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Abstract
Background and aim Age-related hearing loss has potential effects on communication, cognitive, emotional, and social 
aspects of the older person’s life. Evaluating the role of hearing aids in reducing these difficulties is important. This study 
aimed to evaluate communication difficulties, self-perceived handicaps, and depression in hearing-impaired older adults 
who are either hearing aid users or non-users.
Methods A total of 114 older adults in the age range of 55–85 years with moderate to moderately severe hearing loss (two 
hearing-matched groups; hearing aid users: n = 57; hearing aid non-users: n = 57) took part in this study during the COVID-
19 pandemic. Self-perceived hearing handicaps and communication were evaluated using the Hearing Handicap Inventory 
in the Elderly-Screening (HHIE-S) and Self-Assessment Communication (SAC) questionnaires. Depression was assessed 
using the geriatric depression scale (GDS).
Results The average score of HHIE-S was significantly higher in the hearing aid users than the non-users (16.61 ± 10.39 
vs. 12.49 ± 9.84; p = 0.01). Differences between groups were not significant for SAC or GDS scores (p ≥ 0.05). There were 
strong positive correlations between HHIE-S and SAC scores in both groups. Moderate correlations were found between 
SAC and GDS scores in the hearing aid users and between the duration of using hearing aid with SAC and HHIE-S scores.
Conclusion It seems that self-perceived handicaps, communication difficulties and depression are affected by many fac-
tors, and only receiving hearing aids without subsequent support such as auditory rehabilitation and programming services 
cannot bring the expected output. The effect of these factors was clearly observed due to reduced access to services in the 
COVID-19 era.
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Introduction

Age-related hearing loss or presbycusis is a prevalent sen-
sory disorder among geriatrics. Approximately one-third of 
the elderly population experience moderate to severe hearing 
loss [1, 2]. The consequences of ineffective communication 
in hearing-impaired people are not unexpected. It has been 
established that age-related hearing loss may impact the 

communication, cognitive, emotional, and social aspects of 
the elderly population’s life [2, 3]. These people might expe-
rience additional psychological problems such as social iso-
lation, loneliness, and depression, which reduce their quality 
of life as a result of hearing loss, as well as communication 
disorders [4]. Nonetheless, this situation appears to be vari-
able among a geriatric population of diverse cultures. The 
subjective experience of hearing problems seems to be a 
crucial factor, and hearing loss itself does not necessarily 
parallel the self-perception of a social or an emotional dis-
ability or handicap in the everyday lives of the older adults 
[1]. It has been demonstrated that several factors affect 
self-perceived handicap, such as marital status (widowed) 
and self-perceived general health. Therefore, in addition to 
hearing impairments, information on self-perceived hearing 
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handicaps is essential for identifying older individuals who 
require supplementary hearing rehabilitation services [1].

The primary management option for hearing loss in older 
adults is the use of hearing aids. However, it appears that 
not everyone pursues effective communication troubleshoot-
ing. In Jalilvand et al.’s (2008) study, only two of 59 older 
adults with hearing loss used hearing aids [5] despite having 
a self-perceived disability. Several studies have investigated 
the role of hearing aids on self-perceived handicap and pre-
sented contradictory findings about the effectiveness of hear-
ing aids in reducing handicaps [6–17]. It appears that self-
perceived handicap, rather than hearing loss, is an important 
factor in hearing aid utilization and demand. In a study by 
Chang et al. (2007) on subjects with moderate to profound 
hearing impairment, 45.4% of those with a self-perceived 
hearing handicap used hearing aids or felt the need to use 
hearing aids, whereas only 5% of those without a hearing 
handicap used or needed hearing aids. Screening for self-
perceived hearing handicaps, therefore, is an important part 
of hearing screening tests for identifying older adults with 
a high need for further hearing evaluation and/or rehabilita-
tion [1].

Meanwhile, a number of research studies have investi-
gated the impact of hearing aids on self-perceived handicap 
and communication difficulties. In a 2009 study conducted 
by Lotfi et al. on 350 hearing-impaired individuals using 
the Hearing Handicap Inventory in the Elderly-Screen-
ing (HHIE-S) to measure self-perceived handicap, it was 
revealed that hearing aid use significantly enhanced HHIE-
S scores after at least three months of use. The overall 
HHIE-S score was 65.88% before using hearing aids, which 
decreased to 22.1% following three months of hearing aid 
use. The degree of hearing loss in 95% of this population 
was moderate to severe. Regarding communication difficul-
ties, in a study on 30 disabled hearing aid users and 10 con-
trol participants, it was concluded that if people use hearing 
aids for at least one month, their communication problems, 
as measured by the SAC/SOAC questionnaire, will decrease 
significantly. Within six months of utilizing appropriate 
hearing aids, the communication abilities of older adults 
with moderate hearing loss are comparable to those of their 
contemporaries [18]. However, among this large body of 
evidence, some studies failed to provide evidence that hear-
ing aid use reduces handicaps [6–8, 17]. A systematic review 
also revealed low- to very-low-quality evidence supporting 
the use of hearing aids for the management of auditory reha-
bilitation in adults. There was evidence of a statistically, but 
not clinically, significant long-term effect; however, there 
was no evidence of a short- to medium-term effect [19].

In addition to handicaps, the role of hearing aid in mini-
mizing the emotional and psychological consequences of 
hearing loss has also been extensively investigated [9–11, 
14, 15, 20–25]. A study on 192 older adults, showed that 

sustained use of hearing aid for 12 months significantly 
improved self-perceived handicap, communication prob-
lems and depression [15]. Some suggest that hearing dis-
ability and handicap are associated with reduced well-being 
and depression in the geriatric population, and hearing aid 
helps alleviate the older adults’ difficulties [9]. However, 
in a clinical trial, Metselaar et al. (2009) found that in con-
trast to the long-term effect of hearing aid on handicaps, the 
incidence of depression did not alter following hearing-aid 
fitting [24]. This study aimed to compare the self-perceived 
handicap, communication problems, and depression between 
older adults who are hearing aid users and non-users.

Methods

Participants

Overall, 114 participants between the ages of 55 and 85 (57 
hearing aid users and 57 non-users) who were referred to a 
public or private audiological clinic were invited to partici-
pate in this cross-sectional study. They were selected based 
on our inclusion criteria of having symmetrical sensorineu-
ral hearing loss, inter-aural threshold differences smaller 
than 10 dB and no other otological disease. The degree of 
hearing loss was determined based on the average of the 
four main frequencies (500, 1000, 2000 and 4000 Hz), and 
its classification was considered based on the conventional 
classification, including moderate to moderately severe hear-
ing loss [26]. Therefore, only individuals with an average 
hearing loss between 41 and 70 dB and a speech recognition 
score of at least 70% were included in the study. Since the 
degree of hearing loss and speech recognition affects the 
degree of disability and communication [27], a limited range 
was carefully considered. Hearing aid users were selected 
based on whether they had at least six months of unilateral 
or bilateral usage.

Data collection

Questionnaires

Demographic and clinical information was gathered using 
standardized self-questionnaires and interviews. Demo-
graphic data about age, gender, the duration of hearing aid 
use, and daily hours of hearing aid use were collected. The 
SAC and HHIE-S were used to assess communication and 
handicap problems, and the Geriatric Depression Scale 
(GDS) was used to evaluate depression. The order in which 
the questionnaires were filled out was random.
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Self‑assessment communication questionnaire

The SAC questionnaire consists of 10 questions designed 
to assess the communication, emotional and social effects 
of hearing loss. The frequency of problems for each ques-
tion is scored on a five-point scale. Items 1–6 are related 
to communication problems in various situations, items 7 
and 8 are related to the person’s general feelings about their 
hearing problem, and items 9 and 10 measure the person’s 
perceptions of what others think about their communication 
abilities [28]. On a five-point Likert scale, with responses 
ranging from “almost never” (one point) to “almost always,” 
the participants were asked to rate the frequency of various 
behaviors or feelings for each topic (five points). The higher 
the score, the greater the communication difficulty.

Hearing handicap inventory in the elderly screening

The HHIE-S is a shortened version of the HHIE, which con-
sists of five social or situational items and five emotional 
response items [5]. The HHIE-S was employed to assess 
how an individual perceives the social and emotional effects 
of hearing loss; thus, it is an index of self-perceived hear-
ing handicap. The questionnaire consists of 10 items—five 
social/situational items and five emotional response items—
with a total score range of 0–40. A “YES” response receives 
four points, a “NO” response receives zero points, and a 
“SOMETIMES” response receives two points. The HHIE-S 
total scores were used to classify the results into three cat-
egories: 0 to 8 (no self-perceived hearing handicap), 10–24 
(mild to moderate handicap), and 26–40 (severe handicap). 
According to the American Speech-Language-Hearing 
Association’s proposed recommendations, a total HHIE-S 
score of 8 indicates the presence of a hearing handicap [29].

GDS questionnaire

The geriatric depression scale (GDS) short form was 
employed to investigate depression in the older adults. Each 
item requires a dichotomous response (yes or no) that is 
scored as 1 or 0, respectively. The GDS was designed to 
reflect the characteristics of geriatric depression, such as 
cognitive decline, while also considering the frequent 
somatic symptoms or insomnia present in the non-depressed 
geriatric population [30].

Statistical analysis

The data were analyzed using SPSS version 20.0. Software. 
A one-sample Kolmogorov–Smirnov test was performed to 
assess whether each parameter follows a parametric or non-
parametric distribution. In addition to the descriptive sta-
tistics, significant differences among groups were assessed 

through a Mann–Whitney U test to analyze the difference 
between users, and non-users for communication, handi-
cap and depression scales. In addition, Spearman’s rank 
correlation coefficient was used to analyze the relationship 
between the variables. P ≤ 0.05 was considered statistically 
significant.

Results

The population studied in this research consisted of older 
adults over 55 years of age (age range 55–85) who were 
suffering from moderate to severe hearing loss. A total of 
114 people participated in this study, 57 of whom had used 
a hearing aid for at least six months and 57 of whom were 
not hearing aid users. Age and pure tone average (PTA) were 
not significantly different between the two groups (p > 0.05). 
The hearing aids of most of the participants were smart and 
made by different brands. None of participant had received 
auditory rehabilitation after hearing aid prescription. Further 
demographic details are described in Table 1.

Comparison between user and non‑user groups

The results showed that severe handicap was low in both 
groups according to their HHIE-S scores. In the hearing 
aid user group, more than half of the participants expressed 
having a moderate handicap (61.40%), whereas, in the non-
user group, a lower percentage of people expressed hav-
ing a moderate handicap (45.62%). In the non-user group, 
the number of people with a moderate handicap (45.62%) 
was almost equal to the number of people with no handi-
cap (43.85%). The statistical analysis revealed significant 
differences between the two groups, as hearing aid users 
had worse scores on HHIE-S than non-users (P = 0.01). 
Regarding communication problems based on SAC scores, 
the majority of participants had communication problems at 
frequencies of about 40% or less in both hearing aid users 
(54.37%) and non-users (59.64%). Approximately 45.25% 
of hearing aid users and 40.36% of non-users had greater 
than 40% communication problems, although the number of 
patients with the lowest communication problems (0–20%) 
was nearly twice as low in the non-user group compared to 
the user group. However, there is no significant difference in 
the SAC scores between groups (P > 0.05). An investigation 
of depression in both groups revealed that the majority of 
people did not have depression (52.63% in the user group 
and 66.66% in the non-user group), and the number of par-
ticipants with severe depression was low in both groups. No 
significant difference was found in the GDS scores between 
groups (P > 0.05). The average HHIE-S, SAC and GDS 
scores are shown in Table 2.
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In addition, the HHIE-S (Z = − 0.61, p = 0.53), SAC 
(Z = − 0.77, p = 0.43), and GDS (Z = − 1.79, p = 0.07) scores 
did not differ significantly between the two types of fittings 
(unilateral and bilateral). For the bilateral and unilateral fit-
ting, the HHIE-S scores were 16.45 and 16.64, and the SAC 
scores were 39.73 and 45.83, respectively. Regarding gender 
differences, males’ scores were higher (worse) than females’ 
scores on handicap, communication difficulties, and depres-
sion in both groups. In older adults who use hearing aids, 
there is a gender difference in terms of depression, as males 
have significantly lower depression levels compared with 
females (P = 0.02, t = 2.25). However, no significant gender 
difference was found for HHIE-S or SAC scores in hear-
ing aid users. In contrast, in non-users, gender differences 
were observed in HHIE-S and SAC scores, with males pre-
senting lower HHIE-S (P = 0.01, Z = 2.54) and SAC scores 
(P = 0.000, Z = 4.10) than females; no gender difference was 
found for GDS score.

Correlation results

Figures 1, 2, and 3 depict the correlation results between the 
questionnaire scores of both groups separately. Regarding 
the correlations between questionnaires, the results of the 

HHIE-S and SAC questionnaires were highly correlated in 
both groups (users: r = 0.60, p < 0.0001, non-users: r = 0.79, 
p < 0.0001) (Fig. 1). In addition, there was a statistically 
significant and moderately positive correlation between 
the SAC score and the GDS scores (communication and 
depression) in geriatric hearing aid users (r = 0.40, P = 0.04) 
(Fig. 2) but not in non-users (P > 0.05). There was no cor-
relation between HHIE-S scores and GDS scores (disability 
and depression) within any of the groups (P > 0.05) (Fig. 3).

As shown in Table 3, there is a positive and statistically 
significant correlation between the time course of hearing 
aid use and the scores of the HHIE-S and SAC question-
naires (r = 0.61; r = 0.70, p < 0.01, respectively), such that 
the longer the use of HAs, the higher the level of self-per-
ceived handicap and communication problems. There was 
no correlation between the time course of hearing aid usage 
and depression, nor between the daily hours of HA use and 
the HHIE-S and SAC scores (P > 0.05).

Because there was no significant difference between 
ears in the correlation between PTA and HHIE-S, SAC, 
and GDS scores, both ears’ data were merged. As shown 
in Table  3, the results revealed a significant associa-
tion between PTA and HHIE-S scores, both in HA users 
(r = 0.49, p < 0.05) and non-users (r = 0.61; p < 0.0001), as 

Table 1  Demographic 
information of the participants

PTA pure tone average, WRS word recognition score, NA not applicable

Group/variables Hearing aid users Hearing aid non-users

Age (years) 70.22 (8.78) 68 (8.83)
Gender
 Female 26 19
 Male 31 38

PTA (dB)
 Right ear 57.77 (12.69) 50.78 (10.57)
 Left ear 56.68 (13.30) 50.71 (12.18)

WRS (%)
 Right ear 88 (8.48) 88.81 (7.22)
 Left ear 88.20 (8.89) 89.69 (7.54)

Duration of using hearing aid (months)
 6–12 12 NA
 12–24 13

More than 24 M 32
Daily hours of hearing aid use (hours)
  1 < 2 NA
 2–4 14
 4–8 27
 > 8 14

Type of hearing aid fitting
 Unilateral 30 NA
 Bilateral 27
 Refer to hearing aid fine tuning 4 (7.01%)
 Hearing aid repair 5 (8.77%) NA
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well as between PTA and SAC scores (r = 0.50 and r = 66 
in users and non-users, respectively). However, none of 
the groups demonstrated correlations between HHIE-
S, SAC, and WRS (p > 0.05). Likewise, PTA and WRS 

were not found to be correlated with GDS scores. In both 
groups, age was not correlated with HHIE-S, SAC or GDS 
(P > 0.05).

Fig. 1  Correlation between HHIE and SAC

Table 2  Handicap, 
communication difficulty, and 
depression in hearing aid users 
and non-users

HHIE-S  Hearing Handicap Inventory forthe Elderly-screening, SAC  Self-Assessment of 
Communication,GDS Geriatric Depression Scale

Variable/group User (n-57) Non-user (n = 57) All (n = 114)

HHIE-S
 0–8 without handicap 14 (24.56%) 25 (43.85%) 40 (35.08%)
 9–24 moderate handicap 35 (61.40%) 26 (45.62%) 60 (52.63%)
 25–40 severe handicap 8 (0.04%) 6 (10.53%) 14 (12.29%)

Mean 16.61 (10.39) 12.49 (9.84)
Mean rank 76.47 59.70
Z − 2.46
P-value 0.01*
SAC
 0–20 10 (17.53%) 21 (36.84%) 31 (27.19%)
 21–40 21 (36.84%) 13 (22.80%) 36 (31.58%)
 41–60 12 (21.04%) 10 (17.54%) 23 (20.18%)
 61–80 11 (18.29%) 12 (21.05%) 22 (19.30%)
 81–100 3 (6.3%) 1 (1.77%) 2 (1.75%)

Mean 42.08 (23.60) 35.16 (25.20)
Mean rank 74.95 63.67
Z − 1.64
P-value 0.10
GDS
 0–4 without depression 30 (52.63%) 38 (66.66%) 56 (49.12%)
 5–8 mild depression 18 (31.58%) 13 (8.22%) 35 (30.80%)
 9–11 moderate depression 6 (10.52%) 4 (7.03%) 14 (12.28%)
 12–15 severe depression 3 (5.27%) 2 (3.51%) 9 (7.80%)

Mean 4.72 (3.80) 4.13 (3.71)
Mean rank 70.09 64.04
Z − 0.91
P-value 0.36
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Discussion

The results showed that in the hearing aid group, the average 
self-score of handicap (as measured by HHIE-S) was signifi-
cantly higher than in the non-hearing aid group. Regarding 
communication difficulties (measured by SAC) and depres-
sion (measured by GDS), however, there were no differences 
between groups. Both groups exhibited a significant positive 
correlation between HHIE-S and SAC scores. However, no 
correlation was observed between GDS and HHIE-S scores 
in either group. A moderate correlation between SAC and 
GDS scores was observed only in the hearing aid group. The 
duration of hearing aid use was moderately correlated with 
SAC and HHIE-S scores but not with the daily hearing aid 
usage hours.

This result indicates that although there are no significant 
differences in communication difficulties between the two 
groups, the group that uses hearing aids felt more handi-
capped than those without hearing aids despite possess-
ing the same degree of hearing loss. In the present study, 

findings from the HHIE-S score suggest that 52.63% of the 
older adults in both groups reported a moderate handicap, 
and 35.08% reported no handicap. Only 12.29% expressed a 
severe handicap. In detail, 61.40% of the participants in the 
group that uses hearing aids expressed moderate handicaps, 
and 24.56% expressed no handicap; meanwhile, in the group 
that does not utilize hearing aids, nearly the same number of 
people reported having a moderate handicap (42.62%) or no 
handicap (43.85%). The number of individuals with a severe 
handicap was similarly low in both groups. These data indi-
cate that the average handicap score of non-users is lower 
than that of hearing aid users. In addition, the proportion of 
non-users who reported no impairment (43.85%) was greater 
than that of users (24.56%).

According to the HHIE-S scores in users and non-users, 
those with hearing aids experience a greater level of self-
perceived handicap than those without hearing aids. The 
findings of this study disagree with a 2007 Iranian study 
conducted by Jalilvand et al. on 52 older adults with mild 
to severe hearing loss. In their study, 61.5% of participants 
had no handicap, 27% had a mild to moderate handicap, 

Fig. 2  Correlation between SAC and GDS

Fig. 3  Correlation between HHIE-S and GDS
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and 11.5% had a severe handicap. However, just two peo-
ple used hearing aids [5]. Meanwhile, in the current study, 
the majority of participants reported a mild to moderate 
handicap, and the frequency of no handicap was lower than 
in Jalilvand’s study. In both investigations, however, the 
number of patients suffering from severe disabilities was 
nearly identical and minimal. The current study’s findings 
are consistent with our earlier research on elderly individuals 
conducted in 2020. Previous research revealed that only 20% 
of respondents had no self-perceived handicap, while 80% 
felt handicapped to varying degrees [31]. Varying degrees of 
handicap have been reported in different countries; some of 
these differences may be attributable to the cultural accept-
ance of diminished hearing sensitivity as a normal part 
of the aging process [1]. In addition to cultural effects, it 
appears that other factors strongly influence self-perceived 
handicap. For instance, it has been shown that the degree of 
perceived handicap is associated with hearing status, general 
health, and marital status [1]. Studies have also indicated 
the impact of psychological factors, such as depression, on 
self-perceived handicap [32, 33].

In the present study, hearing threshold, age, gender, 
communication problems, duration of hearing aid use, 
and daily hours of hearing aid use, as well as depression, 

were investigated in relation to self-perceived handicap and 
compared between two groups that either use or do not use 
hearing aids. No correlation was detected between age and 
HHIE-S score. Even though females had a greater level 
of handicap than males and despite the significant differ-
ence between females and males in terms of self-perceived 
handicap, interestingly, this difference was only detected in 
non-users and not in hearing aid users. Other studies have 
demonstrated gender differences in hearing aid outcomes. 
For instance, gender differences were observed in improved 
life quality after hearing aid fitting [34]. In the present study, 
however, there was no difference in self-perceived handicap 
between men and women who use hearing aids. In contrast, 
a gender difference in depression among elderly hearing aid 
users was revealed, with males having significantly lower 
depression levels than females. This study also showed a 
moderately significant correlation between hearing thresh-
olds and handicaps for both groups. This is consistent with 
the findings of Chang et al., who reported a moderate cor-
relation (r = 0.52) between hearing impairment and self-per-
ceived handicap in a study of 1220 older adults [1]. In the 
present study, there was no connection between daily hours 
of hearing aid use and self-perceived disability. Unlike other 
research in which higher scores for the perception of hearing 

Table 3  Correlation of the study 
variables

*P ≤ 0.05

Variable Group Correlation (r) p value

HHIE-S*PTA Users 0.49  < 0.02*
Non-users 0.61  < 0.0001*

HHIE-S *WRS Users − 0.29 0.21
Non-users − 0.16 0.23

SAC*PTA Users 0.50 0.02*
Non-users 0.66  < 0.0001*

SAC *WRS Users − 0.15 0.52
Non-users − 0.09 0.48

GDS*PTA Users 0.38 0.08
Non-users 0.15 0.25

GDS *WRS Users 0.16 0.51
Non-users − 0.10 0.47

HHIE-S*Age Users − 0.09 0.65
Non-users − 0.01 0.93

SAC*Age Users − 0.04 0.82
Non-users 0.002 0.99

GDS*Age Users 0.25 0.21
Non-users 0.07 0.60

Duration of hearing aid use*HHIE-S Users 0.61 0.003*
Duration of hearing aid use *SAC Users 0.70  < 0.0001*
Duration of hearing aid use*GDS Users 0.04 0.85
Daily hours of hearing aid use*HHIE-S Users − 0.22 0.25
Daily hours of hearing aid use*SAC Users − 0.06 0.76
Daily hours of hearing aid use*GDS Users − 0.23 0.24
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impairment were significantly associated with longer hours 
of daily hearing-aid use, we observed no such correlation 
[1, 35].

In addition, using the SAC questionnaire, we also evalu-
ated the communication difficulties of individuals with hear-
ing loss. In this study, there was a strong correlation between 
the HHIE-S score and the SAC score in both groups, indicat-
ing that those who feel more handicapped tend to have more 
communication difficulties. The average communication 
problem was higher in hearing aid users (42.08%) compared 
with non-users (35.16%). However, in contrast to self-per-
ceived handicap, we did not find any significant difference 
between hearing aid users and non-users in terms of SAC 
score. Interestingly, the findings of the current study related 
to the SAC questionnaire indicated that mild communication 
problems (less than 50%) were reported in both groups. In 
contrast, one study suggested that if a person uses hearing 
aid for at least one month, their SAC/SOAC-assessed com-
munication difficulties are significantly reduced. However, 
the study lacked a control group [18]. One of the reasons for 
this result could be that only 7% of the participants during 
the COVID-19 era had referred for hearing aid fine tuning, 
which could have affected the effectiveness of hearing aids, 
and ultimately affected communication abilities. Ghahraman 
et al. (2021) also detected a significant correlation between 
self-perceived handicap and communication problems [31]. 
Similar to self-perceived handicap, we discovered that com-
munication problems were moderately significantly posi-
tively correlated with hearing thresholds but not with age. 
Similarly, although communication problems handicap was 
significantly higher in females compared with males, this 
difference was only detected in non-users and not in users.

The absence of significant communication problems 
between people with and without hearing aids, coupled with 
the significant difference in self-perceived handicap, implies 
that hearing aids were not very effective in alleviating com-
munication problems in the participants, whose communi-
cation problems and perceived handicaps were worse than 
those of the group without hearing aids. It is unclear how 
hearing aids affect handicaps. As mentioned, some studies 
suggest that the use of hearing aids is effective in reducing 
perceived handicap, while others do not. In fact, there are 
contradictory findings about the effectiveness of hearing 
aids in reducing handicaps. A recent investigation on the 
influence of hearing aids on handicaps in a cohort design 
found that the average HHIE-S scores following hearing aid 
provision were considerably lower at six months, 12 months, 
and five years compared to baseline [36]. In another study, 
the mean HHIE-S score decreased substantially after four 
months of hearing aid use [12]. In a separate study, the 
mean HHIE-S score reduced from 28.7 to 12.7 following 
six months of hearing aid use [14]. Some clinical trials that 
have directly studied the effect of hearing aids on handicaps 

have indicated a reduction relative to baseline measurements 
[9–11]. In a study by Lotfi et al. on 350 individuals with 
moderate to severe hearing loss (age and hearing level did 
not differ between the two groups), hearing aids significantly 
improved HHIE-S scores after at least three months of use. 
Before using the hearing aid, the overall score of HHIE-S 
was 65.88%, and it dropped to 22.1% after hearing aid use 
[11]. In a study in China in 2020, the effect of an interven-
tion with hearing aid on handicap features revealed that the 
average HHIE-S score among hearing-impaired individuals 
was 33.49 before hearing aid use and roughly 31.50 after 
two years [16].

However, in agreement with the current study, a previous 
study indicated no significant difference in handicap scores 
between participants who had recently acquired a hearing 
aid and those who had utilized a hearing aid in the past 
[37]. Cross-sectional investigations, such as that conducted 
by Dawes et al. (2015), revealed that self-reported disabil-
ity was greater among hearing aid users than among non-
users. According to HHIE questionnaire scores, after five 
and 11 years of follow-up, although the difference between 
the two groups narrowed, those who used hearing aids felt 
more handicapped than those who did not use hearing aids 
[6]. In a study by Gopinath et al. (2011), the rate of self-
reported disability was higher among those who used hear-
ing aids than those who did not [7]. In another study, those 
who used hearing aids had a higher rate of handicap than 
those who did not, but those who used hearing aids also had 
more severe hearing loss in this case [17]. A notable aspect 
about the handicaps is the attention that must be paid to 
hearing loss. This is due to the fact that the degree of hearing 
loss correlates directly with the degree of handicap [27, 38]. 
Intriguingly, in the study by Maeda et al. (2016), the mean 
HHIE-S was not statistically different between two groups 
of older adults with moderate hearing loss, one of which 
used hearing aids and the other did not. Nevertheless, those 
who used hearing aids were more likely to feel handicapped 
than non-users. The two groups were comparable in terms of 
hearing loss, age, speech differentiation, and dynamic range 
[8], which is consistent with the present study.

As previously stated, psychological variables may also 
contribute to self-perceived handicap. Depression is one 
of the consequences of hearing loss in the older adults, 
according to the majority of studies [39]. Hearing loss in 
the older adults, in particular, has been shown to induce 
frustration, loneliness, and communication disorders, all of 
which degrade their quality of life [4]. According to a num-
ber of studies, those who report significant hearing impair-
ment are more likely to suffer from depression compared 
with normal hearing individuals [9]. Depression was not 
significantly different between hearing aid users and non-
users in the present study. Some reports indicate that hearing 
aids can also alleviate the psychological effects of hearing 
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loss, such as depression [21, 22], while other reports do not 
show this [23, 24]. According to the results of the Depres-
sion Inventory, over half of all older adults were depres-
sion-free (49.12%), followed by those with mild (30.80%), 
moderate (12.28%), and severe depression (7.80%). Both 
groups followed this pattern, and there was no statistically 
significant difference between the group with hearing aids 
and those without hearing aids in terms of GDS scores, as 
the mean depression score for both groups was less than 5. 
The average GDS scores for those with and without hear-
ing aids were 4.72 and 4.13, respectively. In agreement, the 
mean GDS scores of individuals with hearing aids, without 
hearing aids, and without hearing loss were evaluated in a 
study. It was determined that these scores were 1.2, 2.6, and 
2.1, without a significant difference between the three groups 
[25]. In the current study, more than half of the participants 
in both groups did not experience depression; specifically, 
52.63% of hearing aid users, and 66.66% of non-users did 
not have depression.

In agreement with our findings, a recent study with a 
two-month follow-up indicated that depression after hear-
ing aid use was worse than before hearing aid use, pos-
sibly due to aging or the commencement of the COVID-
19 pandemic. In this study, out of 385 participants, 140 
(36.36%) experienced depression, and 63.64% did not, 
with the number of those without depression increasing 
to 154 after two months of follow-up [16]. Another study 
reported a lack of an association between hearing aid use 
and depression, perhaps because hearing aids impede 
participation in social engagements by enhancing the 
adverse background noise common in social venues such 
as coffee shops, salons, and restaurants [23]. In the study 
conducted by Shukla et al. (2021), there were no statis-
tically significant associations between hearing aid use 
and depressive symptoms. However, they stated that the 
role of several characteristics connected to hearing aid 
use, such as frequency of use and the user’s perceptions 
of benefits or satisfaction, which were not included in 
their analysis, may also be relevant [21]. In this study, 
there was no correlation between depression and self-
perceived handicap; however, there was a moderate posi-
tive correlation between depression and communication 
difficulties among hearing aid users. In other words, in 
those with hearing aids, the greater the communication 
problem, the more severe the depression. Another study 
found that offering free hearing aids improved outcomes 
SPS:refid::bib16(16). This finding could be related to 
the expectations from the hearing aid in these people 
resulted in depression. In other words, people with hear-
ing aids, when having communication problems, may 
have become frustrated because they paid a significant 
amount of money for their hearing aids. In addition, there 

appears to be a bidirectional connection between hear-
ing aid satisfaction and self-perceived handicap. This 
implies that self-perceived handicap can impact hearing 
aid satisfaction and that contentment with hearing aid 
can influence self-perceived handicap. This is presum-
ably because, like self-perceived handicap, multiple fac-
tors also affect hearing aid satisfaction. Thus, hearing aid 
satisfaction may have a role in self-perceived handicap. 
One of the factors that play an important role in hearing 
aid satisfaction in the older adults is post-prescription 
support [40], which can also be influenced by pandemic 
limitations. As seen in the results of our study, the reduc-
tion of timely referral for hearing aid fine tuning as well 
as not receiving auditory rehabilitation can worsen the 
outcome of handicaps and communication abilities even 
with the existence of hearing aids. According to a system-
atic review, there are audiological and non-audiological 
determinants of hearing aid effectiveness. Other deter-
minants of hearing-aid usage include expectations, self-
perceived benefits, and satisfaction with the hearing aid 
being used, with extended daily hours of use of hearing 
aids associated with increased satisfaction [41]. In addi-
tion, research indicates that although effective hearing 
aid use affects a person’s perceived handicap, constant 
use of hearing aid does not guarantee a positive patient 
outcome [42]. Another study compared the administra-
tion of hearing aids in groups with and without auditory 
rehabilitation and found that HHIE-S scores improved 
significantly from baseline to follow-up in the group that 
received hearing training. In contrast, no change was 
observed in the group that received hearing aids without 
a rehabilitation plan [43]. In another study, self-assess-
ments were used to investigate the prevalence of hear-
ing difficulties, and it was discovered that older adults, 
including those with hearing aids, had numerous hearing 
problems and that the majority of them did not use their 
hearing aids. In addition, the older a person is, the less 
often they use their hearing aids, usually due to improper 
administration and maintenance of the hearing device, 
as well as annoyance with the hearing aid [25]. In fact, a 
portion of the feeling of disability may be attributable to 
unhappiness with the hearing aid, which is influenced by 
numerous factors, including auditory and non-auditory 
aspects reliant on the individual and the hearing aid [44]. 
In our study, the incidence of the COVID-19 pandemic 
and restrictions may have reduced the frequency with 
which people go for hearing aid fitting or servicing. Con-
sequently, the user’s satisfaction with the hearing aid may 
have decreased, and he or she may have endured commu-
nication difficulties and a heightened sense of disability. 
Increasing hearing aid satisfaction may be a crucial factor 
in self-perceived handicap. People used hearing aids less 
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during the pandemic due to hearing-related constraints, 
such as restricted access to battery purchases, resetting 
or repairing hearing aids, and impediments to accessing 
hearing training programs [45]. Recent research by Nuess 
et al. (2021) revealed that participants who indicated a 
willingness to use hearing aids were more likely to have 
higher HHIE/A scores than normal-hearing participants 
and those unwilling to use hearing aids [33].

There are a few contradictory findings regarding the 
effects of hearing aid parameters, such as daily duration, 
the duration of hearing aid usage, and hearing aid type, 
on handicaps or communication difficulties. It has been 
indicated that individuals with better ear PTA thresholds 
and those who used their hearing aids more frequently 
reported a greater improvement in the disability domain. 
Self-reported hearing disabilities may be a stronger pre-
dictor of hearing aid uptake than PTA thresholds [46]. In 
the present study, the majority of participants (56.14%) 
used hearing aids for at least 24 months and for an aver-
age of 36.25 months, and neither the duration of hearing 
aid use nor the hours of daily use were correlated with 
depression scores. In contrast, we demonstrated that there 
is a positive and significant correlation between the dura-
tion of hearing aid use (but not the amount of daily use) 
with HHIE-S and SAC questionnaire scores, such that the 
longer hearing aids are used, the greater the degree of dis-
ability and perceived communication difficulties. How-
ever, some reports have indicated a significant association 
between hearing aid use time and pre- and post-treatment 
audiological and distress-related indices [47]. In addition, 
none of the other characteristics in this study were associ-
ated with the type of hearing aid (unilateral or bilateral). 
In other words, there was no significant difference in dis-
ability, depression, or communication difficulties between 
unilateral and bilateral hearing aid users. Little is known 
about this effect.

The limitations of this study include the facts that 
participants with varying types of hearing aids were 
included and that satisfaction with hearing aids was not 
investigated. Another limitation was that in our country, 
rehabilitation is not routinely performed after receiving 
hearing aids in the elderly, and this made us unable to 
examine the effects of simultaneous use of hearing aids 
and rehabilitation which could affect our results. It would 
be preferable if the hearing aid was adjusted uniformly by 
an institution or an individual so that individual satisfac-
tion cannot be guaranteed. Despite this, the majority of 
patients in the present study utilized smart hearing aids. 
Additional research is required to demonstrate the role 
of auditory rehabilitation facilities in overcoming com-
munication challenges and decreasing the self-perceived 
handicap and depression associated with communication 
failure.

Conclusion

It seems that self-perceived handicap, communication dif-
ficulties and depression are affected by many factors, and 
only receiving hearing aids without subsequent support such 
as auditory rehabilitation and programming services cannot 
bring the expected output. The effect of these factors was 
clearly observed due to reduced access to services in the 
COVID- 19 era. In fact, it appears that to hearing aids have 
beneficial effects on the feeling of handicap and depression, 
first of all, patients should be satisfied with it, which itself is 
affected by several factors. Further investigation is required 
to fully comprehend the effects of hearing aids on handicaps 
and depression, as well as the relationship between hearing 
aid satisfaction with self-perceived handicap or depression 
together with simultaneous effects of hearing aids and audi-
tory rehabilitation.
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