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Background and Aim: Hearing handicap, as one of the common health problems among
older people, affects life activities. The Hearing Handicap Questionnaire (HHQ) is one of
the scales that provide criteria for social withdrawal, participation restriction, and emotional
distress. The present study aims to translate the HHQ into Persian and determine its
psychometric properties.

Methods: After translation into Persian, the content validity of the questionnaire was
determined based on the Lawashe’s method. Then, the Persian HHQ (P-HHQ) and the
Persian Hearing Handicap Inventory for Elderly-Screening version (P-HHIE-S) were
completed by 110 hearing-impaired seniors (49 females) over 60 years. The concurrent
validity was determined by Spearman correlation test, and the discriminant validity was
analyzed by Kruskal-Wallis test and independent t-test. The test-retest reliability was
assessed in 47 subjects after two weeks by Spearman correlation test and paired t-test.

Results: The P-HHQ had high face validity. The mean total score of P-HHQ was 1.89+1.05.
It had a significant positive correlation with the score of P-HHIE-S (r=0.87) and pure tone
average of the better ear (r=0.72). There was a significant difference between three groups
of elderly with different degrees of hearing impairment (p<0.001). Cronbach’s o values
were in the range of 0.94—0.97. There was a strong correlation between test and retest scores
of P-HHQ (1=0.97) which indicates a high test-retest reliability.
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Introduction

earing loss is one of the most common

chronic diseases in the elderly. Its

prevalence is reported to be 30—46%

in different populations and 90%

in the population over 80 years of
age [1]. With demographic changes in the developed
countries, hearing loss can become a more serious
problem [2]. According to the International Classification
of Impairments, Disabilities and Handicaps (ICIDH),
there are three terms related to hearing loss including
impairments (dysfunction measurable in the laboratory or
clinic), disabilities (impaired abilities and communication
in real world), and handicaps (non-auditory outcomes
flow from any disabilities). According to the World
Health Organization (WHO), the hearing handicap is
related to non-auditory outcomes that affects various
aspects of life [3]. It is worth mentioning that the WHO
replaced the International Classification of Functioning,
Disability and Health (ICF), indicating the extent of
activity and participation limitation instead of disability
and handicap, with the ICIDH in 2001 [4]. There is no
one-to-one relationship between the audiogram and the
perceived handicap among the elderly [5]. There is an
increasing agreement that hearing handicap is a complex
condition such that audiometry test is unable to quantify
its status [6]. What is determined with clinical evaluation
is hearing impairment; while other aspects of deafness
(disability and handicap) are not covered by using
current clinical approaches [7]. Handicapping hearing
loss, as one of the prevalent health problems among the
elderly, can lead to cognitive decline, depression, social
isolation, and not participating in social activities [8, 9].
With improvement in public health conditions, there is
an increase in the elderly population and presbycusis
phenomenon; therefore, it requires more attention of
health policymakers to the quality of life and health of this
population [10]. The term “presbycusis” refers to slowly
progressive, bilateral, and symmetrical hearing loss that
is associated with age-related cochlear degeneration and
is affected by genetic factors and environmental factors
such as alcohol use, ototoxicity, noise, and diabetes [2,
11]. Since presbycusis is irreversible, it is necessary to
assess the quality of life along with early diagnosis and
rehabilitation [10].

In people over 60 years of age, low phonemic and
word recognition ability occurs due to low sensitivity at
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high frequencies [12]. The problems that older people
experience are much more than what can be expected
on their audiograms [5]. For example, if there is a lot of
noise in the background, they may not be able to perceive
what others are talking about. This problem becomes
more obvious in processing fast rate speech and high
amount of received information, and when talking with
several people at the same time [13]. Peripheral changes
of auditory function, decreased cognitive performance,
and changes in central-auditory processes have a role
in aging-related declines of speech comprehension
[13]. To restore communication abilities, the evaluation
and recognition of communication dilemmas seem
necessary, which can be achieved by using valid and
reliable tools including physical (such as audiometers)
and psychological (such as self-reports). Self-report
tools can help evaluate people’s real-life problems based
on their own statements, and is an affordable and fast
approach for detecting hearing handicap.

Self-report tools have been accepted as a suitable tool
for evaluating the effectiveness of treatment measures. In
fact, it is a gold standard for assessment of attitudes [14].
There are various questionnaires developed to assess
hearing disability and handicap, including social hearing
handicap index [15], Hearing Handicap Inventory for
The Elderly (HHIE) and its Screening version (HHIE-S)
[16, 17], hearing performance inventory [18], and
Hearing Handicap Questionnaire (HHQ) [19].

The HHQ was first developed by Gatehouse and
Noble [19] and provides criteria for social withdrawal,
participation restriction, and emotional distress [14]. It
measures two topics: social restriction and emotional
distress [20]. Each item is independent of any special
auditory condition or capability [19]. Ithas 12 items rated
on a five-point Likert scale [ 14]. Higher scores indicate a
greater hearing handicap [20]. According to Thammaia,
Kannada’s translated version of HHQ has acceptable
psychometric properties [14]. English version of HHQ
has a Cronbach’s alpha of 0.95 and 0.93 for emotional
and social subscales, respectively, and has successfully
been used in patients with cochlear implantation [20].
The HHIE, developed by Ventry and Weinstein, is a
self-report questionnaire that evaluates the emotional
and social adaptation effects of hearing impairment in
the elderly [16]. The screening version of HHIE was
developed in 1983 with 10 three-choice items measuring
emotional (n=5) and social (n=5) consequences [17].
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Independence of items from special auditory
parameters and being appropriate for adults at all age
scales are some advantages of HHQ which HHIE and
HHIE-S have deprived them [14]. Although both HHQ
and HHIE-S cover the two areas of social restriction and
emotional distress, the HHQ has two more items than the
HHIE-S. Since the responses to its items are rated on a
five-point Likert scale, HHQ provides the possibility of a
more detailed examination of hearing handicap. Also, the
items of HHQ are independent of any specific listening
ability, and even the hearing-impaired people with no
experience of certain listening conditions can answer
its questions. Considering the potential advantages of
HHQ and lack of a Persian version of HHQ, the present
study aims to translate the HHQ into Persian, evaluate
its psychometric properties among the Iranian elderly,
compare its score with the Persian version of HHIE-S
(P-HHIE-S) score, and find the relationship between
hearing impairment and hearing handicap.

Methods

This cross-sectional study was conducted from
spring up to fall summer and fall, 2022. Participants were
110 Persian-speaking older people over 60 years of age
(49 females and 61 males) with Sensorineural Hearing
Loss (SNHL) referred to the cultural centers for the
elderly in Tehran, Iran. Informed consent was obtained
from the participants before data collection. History
recording and Otoscopy by Welch Allyn otoscope were
first conducted. Pure tone audiometric air-conduction
thresholds were calculated at the frequencies 0of 0.25, 0.5,
1,2, 4 and 8 kHz by Midimate 622 audiometer (Madsen
Co.) and supra-aural TDH39 headphone. The Pure Tone
Average (PTA) at the frequencies of 0.5, 1, 2 and 4 kHz
was also calculated. The degree of hearing impairment
was determined according to the PTA of the better ear. A
PTA<25 dB HL indicates a normal hearing, and a PTA
of 25-40, 40-60, and >60 dB HL led to classification
as mild, moderate and marked hearing impairment,
respectively [21]. The inclusion criteria were: clinical
diagnosis of SNHL (PTA of the better ear>25 dB HL),
age>60 years, no conductive hearing loss, no otologic
and neurological diseases, no cognitive disorders such
as dementia (based on the mini-mental state exam
score), being a native Persian speaker, and having at
least a primary school education (for completing the
questionnaires).

The study was conducted at following steps:
translation, validity evaluation, data collection, and
reliability evaluation. HHQ has 12 items and two
subscales of social restrictions (five items) and emotional
distress (seven items). The items are rated on a 5-point
Likert scale from 1 to 5 (never, rarely, sometimes,
often, and almost always), and higher scores indicates a
greater handicap. The total score of social participation
restriction and emotional distress subscales ranges 5-25
and 5-35, respectively. Therefore, the score of the whole
questionnaire is between 12 (no handicap) and 60 (the
highest level of handicap). After obtaining permission
from developers of the original version (Gatehouse and
Noble) [19], the HHQ was first translated to Persian
by two expert translators based on the protocol of the
International Quality of Life Association [22]. Then,
the research team merged these translated versions to
provide initial draft of Persian version of HHQ (P-HHQ).
Subsequently, it was back translated into English and
sent to the authors of the original version to receive their
comments and confirmation. Afterwards, 10 Persian
audiologists rated the quality of translations and cultural
compatibility of the Persian draft on a 5-point Likert scale.

Face validity refers to the extent of which a test is
viewed as a tool for evaluating the concept it purports
to evaluate [23]. To determine the face validity, the
items of questionnaire were re-evaluated by 10 Persian
audiologists based on a 5-point Likert scale from
I=completely disagree to S=completely agree. Finally,
after considering the comments of audiologists on the
initial draft, the final version of P-HHQ was prepared.

After obtaining permission from the authorities of
the Tehran municipality and the cultural centers, the
P-HHQ and P-HHIE-S were given to the participants.
The necessary instructions were provided to them
about how to answer the questions. HHIE-S has 10
items measuring emotional (n=5) and social (n=5)
consequences [5]. The items are rated as 4=Yes, 2=
Sometimes, and 0= No. Therefore, the scores ranged
from zero (no handicap) to 40 (severe handicap). A total
score>8 indicate the presence of hearing handicap [24].
Furthermore, a total score of at least 26 indicates a high
possibility (84%) of hearing handicap with moderate
to severe degrees [5]. The P-HHIE-S was validated by
Heidari et al [5]. Since in the present study, we aimed
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to evaluate the hearing handicap of the elderly without
hearing aids, the participants with hearing aids were
asked to answer the questions based on their performance
after turning their hearing aids off. To avoid the order
effect, two questionnaires were randomly presented to
the individuals.

For content analysis, Content Validity Ratio (CVR)
and Content Validity Index (CVI) were calculated based
on Lawashe’s method. Normality of data distribution was
evaluated using the Kolmogorov-Smirnov test (p<0.05).

Based on its results, nonparametric tests were
used. To determine the concurrent validity, correlation
between the scores of P-HHQ and P-HHIE-S and
between the P-HHQ score and PTA of the better ear were
measured by Spearman correlation test. For determining
the discriminant validity based on degree of hearing
impairment (mild, moderate and marked) and gender,
Kruskal-Wallis test and independent t-test (since the
sample size was more than 30) were used, respectively.
To evaluate the test-retest reliability, 47 older people
with hearing impairment (30 mild, 15 moderate and 2
marked hearing impairment) were selected randomly to
complete the questionnaire twice at an interval of two
weeks. Then, Spearman correlation test and paired t-test
(since the sample size was more than 30) was used. To

Table 1. Demographic details of study participants
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examine the internal consistency, Cronbach’s o was
used. Data analysis was performed in SPSS v.17. The
significant level was set at 0.05.

Results

Demographic characteristics of participants (age,
sex, severity of hearing impairment, and use of hearing
aid) along with the hearing threshold of better and
worse ears are presented in Table 1. Their mean age was
70.14+6.12 years, ranged 60-86 years. Majority of them
were male (55.45%) with SNHL in both ears. Twenty
participants (18.18%) were using hearing aid. The mean
PTA in the better and worse ears was 37.78+10.78 dB
HL and 40.46+11.33 dB HL, respectively. The range of
PTA in the better ear was from 26.25 to 80 dB HL.

For the P-HHQ, the CVI was obtained 0.98. The
CVR was 0.8 for the item 7 and 1 for other items.
Table 2 provides the total and subscales score of the
P-HHQ and HHIE-S. As can be seen, the mean total
score of the P-HHQ was 1.89 and the HHQ subscale of
emotional distress had the highest score. For evaluation
of concurrent validity, Spearman correlation test results
showed a significant positive correlation between total
scores of P-HHQ and P-HHIE-S (r=0.87; p<0.001).
Also, the subscale scores of P-HHQ had a significant
positive correlation with subscale scores of P-HHIE-S
(Table 2). The Spearman correlation test was also used
for examining the correlation between PTA of better ear

N

Age (MeantSD)

Gender

Male

Female

Severity of hearing impairment
Mild

Moderate

Marked

Hearing aid use

Yes

No

Pure tone average of 500, 1 k, 2 k and 4 kHz (Mean%SD; in dB HL)
Better ear

Worse ear

110
70.14+6.12
N %
61 55.45
49 44.55
66 60
35 31.82
9 8.18
20 18.18
90 81.82
37.78+10.78
40.46+11.33

Aud Vestib Res. Winter 2024;33(1):1-9



Cross-Cultural Adaptation and Psychometric... Auditory & Vestibular Research

Table 2. Mean and standard deviation of Persian hearing handicap questionnaire and Persian hearing handicap inventory for elderly-
screening and correlation between these two questionnaire and also between Persian hearing handicap questionnaire and pure tone
average of better ear measured by Spearman correlation test (n=110)

MeaniSD Correlations(p)
Subscale P-HHQ PHHIE-S P-HHQ and PHHIE-S P-HHQ and PTA of better ear
Total score 1.89+1.05 1.10+1.00 0.87(<0.001) 0.72(<0.001)
Emotional subscale 1.97+1.11 0.93+1.13 0.87(<0.001) 0.70(<0.001)
Social subscale 1.79+1.04 1.231+0.97 0.80(<0.001) 0.71(<0.001)

P-HHQ; Persian hearing handicap questionnaire, P-HHIE-S; Persian hearing handicap inventory for elderly-screening, PTA; pure tone average

Table 3. The comparison of total and subscale scores of the Persian hearing handicap questionnaire between three groups based on
severity of hearing impairment measured by Kruskal-Wallis test (n=110)

Mean1SD
Subscale Mild Moderate Marked p
Total score 1.34+0.51 2.37£0.90 4.10+0.64 <0.001
Emotional distress subscale 1.42+0.64 2.43+0.98 4.1940.50 <0.001
Social restriction subscale 1.23+0.36 2.28+0.92 3.98+0.95 <0.001

Table 4. Internal consistency of the Persian hearing handicap questionnaire measured by Cronbach’s a and inter item correlations of

this questionnaire measured by Spearman correlation test (n=110)

Correlation(p)

Subscale Cronbach's a Total score Emotional distress subscale
Total score 0.97 - -

Emotional distress subscale 0.95 0.98(<0.001) -

Social restriction subscale 0.94 0.94(<0.001) 0.86(<0.001)

and the P-HHQ score. Its results reported a significant
positive correlation of PTA with total score (r=0.72;
p<0.001), and subscale scores of P-HHQ (Table 2).
These results suggest good concurrent validity.

For evaluating the discriminant validity, the mean
total score and subscale score of P-HHQ were compared
between three groups of elderly with different degrees of
hearing impairment (mild, moderate, and marked) using
Kruskal-Wallis test whose results are shown in Table 3.
As can be seen, there was a significant difference between
three groups, and all scores were significantly higher
in the group with marked hearing-impaired (p<0.001).
Also, the mean total score and subscale score of P-HHQ
were compared between males and females using
independent t-test whose results showed no significant
difference between them (p>0.05).

Cronbach’s a was used to evaluate internal consis-

tency. The results are presented in Table 4. As can be
seen, Cronbach’s a values were high for the total score
and two subscales of P-HHQ, which was in a range of
0.94-0.97. This indicates the good internal consistency
of the questionnaire. The correlations between the
scores of two subscales and between the score of each
subscale and total score were calculated by using the
Spearman correlation test. The results are presented
in Table 4. Base on the results, there was a significant
correlation between all the mentioned variables
(p<0.001). Spearman correlation test for evaluation
test-retest reliability showed a significant correlation
between test-retest scores of P-HHQ (r=0.97; p<0.001)
in terms of total score and subscale score. Since the
sample size was more than 30, the test-retest reliability
was also measured by paired t-test. There was no
significant difference between the mean test and retest
scores (p>0.05). The results of test-retest reliability are
shown in Table 5.

Aud Vestib Res. Winter 2024;33(1):1-9




Azadi et al.

Auditory & Vestibular Research

Table 5. The test-retest reliability of the Persian hearing handicap questionnaire measured by Spearman correlation test and paired

t-test (n=47)

Second time
Subscale r(p) t(p)
Total score 0.97(<0.001) —-1.99(0.070%)
Emotional distress subscale 0.97 (<0.001) —1.49(0.1447)

Social restriction subscale

0.93 (<0.001) ~1.70(0.096%)

" No significant difference at the level of 0.05

Discussion

The purpose of the current study was to translate
the HHQ into Persian and evaluate its psychometric
properties for Iranian older people. Participants were 110
seniors with SNHL. The face validity and content were
confirmed in terms of comprehensibility, fluency, and
cultural adaptation by 10 experts. In the study conducted
by Thammaiah et al. on the Kannada version of HHQ
[14], the CVR and CVI indicators were not reported.
Our findings showed a significant strong correlation
between the total scores of P-HHQ and P-HHIE-S,
between the scores of the social restrictions subscale
of HHQ and social subscale of HHIE-S, and between
the scores of emotional distress subscale of HHQ and
emotional subscale of HHIE-S. This is consistent with
the findings of Noble et al. They reported that the social
restrictions and emotional distress subscales of the origin
HHQ had scores similar to the score of the subscales of
origin HHIE [20]. Thammaiah et al. showed a moderate
positive correlation between the Kannada version of
HHQ and two other self-report tools including the
participation scale (r=0.52; p<0.001) and the assessment
of quality of life-4D scale (r=0.53; p<0.001) [14].

Although there is no one-to-one relationship between
the audiogram and the perceived handicap among the
elderly, given that hearing threshold cannot describe
the level of perceived hearing handicap alone [5], in the
present study, PTA of the better ear at the frequencies of
0.5, 1, 2, and 4 kHz had a significant strong correlation
with total score and subscale score of the P-HHQ,
indicating that the Persian version has a good concurrent
validity. Other studies such as Ventry and Weinstein [16],
Chang et al. [6], Tomioka et al. [24], Weinstein et al.
[25], de Paiva et al. [26], Purnami et al. [27] and Heidari
et al. [5], using the HHIE or HHIE-S, also reported a
significant and moderate relationship between hearing

threshold and perceived hearing handicap. However, the
relatively moderate degree of this correlation reported
in the mentioned studies can suggest that many other
factors such as marital status and self-report general
health reported in Chang et al.’s study [6] affected the
amount of perceived hearing handicap in the elderly, in
addition to hearing impairment.

Regarding the discriminant validity, our findings
showed that the P-HHQ had a good capability to
discriminate between three groups of elderly with
different (mild,
moderate, and marked), since the total score and

degree of hearing impairment
subscale score of P-HHQ were significantly different
among three groups. The lowest and highest scores
were reported in the elderly with mild and marked
hearing impairment, respectively. This suggests that
with the increase of hearing impairment, the perceived
hearing handicap increases which is in agreement
with the results of Weinstein et al. [25] and de Paiva
et al. [26]. Weinstein et al. demonstrated that the
Arabic version of HHIE-S could distinguish between
different severities of hearing loss [25]. In the study
by de Paiva et al., there was a significant difference
in total scores of HHIE and HHIE-S between the case
(83 individuals with PTA>40 dB HL) and control
(177 individuals with PTA<40 dB HL) groups [26]. In
the present study, gender could not significantly affect
the degree of perceived hearing handicap, which was
expected. There was no significant difference in total
score and subscale score of P-HHQ between females
and males. In other studies, by Wiley et al. [28], Chang
et al. [6], and Heidari et al. [5], the non-significant
effect of gender on perceived hearing handicap was
also reported.

Cronbach’s alpha was used for assessing internal
consistency. An acceptable Cronbach’s alpha is in

Aud Vestib Res. Winter 2024;33(1):1-9



Cross-Cultural Adaptation and Psychometric...

Auditory & Vestibular Research

the range from 0.7 to 0.95 [29]. In the present study,
Cronbach’s a values for the whole questionnaire and
for its two subscales was high, indicating the good
internal consistency of the questionnaire. This is in
agreement with the results of Thammaiah et al. for
the Kannada version of HHQ [14] and Noble et al. for
the main version of HHQ [20] who reported the high
internal consistency for the HHQ. Several studies on the
HHIE and HHIE-S such as Ventry and Weinstein [16],
Tomioka et al. [24], Weinstein et al. [25], Oberg [30],
and de Paivaetal. [26] reported that these questionnaires
have high internal consistency (0>0.7). In the present
study, the correlations between total score and subscale
score and between the scores of two subscales were
also evaluated. Results indicated a strong correlation
between them, which is consistent with the results of
Thammaiah et al. [14] and Gatehouse and Noble [19].
In Thammaiah et al.’s study, the correlation between
the total scale and the scores of social restrictions
(r=0.96; p<0.001) and emotional distress (r=0.98;
p<0.001) was high [14]. Gatehouse and Noble also
reported a one-factor structure for the original HHQ
[19]. Inconsistent with our study and the two mentioned
studies, Noble et al. reported a two-factor structure for
the English HHQ [20]. The discrepancy can be due to
difference in the degree of hearing impairment in the
target groups of these studies. In Noble et al.’s study,
cochlear implant users with severe to profound hearing
impairment were evaluated, while in our study and the
two mentioned studies, the hearing loss of participants
was mild to severe. Regarding the test-retest reliability
of the P-HHQ, our findings showed that the correlation
between the two assessment times in terms of total
score and subscale score was strong and there was
no significant difference between the test and retest
phases, which indicate a high test-retest reliability. This
is consistent with the results of Thammaiah et al. They
reported that intraclass correlation coefficients values
for the total scales and subscale score of the Kannada
HHQ was greater than 0.9 [14].

One of the limitations of the present study was that
other age groups were not examined, while the HHQ
is appropriate for all age groups. Also, the participants
were not equally distributed in terms of the degree of
hearing impairment, where the number of people with
mild hearing impairment was higher. It is recommended
that future studies use the P-HHQ to investigate hearing

handicap in other age groups and to evaluate the effects of
interventions such as prescription of hearing aids on the
perceived hearing handicap before and after rehabilitation.

Conclusion

The
questionnaire has acceptable face validity, concurrent

Persian version of hearing handicap
validity, discriminant validity, reliability and internal
consistency and can distinguish between older people
with different degrees of hearing impairment. Its score
has a strong correlation with pure tone average and the
score of Persian hearing handicap inventory for elderly-
screening. The findings allow clinicians to consider the
Persian version of hearing handicap questionnaire in
assessing the social and emotional effects of hearing
impairment and suggest that this questionnaire can be
used for assessing hearing handicap in research and
clinical settings along with audiological evaluations
such as audiometry.
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