adults are the most affected age group due to the
combination between inevitable auditory age-
related changes besides other risk factors. While HI
affects around one third of the globe's older adults,
nearly half of the older adults living in Egypt are
unfortunately affected by it”. Hearing impairment
has a devastating negative health impacts especially
on geriatric patients and if not detected and well
controlled, the negative consequences of HI could
go further to cause cognitive function impairment,
dementia, impaired balance ability, falls, fractures,
increased hospitalization™™’ and even death!®"),

Therefore, assessing the relationship among
hearing impairment and cognitive status and
balance confidence among geriatric patients is very
important.

Study Aim

The current study aimed to assess the
relationship between hearing impairment and
cognitive and balance confidence among geriatric
patients.
Research questions

1. What is the severity of hearing impairment
among geriatric patients?

2. What is the degree of cognitive status and
level of balance confidence among geriatric
patients?
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3. What is the relationship between hearing
impairment and cognitive status and balance
confidence among geriatric patients?

3. Subjects and Method
Study Design

A descriptive research design was utilized to
accomplish the study’s aim.

Study Setting

This study was conducted in the outpatient
audiology clinic of otolaryngology department at
Main Mansoura University Hospital.

Subjects:

The study included 112 geriatric patients
attending the previous mentioned setting and was
selected according to the following criteria:

Inclusion criteria:
1. Aged 60 years and more.
2. Diagnosed with hearing impairment.
3. Participating in the study voluntarily.
4. Able to communicate.
5. Available at the time of data collection.
Exclusion criteria:

1. Patients who have a history of neurological
or/and mental disorders such as (i.e.
dementia, schizophrenia, stroke, Parkinson’s
disorder, epilepsy, brain tumor and related
medications.

2. Patients who have sudden or asymmetrical
hearing impairment or using hearing aids.

3. Patients who have bilateral
profound hearing impairment.

severe or

Sample size calculation:

A purposive sample size was calculated
using DSS research software (https://DSS
research.com/). A previous study found the
prevalence of hearing impairment was 18.5 £6.2
(among elderly with hearing loss and 16.3 + 2.5
(among adults with hearing loss)*’, with alpha error
of 3% and study power of 90%. Then the
calculated sample size was 106. We can add (5%)
for precision, then the sample size was 112.

Tools of data collection:

In order to collect the necessary data three
tools were used:

Tooll:Geriatric Patient’s Demographic
Characteristics and Clinical Data Structured
Interview Schedule:

It was developed by the researcher after
review of relevant literature and divided into three
parts: Part I. Demographic characteristics of the
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geriatric patients such as age, gender, marital
status, level of education, occupation before
retirement, income and living condition such as
noisy living environment, etc. Part II: Medical
history of geriatric patients such as types, severity,
duration of HI and other medical diseases. Part
III: Social activities such as social participation,
visits and phone calls to relatives or friends.

Tool II: Montreal Cognitive Assessment Scale
(MOCA)

This tool was developed by (Bédirian et al.,
2005)%*), It was translated into Arabic language
and validated by (El Gaafary & Rahman,
2009)*), It was designed for assessing the elder's
cognition and especially to detect mild cognitive
impairment in elders scoring in the normal range on
the Mini Mental State Exam (MMSE). It consists
of 30 items that investigate the short-term memory,
visuospatial abilities, executive functioning,
phonemic fluency, verbal abstraction, attention,
concentration, working memory via target
detection, serial subtraction, digits forward, digits
backward, language, repetition and orientation to
time and place. The score is 30 points and
classified as; a score of 26-30 is assigned for those
who have normal cognitive function, a score of 18-
25 is assigned for those who have mild cognitive
impairment, a score of 10-17 is assigned for those
who have moderate cognitive impairment and a
score of less than 10 is assigned for those who have
severe cognitive impairment.

Tool III: Activities-Specific Balance Confidence
(ABC) scale:

This tool was developed by (Myers &
Powell, 1995)% to assess an individual’s balance
confidence in performing various ambulatory
activities without falling. It consists of Sixteen
items self-report measure, patients rate their
confidence in performing tasks on a scale, the total
score for each item is running from 0% to 100% ,
total the ratings (possible range = 0 - 1600), divided
by 16 to get each subject’s ABC score and
classified as; a score of < 50% is assigned for those
who have low confidence a score of 50% to 80% is
assigned for those who have moderate confidence
and a score of > 80% is assigned for those who
have high confidence. The tool was modified by
the researcher to meet the research environment.

1. An official written letter was obtained from
the dean of the faculty of nursing and
directed to the head of the department of
otolaryngology in the outpatient audiology
clinic at Main Mansoura University Hospital
to obtain his approval and was informed
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about the purpose of the study and the time
of data collection.

2. Every geriatric patient was interviewed
individually by the researcher to collect the
necessary information via all study tools in
the waiting area of audiology outpatient
clinic of otolaryngology department.

3. According to the schedule of audiology
outpatient  clinic of otolaryngology
department, the researcher visited the clinic 4
days per week from 8 A.M. to 2 P.M.

4. The research managed to interview from 2 to
4 geriatric patients daily, time of each
interview ranged from 40-50 minutes to
complete the study tools according to the
level of understanding of the geriatric
patient.

5. The data collection covered a period of four
months started from the beginning of March
2021 till the end of June 2021.

Validity of the tools

Tool 1III  (Activities-Specific =~ Balance
Confidence scale) was translated into Arabic
language by the researcher and Validity of the
translation was checked by an expert of English
language from the Faculty of Education. To ensure
the validity of the translation, back up translation
technique was used in this study. Before using the
tools of the study, five experts in the field of
gerontological nursing checked its validity and

feasibility. Accordingly, the necessary
modifications were done.
Reliability

The reliability of tool III (Activities-
Specific Balance Confidence scale) was tested and
found to be high with a Cronbach's alpha value of
0.95.

Pilot Study

A pilot study was carried out on 10% (12) of
the study subjects before starting data collection to
ascertain the clarity and applicability of study tools
and they were excluded from the study.

Ethical Considerations

Ethical approval was taken from the
Research Ethics Committee of the Faculty of
Nursing — Mansoura University. Geriatric patient’s
verbal consent to participate in the study was
obtained after an explanation of the aim of the
study and its nature, benefits and risks. Privacy of
the study subjects and confidentiality of the
collected data was assured and were only used for
the study. Each geriatric patient was assured that
the participation was voluntary, and they were
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informed that they have the right to withdraw from
the study at any time without any consequences or
penalty.

Data analysis:

The collected data were organized, tabulated
and statistically analyzed using SPSS software
(Statistical Package for the Social Sciences, version
26, SPSS Inc. Chicago, IL, USA). Descriptive
appropriate statistical tests were utilized as
frequent, percentage, mean, and standard deviation.
The categorical variables were represented as
frequency and percentage. Continuous variables
were represented as mean, and standard deviation.
As well as inferential statistics were used.
Reliability Statistics was assessed using Cronbach's
Alpha test. Relationship between categorical
variables was tested using Chi-square test.
Independent sample t-test was used to test the
difference between two mean of continuous
variables. Fisher’s Exact test was wused for
correction of chi-square when more than 20% of
the cells have expected count less than 5. The
difference is considered significant if p < 0.05. The
difference is considered highly significant if p <
0.01.

4. Results

Tablel: Represents demographic
characteristics of the studied subjects. It shows that,
the age of the studied subjects ranged between 60
to 86 years old. 75.9% of them aged from 60 to less
than 75 years, 20.5% from 75 years to less than 85
years, and 3.6% from 85 years and more with a
mean of 64.92+10.67, males constituted 57.1% of
the studied subjects, 52.7% were married, 47.3%
were unmarried, secondary education was found in
36.6% of the studied subjects, 27.7% were
illiterate, 16.1% were read and write, basic
education was found in 12.5%, university education
in 7.1% of the studied subjects, 29.5% had skilled
work, 29.5% were house wives, 28.6% were
employees before retirement and 12.5% had
commercial business.

Table 2: Represents medical data and
history of hearing impairment of the studied
subjects. It shows that cardiovascular diseases and
its related medications were reported by 54.5% of
the studied subjects for each, followed by
endocrine diseases and its related medications in
31.3% for each. 63.4% the studied subjects did not
have family history of hearing impairment, the
duration of it ranged from 1 to more than 10 years
with a mean of (4.89+1.43). 45.5% of the studied
subjects had hearing impairment (HI) for less than
5 years, 34.8% had HI from 5 to less than 10 years
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while, 19.7% of them had HI for more than 10
years, 74.1% of the studied subjects have
sensorineural HI, 18.8% have conductive HI,
70.5% of the studied subjects had HI in both ears,
17.9% in the left ear and 11.6% of them in the right
ear.

Table3:Represents environmental condition
and social activities of the studied subjects. It
shows that 73.2% of the studied subjects were rural
residence, 52.7% living with their spouses, 68.8%
of them were living nearby workshops or/and
factories, 56.3% were exposed to noise from public
transport and communication means, 29.5% were
exposed to noise from music and loud sounds,
25.5% of them were exposed to social noise, 75.0%
did not participate in social activities, 63.4% did
not make visits outside the home, 59.8% preferred
to sit alone, 52.7% did not use telephone calls and
82.1% preferred to watch TV and/or listen to radio.

Figure 1: Represents severity of hearing
impairment among the studied subjects. It shows
that, 57.1% of the studied subjects had mild grade
of hearing impairment, whereas 34.8% of them had
moderate grade and only 8.0% of them have severe
grade.

Table 4: Represents cognitive function of
the studied subjects. It can be observed from this
table that, 43.8% of the studied subjects had mild
cognitive function impairment, followed by normal
cognitive function in 31.3%, moderate cognitive
function impairment in 19.6% and severe cognitive
function impairment in 5.4%.

Table 5: Represents levels of balance
confidence of the studied subjects. It shows that
71.4% of the studied subjects had high level of
balance confidence, whereas 28.6% of them had
moderate level of balance confidence.

Table 6: represents the relation between
demographic characteristics of the studied subjects
and their severity of hearing impairment. It shows
that, there was a statistically significant relation
between severity of hearing impairment and each
of age, sex, marital status, level of education and
work before retirement (P=0.000, P=0.008,
P=0.000, P=0.03) respectively. 69.4% of the
studied subjects who aged 60 to less than 75 years
had mild grade of HI, 78.3% of the studied subjects
who aged 75 to less than 85 years had moderate
grade of HI and 75.0% of the studied subjects who
aged 85 years and above had severe grade of HI. In
relation to sex, 68.8% of males had mild grade of
HI while, 50.0% of females had moderate grade of
HI.
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Concerning the marital status, 76.3% of the
married studied subjects had mild grade of HI
while, 52.8% of the unmarried studied subjects had
moderate grade of HI. Regarding the level of
education, 58.1% of the studied subjects who were
illiterate had moderate grade of HI, 73.2% of the
studied subjects who had secondary education had
mild grade of HI and 62.5% of the studied subjects
who had university education had mild grade of HI.

As regards work before retirement of the
studied subjects, 54.5% of the housewives had
moderate grade of HI, 57.6% of the studied
subjects who had skilled work had mild grade of
HI, 78.1% of the studied subjects who were
employees had mild grade of HI and 57.1% of the
studied subjects who had commercial business had
mild grade of HI.

Table 7 represents the relation between
severity of hearing impairment and cognitive status
of the studied subjects. This table shows that, 33.3
% of the studied subjects who had severe grade of
HI reported that they had severe cognitive
impairment, as well as moderate cognitive
impairment and mild cognitive impairment. 53.8%
of the studied subjects who had moderate grade of

impairment, 38.5% of them had moderate cognitive
impairment and only 7.7% had severe cognitive
impairment. While, 54.7% of the studied subjects
who had mild grade of HI reported that they had
normal cognitive function and 39% of them had
mild cognitive impairment. A highly statistically
significant negative relation was found between
severity of HI of the studied subjects and their
cognitive status (P=0.000)**.

Table 8 represents the relation between
severity of hearing impairment and the balance
confidence of the studied subjects. 100% of the
studied subjects who had severe grade of HI
reported that they had moderate level of balance
confidence. 53.9% of the studied subjects who had
moderate grade of HI reported that, they had
moderate level of balance confidence and 46.1% of
them had high level of balance confidence. While,
96.9% of the studied subjects who had mild grade
of HI reported that they had high level of balance
confidence and only 3.1% of them had moderate
level of balance confidence. A highly statistically
significant negative relation was found between
severity of HI of the studied subjects and their level
of balance confidence (P=0.000)**.

HI reported that they had mild cognitive
Table 1: Demographic characteristics of the studied subjects
Characteristics N=(112) %
Age in years
60- 85 75.9
75- 23 20.5
85+ 4 3.6
Mean+ SD 64.92+10.67
Sex
Male 64 57.1
Female 48 42.9
Marital status
Married 59 52.7
Unmarried* 53 47.3
Level of education:
Illiterate 31 27.7
Read and write 18 16.1
Basic education 14 12.5
Secondary education 41 36.6
University education 8 7.1
Work before retirement
Housewives 33 29.5
Skilled work 33 29.5
Employees 32 28.6
Commercial business 14 12.5

# More than one answer

e Unmarried (widow, divorced and single)
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Table 2: Medical data and history of hearing impairment of the studied subjects
Variables N=(112) %
Chronic diseases #

Cardiovascular diseases 61 54.5
Endocrine diseases 35 31.3
GIT & hepatic diseases 12 10.7
Respiratory diseases 10 8.9
Renal diseases 5 4.5
Other diseases * 34 30.4
dications taken #
Cardiovascular drugs 61 54.5
Endocrine drugs 35 31.3
GIT & hepatic drugs 12 10.7
Respiratory drugs 10 8.9
Renal drugs 5 4.5
Other drugs 34 30.4
Family history related
hearing impairment 41 36.6
Yes
No 71 63.4
Duration of hearing
impairment (years)
<5 51 45.5
5-10 39 34.8
>10 22 19.7
an= SD 4.89+1.43
Type of hearing impairment
Sensorineural hearing 33 74.1
1mpairment
Conductive hearing 71 18.8
1mpairment
Mixed hearing impairment 8 7.1
Affected ear
Both ears 79 70.5
Left ear 20 17.9
Right ear 13 11.6

# More than one answer

*QOther diseases refers to ophthalmological diseases and oncological disorders

Table 3: Environmental condition and social activities of the studied subjects

Variable N=(112) %
Residence in
Rural 82 73.2
Urban 30 26.8
Living with
Family (Spouse) 59 52.7
With children 37 33.0
With relatives 10 8.9
Alone 6 5.4
Area of workshops or factories
Yes 77 68.8
No 35 31.3
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Sources of noise #

Public transport and communication 63 56.3
mean

Social noise 45 40.2
Music and loud sounds 33 29.5

Social activities #
Participation in social activities

Yes 28 25.0

No 84 75.0
Visits outside home

Yes 41 36.6

No 71 63.4

Preference to sit alone because of
feeling embarrassed

Yes 67 59.8
No 45 40.2
Telephone call
Yes 53 47.3
No 59 52.7
Watching TV or listening to radio
Yes 92 82.1
No 20 17.9

# More than one answer

34.8 8.0 %
%

m Mild Moderate Severe

Figure 1: Severity of hearing impairment among the studied subjects
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Table 4: Cognitive function of the studied subjects

Cognitive function levels Score N=(112) %
Normal cognitive function 26-30 35 31.3
Mild cognitive impairment 18-25 49 43.8
Moderate cognitive impairment 10-17 27 19.6
Severe cognitive impairment <10 6 5.4
Table 5: Levels of balance confidence of the studied subjects
Levels of balance confidence Score N=(112) %
Low balance confidence <50 % 0 0.0
Moderate balance confidence 50— 80 32 28.6
High balance confidence >80 80 71.4

Table 6: Relation between demographic characteristics of the studied subjects and their severity of hearing
impairment

Severity of hearing impairment

Characteristics Mild Moderate | Severe | FEory2/p
n % n % |n| %
Age in years
60- 591694121 [247(5] 59 FE/
75- 4 1174118783 (1] 43 (P=0.000)**
85+ 1 1250] 0 00 [3]750
Sex
Male 44 [ 688 | 151234 (5] 7.8 9.08/
Female 20 | 41.7 | 24 | 50.0 | 4 | 8.3 | (P=0.008)**
Marital status
Married 451763 11 [18.6 ]3] 5.1 FE/
Unmarried 19 ]35.8] 28528 6] 11.3] (P=0.000)**
Level of education:
Illiterate 111355185812 6.5
Read and write 11]e6e1.1| 512782 11.1
Basic education 7 1500 5 35721 143 (p:li)E()/3)*
Secondary education | 30 | 73.2 [ 10 | 244 | 1| 2.4 '
University education 51625 1 | 125121250
‘Work before retirement
Housewives 121364 8 | 545(3] 9.1
Skilled work 191576 13]1394| 1] 3.0 FE/
Employees 25781 ] 5 | 156 | 2| 63 | (P=0.000)**
Commercial business 8 | 571 3 |214]3]21.4

e  Statistically significant (p <0.05) / ** highly statistically significant (p <0.01)
Table 7: Relation between severity of hearing impairment and cognitive status of the studied subjects N =112

Cognitive status
Severity of hearing impairment Normal cognitive Mild cognitive Moderate cognitive Severe cognitive
function impairment impairment impairment
n % n % n % n %
Mild hearing impairment 35 | 547 25 39.0 4 6.3 0 0.0
Moderate hearing impairment 0 0.0 21 53.8 15 38.5 3 7.7
Severe hearing impairment 0 0.0 3 33.3 3 33.3 3 33.3
FEory2/p FE / (P=0.000)**
FE:Fisher Exact test ** Highly statistically significant (p <0.01)
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Table 8: Relation between severity of hearing impairment and balance confidence of the studied subjects

N =(112)

Balance confidence

Severity of hearing impairment High confidence Moderate confidence
N % N %
Mild Hearing impairment 62 96.9 2 3.1
Moderate Hearing impairment 18 46.1 21 53.9
Severe Hearing impairment 0 0.0 9 100

FEory2/p

55.01/ (P=0.000)**

FE:Fisher Exact test
** Highly statistically significant (p <0.01)
5. Discussion

Hearing impairment has significant negative
consequences on geriatric patients and their
different life aspects and it also negatively affects
their partners, health care system and the whole
society.

Characteristics of the geriatric patients:

This study included 112 hearing impaired
geriatric patients. The demographic background of
the present study showed that, the age of the
studied subjects ranged between 60 to 86 years old.
More than three quarters of the studied subjects
aged from 60 to less than 75 years old. This result
may be attributed to the hearing impaired geriatric
patients who are young-old, are more concerned
about their health and more desiring to seek
medical examination and advice compared to the
middle-old and old- old geriatric patients who are
mistakenly considering hearing impairment as a
normal age-related change. This is in accordance
with two studies done in Egypt by Awad et al.,
(2016)"" and Said, (2017)"**! who reported that the
mean age of studied subjects was 68.4 £ 7.4 years.
In contrast, a study done by Martinez-Amezcua et
al., (2020)!""), revealed that the mean age of the
studied older adults was 79 + 4.6 years.

Regarding sex, males constituted more than
half of the studied subjects. This could be referred
to the involvement of males in occupations with
high levels of noise higher than females*!. This
finding is in agreement with other studies done in
Egypt by Said, (2017) *' who revealed that two-
thirds of the studied subjects were male and by
Quaranta et al., (2015)”% who estimated the
prevalence of HI in Europe is higher in males than
females. In contrast, a study held in USA by
Martinez-Amezcua et al., (2020)!"” estimated that
more than half of the hearing impaired geriatric
patients were females.

As regard to marital status, more than half
of the studied subjects were married and living with
their spouses. This is in line with a study held by
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Moser, Luxenberger, & Freidl, (2017)°" who
reported that the majority of the studied geriatric
patients were married or had a partner.

Concerning the educational level, the
highest percentage of the studied subjects had only
basic education or lower. This result may be due to
the effect of low educational level on the healthy
lifestyle and the prevention strategies of HI. This is
in agreement with a study conducted in Egypt by
Awad et al., (2016) )®" who reported that more
than one half of the hearing impaired geriatric
patients were illiterate and another study held in
USA by Emmett & Francis (2015)®" reported
that near half of the geriatric patients had low
education. This is in contrast with a study held in
USA held by Martinez-Amezcua et al., (2020) ")
who revealed that the majority of the geriatric
patients had high educational level.

Regarding the work before retirement, the
highest proportion of the working geriatric patients
was given for skilled workers. This result may be
attributed to that, skilled workers are at higher risk
of noise-exposure than other workers. This is in
line with the study held in Egypt by Said, (2017)
1321 who revealed that the majority of the working
studied geriatric patients were technical workers
and farmers and another study held in Egypt by
Alfauomy et al., (2017)P who revealed that the
highest proportion of the working hearing impaired
studied subjects were manual and technical
workers.

Regarding the place of residence, the
majority of the studied subjects were rural
residence. This may be attributed to the limited
access to health care services in people living in
rural areas. This finding is in agreement with the
study held in Korea by Kim et al., ( 2017)"" and a
study held in China by Gong et al., (2018)"* who
reported that HI is more prevalent in rural areas
than urban areas. This in contrast to the study held
in Egypt by Said, (2017) ** who revealed that HI
is more prevalent in urban areas than rural areas.
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Concerning social activities, three quarters
of the studied subjects did not participate in social
activities, around two thirds of them did not make
visits outside the home, more than half preferred to
sit alone due to embarrassment, the majority
preferred to spend time watching TV and/or listen
to radio and more than half did not use telephone
calls. This may be attributed to the impact of
hearing impairment on the ability to communicate
and/or participate in social activities. This in
agreement with a study held in Egypt by Alfauomy
et al., (2017)"° who reported that, more than half
of the studied subject did not make visits outside
the home or use telephone calls and the majority of
them preferred spending time watching TV.

Regarding the severity of hearing
impairment, mild grade of HI was prevalent among
more than half of the studied subjects. While,
nearly one third of them had moderate grade. This
may be due to the high prevalence of age-related
hearing impairment (ARHI) among elderly which
is the most prevalent cause of HI that has a very
slow developmental disease process. This finding is
in accordance with a study held in USA by Golub
et al., (2019)®" and other studies conducted in
Korea by Ji-Su, (2015)"*"! and in France by Cosh
et al., (2018)"*"! who revealed that the majority of
the hearing impaired older adults had mild grade of
HI followed by moderate grade of HI.

As regards to the type of hearing
impairment, around three quarters of the studied
subjects had sensorineural HI and most of them had
HI in both ears. This result is in line with two
studies held in Egypt by Awad et al., (2016) )"*"
and by Alfauomy et al., (2017) " and another
study conducted in Pakistan by Naqi et al.,
(2020)** who reported that the majority of the
studied geriatric patients had sensorineural HI as
well as the majority of them had HI in both ears.

Concerning the duration of HI, slightly more
than half of the studied subjects experienced HI
from > 5 years. This may be attributed to the
undetected HI and lack of public or professional
interest to diagnose HI. This in agreement with the
study held in Egypt by Awad et al., (2016) )""
who reported that, the majority of the studied
subjects had HI from > 5 years. The present study
also reported that, the majority of the studied
subjects had no family history of HI. This in line
with the study conducted in Egypt by Alfauomy et
al., (2017) ®°! who revealed that, the majority of the
studied geriatric patients had no family history of
HI.

In relation to the history of other medical
diseases and medications consumed by the studied
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subjects, the majority of them were suffering from
chronic diseases and all of them were in
compliance to their related medications. This result
may be due the greater risks of the most of the
chronic diseases medications for being considered
as ototoxic medications such as; loop diuretics,
antibiotics and non-steroidal anti-inflammatory
drugs . This finding is in agreement with a study
conducted in Egypt by Said, (2017) *? and a study
held in USA by Golub et al., (2019)"” who
revealed that the majority of the hearing impaired
geriatric patients had chronic illnesses.

An extensive body of literature exists about
the devastating consequences of HI on
interpersonal communication, cognitive function,
physical health and quality of life (Polku et al.,
2018™"; Wilson et al., 2017)"**!. The present study
revealed that, more than two thirds of the studied
subjects had impaired cognitive function and most
of them had mild cognitive function impairment
followed by moderate cognitive function
impairment. This finding may be because of
considering HI as a strong modifiable risk factor
for cognition decline especially with older adults
who experiences age-related cognitive changes'*.
Although the definite mechanism is still not
confirmed, one of the hypothesized mechanisms
described HI to decrease the transmitted signals to
the brain which in turn changes the brain structure,
the functional brain networks and the behavioral
performance of the brain'*.

This result is in line with the result of a
study held in USA by Alattar et al., (2020)"**! who
revealed that, the majority of the studied sample
had impaired cognitive function and most of them
had mild cognitive function impairment followed
by moderate cognitive function impairment and
another systematic review and meta-analysis study
of studies used MOCA held by Utoomprurkporn,
Woodall, Stott, JCostafreda, & Bamiou,
(2020)*)  reported the significant association
between HI and cognitive function impairment
among older adults. In contrast, a study held in
Malaysia by Mukari, Ishak, Maamor, & Wan
Hashim, (2017)"*”) who revealed that, there was a
weak relation between low-frequency HI and
cognitive function and no relation between high-
frequency HI and cognitive function.

Concerning balance confidence of the
studied subjects, less than one third of them had
moderate level of balance confidence while the
majority had high level of balance confidence. This
result is in agreement with two studies held in
Canada by Bruce et al., (2019)**! and in USA by
Criter & Gustavson, (2020)*"! who revealed that
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the majority of the hearing impaired geriatric
patients had high level of balance confidence.
Another study conducted in Korea by Da, Lee, &
Lee, (2015)"” reported that HI was not associated
with a significant decline in dynamic balance
ability.

Hearing impairment is affected by several
modifiable and non-modifiable factors in terms of
demographic characteristics such as; age, sex,
marital status, level of education and work before
retirement™'. When studying the relation between
the demographic characteristics of the studied
subjects and their severity of HI, it was observed
that, the severity of HI of the studied subjects
increase with increasing age. The present study
revealed that, mild grade of HI was prevalent
among young old age group while, moderate grade
of HI was prevalent among middle old age group
and severe grade of HI was prevalent among old-
old age group.

This result may be attributed to the
accumulated and increased impact of auditory age-
related changes and the increasing prevalence of
the chronic medical conditions and their related
consumed medications with the increasing age
which in turn negatively affect hearing function.
This is in line with a study held in China by Li et
al., (2021)"**! who reported that, mild and moderate
grades of HI were more prevalent among geriatric
patients aged 60 to less than 75, while moderate
and severe grades of HI were more prevalent
among geriatric patients aged 75 and above. In
contrast, a study held in Korea by Kim et al.,
(2020)"¥ reported that, moderate and severe grades
of HI were the most prevalent forms among young-
old subjects.

In relation to sex, slightly more than two
thirds of males had mild grade of HI followed by
moderate grade of HI, while half of females had
moderate grade of HI followed by mild grade of
HI. This may be attributed to the longer life
expectancy in females and the increased HI
severity with aging. Supporting to this result, two
studies held in USA by Martinez-Amezcua et al.,
(2021)" and by Deal et al., (2017)"¥ revealed
that, there was no difference between the studied
females and males that, the majority of both had
mild grade of HI followed by moderate and severe
grades of HI.

Concerning the marital status, more than
two thirds of the married studied subjects had mild
grade of HI and less than one third of them had
moderate and severe grades. While, slightly more
than one third of the unmarried studied subjects had
mild grade of HI and slightly less than two thirds of
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them had moderate and severe grades. This may be
attributed to the significant role of spouses and
family members in initiating and enhancing
audiology care®’% This in agreement with a
study conducted in China by Ye, Zhu, Chen, &
He, (2020)°"" who revealed that severe and
profound grades of HI were more prevalent in
unmarried elderly subjects than married elderly
subjects. In contrast, a study held in England by
Tsimpida, Kontopantelis, Ashcroft, & Panagioti,
(2019)"* who reported that, moderate grade of HI
is more prevalent than severe grade of HI in both
married and unmarried subjects.

Regarding the level of education, more than
half of the studied subjects who were illiterate had
moderate grade of HI and nearly one third of them
had mild grade of HI. The majority of the studied
subjects who had secondary education had mild
grade of HI followed by moderate grade. While,
nearly two thirds of the studied subjects who have
university education have mild grade of HI
followed by severe grade. Low educational
attainment is known to be a considerable risk factor
for HI®” (Nakahori et al.,2020) and this may be
due to the higher educated subjects are more aware
of the benefits of follow up and have better
capacity to obtain and understand the basic health
information and services needed to make
appropriate health decisions related to -early
examinations compared to the lower educated
subjects who are lacking of the awareness neither
for prevention of hearing impairment nor for
importance of the early initiation of audiology care.

This study result is in line with a study held
in USA by Choi et al., (2016)"” revealed that
moderate and greater grades of HI were more
prevalent than mild grade in the older subjects who
had lower than secondary education while, mild
grade of HI was more prevalent than moderate and
greater grades of in the older subjects who had
secondary education or higher. In contrast, another
study held in USA by Martinez-Amezcua et al.,
(2021)™ who reported that moderate and severe
grades of HI were more prevalent than mild grade
of HI in subjects who had secondary education or
higher and mild grade of HI was more prevalent
than moderate and greater grades of HI in the older
subjects who had lower than secondary education.

As regard to work before retirement, the
present study revealed that, subjects who had
skilled work constituted the largest proportion of
the working studied subjects and slightly more than
half of them had mild grade of HI and more than
one third of them had moderate grade while, the
majority of other working studied subjects had mild
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grade of HI. This may be attributed to the impact of
noise from work on hearing which is expected to
increase with time and when combined with age
related changes the severity of HI will increase
too'*" 6?1, This is in agreement with a study held in
Australia by Gopinath, McMahon, Tang,
Burlutsky, & Mitchell, (2021)") who reported
that, near to half of the studied older subjects had a
history of workplace noise exposure, most of them
had skilled work and most of them had mild grade
of HI followed by moderate and severe grades of
HI. Another systematic review held in Norway by
Lie et al., (2016)Y including Egyptian workers
reported that, the most expected working subjects
to have HI were subjects with skilled work.

Both of the cognitive and hearing function
undergo age-related changes'®” and impairment in
one function of them is associated in a decline in
the another function®). While the increased
severity of HI is also associated with poorer health
consequences and poorer quality of life. A highly
statistically significant negative relation was found
between HI and cognitive function that, the higher
the HI, the poorer the cognitive status. This may be
justified by the presence of other factors that
contribute to the occurrence of cognitive function
impairment as reported by the geriatric patients
that, three quarters of the them did not participate
in social activities, around two thirds of them did
not make visits outside the home, more than half
preferred to sit alone due to embarrassment and
more than half did not use telephone calls.

This is in agreement with two studies
conducted in USA by Alattar et al., (2020)"**) and
by Lin et al, (2013)° who reported that, the
increased severity of HI was associated with poorer
performance on cognitive function. Another
systematic review study held in Australia by
Taljaard, Olaithe, Brennan-Jones, Eikelboom,
& Bucks, (2016)°”) revealed that poorer hearing
function is associated with poorer cognition. This is
in contrast to a study held in Holland by
Gussekloo, de Craen, Oduber, van Boxtel, &
Westendorp, (2005)'®®! who revealed that HI was
associated with lower score of cognitive status but
increasing HI not associated with poorer scores.

The present study also revealed that, a
highly statistically significant relation was found
between HI and balance confidence that, the higher
the HI, the lower the balance confidence. This may
be attributed to the anatomical proximity between
inner ear and vestibular system which has a basic
role in maintaining balance that both of them are
innervated by the inferior portion of the vestibular
nerve. So that, sensorineural hearing impairment is
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expected to induce vestibular dysfunction which
can lead to manifestation of imbalance!®). This
result is in agreement with a study done in Korea
by Bang et al., (2020)"""! who reported that greater
HI is associated with increased postural instability.
Another study held in USA by Martinez-Amezcua
et al., (2021)!" who revealed that greater HI is
associated with lower balance scores.

6. Conclusion

Based on findings of the present study, it
can be concluded that, mild grade of HI is the most
prevalent grade among geriatric patients followed
by moderate grade. Severe grade of HI was found
in older age group than the younger age group, in
female than males and in those who are illiterate.
More than one third of the studied subjects who
have moderate grade of HI have moderate
cognitive status impairment and all the studied
subjects who have severe grade of HI have
moderate level of balance confidence.

7. Recommendation:

The following recommendations are made
in light of the current study's findings:

Assess the geriatric patients' knowledge and
skills they utilize to overcome hearing impairment
problems and design an educational program for
them about treatment adherence and using hearing
aids to improve their cognitive function,
psychosocial status and balance confidence.
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