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ADULT HEARING SCREENING
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Hearing loss is the 3™ most common
chronic disorder affecting adults and the
elderly 2 and is estimated to affect 33% of
adults over the age of 65 years globally®.
Approximately 360 million people across
the world suffer from permanent disabling
hearing loss 4. About 1/5 adults have bila-
teral hearing difficulty that influences their
quality of life °.

Causes of adult hearing loss
Sensorineural hearing loss (SNHL)

SNHL is caused by damage to the cochlea
or auditory nerve (8" cranial nerve) 8and is
the most common type of hearing loss in
adults.

Presbycusis is the most common type of
SNHL in adults. It is most likely caused by
general aging *°. Another common SNHL
in adults is a noise induced hearing loss
which is caused by excessive noise expo-
sure’. When exposed to excessive noise,
hair cells transducing high frequencies
(most sensitive to noise) may become per-
manently damaged. Noise induced hearing
loss may coexist with presbycusis, causing
a more significant hearing loss than age
alone ’.

Certain drugs and chemicals can be toxic to
the auditory system. Examples of ototoxic
drugs include quinine, gentamy-cin,
neomycin and cytotoxic drugs e.g.
cisplatinum. Ototoxic drugs usually cause
permanent SNHL by damaging the hair
cells in the cochlea 8.

Conductive hearing loss (CHL)

CHL occurs when there is an obstruction to
sound from anywhere in the external ear to
the cochlea. Causes can be located in the
external auditory canal, the tympanic

membrane or abnormality of the ossicles.
Mild CHL can be caused by otitis media
with effusion (OME). Moderate CHL is
seen with perforations of the tympanic
membrane or obstruction of the external ear
canal e.g. excessive earwax.

Mixed hearing loss

Mixed hearing loss is a combination of
CHL and SNHL. It may for instance occur
with external auditory canal obstruction and
damage to the cochlear hair cells or auditory
nerve.

Impact of adult hearing loss

Hearing loss is an underestimated disabili-
ty and handicap affecting physical, cogni-
tive, behavioral and social functioning, as
well as general quality of life °. Hearing loss
impairs the ability to localise sound and to
identify speech, and to partake in social
events resulting in isolation, exclu-sion and
depression °.

Despite its impact on quality of life, hearing
disability has been ignored as part of the
diagnosis and treatment of cognitive
functioning in the elderly. A study by Lin et
al (2011) showed that an elderly person
with untreated mild hearing loss has twice
the probability of developing a cognitive
disability (such as dementia) than a person
with normal hearing ° It is therefore
important that screening programs are im-
plemented to detect adults with hearing
difficulty so they might benefit from ap-
propriate amplification to improve their
general quality of life.

Benefits of early detection of adult
hearing loss

Most adults and elderly people are not
assessed or treated for a hearing loss,
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despite the impact that hearing loss has on
health 2. Even though the impact of
hearing loss can be reduced by using
amplification devices such as hearing aids,
FM microphones and assistive listening
devices, people are reluctant to seek hearing
healthcare because of poor self-esteem 1.
Hearing health should therefore follow a
holistic approach by including the relatives
during counseling and aural re-habilitation
sessions 2. Creating a suppor-tive
environment will assist with early ac-
ceptance of hearing disability and demon-
strate the ability to improve quality of life,
cognitive functioning and delay the onset of
auditory deprivation %34 A screening
program could aid with early identification
of hearing loss to ensure optimal diagnosis,
treatment and counseling 3121617,

The remainder of this chapter deals with
guidelines for hearing screening and the
available hearing screening options.

Guidelines for developing an adult
hearing screening program

An adult hearing screening program aims to
detect a hearing impairment and to refer
adults or the elderly for further evaluation.
Table 1 summarizes 7 processes that need
to be considered before implementing an
adult hearing screening program.

e Check and calibrate equipment an-
nually to avoid malfunction, inaccu-rate
results and appropriate referral

e  Test environment must be hygienic and
equipment cleaned to avoid infections

Process

Guidelines for implementing a hearing
screening program

Implemented at any facility in need of
hearing screening services, e.g. private au-
diology practice, clinic, hospital or nursing
home

Audiologist remains responsible to manage

and develop the hearing screening pro-gram.

The following needs to be considered before

implementing a hearing screening program;

e Ensure that patient records are kept and
that confidentiality is maintained

e Test results must be sensitive for a
hearing loss

e PASS and REFER criteria for results
should be specific

Personnel at various facilities can be trained
to administer the hearing screening pro-
gram. The following need to be considered
during training:

e Personnel need to be trained by the
audiologist to operate and manage the
screening equipment

e Appropriate testing procedures must be
followed to obtain accurate results

e Suitable feedback of results and coun-
seling should be provided

e Apply infection control

e Patient confidentiality should be main-
tained at all times

e Audiologist remains responsible and
liable for the screening program and
must supervise and support personnel
administering the screening tests.

Hearing screening programs should not only
detect hearing loss, but identify patients
willing to seek treatment. The ideal hearing
screening patient is someone who might
possibly suffer from hearing loss who is
motivated to meet the diagnostic evaluation
appointment and seek treatment

Healthcare facilities implementing a hear-
ing screening program should be able to
cope with and manage such a program. A
hearing screening program should be cost
and time effective. Appropriate diagnostic
services should be established prior to
development of a hearing screening pro-
gram

A hearing screening program should be
implemented on a trial basis to determine the
effectiveness of the hearing screening
program. The trial should establish whether
the program leads to successful follow-up
evaluations

Each hearing screening program is unique,
therefore the audiologist needs to evaluate
the program on an ongoing basis to identify
and correct factors that may obstruct
optimum program performance and patient
care

Table 1: Guidelines for developing and im-
plementing hearing screening programs

18,19,20




Target disorder for adult hearing
screening

The purpose of an adult hearing screening
program is to identify patients who are
unable to hear normally and is willing to
seek treatment. Adult hearing screening
may be directed to detect a range of
different degrees of hearing loss depending
on the target disorder. For detecting mild
losses a criteria of pure tone thresholds
greater than 25 dB HL may be used or in
more resource constrained environments it
may need to focus on identifying people
with a disabling hearing loss. A disabling
hearing loss for adults, as defined by the
WHO (2012), is described as a loss in the
better ear greater than 40 dB HL at the
averaged pure-tone thresholds of 500, 1000,
2000 and 4000 Hz 2% The recommended
pure-tone hearing screening procedure and
cut-off value are discussed in the pure-tone
screening section of this chapter.

Hearing screening test options

Hearing loss in adults can be identified at an
early stage by using a number of hearing
screening technologies or techni-ques. The
basic hearing screening proce-dures should
include a self-reported hearing loss
questionnaire, otoscopy and a hearing test
that is easy to administer and that is specific
47 The techniques that will be discussed
include  self-reported  hearing  loss
questionnaires, pure-tone  screening,
otoacoustic emissions and speech-in-noise
hearing screening tests 1622,

1. Self-reported hearing loss question-
naires

Various self-reported hearing loss ques-
tionnaires have been developed to detect
hearing impairment. Self-reported hearing
loss questionnaires are very effective de-
tection tools but are likely to miss milder
hearing losses 3. Examples include a single

question about hearing (“do you think you
have a hearing loss?”), the Hearing
Handicap Inventory for Elderly: Screening
version  (HHIE-S), Social Hearing
Handicap Index, Hearing Perfor-mance
Inventory and the Hearing Handicap
Inventory for Adults (HHIA). Even a simple
question on how a person perceives their
own hearing may be as ef-fective as a
questionnaire 6. Also, a person who self-
reports hearing loss is more likely to be a
good candidate for intervention than a
person who denies hearing difficulty due to
poor motivation 6,

The HHIE-S questionnaire has been used as
an example of a self-reported hearing loss
questionnaire (Figure 1). The HHIE-S was
designed to be used at various facilities with
non-institutionalized adults. It is also
helpful in cases of profound hearing loss
when a patient is unable to follow an oral
case history. The HHIE-S has 10 questions
developed to assess the social and
emotional challenges of living with an
untreated hearing loss. The higher the
HHIE-S score, the more severe the hearing
loss 24,

(4) @ ©)

Yes | Sometimes | No

Does a hearing problem
cause you to feel embar-
rassed when meeting new
people?

E-1

Does a hearing problem
cause you to feel frustrated
when talking to members of
your family?

E-2

Do you have difficulty
S-3 |hearing when someone
speaks in a whisper?

Do you feel handicapped by

B4 1a hearing problem?

Does a hearing problem
cause you difficulty when
visiting  friends, neigh-
bours, or relatives?

S-5

Does a hearing problem
cause you to attend reli-
gious services less often
than you would like?

S-6

Does a hearing problem

E-7
cause you to have argu-




ments with family mem-
bers?

Does a hearing problem
S-8 |cause you difficulty when
listening to the TV or radio?

Do you feel that any
difficulty with your hearing
limits or hampers your
personal or social life?

E-9

Does a hearing problem
cause you difficulty when in
a restaurant with relati-ves
or friends?

S-10

0-8:  No referral
10-24: Moderate handicap
26-40: Refer

Figure 1: HHIE-S questionnaire

Advantages of a self-reported hearing loss

questionnaire:

e Affordable and time-effective

e Can be placed at any health care facility

e Can be an effective way to detect
greater-than-mild hearing loss

e Appropriate referrals can be made based
on the outcome scores

e A person that indicates a hearing im-
pairment is more likely to approve
rehabilitation

Disadvantages of a self-reported hearing

loss questionnaire:

e The person conducting the question-
naire needs to be literate

e A self-reported hearing loss question-

naire is insensitive to mild hearing loss
16

2. Free field voice testing

In underserved settings without audiologi-
cal equipment, clinicians can revert to free
field voice testing. Whilst its accuracy may
be compromised by several factors, if con-
ducted under controlled conditions such as
specified in the chapter entitled Clinical
assessment of hearing: free field voice

testing & tuning forks it may be a useful
tool.

3. Pure-tone screening

Pure-tone screening is the most common
method used to determine hearing ability at
a specific intensity (25 dB HL / 40 dB HL
for a disabling hearing loss) across
specified octave frequencies (500, 1000 and
4000 Hz) 8, The following are guidelines
how to perform pure-tone hearing
screening.

Preparation

1. Seat the patient facing away from the
screener (Figure 2)

Figure 2: Hearing screening setup.

2. Give test instructions before placing the
earphones on the patient

3. Tell the patient that different tones will
be played

4. Instruct the patient to respond to each
tone heard by either raising a hand or
respond by saying “yes”

5. Confirm that the patient understands
what is expected of him/her during the
test

Pure-tone hearing screening

1. Conduct pure-tone screening in a quiet
room

2. Place the earphones over the patient’s
ears. Take note to place the RED
earphone on the RIGHT ear and the

4
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BLUE earphone on the LEFT ear
(Figure 3)

3. Set the loudness dial of the screener at
250B

4. Present the stimulus twice at 25dB as
short tones

5. Do not present the stimulus in such a
way that the patient notices a rhythmic
pattern in stimulus presentation

6. Screen frequencies 500, 1000 and
4000Hz at 25dB

7. The screening test is PASSED if a
response is obtained at 25dB across the
screening frequencies (500, 1000 and
4000Hz)

8. The screening test is FAILED if no
responses are obtained at any of the
screening frequencies (500, 1000 and
4000Hz) at 25dB

Figure 3: An example of audiometric
headphones where the red earphone is
placed on the right ear and the blue
earphone is placed on the left ear.

Advantages of pure-tone audiometry hear-

ing screening include:

e Testing can be done at old-aged homes,
clinics or any other facility

e Test results are ear specific

e Test results are specific

e Itis time-efficient

e Equipment is portable

Disadvantages include:

e Testing must be conducted in a quiet
room

e Errors are likely when an inexperien-
ced screener conducts the test

e Pure-tone screening equipment is ex-
pensive due to calibration costs

e Pure-tone screening equipment should
be calibrated once a year

4. Otoacoustic Emissions (see chapter
about OAE’s)

OAEs are an alternative screening method
for children when behavioural responses
e.g. using pure-tone screening, are not
possible. OAE screening is not for adults,
however it may be used in certain instan-
ces. It may be appropriate to screen adults
with OAEs he/she is unable to respond to
pure-tones or complete a self-reported
hearing loss questionnaire e.g. with de-
mentia or illiteracy. The test is easy to
administer with a single probe inserted into
the external ear canal of the test ear. OAES
are objective and require no response from
the patient. It takes about 2 minutes to test
each ear providing a PASS or REFER 8, It
is important to note that OAEs disappear
when a patient has mild hearing loss. OAE
testing is also affected by the status of the
external and middle ear, e.g. with OME 18,

Advantages of OAEs:

e Objective hearing screening

e Test is ear specific

e Potential to detect hearing loss

e An expert is not needed to administer
the test

Time efficient

Relatively cost effective.

e Portable

Disadvantages:

e No information is obtained on the
degree of hearing loss

e Does not test full hearing, but only
cochlear outer hair cell function 2°

e Not recommended as a screening tool in
adults as OAE’s are a suggested tool for
new-born hearing screening.



5. Telephone based speech-in-noise
hearing screening

Speech-in-noise hearing screening tests,
especially the digits-triplet speech-in-noise
hearing screening test, have been developed
and widely deployed over the past 10yrs as
an easy and accessible test. The digit-triplet
telephone based test is available to anyone
with access to a landline telephone or
cellular phone. The test is conducted by
administering a fixed background noise
with three pre-recorded digits (0 — 9)
randomly presented in the presence of the
noise. The individual responds by entering
the digits on the telephone keypad. If the
digits are entered correctly, the intensity of
the digits is decreased automatically. When
the digits are entered incorrectly, the
intensity of the digits is increased
automatically. The test takes approximately
3 minutes to complete and provides a PASS
or REFER upon completion. The digit-
triplet speech-in-noise tests have become
popular in deve-loped countries such as the
USA, Australia, and Europe, and have been
developed in different languages. The digit-
triplet screening test also has the added
benefit that it provides information on how

a person understands speech in background
noise 2,22,26,27,28

Advantages of digit-triplet speech-in-noise

hearing screening tests:

e Evaluates an everyday speech-in-noise
environment

e Test is specific

e Anyone with a landline telephone or
cellular phone can access it

e Is an automatic test; therefore a
layperson can administer it

e Time-efficient

e Cost effective

Disadvantages:

e Speech may sound distorted over the
telephone

¢ Not available in all countries

Summary

Approximately one-third of the adult
population >65 years has hearing loss. Early
rehabilitation of an adult hearing loss could
positively influence a person’s social
interactions and be of importance for
alertness and mental health. Adult hearing
screening is an important way to provide
early detection at facilities such as clinics
and nursing homes.

A successful adult hearing screening
program follows pre-specified guidelines
and requires appropriate staff training.
Currently  self-reported hearing loss
questionnaires and pure-tone screening are
recommended as the most appropriate adult
hearing screening tools.
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