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ABSTRACT

Most clinicians approach the objective fitting of hearing aids
with three goals inmind: audibility, comfort, and tolerance.When these
three amplification goals have been met, the hearing aid user is more
likely to adapt to and perceive benefit from hearing aid use. However,
problems related to the loudness of sounds and reduced sound tolerance,
which may or may not be reported by the aided user, can adversely
impact adaptation to amplification and the individual’s quality of life.
Although there are several standardized questionnaires available to
evaluate hearing aid benefit and satisfaction, there is no standardized
questionnaire or interview tool for evaluating reduced sound tolerance
and the related impact on hearing aid use. We describe a 36-item tool,
the Sound Tolerance Questionnaire (STQ), consisting of six sections,
including experience with hearing aids, sound sensitivity/intolerance,
medical and noise exposure histories, coexisting tinnitus problems, and a
final question to differentiate the primary and secondary problems
related to sound intolerance, tinnitus, and hearing loss. In its current
format as a research tool, the STQ was sensitive in pinpointing vague
sound tolerance complaints not reported by the study participants in
eligibility screening by Formby et al. A refined version of the STQ, the
Sound Tolerance Interview and Questionnaire Instrument (STIQI),
structured as a two-part tool, is presented in the appendix for prospec-
tive clinical use. The STIQI has potential utility to delineate factors
contributing to loudness complaints and/or reduced sound tolerance in
individuals considering hearing aid use, as well as those who have been
unsuccessful hearing aid users secondary to loudness complaints or
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sound intolerance. The STIQI, when validated and refined, also may
hold promise for predicting hearing aid benefit and/or assessing
treatment-related change over time of hearing aid use or interventions
designed to remediate problems of loudness and/or sound intolerance
among hearing aid candidates or users.

KEYWORDS: Hearing aid benefit, hyperacusis, sound tolerance

Learning Outcomes: As a result of this activity, the participant will be able to: (1) describe how reduced

sound tolerance affects activity avoidance and (2) describe differences in sound tolerance.

Most clinicians approach the objective
fitting of modern nonlinear hearing aids with
three goals in mind: ensuring user audibility,
comfort, and tolerance. When these three am-
plification goals have been met, the hearing aid
user ismore likely to adapt to hearing aid use and
perceive benefit. The starting point for reaching
these goals is the use of prescriptive methods to
achieve hearing aid gain targets that provide
audibility for soft sounds, comfort for moder-
ately loud sounds, and tolerance for loud sounds.

Since 1935, several hearing aid fitting pre-
scriptive methods have been developed to adjust
hearing aid gain; thesemay be referred to as fitting
rationales. For some methods, prescribed gain is
determined using threshold data, with the under-
lying assumption that the hearing-impaired
patient who is being fitted has average sound
tolerance. These threshold-basedmethods are the
most popular clinically. For othermethods, gain is
determined using some measure of loudness. A
couple ofmethods use a combination of threshold
and loudness data to prescribe gain.1 Current
methods using audiometric thresholds to generate
gain targets include the National Acoustic
Laboratories NL2 procedure (NAL-NL2) and
the Desired Sensation Level 5.0 procedure (DSL
5.0).2,3 Less commonly usedmethods using loud-
ness data such asmost comfortable levels (MCLs)
or loudness discomfort levels (LDLs) include the
Independent Hearing Aid Fitting Forum/Con-
tour and DSL[i/o].4,5 Methods using both
threshold and loudness data include DSL[i/o]
and Memphis State University (MSU).6

In contrast to a fitting rationale, a fitting
protocol is a specified procedure. In the context
of fitting hearing aids, the protocol typically

includes a process for determining final hearing
aid gain settings. The ultimate goal of the fitting
protocol is to achieve audibility, comfort, and
tolerance and typically involves transitioning
patients from their preferred gain settings to
prescribed gain settings. It is not unusual for new
hearing aid users to complain about the volume
and/or sound quality of hearing aids during an
initial fitting session.Clinicians are familiar with
patient complaints related to amplified sounds
being tinny, too loud, or too sharp. When
hearing aid output is adjusted and verified
with probe-microphone measurements to ap-
proximate the prescribed gain for a given input
level, new users often complain about the sound
quality or volume. In turn, they may indicate an
unwillingness to use the hearing aids. 7

The fitting protocol can be audiologist-driv-
en or patient-driven. In an audiologist-driven
protocol, hearing aid output is typically adjusted
to maximize speech understanding. The patients
who complain that output is too loud are often
advised theywill get used to it. In a patient-driven
protocol, adjustments are made to output to
accommodatepatients’ concerns for soundquality
and loudness, with the underlying assumption
that theymaynotadapt tohearingaidsettingsthat
are intended to maximize speech understanding.
There is evidence to suggest that new hearing aid
usersmaynot adapt toprescribedgainprovided in
an audiologist-drivenprotocol, even after 8weeks
of hearing aid use, because of the perception that
amplified sounds are too loud.8 Other evidence
suggests that outcomes are essentially the same, as
measured by objective and subjective measures of
hearing aid benefit, over a period of 5 months,
regardless of fitting protocol.9,10
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Reduced sound tolerance can adversely
impact adjustment to amplification. The new
user who complains that the hearing aids are
uncomfortably loud for several listening situa-
tions, even when maximum output has been set
below the patient’s LDLs, presents a challenge
to the audiologist. Results from a survey by
Kochkin indicate that overamplification of en-
vironmental sounds is the third most common
reason for hearing aid dissatisfaction.11 Fur-
thermore, 58% of those surveyed reported re-
duction in the pain caused by aided loud sounds
as a highly desirable improvement in hearing
aid technology. A discrepancy between objec-
tive measures of sound tolerance (e.g., measure-
ment of LDLs for pure tones, narrowband
noise, speech) and subjective real-world sound
tolerance is a vexing problem for patients and
their audiologists.12,13

Suprathreshold sensitivity to the loudness
of sounds is dependent on the auditory dynamic
range (DR). TheDR is defined as the difference
between one’s threshold for sound and the
loudest level at which sound can be tolerated.
The DR for those with normal hearing is �95
dB.14 Individuals with sensorineural hearing
loss have a reduced DR as a result of their
elevated hearing thresholds; their LDLs are
often similar for those with normal-hearing
sensitivity, with slight increases as audiometric
threshold exceeds 50- to 60-dB hearing loss
(HL).15–18 These individuals are typical hear-
ing-impaired listeners with sensorineural hear-
ing losses who are diagnosed with loudness
recruitment. Goldstein and Shulman have of-
fered a classification scheme for sound tolerance
problems of individuals with sensorineural
hearing loss based on their DRs, owing primar-
ily to their reduced DRs.19 They describe
varying degrees of problems for DRs less than
60 dB, with severe problems designated for
DRs < 40 dB. Some individuals with hearing
loss also may have a reduced DR due to
discomfort for sound levels that would not
bother the typical listener. Estimates vary wide-
ly from �12 to 40% of individuals who have
LDLs at least 5 dB below typical values.15,17,20

Those with LDL values � 90-dB HL, with
associated reports of distress for moderately
intense sounds, may be diagnosed with some
degree of loudness-based hyperacusis.19

Reduced sound tolerance can have a substan-
tial impact on quality of life by limiting occupa-
tional and/or social activities. Individuals with
reduced sound tolerance often report they avoid
activities thatmaybeuncomfortable, suchasgoing
to restaurants, movie theaters, and sporting
events. One patient, for example, reported that
she called in sick to work frequently because the
noise level from an overhead paging system
outsideofherofficecausedher to feelphysically ill.

The combination of reduced sound toler-
ance and hearing loss resulting in a narrow DR
presents an obstacle to achieving successful
hearing aid fitting for a large segment of the
hearing-impaired population. For example,
threshold-based fitting methods such as NAL-
NL2 would provide the same prescriptive fit for
two listeners with the same audiometric thresh-
olds; however, theirLDLsmight differ by 40 dB
or more! The one with lower LDLs almost
certainly would reject amplification, whereas
the other with average LDLs would likely be a
satisfied user and successfully fitted patient.

Several questionnaires exist to establish pre-
fitting expectations, such as the Client Oriented
Scale of Improvement, the Expected Conse-
quences of Hearing Aid Ownership, and the
Hearing Aid Selection Profile.21–23 There also
are questionnaires to evaluate postfitting out-
comes regarding use, benefit, and satisfaction,
including the Client Oriented Scale of Improve-
ment, the Glasgow Profile of Hearing Aid
Benefit, the Abbreviated Profile of Hearing
Aid Benefit, and the Satisfaction with Amplifi-
cation in Daily Life.24–26 The Abbreviated Pro-
file of Hearing Aid Benefit has loudness-based
questions that may be useful for anticipating or
screening for loudness problems prior to fitting
hearing aids; however, typically these questions
are not routinely used in the clinical environment
for this purpose. Other questionnaires also may
specific items related to tolerating loud sounds.
Nonetheless, there currently is no standardized
questionnaire for evaluating loudness complaints
or problems related to reduced sound tolerance
typically associated with abnormally low LDLs
or the potential impact of these conditions on
adaptation to hearing aid use.

Below we describe the item content and
responses to an interview and questionnaire
instrument, the Sound Tolerance Questionnaire
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(STQ), whichmay eventually lead to a standard-
ized tool of the kind we highlight at the end of
this report and share inAppendices B andC.We
refer to this latter two-part interview and ques-
tionnaire tool as the Sound Tolerance Interview
and Questionnaire Instrument (STIQI).

SOUND TOLERANCE
QUESTIONNAIRE
In the context of conducting a randomized
double-blind placebo-controlled trial of a sound
therapy-based treatment for expanding the au-
ditory DR, we devised a questionnaire instru-
ment, the STQ, for the purpose of elucidating
complaints related to problems of loudness and/
or reduced sound tolerance experienced by
sound-challenged or intolerant difficult-to-fit
hearing aid candidates.27 In Goldstein and
Shulman’s classification schemes for hyperacu-
sis/sound sensitivity, these individuals are la-
beled as mildly hyperacusic on the basis of their
reduced LDLs, and severely hyperacusic based
on their reduced DRs.19 The participants com-
pleted the questionnaires, without guidance or
additional questioning by the research assistants.

The resulting STQ included a mix of open-
ended interview-type questions, Likert 10-point
scale rankings of the perceived problem or
complaints, and yes-or-no questions selected
based on clinical experience with patients who
report reduced sound tolerance and/or related
loudness complaints. The questions used in the
STQ were phrased to avoid the use of technical
terms and leading questions and were grouped
on the basis of experience with hearing aids,
sound sensitivity/intolerance, medical and noise
exposure histories, coexisting tinnitus problems,
and a final question ranking their primary prob-
lem in terms of sound intolerance, tinnitus, and/
or hearing loss. The aim of the STQ was to
characterize the often poorly ascribed loudness
and sound tolerance complaints for this popula-
tion of potential hearing aid users as part of the
process of evaluating and assessing the sound
therapy intervention under study. The study
participants were recruited on the basis of their
self-reported unaided or aided sound intolerance
but were not recruited based on a diagnosis of
hyperacusis. Although hyperacusis has no con-
sensus definition,19 for the purposes of this

report it is defined as an increased sensitivity
to everyday sounds that are not troublesome for
the typical listener. Jastreboff has suggested that
loudness-based hyperacusis arises as a conse-
quence of an abnormally strong reaction to
sound occurring within the auditory pathways.28

This presumably is not the primary problem for
the majority of hearing aid candidates seen
clinically, who typically reject amplification on
the basis of some complaint of excessive loudness
other than primary loudness-based hyperacusis.

Results from 44 completed questionnaires
were analyzed and are reported here. A total of
31 study participants who completed the STQ
also completed the sound therapy trial.27 An
additional group of 13 participants completed
the STQ, but either did not elect to participate in
the trial or withdrew at some point from the
study. The original intent of the trial was to
recruit people who were not wearing their
hearing aids because of sound intolerance; how-
ever, due to difficulty recruiting this target
group, the inclusion criteria were modified to
include peoplewhohadnot pursued hearing aids
because they anticipated amplification might be
too loud for them. The majority of the respon-
dents did not have experience with hearing aids.

The average age of the respondents was 66
(standard deviation ¼ 10.41; range 37 to 84)
years. There were 24 men and 20 women. Pure
tone thresholds were measured at 250, 500,
1,000, 2,000, 3,000, 4,000, 6,000, and 8,000
Hz. LDLs were measured at 500, 1,000, 2,000,
and 4,000 Hz. The participants’ average pure
tone thresholds and LDLs are shown in Fig. 1.

Figure 1 Average pure tone thresholds and LDLs,
plotted with standard error of the mean bars.
Abbreviations: dB HL, decibels of hearing loss; LDL,
loudness discomfort level.

56 SEMINARS IN HEARING/VOLUME 38, NUMBER 1 2017

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Hearing sensitivity, on average, was character-
ized by a mild sloping to moderately severe
sensorineural hearing loss. LDLs were general-
ly reduced across the participants; on average,
LDLs were in the range of 85- to 90-dB HL
and DRs at higher frequencies were less than
40 dB pretreatment.

Experience with Hearing Aids

(Questions 1 to 5)

In the introductory section of the STQ, we
evaluated current or prior experience with am-
plification with five questions. Our objective
was to determine that the individual complain-
ing of sound intolerance demonstrated difficul-
ty adjusting to hearing aid use. We also sought
to distinguish between sound intolerance for
aided versus unaided listening.

Respondents were asked about current and
previous hearing aid use (question 1). The
majority of respondents, 77%, were not cur-
rently using hearing aids (n ¼ 34). Of those,
eight indicated prior hearing aid use. Acquisi-
tion of current hearing aids was queried in
question 2; a small percentage of respondents
(n ¼ 10) reported current sporadic hearing aid
use (monaural or binaural). Respondents were
asked to describe their hearing aid use as daily or
occasionally (question 3). Hearing aid use var-
ied considerably across the 10 current hearing
aid users. Several of the respondents who
indicated they were currently not using hearing
aids reported use time; however, it is unclear if
they were indicating use time from prior hear-
ing aid use. Respondents were asked to indicate
whether or not sounds were ever uncomfortably
loud when they used their hearing aids (ques-
tion 4). Of the 44 respondents, 13 indicated
loudness discomfort for aided listening. One
individual responded no to current or prior
hearing aid use, but then indicated sounds are
uncomfortably loud when wearing hearing aids.
Respondents were asked to indicate whether or
not they experience similar loudness discomfort
even when not wearing hearing aids (question
5). Only nine responded affirmatively and nine
responded negatively. The majority of respon-
dents (n ¼ 26) did not answer this question. Of
the 26 respondents who did not answer ques-
tion 5, regarding unaided loudness discomfort,

19 answered the questions in the following
section regarding sound sensitivity.

Sound Sensitivity/Intolerance

(Questions 6 to 18)

This section contains 13 items probing onset
and lateralization of self-perceived sound sen-
sitivity (questions 6 to 9), prior treatment and
use of hearing protection devices (HPDs) to
avoid sound exposures (questions 10 to 12),
changes in sound tolerance over time (question
13), associated pain or discomfort (question
14), ratings of severity of distress caused by
reduced sound tolerance and the associated
overall effect on life (question 15), activities
affected by reduced sound tolerance (question
16), situations that affect sound tolerance
(question 17), and specific sounds to which
the respondent is sensitive (question 18).

Onset of sound sensitivity (question 6)
varied considerably among the respondents,
ranging from 2 months (n ¼ 1) to more than
20 years (n ¼ 3). Onset was reported as gradual
by 18 respondents. No one reported sudden
onset, and 11 reported they were uncertain
regarding the rate of onset (i.e., sudden versus
gradual onset).

The majority of the respondents indicated
sound sensitivity onset was not associated with
anything in particular. One person reported
onset with menopause, one associated onset
with attending a loud basketball game, and one
reported that onset occurred while driving a car.

In response to question 9, sound sensitivity
was reported as being bilateral for the majority
of the respondents who reported unaided sound
sensitivity (n ¼ 24). There was no trend toward
right or left ear when sound sensitivity was
reported as unilateral.

Respondents were asked about prior treat-
ment for sound sensitivity (question 10), with
the intent of determining whether or not the
respondent had undergone any kind of therapy
that might involve sound (e.g., Tinnitus Re-
training Therapy, listening to neutral noise on a
regular basis). All of the respondents denied
prior treatment. This was not surprising in view
of the poorly defined problems and the little-
known impact of low-level sound for expanding
the auditory DR.27
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The use of HPDs to minimize loud sound
exposures was addressed (question 11). Clinical-
ly, many patients who self-report reduced sound
tolerance also report using some type of HPDs
(e.g., earplugs, swim plugs, or earmuffs) to limit
their exposure to sound. In some cases, this
practice may result in overprotecting their ears,
which may be counterproductive when other-
wise healthy sound exposure is diminished. The
resulting adverse effects may manifest as in-
creased perceived loudness and enhanced sensi-
tivity to suprathreshold sound.29,30 Themajority
of respondents denied use of HPDs for this
purpose; however, a few respondents indicated
use ofHPDs to protect their hearing, rather than
for sound avoidance. For example, respondents
commented they used HPDs when doing yard
work (n ¼ 1) or when they knew they would be
exposed to loud sound (n ¼ 2).

Respondents were asked to indicate
whether or not they had noticed any change
in their sound tolerance problem (question 13).
Specifically, they were to indicate if their sound
tolerance problem was better, worse, or the
same since the initial onset. Of those who
described a sound tolerance problem
(n ¼ 27), more of them reported a change
(n ¼ 16) since the onset of their sound intoler-
ance than those who reported no change
(n ¼ 11). The direction of change was predom-
inantly worse (n ¼ 15), with only one respon-
dent reporting their sound tolerance was better.

To evaluate the physical correlate of pain
associated with sound sensitivity, respondents
were queried (question 14) about the presence
of pain and/or discomfort during exposure to
moderate or loud sounds. Question 14 was
worded such that if the answer was yes, respon-
dents had the option to mark pain and/or
discomfort as well. Not all respondents who
responded with yes indicated pain versus dis-
comfort. A total of 18 responded that they do
experience pain or discomfort for moderate or
loud sounds, and 11 responded they do not
experience pain or discomfort. Most people
who indicated pain or discomfort reported the
duration of the pain/discomfort (question 14)
corresponded to the actual exposure time
(n ¼ 8), with a few reporting the pain/discom-
fort persisted anywhere from 1 to 2 minutes up
to 15 hours after the exposure (n ¼ 4).

A rating systemwas included in this section
to evaluate the severity of the sound tolerance
problem, the distress caused by the sound
tolerance problem, and the effect of the sound
tolerance problem on the respondent’s life
(question 15). Respondents used an 11-point
scale, for which 0 indicated low severity/dis-
tress/effect and 10 indicated the worst. The
average severity rating was 4.72, with a range of
1 to 10. The average rating for the distress
caused by their sound tolerance problem was
4.42, with a range of 1 to 10. Finally, the
average rating for effect on life was 4.72, with
a range of 1 to 10.

Activity avoidance due to sound tolerance
problems was addressed (question 16). The
response choices included concerts, church,
social events, driving, sports events, restaurants,
sports, shopping, work, child care, housekeep-
ing, movies, music and other. These options,
which were included based on reports by pa-
tients with hyperacusis and tinnitus seen in the
University of Maryland Tinnitus and Hyper-
acusis Center, were some of the most frequently
mentioned sources of sound discomfort. The
activity most avoided was concerts (n ¼ 13),
followed by social events (n ¼ 12), movies
(n ¼ 12), and sporting events (n ¼ 10). The
other activities were checked as being avoided
by four or fewer respondents. No one selected
driving as an activity he or she avoided because
of sound intolerance.

An attempt was made to probe factors that
might affect sound tolerance problems (ques-
tion 17). The response options included stress,
hormonal cycle, early in the day, late in the day,
barometric pressure, weather, and other. Again,
these response options were selected based on
patient report. Not surprisingly, the factor most
often associated with affecting sound tolerance
was stress (n ¼ 11). Several respondents
(n ¼ 11) did not indicate any factors that affect
their sound tolerance. Other factors were se-
lected by three or fewer respondents.

An evaluation of specific sounds to which
one might be sensitive was addressed in ques-
tion 18. Possible responses included noise,
music, talking, paper noises, clatter, mechani-
cal/monotonous sounds, and other. The sample
sounds listed encompassed high-pitched
sounds, low-pitched sounds, and voices.
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Specific examples of universally loud sounds
such as sirens and slamming doors were not
included in the list. The intent was to identify
sounds that are generally tolerable to everyone
so as to distinguish sensitivity to “regular”
sounds as opposed to sensitivity to sounds
that are usually judged to be loud by the general
population. These also are the types of sounds
that new hearing aid users often complain are
too loud when they are using their hearing aids.
Noise was the number one response (n ¼ 15)
followed closely by mechanical/monotonous
sounds (n ¼ 13). Talking (n ¼ 9) and music
(n ¼ 8) were the next most prevalent bother-
some sounds.

Medical History (Questions 19 to 25)

There are some known medical conditions
associated with increased sensory sensitivity.
These known conditions were included in this
section. The occurrence of headache in con-
junction with reduced sound tolerance was
evaluated (question 19). The majority of the
respondents (n ¼ 35) replied no; seven indicat-
ed they were uncertain and two reported head-
aches associated with their sound tolerance
problem. One respondent reported the head-
aches occur daily, but did not characterize the
headaches (e.g., migraine, tension, sinus, oth-
er), and the other indicated the headaches occur
a few times and are characterized as tension and
sinus headaches. Other typical auditory-related
problems (e.g., dizziness, vertigo) and associat-
ed sensory hypersensitivities (e.g., light, touch,
smell) were addressed (question 20). About half
of the respondents (n ¼ 24) reported problems
with speech understanding. Very likely this was
related to the presence of hearing loss. Thirteen
of the participants reported balance problems,
eight reported dizziness, five reported vertigo,
and four reported balance sensitivity. Hyper-
sensitivity to light was indicated by seven
respondents, to touch by one, and to smell by
one, with no one reporting hypersensitivity to
taste.

Ototoxic medications have been associated
with sensory hypersensitivity, secondary to
damage to the auditory system, which can
lead to hyperactivity in the neural system and
to an associated sound tolerance problem.31

Treatment with ototoxic medications was ad-
dressed (question 21). The majority of the
respondents (n ¼ 37) indicated they had never
taken, to their knowledge, any mycin or other
ototoxic drugs. Only one respondent indicated
he or she had taken an ototoxic medication (but
did not specify which one, how long ago, or the
duration of usage), and six indicated they were
uncertain.

Respondents were instructed to list current
medications (question 22). Nearly all respon-
dents were taking some kind of medication.
Only five of the respondents indicated they
were not currently taking any medications.
Among the current medications were many in
use for reducing cholesterol and controlling
blood pressure. A few respondents were on
antidepressants and/or antianxiety medication;
several individuals reported use of aspirin (but
dosage not indicated), and others were on
hormone therapy. This open-ended question
is typical in the context of diagnostic evalua-
tions and may shed light on a possible source of
sound sensitivity, hyperacusis, or tinnitus in the
individual patient.

Allergies to medications, foods, chemicals,
or products were queried (question 23). About
half of the respondents (n ¼ 22) indicated no
known allergies and half (n ¼ 18) indicated
they had allergies. Only one respondent was
uncertain. Listed allergens included bee stings;
foods such as peanuts, shellfish, and pineapple;
medications such as codeine, penicillin, and
sulfa drugs; and outdoor sources such as grass.
Respondents also were instructed to list any
illnesses or surgical procedures they had under-
gone. Certain illnesses and conditions have
been associated with hyperacusis, such as
Lyme disease, chronic fatigue syndrome, Bell
palsy, head injury, and epilepsy.32 Only one
respondent reported Lyme disease; none of the
other commonly associated conditions were
reported. The inclusion of this question was
intended to facilitate the recognition of pat-
terns, but no consistent response pattern or
profile was identified.

Noise Exposure (Questions 26 to 28)

Noise exposure history and use of HPDs were
evaluated in this set of questions. Specifically, in
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question 26, respondents were asked if they had
any history of occupational, military, or recrea-
tional noise exposure. Sixteen respondents in-
dicated they had a history of noise exposure, 15
indicated they did not, and 5 indicated they
were uncertain. In view of the fact that sound
sensitivity is often associated with noise expo-
sure, typically traumatic noise exposure, and the
fact that occupational noise exposure tends to
differ from recreational noise exposure in terms
of duration, frequency spectrum, and intensity,
questions querying the nature of the noise
exposure could shed light on the individual’s
exposure. Of the 16 respondents who reported a
history of noise exposure, most described their
noise exposure as occupational or military, with
a couple of respondents noting recreational
noise exposures.

Use of HPDs (question 28) was indicated
by 15 of the respondents. Not all of those who
reported a history of noise exposure reported use
of HPDs, and some who reported no history of
noise exposure indicated use ofHPDs. Of those
who reported use of HPDs, the majority re-
ported using sound-attenuating earplugs. Only
four reported using earmuffs and one reported
using both. Respondents were asked to estimate
the percentage of time they use HPDs. The
estimates ranged from 1 to 100% of the time.

Tinnitus (Questions 29 to 35)

Although sound tolerance problems and hear-
ing loss each can exist in isolation, very often
both are accompanied by tinnitus.33 Indeed,
estimates indicate that almost 90% of persons
with hyperacusis experience tinnitus and up to
55% of those with tinnitus have some degree of
hyperacusis.34,35 At least one study suggests
virtually all tinnitus patients have some degree
of hearing loss.36 Questions in the tinnitus
subsection probed presence/absence of tinnitus,
laterality, onset and sound quality of tinnitus,
and the effect of noise on tinnitus. The majority
of the respondents (n ¼ 33) reported they had
tinnitus (question 29). Only 10 reported they
did not have tinnitus and no one indicated
uncertainty about having tinnitus. Of those
reporting tinnitus, 88% reported their tinnitus
was in both ears (question 30). Only two
indicated unilateral tinnitus, specifically in the

right ear. No one indicated unilateral tinnitus in
the left ear. Of those reporting tinnitus in both
ears, seven reported right ear worse than left ear
and five reported left ear worse than right ear
(question 31). For question 31, about half of the
respondents with tinnitus described their tinni-
tus as constant (n ¼ 17) and half as intermit-
tent (n ¼ 16).

Tinnitus duration since onset varied from
7 months to over 60 years (question 32). Tinni-
tus onset (question 33) was described as gradual
by 14 respondents (42%), sudden by 3 (9%), and
15 (45%) were uncertain. One person who
reported tinnitus did not respond to the nature
of onset. Tinnitus sound quality (question 34)
was described as ringing/high-pitched by the
majority of the respondents. Twelve described
their tinnitus sound quality as buzzing, often in
conjunction with high-pitched and ringing.

Some people with tinnitus experience ex-
acerbation of their tinnitus during or after
exposure to noise.37 Of the respondents report-
ing tinnitus, eight reported noise exposure had
no effect on their tinnitus and 10 reported noise
masks their tinnitus. Two respondents reported
tinnitus got louder and one reported tinnitus
became softer after noise exposure. The effect of
noise on tinnitus generally lasted only while the
person was exposed to noise, with one person
indicating that noise made their tinnitus louder
for hours after the noise exposure.

Question 36

The final questionnaire item asked the respon-
dent to rank sound tolerance, hearing, and
tinnitus as they relate to each other in terms of
problem areas. Specifically, respondents were
instructed as follows: “Please rank the following
issues as they relate to each other (e.g., sound
tolerance problems are worse than hearing prob-
lems, tinnitus is worse than hearing problems,
etc.).” The goal of this item was to determine
which problem is perceived as being the most
significant for the respondent. Clinically, this
information can be very useful for guiding treat-
ment. For example, if a patient ranks sound
tolerance problems greater than hearing prob-
lems, then a treatment protocol addressing
sound sensitivity would be indicated, which
then could facilitate adjustment to hearing aids
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after the respondent’s sound tolerance issues
were resolved. An individual reporting tinnitus
is a worse problem than the hearing problem
would potentially benefit from the use of
counseling together with sound therapy from
sound generators alone, or in conjunction with
amplification.37

The majority of respondents in our sample
ranked hearing problems as the primary prob-
lem (n ¼ 14). Sound tolerance was ranked as
the primary problem by seven respondents and
tinnitus was ranked as the primary problem by
five participants. In a few cases, respondents
ranked two problems as equally bothersome
(sound tolerance and hearing problem for 3
respondents, sound tolerance and tinnitus for 2
respondents).

DISCUSSION
We have described the preliminary design and
responses to a 36-item interview and question-
naire instrument that has potential utility for
understanding loudness complaints and re-
duced sound tolerance among individuals con-
sidering hearing aid use, as well as those who
have been unsuccessful hearing aid users sec-
ondary to complaints of excessive loudness or
sound intolerance. Currently, there are several
questionnaires available to evaluate hearing aid
expectations,21–23 to establish treatment
goals,21 to evaluate subjective hearing handicap
and disability,21,24,25 and to assess aided benefit
and satisfaction.21,24,25 To date, however, a
clinical questionnaire is lacking to facilitate
identification of self-perceived problems of
loudness and/or reduced sound intolerance.
Such problems may present as nebulous, poorly
described, and/or delineated complaints from a
broad range of potential and unsuccessful hear-
ing aid users. The Profile of Aided Loudness
represents yet another self-report instrument
that may have potential to identify reduced
sound tolerance indirectly, but its original in-
tent was primarily to identify whether or not
satisfactory loudness has been achieved in fit-
ting nonlinear hearing aids.38

Perhaps the paucity of validated question-
naires for addressing problems related to de-
creased sound tolerance and related complaints
stems from the challenges of distinguishing the

effects of reduced sound tolerance from recruit-
ment. More aptly worded, the distinction of
interest is the perceived effect of reduced sound
tolerance, as quantified by lower than normal
LDLs (<90-dBHL), from that resulting from a
reduced DR for loudness, owing primarily to
elevated hearing thresholds due to sensorineural
hearing loss.19This is potentially a critical clinical
distinction that may have real utility for under-
standing, delineating, and managing loudness
and sound tolerance complaints of hearing aid
candidates. Indeed, this is a distinction that
ultimately may lead to improved strategies for
fitting amplification. All but one of our 44
respondents met Goldstein and Shulman’s crite-
ria for hyperacusis based on a reduced DR
(<60 dB for at least one audiometric frequency)
and 39 of the 44 respondents met the criteria for
hyperacusis on the basis ofLDLs (<95 dBat2or
more audiometric frequencies).19 Of the five
respondentswhowerenothyperacusic, regarding
LDLs, only one indicated subjective hyperacusis
by responding affirmatively to the question, “Do
you have similar loudness discomfort even when
you are not wearing your hearing aids?” Two of
the five respondents responded negatively, but
responded positively to the question about
sounds being too loud when using hearing aids.
The final two respondents did not answer either
question. Further complicating this distinction is
the lack of consensus regarding the various types
of reduced sound tolerance or excessive sound
sensitivity to suprathreshold sounds that can arise
from reduced sound tolerance related to physical
sensitivity to sound (i.e., loudness hyperacusis)
compared with reduced sound tolerance related
to the emotional reaction to sound (i.e., miso-
phonia or annoyance hyperacusis and phono-
phobia or fear hyperacusis).39,40 It could well be
that potential hearing aid users, or unsuccessful
hearing aid users, are reacting with discomfort to
a given sound or sound quality (rather than to a
given sound level or volume), which would be
consistentwithmisophonia and/or phonophobia
rather than hyperacusis.

Several existing questionnaires potentially
could be used by clinicians to identify or delin-
eate the impact of reduced sound tolerance on
successful hearing aid use.34,41–45 Although
these questionnaires differ in approach and
intent, there are similarities. Nearly all evaluate

CONSIDERATIONS IN THE DEVELOPMENT OF STIQI/SHERLOCK, FORMBY 61

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



the role of reduced sound tolerance on activity
avoidance and overprotection of the ears to avoid
sound.34,42,44,45 Some also evaluate the types of
sounds that cause discomfort, such as high-
pitched sounds and repetitive sounds.34,41,42

These questions are useful in evaluating an
individual’s behavioral response to reduced
sound tolerance and may more clearly distin-
guish hyperacusis, misophonia, and phonopho-
bia from one another. Some questionnaires
evaluate the presence of aural discomfort or
pain in conjunction with sound exposure.34,43

Individuals who report inordinate pain to sound
exposures likely have a different underlying
neurophysiological processes contributing to
their hyperacusis condition.46,47 We are aware
of only two questionnaires, not including the
STQ described here, that probe other sensory
hypersensitivities such as sensitivity to light and
touch.34,43 As mentioned earlier, some health
conditions are associated with increases in sen-
sitivity across multiple sensory systems. Individ-
uals reporting concurrent sensory
hypersensitivities should be considered for re-
ferral for neurologic consultation. Similarly, no
other questionnaire to our knowledge probes
physical factors that might affect sound sensitiv-
ity, such as time of day orweather, or physiologic
factors such as hormonal cycle and menopause.
Onset of sound sensitivity is rarely probed34; this
piece of information may make a significant
contribution to identifying the etiology of the
reduced sound tolerance. Self-perceived ratings
of severity, distress, annoyance, and effect on life
are helpful for monitoring treatment progress
and are included in some of the
questionnaires.41,43,45

The majority of the respondents in our
study reported gradual onset of their loudness
condition or reduced sound tolerance, followed
by a significant number being uncertain regard-
ing rate of onset. This contrasts with the
findings of the American Tinnitus Association,
who surveyed their members and found that
50% of those who reported sound sensitivity
described sudden onset, 47% described gradual
onset, and 3% were unsure of onset.48 Anec-
dotally, onset of suprathreshold sound hyper-
sensitivity is typically associated with traumatic
noise exposure, use of medications, and head
injury.

Comparison of the responses regarding
tinnitus onset in the Tinnitus Archive database
reveals striking differences to the onset dynam-
ics we documented for sudden onset tinnitus
(9% for our population compared with 39% in
the Tinnitus Archive database), and greater
uncertainty regarding sudden versus gradual
onset (45% for our population compared with
less than 3% in the Tinnitus Archive).49 With
respect to tinnitus sound quality, our popula-
tion was comparable in that ringing was de-
scribed by the majority of patients in the
Tinnitus Archive database.

It is worth restating here that the STQ was
developed as a research tool as part of an effort
to understand and evaluate the efficacy of a
sound therapy intervention for DR expansion.
The STQ therefore was not specifically de-
signed as a clinical tool. The future goal is to
modify the STQ to eliminate or refine ques-
tions that: (1) respondents frequently left blank;
(2) did not contribute toward an understanding
of the individual’s sound tolerance complaints
or loudness concerns (see Appendix B); or (3)
were often vague or nebulous for some of the
study respondents. In view of the fact that new
hearing aid users frequently report loudness-
related complaints when initiating amplifica-
tion, refinements of this interview and ques-
tionnaire instrument (see Appendices B andC),
leading to a validated clinical self-report tool,
may have potential utility in the absence of
clinical indices for differentiating patients with
respect to their suprathreshold sound sensitivity
complaints. Ideally, such a tool would guide
clinicians toward selection of a loudness-based
fitting rationale, the provision of optimal
counseling, and would promote successful fit-
ting and use of hearing aids among individuals
with sound tolerance challenges that otherwise
restrict their abilities to benefit from
amplification.

Some STQ items require clarification or
refinement to improve their utility. Such items
include those dealing with unaided sound sen-
sitivity, the use ofHPDs to overprotect hearing,
type and duration of noise exposure, and rank-
ing the problems of sound tolerance, tinnitus,
and hearing. Based on the responses to ques-
tions 4 and 5, the need for a question regarding
unaided sound sensitivity without reference to
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hearing aid use is indicated, especially if a
questionnaire like this is to be used as a tool
in the hearing aid selection process. Question
11, regarding use of HPDs to minimize sound
exposure, could be clarified by distinguishing
between protection and avoidance, and by pro-
viding a reference for loud. Most people would
judge the sound of an airplane taking off nearby
or going to a live music concert as loud. The
question might elicit more accurate responses if
phrased as, “Do you use earplugs or earmuffs to
protect your hearing against loud sounds such as
those encountered at rock concerts or during
use of lawnmowers?”; a related additional ques-
tionmight also be included such as, “Do you use
earplugs or earmuffs to avoid the possibility of
being exposed to sounds louder than conversa-
tional speech?” By anchoring loud to examples
like this, respondents might have better under-
stood the difference between protection and
avoidance in the STQ. Respondents were asked
to describe the type and frequency (daily,
monthly, and so on) of exposure (question
27); this question was perhaps too open-ended
and may benefit in future use from specific
categories (e.g., <8 hours per week, >8 hours
per day) per type of noise. Finally, the direction
to “rank” the problems relative to each other,
using a 10-point scale for each of the three
problems, may have confused the respondents.
That is, it may have been unclear what was
being ranked; the severity of each problem
itself, rather than the relative severity of each
problem. Although this question has a high
degree of utility for differentiating and priori-
tizing treatment, the question could be clarified
either by giving patients the option to rank their
respective tinnitus, hearing, and sound toler-
ance problems numerically as 1, 2, and 3 in
order of their relative perception of each prob-
lem and/or by asking patients to rank the
severity of each problem, which would also
enable patients to indicate the relative impor-
tance of each problem.

Ultimately, these and other refinements
will be needed before the STQ is clinically
ready for roll out as a validated tool. The STQ
mix of open-ended interview questions, Lik-
ert-scale ranking questions, and yes-or-no
questions in Appendix A does not now offer
a format for standardized scoring and valida-

tion of this tool. A step toward such a tool is
presented in the Appendices B and C. The
first part of the tool is an interview (Sound
Tolerance Interview in Appendix B) to be
administered by the clinician. The second
part is a reformatted and scorable STQ, de-
signed as a self-report questionnaire
(Appendix C), to be completed by the patient,
to quantify the impact of sound tolerance on
the individual. The combined instruments
together are designated here as the STIQI.
That this reformatted version of the interview
and questionnaire components of the STQ (or
some other relevant formalized questionnaire)
is needed now, both for research and clinical
applications, is highlighted by within-subject
respondent conflicts in the individual partic-
ipant’s written STQ responses (reported here)
and his or her verbal reports to screening
intake and history questions used in determin-
ing initial eligibility for the sound therapy-
based DR expansion trial.27 These conflicts
are most evident in the rankings of the re-
spondents’ primary problems (e.g., sound tol-
erance versus tinnitus) and the relative severity
of each problem. Thus, the STQ, or our
reformatted version of it in a formal scorable
structured format akin to that presented
in Appendix C, appears to have potential
utility for parsing and delineating the subjec-
tive perception of loudness concerns and re-
lated sound tolerance complaints, which may
be vague, but of real clinical relevance.

A combined interview and self-assessment
instrument, in conjunction with measurement
of frequency-specific LDLs, offers promise as a
sensible approach to facilitate the identification
of patients with sound tolerance problems that
interfere with successful adjustment to amplifi-
cation. Together, the resulting responses could,
in turn, inform the rehabilitative process. The
STIQI, as a combined structured clinician
interview and self-report questionnaire instru-
ment, is more likely to assess with greater
specificity problem aspects of sound tolerance
that cannot be captured by LDLmeasurements
alone. The STIQI should have good face
validity based on our clinical experience, but
validation of the two-component instrument is
essential and remains to be conducted in future
research.50
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SUMMARY
Differentiating self-perceived loudness and
sound tolerance problems related to loudness
recruitment and a reducedDR as a consequence
of sensorineural hearing loss versus primary
hyperacusis is complicated by the poorly defined
nature of loudness-based hyperacusis and relat-
ed conditions, including misophonia, and asso-
ciated conditions such as tinnitus. However,
recognition of the fundamental differences be-
tween these two conditions and the above
confounding problems can affect aided out-
come. The STQ described here represents a
preliminary effort to assess the potential utility
of a self-report tool to facilitate the identifica-
tion and differentiation of subjectively signifi-
cant loudness and sound tolerance complaints
that may negatively impact the successful use of
amplification or negatively affect the process of
adapting to hearing aid use. Our future efforts
will focus on realization of a two-component
interview instrument and standardized, scora-
ble, validated questionnaire toward this end
goal.
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Appendix A: Original Sound Tolerance Questionnaire

Hearing Aids

1. Do you wear hearing aids now? Yes / no / one / two

If the answer is no, have you worn hearing aid(s) in the past? Yes / no

2. When did you get your present hearing aid(s)?

3. Describe your hearing aid use (circle all that apply):

Daily / occasionally / less than 4 hours a day, 5–10 hours a day, more than 10 hours a day

4. When you are wearing your hearing aid(s), are sounds ever uncomfortably loud? Yes / no

5. Do you have similar loudness discomfort even when you are not wearing your hearing aid(s)? Yes / no

If you have problems tolerating loud sounds without hearing aid(s), please go on to question #6. If you only

have trouble when using hearing aids, please skip to item #19.

Sound Sensitivity/Intolerance

6. Write the approximate date when you began to be sensitive to moderate and / or loud sounds.

7. Please indicate if the onset was: gradual / sudden / uncertain.

8. Was the onset associated with any particular event? Yes / no

If yes, please describe:

9. Is your sound tolerance problem usually right / left / both?

10. Have you received any treatment for your sound tolerance problem? Yes / no

If yes, please describe:

11. Do you use hearing protection devices to avoid loud sounds? Yes / no

12. If yes, what percentage of the time (___%) and what type? Earplugs / earmuffs / both

13. Since you first noticed a problem with sound tolerance, has there been any change? Yes / no

Is it better / worse / same?

14. Do you experience any pain and / or discomfort for moderate or loud sounds? Yes / no

If yes, indicate the duration of the pain or discomfort by checking one of the boxes below.

During exposure to the sound / for__ minutes / for __ hours / for ___ days

15. There are three rating scales below for you to describe, as of today, the severity of your sound tolerance

problem, the distress this problem causes you, and its overall effect on your life:

a. Severity: 0 to 10 (the worst)

b. Distress: 0 to 10 (the worst)

c. Effect on life: 0 to 10 (the worst)

16. Please check below the activities that you avoid or limit due to your sound tolerance problem: concerts /

church / social events / driving / sports events / restaurants / sports / shopping / work / child care /

housekeeping / movies / music / other.

17. Please check below any of the following situations that affect your sound tolerance: stress / hormonal

cycle / early in the day / late in the day / barometric pressure / weather / other.

18. Please check below any sounds that you are sensitive to: noise / music / talking / paper noises / clatter /

mechanical, monotonous sounds / none of the above / other (please describe below).
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Appendix A: (Continued)

Hearing Aids

Medical History

19. Do you have problems with headaches associated with your sound tolerance problem? Yes / no /

uncertain

Frequency of headaches

Type of headache: migraine / tension / sinus / other

20. Do you have problems with any of the following? Dizziness / vertigo / balance problems / speech

understanding (distorted speech) / other hypersensitivity to light / touch / smell / taste / balance / pain

21. To your knowledge, have you ever taken any mycin or other ototoxic drugs (such as gentamycin or

vancomycin)? Yes / no / uncertain

22. Please list any medications you are currently taking.

23. Do you have any allergies to specific medications, foods, or other chemicals or products? Yes / no /

uncertain

24. If yes, please list:

25. Please list any illnesses and surgical procedures that you have had.

Noise Exposure History

26. Do you have any history of occupational / military / recreational noise exposure? Yes / no / uncertain

27. If yes, please describe the type and degree (e.g., every day for x many years, or about once a month) of

exposure.

28. Do you use hearing protection devices during exposure to loud noise? In noise: yes / no

What type do you wear? earplugs / earmuffs / both

What percent of time do you wear noise protection devices? ___%

Tinnitus

29. Do you experience tinnitus (ringing in your ears)? Yes / no

30. If yes, is the ringing right / left / both?

If both, is one ear worse than the other? Yes / no / right / left

31. Is your tinnitus constant / intermittent?

32. How long have you had tinnitus?

33. Was the onset gradual / sudden / uncertain?

34. Please indicate what kind of sound your tinnitus is (check all that apply): ringing / buzzing / humming /

clicking / other (please describe).

35. What effect does noise exposure have on your tinnitus? None / it is masked (or covered) / it gets louder /

it gets softer

Does this effect last only while you are in noise? Yes / no

If no, how long does the tinnitus last? __minutes / __hours / __days

Primary Problem

36. Please rank the following issues as they relate to each other (e.g., sound tolerance problems are worse

than hearing problems, tinnitus is worse than hearing problems):

Tolerance: 0 to 10

Hearing: 0 to 10

Tinnitus: 0 to 10
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Appendix B: Sound Tolerance Interview The purpose of this interview is to find out if your
patient has more trouble with sound than others. For each affirmative response, have your
patient describe in more detail. Instruct the patient to consider moderate and moderately loud
sounds, not loud sounds, when answering the questions. Examples of moderate sounds
include an electric razor and a microwave buzzer sounding. Examples of moderately loud
sounds include a speaker at a motivational talk or traffic noise on a moderately busy street.
Examples of loud sounds include a door slamming, listening to a marching band, a barking dog
and a lawn mower.

1. Have you ever used hearing aids?
If the answer is yes, ask questions 2–7. If the answer is no, skip to question 8.
2. As of today, do you wear hearing aids?
3. How long did you/have you used hearing aids?
4. How often did you/do you use your hearing aids?
5. How many hours per day did/do you wear your hearing aids?
6. When you are not wearing your hearing aids, are moderate or moderately loud sound(s) ever uncomfortably loud?
7. When you were/are wearing your hearing aids, are moderate or moderately loud sound(s) ever uncomfortably loud?
8. How long have you been sensitive to sound?
9. Was the onset of your sound sensitivity sudden or gradual?
10. Do you associate the onset of your sound sensitivity with a particular event?
11. If yes, describe the event.
12. Is your sound tolerance problem in one ear or both ears?
13. To your knowledge, have you ever taken any mycin or other ototoxic drugs (such as gentamycin or vancomycin)?
14. Do you have any allergies to specific medications, foods, or other chemicals or products?
15. Have you received any treatment for your sound tolerance problem, such as sound therapy, medication (e.g., antianxiety
medication), cognitive behavioral therapy?
16. Since you first noticed difficulty tolerating sound, has there been a change? If yes, is it better or worse?
17. Do you experience any pain in your ears during exposure to moderate to moderately loud sounds?
If yes, does the pain occur during and/or after the exposure?
How long does the pain last?
18. Do you have a history of occupational noise exposure (e.g., truck driving, factory work)?
19. Do you have a history of military noise exposure?
20. Do you have a history of recreational noise exposure (e.g., live concerts, bars/nightclubs, power tools, lawn mowers)?
21. Do you use hearing protection devices, such as earplugs or earmuffs, during exposure to loud noise?
22. Do you have tinnitus (ringing, roaring, buzzing)? If yes, is it constant or intermittent?
23. Where is your tinnitus (e.g., right ear, left ear, both ears, head)?
24. How long have you had tinnitus?
25. Was the onset of your tinnitus sudden or gradual?
26. What does your tinnitus sound like?
27. Does noise have any effect on your tinnitus? If yes, does it make your tinnitus softer or louder?
28. If noise does affect your tinnitus, how long does the effect last (e.g., minutes, hours, days)?
29. Please rank the problems of reduced sound tolerance, hearing and tinnitus (1 ¼ biggest problem, 2 ¼ next biggest
problem and 3 ¼ last biggest problem).

Sound tolerance
1 2 3
Hearing
1 2 3
Tinnitus
1 2 3

30. Do you have any other information you would like to share about your tolerance problem?
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Appendix C: A Scorable Sound Tolerance Questionnaire Name: ______________________________The
purpose of this questionnaire is to determine the extent of your sound sensitivity problem. Please
circle the answers that come closest to your everyday experience.

How frequently do you experience tolerance problems in the following situations?

1 ¼ never; 2 ¼ seldom; 3 ¼ about half the time; 4 ¼ usually; 5 ¼ always

When I
am not
wearing
hearing
aids

When I
am
wearing
hearing
aids

1. Dining at restaurants, shopping (grocery, retail) 1 2 3 4 5 1 2 3 4 5
2. Sports events, concerts, movie theaters 1 2 3 4 5 1 2 3 4 5
3. At work 1 2 3 4 5 1 2 3 4 5
4. While in a car (driver or passenger) 1 2 3 4 5 1 2 3 4 5
5. Social events (family, friends) 1 2 3 4 5 1 2 3 4 5
6. When I’m around children 1 2 3 4 5 1 2 3 4 5
7. When I leave my house 1 2 3 4 5 1 2 3 4 5
8. While doing housework 1 2 3 4 5 1 2 3 4 5
9. When water is running (e.g., shower, toilet flushing, water running from faucet) 1 2 3 4 5 1 2 3 4 5
10. While watching television 1 2 3 4 5 1 2 3 4 5

Which of the following activities do you avoid because of your sound tolerance problem? If you avoid certain
activities for reasons other than your sound tolerance problem (e.g., you do not like going to movies), the
appropriate answer is “rarely or never.”
1 ¼ never; 2 ¼ seldom; 3 ¼ about half the time; 4 ¼ usually; 5 ¼ always

When I
am not
wearing
hearing
aids

When I
am
wearing
hearing
aids

11. Dining at restaurants, shopping (grocery, retail) 1 2 3 4 5 1 2 3 4 5
12. Sports events, concerts, movie theaters 1 2 3 4 5 1 2 3 4 5
13. Going to work (e.g., you call out sick) 1 2 3 4 5 1 2 3 4 5
14. While in a car (driver or passenger) 1 2 3 4 5 1 2 3 4 5
15. Social events (family, friends) 1 2 3 4 5 1 2 3 4 5
16. Being around children 1 2 3 4 5 1 2 3 4 5
17. Leaving the house 1 2 3 4 5 1 2 3 4 5
18. Doing housework 1 2 3 4 5 1 2 3 4 5
19. Running water (e.g., shower, flushing toilet, water running from faucet) 1 2 3 4 5 1 2 3 4 5
20. While watching television 1 2 3 4 5 1 2 3 4 5

When you are exposed to bothersome sounds, do you experience any of the following?
1 ¼ never; 2 ¼ seldom; 3 ¼ about half the time; 4 ¼ usually; 5 ¼ always

When I
am not
wearing
aids

When I
am
wearing
hearing
aids

21. Headaches 1 2 3 4 5 1 2 3 4 5
22. Pain in your ears 1 2 3 4 5 1 2 3 4 5
23. Anger, depression, and/or frustration 1 2 3 4 5 1 2 3 4 5

How often do any of the following occur?
24. Sensitivity to light 1 2 3 4 5 1 2 3 4 5
25. Sensitivity to touch 1 2 3 4 5 1 2 3 4 5
26. I use earplugs or earmuffs) to avoid moderate or moderately loud� sounds 1 2 3 4 5 1 2 3 4 5

Please indicate how much the following sounds bother you, using the scale described below.
1 ¼ a great deal; 2 ¼ much; 3 ¼ somewhat; 4 ¼ a little; 5 ¼ not much

When I
am not
wearing
aids

When I
am
wearing
hearing
aids

27. Loud music 1 2 3 4 5 1 2 3 4 5
28. Other people talking when I am trying to listen to someone 1 2 3 4 5 1 2 3 4 5
29. The sound of paper rustling or rattling 1 2 3 4 5 1 2 3 4 5
30. Repetitive sounds 1 2 3 4 5 1 2 3 4 5
31. The sound of other people chewing and/or swallowing 1 2 3 4 5 1 2 3 4 5
32. The sound of birds and/or crickets 1 2 3 4 5 1 2 3 4 5

(Continued)
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Appendix C: (Continued)

How frequently do you experience tolerance problems in the following situations?

1 ¼ never; 2 ¼ seldom; 3 ¼ about half the time; 4 ¼ usually; 5 ¼ always

33. The sound of children talking and playing 1 2 3 4 5 1 2 3 4 5
34. Mechanical noises (e.g., fans, air-conditioning units, computer fans) 1 2 3 4 5 1 2 3 4 5
35. Clattering noises (e.g., utensils on dishes) 1 2 3 4 5 1 2 3 4 5
36. Lots of noise (e.g., people talking, dishes clattering, doors closing,

footsteps) at the same time
1 2 3 4 5 1 2 3 4 5

37. The sound of the toilet flushing 1 2 3 4 5 1 2 3 4 5
38. The sound of water running from a faucet 1 2 3 4 5 1 2 3 4 5
39. Please rate the severity of your sound tolerance problem as of today:

1 ¼ none; 10 ¼ as bad as you can imagine
1 2 3 4 5 6 7 8 9 10

40. Please rate how much your sound tolerance problem causes you distress:
1 ¼ none; 10 ¼ as much as you can imagine

1 2 3 4 5 6 7 8 9 10

41. Please rate the effect your sound tolerance problem has on your life:
1 ¼ none; 10 ¼ as much as you can imagine

1 2 3 4 5 6 7 8 9 10

�Examples of moderate sounds include an electric razor and a microwave buzzer sounding. Examples of moderately
loud sounds include a speaker at a motivational talk or traffic noise on a moderately busy street. Do not answer this
question for loud sounds, such as a door slamming, listening to a marching band, a barking dog or a lawn mower.
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