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Abstract

Handicap Inventory for the Elderly (HHIE).

auditory handicapping.

Background: Hearing impairment ranks third on the list of chronic health conditions of the elderly, after arthritis
and hypertension. As average lifespans increase, it is likely that the proportion of people with hearing loss will also
increase. The purpose of the study was to develop, standardize, and apply an Arabic version of the Hearing

Results: The mean age of the 100 subjects included in the pretest was 64.92 + 5.937 with age ranged from 60 to
84 years. The average score for each item (simple, clear, and relevant) for each separate question obtained more
than 80% which is considered valid. One hundred percent of the participants reported that the entire inventory
appeared simple, clear, and relevant, we further implied the jury opinion; the total score average of our jury for the
entire inventory was calculated to determine the face validity of the questionnaire and found to be 89.81%.
Responses of all participants for each question were collected and showed questions 8, 21, 6, 7, and 14 obtained
the highest response results for both yes and sometimes. The HHIE showed high reliability (p value < 0.001) for all
questions. The demographic data of the forty participants showed no statistically significant difference between the
complaining group of hearing loss and the non-complaining group as regards age and gender. There was a highly
statistically significant difference between the complaining group and the non-complaining group regarding the
HHIE. The sensitivity of the HHIE was 79% for severe auditory handicapping and only 24% for mild-to-moderate

Conclusion: The developed Arabic version of the HHIE has high reliability, validity, simplicity, and clarity which
found consistent with the original English questionnaire and it performed well in the detection of hearing loss in
elderly Egyptians. It can be applied in a large population and for use in surveys.

Keywords: Aging, Hearing Handicap Inventory for the Elderly

Background

Hearing is an important sensation for the elderly, in
whom it promotes quality of life and helps to maintain
safety and wellness. For example, normal hearing enables
people to notice alarm sounds, to respond to stimuli
even when they are sleeping and/or in the dark, to detect
sounds issuing from behind them, to communicate effi-
ciently with other people, and to maintain links to the
world via telephones and radios. These benefits can be
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particularly important after people have retired from
work. Unfortunately, age-related hearing loss seems to
be a growing problem [1].

A hearing handicap is thought to be a complex
phenomenon that involves far more than just hearing
impairment, meaning that it cannot be fully character-
ized by audiometry alone. Instead, evaluation is usually
carried out via a self-reported questionnaire inquiring
into the emotional and social effects of hearing impair-
ment [2]. Numerous self-assessment instruments have
been developed during the past 30 years for determin-
ation of the presence of hearing handicaps, but only a
limited number of these instruments have been designed
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and standardized exclusively for use with elderly popula-
tions [3, 4]. Among them, the Hearing Handicap Inven-
tory for the Elderly (HHIE) is a self-assessment
instrument that is recommended by the American
Speech-Language-Hearing Association [5, 6].

The aim of this study was to develop and evaluate an
Arabic version of the HHIE, to facilitate the early detec-
tion of hearing impairment through self-evaluation. This
version of the HHIE can be used in addition to basic
audiological evaluation.

Methods

The study methodology was reviewed and approved by
staff of the Community Department, Faculty of Medi-
cine, Ain Shams University. The permission from the
original author was obtained then translation and cul-
tural adaptation of hearing handicap inventory for the
elderly questionnaire (HHIE) was produced by the fol-
lowing stages according to [7].

Stage 1: Translation of the HHIE

HHIE was translated into Arabic (forward translation)
by two bilingual translators whose mother tongue is
Arabic, one of them is a professional translator and has
a certified linguistic competency, and the other one is a
healthcare professional in the Community Department.
Later, an English-certified translation of our Arabic ver-
sion of the HHIE was done (back translation) by profes-
sional translators in a blinded way. All translations were
reviewed by the authors and some staff of the Commu-
nity Department, Faculty of Medicine, Ain Shams
University.

Stage 2: Cultural adaptation of the Arabic HHIE and
pretesting of the adapted form

HHIE was modified to make it culturally appropriate, we
used “not hearing or discriminating voices well” instead
of the general term “hearing problem.” This was due to
the need of using more comprehensive terms suitable
for different participants. In most questions, we used a
comparison approach between past and current time in-
stead of only current time approach used in the original
inventory. We used “did you become” instead of “does
cause you.” This was done for the purpose of eliciting
the memory for any change in the participant lifestyle.
These questions are 1, 2, 3, 4, 5, 7, 9, 11, 12, 13, 14, 16,
17, 18, 19, 22, 23, 24, and 25. The final Arabic HHIE
and suggested authors modifications were tested in a
face to face interview 95% or written (pen to paper) 5%
of 100 elderly Egyptians randomly collected from three
different pools: Al-Zahraa University Hospital outpatient
clinic (audiology and ENT clinics were excluded), rail-
way station, and post office in Nasr City, Cairo. They
have the ability to read and\or understand Arabic and
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are not diagnosed with hearing loss. For the purpose of
content and face validity assessment, the modified
Arabic HHIE was presented to a jury of experts which
consisted of ten members working in the field of audi-
ology, to obtain their opinions on the degree of rele-
vance to the subject, simplicity, and clarity. Both
participants’ and experts’ opinion as regards face validity
were collected in this study. Responses of all participants
for each question were collected and the alpha Cron-
bach’s coefficient was done to measures its internal
consistency and reliability of each item. Reliability means
the consistency or repeatability of the measure. A reli-
able measure is defined by its consistency. The internal
consistency of each item or single question as a correl-
ation between all 100 participants’ responses of each
question was calculated.

Stage 3

A new group of 40 consecutive subjects were > 60 years.
The twenty of them, had no complaints of hearing loss,
were chosen randomly from outpatient clinics of Al-
Zahraa University Hospital, Cairo, Egypt. The other
twenty individuals had complaints of hearing loss and
came to seek medical advice in the Audiology Unit at
Al-Zahraa University Hospital. The mean age in the sub-
group with no complaints of hearing loss (n =20) was
64.9 years, the mean age in the subgroup with com-
plaints of hearing loss (n =20) was 64.8 years. The sub-
group with no complaints of hearing loss consisted of
45% women and 55% men, the subgroup with com-
plaints of hearing loss contained 40% women and 60%
men. They consisted of co-operative individuals with no
history of neurological diseases or motion problems. Ini-
tially, the subjects were given general instructions of the
HHIE by the researcher.

The Arabic version was administered either by pen or
in a face to face interview for illiterate subjects. Individ-
uals respond “yes,” “sometimes,” or “no” to the questions
that were scored 4, 2, or 0, respectively; the total score
ranged from 0 to 100. The test comprises 25 questions
that cover different aspects of a hearing handicap. The
HHIE is calibrated so that high total scores indicate the
presence of a hearing handicap: 0-16 = no handicap,
17-42 = mild-to-moderate handicap, and >43 = severe
handicap. After administration of the HHIE was com-
pleted, all subjects underwent otoscopic examination
and audiometric testing by an audiologist blinded to the
HHIE results.

For each participant, pure-tone audiometry (PTA) was
performed using an AC40 audiometer (Interacoustics).
The hearing threshold grading was as follows: 0-25dB,
normal hearing; 26-40 dB, mild hearing loss; 41-60 dB,
moderate hearing loss; 61-80 dB, severe hearing loss; and
>81dB, profound hearing loss [8—10]. Immittancemetry
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was performed using an Interacoustics AT235 automatic
middle-ear analyzer.

Statistical analysis

Data were analyzed with SPSS software (version 23.0,
IBM, Armonk, NY, USA). Qualitative data were reported
as the numbers and percentages of occurrences in each
category. Associations between categorical variables
were assessed using the Chi-square test to compare ex-
pected and observed distribution frequencies. The alpha
Cronbach’s coefficient measures the validity (the internal
consistency among a group of items combined to form a
single scale). A correlation coefficient of > 0.70 is consid-
ered good.

Results

Result of the pretest stage

The mean age of the 100 subjects included in the pretest
was 64.92 + 5937 with age ranged from 60 to 84 years.
They included 60 males and 40 females (Table 1). The
average score for each item (simple, clear, and relevant)
for each separate question obtained more than 80%
which is considered valid. The participants were asked
for their personal judgment about the Arabic inventory
as a whole and general appearance as regards simple,
clear (well constructed), and relevant. One hundred per-
cent of the participants reported that the entire inven-
tory appeared simple, clear, and relevant; we further
implied the jury opinion; the total score average of our
jury for the entire inventory was calculated to determine
the face validity of the questionnaire and found to be
89.81% (Table 2). Responses of all participants for each
question were collected and showed questions 8, 21, 6,
7, and 14 obtained the highest response results for both
yes and sometimes (Table 3). The HHIE showed high re-
liability (p value < 0.001) for all questions (Table 4).

Results of stage 3

The demographic data of the forty participants showed
no statistically significant difference between the com-
plaining group of hearing loss and the non-complaining
group as regards age and gender (Table 5).There was a
highly statistically significant difference between the

Table 1 Descriptive data of the study groups (100 subjects) in
the pretest stage

Age Range 60.00-84.00
Mean £ SD 64.92+£593
Gender  Male 60 60%
Female 40 40%
Locus Post office 35 35%
Railway station 20 20%

Al-Zahraa University Hospital outpatient clinic 45 45%
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Table 2 Jury score: average and percentage

Average % Total (face validity)
Q1 4.67 93.33
Q2 453 90.67
Q3 4.60 92.00
Q4 4.40 88.00
Q5 440 88.00
Q6 4.67 93.33
Q7 4.67 93.33
Q8 447 89.33
Q9 433 86.67
Q10 4.60 92.00
an 440 88.00
Q12 453 90.67
Q13 4.60 92.00
Q14 4.20 84.00
Q15 4.80 96.00
Q16 4.67 93.33
Q17 433 86.67
Q18 4.60 92.00
Q19 447 89.33
Q20 4.67 93.33
Q21 4.00 80.00
Q22 433 86.67
Q23 4.60 92.00
Q24 440 88.00
Q25 433 86.67
Total 449 89.81%

complaining group and the non-complaining group re-
garding the HHIE (Table 6). The sensitivity of the HHIE
was 79% for severe auditory handicapping and only 24%
for mild-to-moderate auditory handicapping.

Discussion

The HHIE is an established self-assessment tool that is de-
signed to measure the effects of hearing impairment on
the emotional and social adjustment of elderly people. In
the present study, questions S8, S21, S6, E7, and E14, re-
spectively, obtained the highest response. The first three
of those questions were situational, and the last two were
emotional (Table 3). A study of self-reported health and
hearing loss status as well as associated factors of elderly
persons aged > 60 years, questionnaires included HHIE-S
was applied. Questions which obtained the highest score
were, respectively, question S (problem hearing the televi-
sion/radio?), question S (difficulty when visiting friends?),
question S (trouble hearing whispers?), question S (diffi-
culty when visiting friends?), question E (embarrassed
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Table 3 Total responses for each question
Question No Yes Some
time

N % N % N %
1. Did your use the telephone become less than in past because of not hearing or discriminating the voices well? 86 86.00 3" 300 11 11.00
2. Did you become feeling embarrassed when you meet strange persons because of not hearing or discriminating 84 8400 1 100 15 1500
the voices well?
3. Did you become avoiding dealing with big groups of people because of not hearing or discriminating the voices 94 9400 1 100 5 500
well?
4. Did you become feeling more irritable than in the past because of not hearing or discriminating the voices well? 82 8200 0 000 18 18.00
5. Did you become feeling frustrated when you talk to your family members because of not hearing or 89 8900 1 1.00 10 10.00
discriminating the voices well?
6. Do you face difficulties when you are present in social occasions because of not hearing or discriminating the 63 63.00 3 300 34 34.00
voices well?
7. Did you become feeling difficulties in understanding the matters well because of not hearing or discriminating the 65 6500 2 200 33 33.00
voices well?
8. Do you face a difficulty during talking to you in low voice because of not hearing or discriminating the voices 40 4000 6 600 54 54.00
well?
9. Did you become feeling any kind of handicap in your life because of not hearing or discriminating the voices 94 9400 0 000 6 6.00
well?
10. Did you become feeling difficulties during visiting your relative and acquaints because of not hearing or 94 9400 0 000 6 6.00
discriminating the voices well?
11. Did attending your religious rituals become less than in the past because of not hearing or discriminating the 98 9800 0O 000 2 200
voices well?
12. Did you become more nervous and effervescent than in the past because of not hearing or discriminating the 91 9100 1 100 8 800
voices well?
13. Did your visitings to your relatives and acquaints become less than in the past because of not hearing or 9 9600 1 100 3 300
discriminating the voices well?
14. Did the engagement in a debate with your family members become more because of not hearing or 76 7600 0 000 24 2400
discriminating the voices well?
15. Do you face a difficult when you hear the voice of the radio or television because of not hearing or 84 8400 1 100 15 1500
discriminating the voices well?
16. Did your going to the market become less than in the past because of not hearing or discriminating to the 9 9600 0 000 4 400
voices well?
17. Did you become feeling more annoyed and disturbed more than in the past because of not hearing or 82 8200 0 000 18 1800
discriminating the voices well?
18. Did you become wishing to be alone because of not hearing or discriminating the voices well? 94 9400 0 000 6 600
19. Did the talking to your family individuals become less than in the past because of not hearing or discriminating 95 9500 1 1.00 4 4.00
the voices well?
20. Do you face difficulties and obstacles that affect your personal or social life because of not hearing or 9 9600 1 100 3 3.00
discriminating to the voices well?
21. Do you face difficulties when you are in the restaurants or the crowded eating places because of not hearing or 60 6000 2 200 38 3800
discriminating the voices well?
22. Do you become feeling more frustrated or depressed more than in the past because of not hearing or 91 9100 1 100 8 800
discriminating the voices well?
23. Did your listening to the voice of the radio or the television become less than in the past because of not hearing 94 9400 2 200 4 400
or discriminating the voices well?
24. Did you become feeling discomfort during talking to the friends or acquaints because of not hearing or 85 8500 0 000 15 1500
discriminating the voices well?
25. Did you become feeling disregarded and isolated during your presence with the people because of not hearing 96 9600 0 000 4 4.00

or discriminating the voices well?

when meeting new people?), and then question E (hearing  for the “trouble hearing whispers?” question. In the
limiting your personal life?) [11].These study results were  present study, most of the highest score questions are

different from those obtained by the present study, except  situational.
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Table 4 Consistency for each question: r score and P value
Question Total score

r P value
1. Did your use the telephone become less than the in past because of not hearing or discriminating the voices well? 0.581 <0.001
2. Did you become feeling embarrassed when you meet strange persons because of not hearing or discriminating 0.569 <0.001
the voices well?
3. Did you become avoiding dealing with big groups of people because of not hearing or discriminating the voices well? 0496 <0.001
4. Did you become feeling more irritable than in the past because of not hearing or discriminating the voices well? 0.543 <0.001
5. Did you become feeling frustrated when you talk to your family members because of not hearing or discriminating 0470 <0.001
the voices well?
6. Do you face difficulties when you are present in social occasions because of not hearing or discriminating the voices well? 0479 <0.001
7. Did you become feeling difficulties in understanding the matters well because of not hearing or discriminating the 0.570 <0.001
voices well?
8. Do you face a difficulty during talking to you in low voice because of not hearing or discriminating the voices well? 0443 <0.001
9. Did you become feeling any kind of handicap in your life because of not hearing or discriminating the voices well? 0.524 <0.001
10. Did you become feeling difficulties during visiting your relative and acquaints because of not hearing or discriminating 0.771 <0.001
the voices well?
11. Did attending your religious rituals become less than in the past because of not hearing or discriminating the voices well? 0431 <0.001
12. Did you become more nervous and effervescent than in the past because of not hearing or discriminating the voices well? 0518 <0.001
13. Did your visitings to your relatives and acquaints become less than in the past because of not hearing or discriminating 0.656 <0.001
the voices well?
14. Did the engagement in a debate with your family members become more because of not hearing or discriminating 0.536 <0.001
the voices well?
15. Do you face a difficult when you hear the voice of the radio or television because of not hearing or discriminating the 0511 <0.001
voices well?
16. Did your going to the market become less than in the past because of not hearing or discriminating to the voices well? 0.597 <0.001
17. Did you become feeling more annoyed and disturbed more than in the past because of not hearing or discriminating 0.607 <0.001
the voices well?
18. Did you become wishing to be alone because of not hearing or discriminating the voices well? 0611 <0.001
19. Did the talking to your family individuals become less than in the past because of not hearing or discriminating the 0.595 <0.001
voices well?
20. Do you face difficulties and obstacles that affect your personal or social life because of not hearing or discriminating to 0.624 <0.001
the voices well?
21. Do you face difficulties when you are in the restaurants or the crowded eating places because of not hearing or 0.504 <0.001
discriminating the voices well?
22. Do you become feeling more frustrated or depressed more than in the past because of not hearing or discriminating 0477 <0.001
the voices well?
23. Did your listening to the voice of the radio or the television become less than in the past because of not hearing or 0.540 <0.001
discriminating the voices well?
24. Did you become feeling discomfort during talking to the friends or acquaints because of not hearing or discriminating 0.606 <0.001
the voices well?
25. Did you become feeling disregarded and isolated during your presence with the people because of not hearing or 0.549 <0.001

discriminating the voices well?

In this study, the internal consistency of each item
or single question as a correlation between all 100
participants’ responses of each question was calcu-
lated and showed high reliability (Table 4). The
present results were close to those in the original
study done by [2]. According to Ventry and Wein-
stein, the reliability of the HHIE was evaluated by
the computation of Cronbach’s alpha. The present
study also is in agreement with [12] who found the

Cronbach’s alpha to be 0.902, which indicates a high
level of internal consistency for the adapted Arabic
HHIE-S.

The psychometric evaluation of the developed HHIE
was conducted on a population of 40 individuals.
HHIE categorized 28 as having a handicap (mild-to-
moderate in nine, and severe in 19). A significant
association was demonstrated between the presence
or absence of hearing complaints and the HHIE
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Table 5 The demographic data of the participants (40 subjects)

in stage 3
Non-comp. Comp.
No of study subgroups 20 20 P
Mean of Age 64.9+3.11 6485+40 08
Gender Female Count 9 8 17
% 45.0% 40.0% 42.5%
Male Count 11 12 23
% 55.0% 60.0% 57.5%
Total Count 20 20 40
% 100.0% 100.0% 100.0%
Pearson chi-square Value p
102 749

categorization (Table 6). A similar pattern of HHIE
categorization has been reported previously by [13]
among 30 individuals with an HHIE-identified handi-
cap; six had a mild-to-moderate handicap, and 24 had
a severe handicap. Also, this result agrees with [12]
who found a high statistical significant difference
between the group with hearing loss and without
hearing loss as regards Arabic (HHIE-S) score
16.60 + 10.40 and 3.50 + 2.80, respectively.

In our study subgroup of 20 individuals with no com-
plaints of hearing impairment, eight were categorized by
HHIE as having handicaps. The identified handicaps were
mild-to-moderate in seven of these individuals, suggesting
that they were still emerging and were at a level enabling
them to be ignored or at least not reported. The slow pro-
gression of hearing loss can enable affected individuals to
make adjustments before a clear awareness of the impair-
ment and its consequences emerge [14]. Notably, in our
study subgroup of 20 individuals who all had complaints
of hearing impairment, 90% had severe handicaps accord-
ing to the HHIE. This corresponded with the fact that they
were subjects complaining about hearing impairment.
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The specificity of the Arabic version of the HHIE
questionnaire was 64%. The efficacy of the questionnaire
was 72%. The sensitivity of the questionnaire (HHIE)
was 20% in mild-moderate hearing loss cases but was
80% for severe hearing loss.

In our study, the overall specificity of the Arabic
HHIE for identification of individuals without PTA-
categorized hearing loss was 64%, and the sensitivity for
identification of those with hearing loss was 75%. In one
previous study, for the identification of those with and
without severe hearing loss, the specificity of the HHIE
was 64% and its sensitivity was 73% [15]. In another
study, overall HHIE specificity was 67% and sensitivity
was 83% [16]. We also calculated sensitivities of 24% for
the ability of an HHIE categorization of mild-to-
moderate handicap to identify mild-to-moderate hear-
ing loss and 79% for the ability of an HHIE
categorization of severe handicap to identify severe-to-
profound hearing loss. In a previous study, sensitivity of
the HHIE-S was 15% for mild hearing loss and 85% for
severe hearing loss [17]. In another study, the HHIE had
a sensitivity of 60% for moderate and severe hearing loss
[18]. This may be because patients in this study were
mainly retirees in a rural setting; hence, the possibility
of limited exposure to noise may have precluded their
ability to notice of any hearing problems. Some patients
may not report hearing loss in quiet settings but have
difficulty understanding speech in social settings where
the ambient noise interferes with auditory acuity.

Conclusion

The developed Arabic version of the HHIE has high reli-
ability, validity, simplicity, and clarity which was found con-
sistent with the original English questionnaire and it
performed well in the detection of hearing loss in elderly
Egyptians. It can be applied in a large population and for
use in surveys.

Table 6 Hearing handicap assessment with the Arabic Hearing Handicap Inventory for the Elderly (HHIE) in two study subgroups

HHIE results Study subgroup Total
No hearing complaints Hearing complaints
No handicap n 12 0 12
% 60 0 30
Mild-to-moderate handicap n 7 2 9
% 35 10 22.5
Severe handicap n 1 18 19
% 5 90 475
Total n 20 20 40
% 100 100 100

Pearson chi-square =29.988, p < 0.001
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