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ABSTRACT

PURPOSE We wanted to design and validate the Hearing-Dependent Daily Activi-
ties (HDDA) Scale as a means of identifying the impact of hearing loss in older
persons by measuring capacity to carry out hearing-dependent activities.

METHODS We undertook a cross-sectional, observational study to validate a scale
administered during a personal interview with 1,160 participants aged 65 years
and older. When using the instrument to identify patients with hearing impair-
ment, sensitivity and specificity were determined using an audiogram with Ven-
try and Weinstein criteria as the criterion standard. Standardized audiometries
were performed blindly, without knowledge of results of the HDDA Scale.

RESULTS According to the criterion standard, 506 participants had hearing
impairment (43.6%; 95% confidence interval [Cl], 40.8%-46.5%). The HDDA
scale showed high internal consistency (Cronbach’s a = 0.91). Regarding hearing
impairment criteria, the HDDA scale obtained a sensitivity of 80.0% (95% Cl,
76.3%-83.3%) and a specificity of 70.2% (95% Cl, 66.5%-73.5%).

CONCLUSIONS The HDDA scale constitutes a clinically useful instrument for
identifying the impact of hearing loss on daily life in the elderly, a condition
frequently overlooked during routine medical check-ups. This tool has acceptable
psychometric properties and high internal consistency.

Ann Fam Med 2008;6:441-447. DOI: 10.1370/afm.890.

INTRODUCTION

vidence exists that up to 25% of persons between the ages of 65

and 75 years have undiagnosed hearing loss that may be detectable

through screening questionnaires.' Despite the high prevalence of
hearing impairment and the effectiveness of rehabilitation measures, fam-
ily physicians do not normally make systematic use of hearing impairment
screening tests or structured interviews for all older patients. Evaluation
scales can be a rapid and easy means of assessing the impact of hearing
loss on daily life if appropriately chosen for each situation and if previ-
ously validated in persons of comparable socioeconomic characteristics.
Hearing loss can be improved by means of the correct diagnosis and
treatment,? thereby facilitating patients’ and family members’ understand-
ing of the problem and providing the means to increase quality of life.
Correctly fitted hearing aids frequently contribute to successful reha-
bilitation of the patient, resulting in a positive influence on the elderly
person’s self-perception of health and on their daily life functioning.? In
fact, one major standard-setting organization, the US Preventive Services
Task Force, currently recommends (“B"” recommendation) screening of
older adults for hearing impairment by periodically questioning them
about their hearing, counseling them about the availability of hearing aid
devices, and making referrals for abnormalities when appropriate. The
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HEARING-DEPENDENT ACTIVITIES SCALE

optimal frequency of such screening has not been
determined and is left to clinical discretion.

Some instruments most frequently used to identify
the functional impact of hearing loss are often reputed
to possess insufficient validity in the community-
dwelling elderly.* These scales include the Hearing
Measurement Scale’® (25 items), the Social Hearing
Handicap Index® (20 items), the Hearing Performance
Inventory” (90 items), the Hearing Disability and
Handicap Scale® (20 items), the Hearing Handicap
Inventory for the Elderly® (25 items), the Hearing
Handicap Inventory for the Elderly Screening test'?
(HHIE-S) (10 items), or adaptations of the same in
the Mexican population, such as the Spanish Hearing
Impairment Inventory for the Elderly." The above-
mentioned instruments often possess low sensitivity,
not surpassing the 75% level*'>'* in the case of the test
currently used most frequently (HHIE-S). Accordingly,
there is a need for new instruments of detection that
are simple, rigorous, and adapted to the psychosocial
characteristics of older persons, given that cultural pat-
terns, education, and linguistic differences can have a
major impact on the functioning of these instruments.

The object of our study was to design and validate
the Hearing-Dependent Daily Activities (HDDA)
Scale as a means to identify the impact of hearing loss
on daily life in older persons by measuring capacity to
carry out hearing-dependent activities. We considered
tonal audiometry as the reference comparison stan-
dard, because it is markedly reliable in evaluating the
hearing capacity of the elderly, their therapeutic needs,
and functional prognosis.

METHODS
Design and Study Population

This observational, cross-sectional study consisted

of 2 parts: (1) development of an instrument, and (2)
validation of that instrument, administered by means of
a personal interview. The study took place in the city
of Albacete, Spain, which comprises 8 principal health
zones and a population of 159,518 inhabitants, 13.4%
of whom are aged 65 years or older. Study participants
were residents of Albacete and aged 65 years and
older. Exclusion criteria included cognitive disorders
and immobilized elderly persons unable to reach the
health center for audiometry testing.

We needed an estimated a sample size of 971
participants based upon an expected 35% of older
persons with hearing problems (95% confidence
interval + 3%). Allowing for a 30% nonresponse rate
calculated using the formula “adjusted number of
subjects = number of subjects [1/ (1 —expected propor-
tion of losses)],” the definitive sample size increased

to 1,387 participants. Participants were selected by
simple random sampling from a list of persons aged 65
years and older registered in the National Health Care
system. Our validation study corresponds to a simul-
taneous design in which diagnosis (audiometry) and
testing (HDDA Scale) are concurrently applied to a
sample of the population. To maintain tester objectiv-
ity, audiometries were performed without knowledge

of HDDA Scale results.

Study Instrument

To construct the questionnaire items, we took into
account the characteristics of the population (cultural
level, state of health, etc) and reviewed the instruments
available to date for the detection of hearing impair-
ment.”!'1 131519 We then formulated questions concern-
ing the following aspects related to hearing loss in the
elderly and its impact on daily life: self-perception of
hypoacusis, perception of basic sounds, interference
with hearing-dependent daily life activities, and impact
on social activities. Initially, we included a greater
number of items in each domain than what remained
in the final version of the scale. All items were devised
and selected by means of consensus among partici-
pating researchers, and questions were written in a
neutral, clear, and simple style, requiring a minimum
amount of time and concentration on the part of the
patients in their responses.

Once the questionnaire was formulated, a first pilot
test was conducted on 7 subjects. The object was to
establish the clarity of the 19 questions initially con-
stituting the scale (in terms of patient comprehension)
and the clarity of the instructions contained therein, as
well as to record the time required to complete the test
(average age =74.1 + 5.4 years, average time=4.7 = 1.0
minutes). After observing difficulties in the compre-
hension of several questions, the questionnaire was
reduced to 12 items. A second pilot test was carried
out on 40 subjects to ascertain the reproducibility of
the scale’s results. Twenty subjects were interviewed
on 2 different occasions within less than 1 week and
the other 20 were given consecutive evaluations by 2
different interviewers to determine reliability between
observers. In Supplemental Appendix 1, the HDDA
Scale is shown in English, and in Supplemental Appen-
dix 2, it is shown in Spanish. Appendixes are online-
only and available at http://www.annfammed.
org/cgi/content/full/6/5/441/DCI1.

Data Collection

We contacted Albacete residents selected for the
study by mail and later by telephone to explain the
purpose of the trial. Next, they were given appoint-
ments at Health Centre Zone VI in Albacete for
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evaluation by 3 nurses who were previously trained in
the Department of Otorrhinolaryngology of the Uni-
versity Hospital Complex of Albacete.

With the purpose of reducing error during data
collection, conditions of the scale administration were
standardized for all interviewees. The population
sample was selected to represent the population under
study, including the entire clinical spectrum or comor-
bidity of hearing impairment. Because our research
involved older persons with high levels of illiteracy,
we preferred to conduct interviews in which relevant
issues could be clarified rather than rely on self-admin-
istered questionnaires, even though the latter ensures
greater patient privacy and may be more effective for
information gathering.

The predictor variable was the score obtained
on the HDDA Scale. Overall scores were calculated
by arithmetically summing points received for each
item, with higher scores indicating fewer difficulties
in carrying out hearing-dependent activities. There
were 3 response options for each question: “always”
or "no, I can't” (0 points), “occasionally” or “with some
difficulty” (1 point), and “never” or “yes, without
difficulty” (2 points). Finally, results were classified
dichotomously into impairment present/absent, with
established different cutoff points.

The criterion standard used in this study was
measurement of hearing threshold using liminal tonal
audiometry. Diagnosis of hearing impairment was
determined according to the criteria recommended by
Ventry and Weinstein,?® consisting of a hearing loss
of 40 dB or more at 1 and 2 kHz in 1 ear, or at 1 or
2 kHz in both ears. Standardized audiometries were
performed blindly, without knowledge of results of the
HDDA Scale. Hearing function was also evaluated by
means of The HHIE-S?!"1421.22 in its abbreviated ver-
sion of 10 questions (cutoff point between scores of
8 and 10).

The study was approved by the Clinical Inves-
tigation Ethics Committee of the Health Region of
Albacete. Throughout the course of the trial, the fol-
lowing ethical principles were maintained: voluntary
participation, informed consent, guaranteed anonym-
ity, and protection of data privacy.

Statistical Methods

Statistical analysis, performed using SPSS 14.0 (SPSS
Inc, Chicago, Illinois), began with a description of
participants. We used the intraclass correlation coef-
ficient, based on analysis of variance and suited to
reflect the changes in average values and the correla-
tion between the distinct measurements, to test the
reliability of the scale (intra- and interobserver consis-
tency). We evaluated internal coherence of responses

using Cronbach's a reliability coefficient (correlation
between responses to the distinct questions of the
scale to evaluate homogeneity of items).

To evaluate content validity of the HDDA Scale,
we assessed questions for the information they con-
tained regarding different dimensions involved in iden-
tifying hearing impairment. The results of qualitative
analysis indicated adequate validity of construction,
showing that the contents of the scale were concor-
dant with the theoretical concept of the disorder and
comparable to that of other instruments which measure
the same attribute. We explored the latent dimen-
sions of hearing loss using factor analysis, consisting
of the principle components analysis factor extraction
method followed by orthogonal varimax rotation. We
used the Kaiser-Meyer-Olkin index and Bartlett's test
of sphericity for factor analysis evaluation.

To assess criterion validity, we determined sensitiv-
ity and specificity of the scale with its corresponding
95% confidence intervals. Using the receiver operating
characteristic (ROC) curve, we established the most
appropriate cutoff point, which served as an index of
the exactitude with which the HDDA Scale identifies
hearing impairment in the elderly. Finally, to evaluate
the clinical utility of the test, we calculated positive
and negative predictive values and the probability quo-
tient (likelihood ratio).

RESULTS

Of the 1,387 potential participants selected, we were
able to conduct audiometry testing on 1,160, for a
response rate of 83.6%. The average age of interview-
ees was 73.3 + 5.9 years (range 65-96 years); 44.1% (512
cases) were men, and 55.9% (648 cases) were women.
There was a predominance of married persons (77.2%),
67.7% of participants did not complete primary school
(including illiterate and functional illiterate partici-
pants), and 61.9% had chronic health problems (of
more than 3 months” duration) (Table 1).

The reproducibility of the results of the HDDA
Scale was evaluated in a sample of 40 older persons not
included in the previous study (average age 70.7 +5.3
years), of whom 20 were interviewed on 2 different
occasions less than 7 days apart to measure intraob-
server reliability, while another 20 received 2 consecu-
tive interviews by 2 different interviewers to determine
interobserver reliability. Spearman'’s correlation coeffi-
cients for intra- and interobserver reliability were 0.935
(P <.001) and 0.977 (P <.001), respectively; intraclass
correlation coefficients for the same reliability mea-
sures were 0.932 (95% confidence interval [CI], 0.832-
0.973) and 0.985 (95% Cl, 0.963-0.994), respectively.

After determination of auditory thresholds using
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tonal audiometry in the 1,160 elderly participants, we
found a hearing impairment rate of 43.6% (506 cases)
(95% CI, 40.8%-46.5%) according to Ventry and
Weinstein criteria.

Table 2 displays the items of the HDDA Scale

and the distribution of responses. Participants” scores

Table 1. Participant Characteristics (N = 1,160)

Characteristic No. (%)
Age, years

65-74 754 (65.0)

75-96 406 (35.0)
Sex

Male 512 (44.1)

Female 648 (55.9)
Marital status

Married 896 (77.2)

Single, widowed, divorced 264 (22.8)
Level of education

Illiterate 56 (4.8)

Functionally illiterate 730 (62.9)
Primary education 283 (24.4)
Middle and higher education 91 (7.9)
Morbidity

No chronic illnesses 442 (38.1)

1 or more chronic illnesses 718 (61.9)
Medication

No medication 114 (9.8)

Daily use of 1 or more drugs 1,046 (90.2)

ranged from 0 to 24, with an average score of 18.94
points + 5.03 points. The percentage distribution of
participants according to sex and score obtained on the
HDDA is displayed in Figure 1.

The internal coherence of responses to items on
the HDDA Scale was evaluated by means of Cron-
bach's a (correlation between responses to the distinct
questions to ascertain homogeneity of items); the
scale was found to have very high internal consistency
(Cronbach's o =0.91).

The latent dimensions of the scale were explored
using factor analysis. Adequacy of the analysis was
assessed by the Kaiser-Meyer-Olkin index (0.897) and
Bartlett's test of sphericity (9,690.36, 66 df; P <.001),
allowing us to conclude that there were significant cor-
relations between attributes. The factor analysis found
2 factors capable of explaining 65.5% of the total vari-
ance: (1) items related to degree of hearing loss and to
its social impact for the patient, and (2) items indicat-
ing ability to perceive basic sounds. For each factor,
items with highest saturation levels were included, and
item content was interpreted to construct each of the
dimensions of the scale. The factor loadings obtained
for the items in the factor analysis are displayed in
Table 3.

In Table 4, we display the validity parameters of sen-
sitivity, specificity, and predictive values according to
chosen cutoff point. Figure 2 shows the ROC curve of
the HDDA Scale, with an area under the curve of 0.822

Table 2. Distribution of Responses to Questions Contained in the Hearing-Dependent Daily Activities
Scale (N = 1,160 Participants)
Always Occasionally Never No Response
No. Questions No. (%) No. (%) No. (%) No. (%)
1. Have you noticed that you don't hear as well as you used to? 240 (20.7) 468 (40.3) 452 (39.0) 0 (0.0
2. Has anybody told you that you don’t hear well? 153 (13.2) 480 (41.4) 526 (45.3) 1(0.1)
3. Does your family tell you that you turn up the volume of 204 (17.6) 307 (26.5) 648 (55.9) 1(0.1)
the television or radio very loudly?
4. When you're talking to someone, do you have to ask the 67 (5.8) 357 (30.8) 734 (63.4) 2(0.2)
person to speak louder?
5. When you're talking to someone, do you have to ask the 64 (5.5) 417 (36.0) 677 (58.5) 2 (0.2)
person to repeat what they’re saying various times?
With Some  Yes, Without
No, I Can’t Difficulty Difficulty No Response
No. (%) No. (%) No. (%) No. (%)
6. Can you understand when someone is speaking to you in 91 (7.8) 386 (33.3) 683 (58.9) 0 (0.0)
a low voice?
7. Can you understand when someone is speaking to you on 8 (0.7) 106 (9.1) 1045 (90.2) 1(0.1)
the telephone?
8. Can you hear the sound of a coin dropping on the floor? 19 (1.6) 117 (10.1) 1024 (88.3) 0 (0.0)
9. Can you hear the sound of a door closing? 10 (0.9) 96 (8.3) 1054 (90.9) 0 (0.0)
10. Can you hear when someone approaches you from behind? 29 (2.5) 186 (16.0) 944 (81.4) 1(0.1)
11. Can you hear when someone is speaking to you in a noisy 76 (6.6) 447 (38.6) 635 (54.7) 2 (0.2)
setting such as a pub or restaurant?
12. Can you hold a conversation in a group setting when 77 (6.6) 436 (37.7) 645 (5.7) 2 (0.2)
several people are speaking at the same time?
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(95% CI, 0.798-0.847). By means of this curve we cal-
culated the most appropriate cutoff point for identifying
hearing impairment, corresponding to a score of 20 or
less on the HDDA Scale and a sensitivity and specific-
ity of 80.0% (95% CI, 76.3%-83.3%) and 70.2% (95%
Cl, 66.5%-73.5%), respectively. Despite our use of a
standardized, sufficiently proven hearing test to confirm
a diagnosis, an imperfect criterion standard bias may
have resulted in our potentially overestimating indices
of sensitivity and specificity for the HDDA Scale.

We administered the questionnaire HHIE-S to
1,158 participants, yielding an average score of 2.9 + 5.1
(range from 0-36). One hundred thirty-one participants

scored above 10 points, considered to be indicative of
a major hearing impairment (11.3% of those responding
to the questionnaire; 95% CI, 9.5-13.1). On the other
hand, 60.6% (702 cases) of interviewees did not mani-
fest any hearing limitations (0 points). In response to
the question, "How do you think your hearing is?", we
found that the majority (63.0%) described their hearing
capacity as good or very good, 29.0% as “so-so" or not
particularly good, and the remaining 8.0% as bad or
very bad. When asked about the use of hearing aids, 52
(4.5%) of the elderly answered affirmatively.

Regarding hearing impairment criteria, the HHIE-S
questionnaire obtained a sensitivity of 23.3% (95% CI,

19.8%-27.2%) and a specificity of

scores by participant’s sex (N = 1,160 participants).

Figure 1. Distribution of Hearing-Dependent Daily Activities Scale

98.0% (95% Cl, 96.6%-98.8%).
The question pertaining to self-per-

ceived hearing capacity classified

60 as "so-so, bad, very bad"” reached

o | W Mae O Female 50.6 a sensitivity of 61.8% (95% ClI,
g 45.4 57.5%-65.9%) and a specificity of
g 40 82.1% (95% Cl, 79.0%-84.9%).
t Assessment of convergent validity
,2' 30 A 2 of the HDDA Scale with respect to
£ 50 the HHIE-S questionnaire revealed
g 14.513 a moderate to high correlation
* 10 4 6.7 6.9 (r=0.776; P <.001).

o wiS B
0 __—.=|_'_-,_| : : : :
0-4 5-8 9-12 13-16 17-20 21-24 DISCUSSION
Score

Hearing impairment in the elderly

patient may be overlooked in clini-

Activities Scale Items in the Factor Analysis

Table 3. Loadings Obtained for the Hearing-Dependent Daily

cal practice, as patients and profes-
sionals tend to consider hearing
loss as an age-related physiologic

change. Because of the belief

Percent
Dimensions (Factors) Load  Variance among physicians that treatment
1. Questions objectifying hearing loss and social interaction 38.78 for hearing loss is ineffective, aid
Have you noticed that you don’t hear as well as you used to? 0.774 for this condition is frequently not
Has anybody told you that you don’t hear well? 0.741 given.” Early detection is impor-
Does your family tell you that you turn up the volume of the 0.695 tant, however, to reduce its impact
television or radio very loudly? . .
Wh e tolking g e 10 sk th 0771 on the functional state and social
en you're talking to someone, do you have to ask the . .
persgn to speak [?Juder? Y behavior of the older person.*23:2
When you're talking to someone, do you have to ask the 0.803 Moreover, it should not be forgot-
person to repeat what they're saylr?g vanoys times? , ten that almost 90% of cases of
Can you understand when someone is speaking to you in a 0.689 h .
low voice? ypoacusis are due to neurosen-
Can you hear when someone is speaking to you in a noisy 0.688 sory changes and are amenable to
setting such as a pub or restaurant? hearing aids.26
Can you hold a conversation in a group setting when several 0.682 . .
people are speaking at the same time? Studies have shown that in
2. Perception of basic sounds 26.68 primary care, identification rates
Can you understand when someone is speaking to you on 0.772 of hearing disorders are low,- heavy
the telephone? patient load and lack of time dur-
Can you hear the sound of a coin dropping on the floor? 0.854 . i .. . .
! ing office visits are likely contribu-
Can you hear the sound of a door closing? 0.846 L. .
) tors to this situation. Because only
Can you hear when someone approaches you from behind? 0.749

20% of primary care physicians use
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(N = 1,160 Patients)

Table 4. Test Characteristics of the Hearing-Dependent Daily Activities Scale According to Cutoff Point

Positive Negative Positive Negative
Cutoff  Sensitivity  Specificity Predictive Predictive Probability Probability
Point (95% dl) (95% Cl)  Value (95% CI) Value (95% CI) Quotient (95% CI) Quotient (95% Cl)
18/19 64.9 81.4 72.9 75.0 3.48 0.43
(60.6-68.9)  (78.2-84.2) (68.6-76.8) (71.7-78.1) (2.93-4.14) (0.38-0.49)
19/20 73.1 76.2 70.2 78.6 3.06 0.35
(69.0-76.8) (72.7-79.3) (66.2-74.0) (75.2-81.6) (2.64-3.55) (0.30-0.41
20/21 80.0 70.2 67.4 82.0 2.68 0.28
(76.3-83.3) (66.5-73.5) (63.5-71.0) (78.6-85.0) (2.36-3.04) (0.24-0.34)
21122 85.8 60.8 62.8 84.8 2.19 0.23
(82.5-88.6)  (57.0-64.4) (59.1-66.3) (81.2-87.7) (1.98-2.42) (0.19-0.29)
22123 90.4 47.5 57.1 86.6 1.72 0.20
(87.5-92.7) (43.7-51.4) (53.6-60.5) (82.6-89.7) (1.59-1.86) (0.15-0.27)

some kind of screening method to identify hearing dis-
orders,?”?® there appears to be a need for easy-to-use
scales in clinical practice that aid not only the diagno-
sis of this condition but also evaluation of rehabilitation
measures.?’ To further these ends, the HDDA Scale
shows adequate reliability indices and acceptable valid-
ity criteria. Most importantly, this instrument reaches a
sensitivity as high as 80.0%, which is of interest when
the primary aim is early detection of hearing loss in
primary care practice. Specificity of the scale is mod-

est, allowing correct classification of 70.2% of elderly
patients with no hearing impairment. Our results indi-
cate that the HDDA Scale may be more sensitive than
other previously designed instruments in identifying
1318 and it may possess
a higher predictive value than most items dealing with

older persons with hearing loss,

self-perceived hearing capacity.?’ Because the positive
predictive value of the HDDA Scale is conditioned by
the increased prevalence of hearing impairment in the
elderly, however, probability quotients are a less biased
means of assessing the scale’s efficacy

in older adults (N = 1,160 patients).

Figure 2. ROC curve for HDDA Scale in detecting hearing loss

as a diagnostic tool.
For patients requiring special

attention, such as the elderly, scales

1.0

0.8

0.6

Sensitivity

0.4

0.2

can be useful as aids to diagnosis and
for measuring severity of the hear-
ing condition, both during office
consultations and in clinical studies.
For maximum efficacy, it is essential
that these tools are correctly adapted
to the patient's cultural environment
and that they are endowed with
robust psychometric properties. In
this regard, the scale most utilized to
date, the HHIE-S, has only minimally
explored cultural differences in self-
perceived hearing loss.?! Moreover,
the instruments currently available for
assessing hearing capacity frequently
contain an excessive number of items,
often multiple choice, which impede
their successful completion and justify
the attempts to simplify these scales.

0.0 T

0.4

0.0 0.2 0.6

1-Specificity

The HDDA Scale we propose offers
0.8 ease of use, not only because of its

simplicity, but also because of the

ROC = receiver operating characteristic; HDDA = Hearing-Dependent Daily Activities.

short time required to complete it.

In conclusion, the aim of our
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study was to develop a clinically useful instrument to
detect hearing loss in older patients, a condition that
frequently goes unnoticed during routine medical
check-ups. The HDDA Scale has been designed for
use in primary care and may serve to easily identify
hypoacusis and evaluate its impact on hearing-depen-
dent activities. This scale was validated in a target
population that approximated real-life conditions for
diagnostic testing. Moreover, the HDDA Scale has
good psychometric characteristics, which makes it an
instrument that the family doctor can use to identify
hearing impairment efficiently in clinical practice.

To read or post commentaries in response to this article, see it
online at http:/lwww.annfammed.orglcgilcontent/full/6/5/441.

Key words: Hearing loss; hearing impairment; disability evaluation;
elderly

Submitted September 2, 2007; submitted, revised, February 28, 2008;
accepted March 13, 2008.

Funding support: This study was financed by the Carlos IIl Institute
of Health (Ministry of Health and Consumer Affairs Program for the
Promotion of Biomedical and Health Sciences Research (Regulation

SCO/3425/2002 of December 20th, File No. P1031562) and by the Min-

istry of Health of Castilla-La Mancha (Resolution 05-09-2003. D.0.C.M.
No. 131 of September 12th, 2003).

References

. Hands S. Hearing loss in over-65s: is routine questionnaire screen-
ing worthwhile? J Laryngol Otol. 2000;114(9):661-666.

. Ruckenstein MJ. Hearing loss. A plan for individualized manage-
ment. Postgrad Med. 1995;98(4):197-200.

. Tolson D, Swan I, Knussen C. Hearing disability: a source of distress
for older people and carers. Br J Nurs. 2002;11(15):1021-1025.

4. Sindhusake D, Mitchell P, Smith W, et al. Validation of self-reported
hearing loss. The Blue Mountains Hearing Study. Int J Epidemiol.
2001;30(6):1371-1378.

N

w

Ul

. Noble W, Atherly G. The Hearing Measurement Scale: a ques-
tionnaire for the assessment of auditory disability. J Aud Res.
1970;10:229-250.

6. Ewertsen HW, Birk-Nielsen H. Social hearing handicap index.
Social handicap in relation to hearing impairment. Audiology.
1973;12(3):180-187.

Giolas TG, Owens E, Lamb SH, Schubert ED. Hearing performance
inventory. J Speech Hear Disord. 1979;44(2):169-195.

8. Hétu R, Getty L, Philibert L, Noble WG, Stephens D. Development

~

of a clinical tool for the measurement of severity of hearing disabili-

ties and handicaps. J Speech Lang Pathol Audiol. 1994;18:83-95.

. Ventry IM, Weinstein BE. The hearing handicap inventory for the
elderly: a new tool. Ear Hear. 1982;3(3):128-134.

10. Lichtenstein MJ, Hazuda HP. Cross-cultural adaptation of the hear-
ing handicap inventory for the Elderly-Screening Version (HHIE-S)
for use with Spanish-speaking Mexican Americans. | Am Geriatr Soc.
1998;46(4):492-498.

O

1.

20.

2

22.

23.

24.

25.

26.

2

<

28.

29.

30.

3

Lépez-Vézquez M, Orozco JA, Jiménez G, Berruecos P. Span-
ish hearing impairment inventory for the elderly. Int J Audiol.
2002;41(4):221-230.

. Nondahl DM, Cruickshanks KJ, Wiley TL, Tweed TS, Klein R,

Klein BE. Accuracy of self-reported hearing loss. Audiology.
1998;37(5):295-301.

. Gates GA, Murphy M, Rees TS, Fraher A. Screening for handicap-

ping hearing loss in the elderly. J Fam Pract. 2003;52(1):56-62.

. Lichtenstein MJ, Bess FH, Logan SA. Validation of screening tools

for identifying hearing impaired elderly in primary care. JAMA.
1988;259(19):2875-2878.

. Weinstein BE. Age-related hearing loss. How to screen for it, and

when to intervene. Geriatrics. 1994;49(8):40-45.

. McBride WS, Mulrow CD, Aguilar C, Tuley MR. Methods

for screening for hearing loss in older adults. Am J Med Sci.
1994;307(1):40-42.

. Mulrow CD. Screening for hearing impairment in the elderly. Hosp

Pract (Off Ed). 1991;26(2A):79-86.

. Lichtenstein MJ, Bess FH, Logan SA. Diagnostic performance

of the hearing handicap inventory for the elderly (screening
version) against differing definitions of hearing loss. Ear Hear.
1988;9(4):208-211.

. Yueh B, Shapiro N, MacLean CH, Shekelle PG. Screening and man-

agement of adult hearing loss in primary care: scientific review.
JAMA. 2003;289(15):1976-1985.

Ventry IM, Weinstein BE. Identification of elderly people with hear-
ing problems. ASHA. 1983;25(7):37-42.

. Weinstein BE, Spitzer B, Ventry IM. Test-retest reliability of

the Hearing Handicap Inventory for the Elderly. Ear Hear.
1986,7(5):295-299.

Weinstein BE. Validity of a screening protocol for identifying
elderly people with hearing problems. ASHA. 1986;28(5):41-45.

Shohet JA, Bent T. Hearing loss: the invisible disability. Postgrad
Med. 1998;104(3):81-83; 87-90.

Cacciatore F, Napoli C, Abete P, Marciano E, Triassi M, Rengo F.
Quality of life determinants and hearing function in an elderly pop-
ulation: Osservatorio Geriatrico Campano Study Group. Gerontology.
1999;45(6):323-328.

Pedersen K, Rosenhall U. Correlations between self-assessed hear-
ing handicap and standard audiometric tests in elderly persons.
Scand Audiol. 1991;20(2):109-116.

de Alba C, Baena JM, de Hoyos MC, et al. Actividades preventivas
en los mayores. Aten Primaria. 2003; 32(Supl 2):102-20.

. Miller KE, Zylstra RG, Standridge JB. The geriatric patient. a

systematic approach to maintaining health. Am Fam Physician.
2000;61(4):1089-1107.

Mulrow CD, Aguilar C, Endicott JE, et al. Association between hear-
ing impairment and the quality of life of elderly individuals. ] Am
Geriatr Soc. 1990;38(1):45-50.

Barrenas ML, Holgers KM. A clinical evaluation of the hearing dis-
ability and handicap scale in men with noise induced hearing loss.
Noise Health. 2000;2(6):67-78.

Valete-Rosalino CM, Rozenfeld S. Auditory screening in the elderly:
comparison between self-report and audiometry. Rev Bras Otorino-
laringol. 2005;71(2):193-200.

. Jupiter T, Palagonia CL. The Hearing Handicap Inventory for the

Elderly Screening Version adapted for use with elderly Chinese
American individuals. Am J Audiol. 2001;10(2):99-103.

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 6, NO. 5 + SEPTEMBER/OCTOBER 2008

~




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


