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Abstract

Background: It is well accepted among clinicians that maskers and hearing aids combined with coun-
seling are generally helpful to tinnitus patients, but there are few controlled studies exploring the efficacy
of maskers alone to decrease the prominence of tinnitus.

Purpose: We investigated the benefit of maskers for patients with chronic, bothersome tinnitus.

Research Design: Crossover single-participant design, where each participant served as their own
control.

Study Sample: 18 adults with subjective, nonpulsatile, sensorineural tinnitus.

Intervention: Participants participated in two six-week trials: one with sound therapy and one without. No
counseling was provided in either group. Masking devices were fit with sounds intended to reduce the
tinnitus prominence.

Data Collection and Analysis: Participants rated tinnitus loudness, tinnitus annoyance, and acceptabil-
ity of the background sounds using a numeric 0—100 interval scale and completed the Tinnitus Primary
Functions Questionnaire (TPFQ).

Results: Three participants dropped out. On the total score of the TPFQ, 5 of 15 remaining participants
(33%) showed a benefit. Using a derived score based on functions showing a handicap before the study,
maskers benefit was observed in the areas of sleep (five of nine), hearing (three of eight), thoughts and
emotions (three of four), and concentration (four of eight). The TPFQ and annoyance data complemented
each other well.

Conclusions: This study demonstrates the benefit of partial masking, encouraging patients to seek help
from audiologists interested in providing support for tinnitus patients.

Key Words: partial masking, sound therapy, tinnitus, tinnitus maskers, Tinnitus Primary Functions
Questionnaire

Abbreviation: TPFQ = Tinnitus Primary Functions Questionnaire
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INTRODUCTION

are many treatment options for those whose

quality of life is adversely affected by tinnitus.
These include counseling, hearing aids, and tinnitus
maskers. Counseling plays an important role on tinni-
tus treatment. Many counseling therapies have been
developed and adapted to treat tinnitus patients (e.g.,
cognitive behavior therapy: Sweetow, 2000; Henry
and Wilson, 2001; progressive audiologic tinnitus man-
agement: Henry et al, 2005; tinnitus retraining ther-
apy: Jastreboff, 2000; person-centered therapy: Mohr
and Hedelund, 2006; and tinnitus activities treatment:
Tyler et al, 2006a; 2007a).

The use of hearing aids has long been recommended
for tinnitus relief (Vernon and Schleuning, 1978; Coles,
1987; Hazell et al, 1985). Many studies reported a de-
crease in the prominence of tinnitus in up to 85% of pa-
tients with sensorineural hearing loss after hearing aid
fitting (Hazell et al, 1985; Surr et al, 1985; Tyler and
Bentler, 1987; Sandlin and Olsson, 1999; Henry et al,
2015). Many patients report tinnitus has helped when
they receive hearing aids (Moffat et al, 2009; Schaette
et al, 2010; Kochkin et al, 2011).

Maskers also have been used for tinnitus patients.
Vernon (1977) was instrumental in developing the first
wearable device to totally or partially mask tinnitus in
patients without hearing loss. Tyler and Bentler (1987)
proposed specific strategies for fitting tinnitus maskers.
They noted that large differences exist across patients
on their preference for types of spectral characteristics
of maskers. They also recommended that tinnitus
maskers should be designed to provide a partial mask-
ing, at a lower level to interfere less with speech and to
decrease the chance of exacerbating the tinnitus.

Many studies have attempted to evaluate the efficacy
of maskers and have reported tinnitus relief in up to
83% of the individuals using total or partial masking
delivered by sound therapy devices (Vernon and
Schleuning, 1978; Hazell et al, 1985; Surr et al, 1985;
Jastreboff and Hazell, 1993; Vernon and Meikle,
2000; Bauer et al, 2017; Henry et al, 2017). The Amer-
ican Academy of Otolaryngology-Head and Neck Sur-
gery Clinical Practice Guidelines did recommend that
sound therapy be offered to patients with bothersome
tinnitus, acknowledging that additional data were
needed (Tunkel et al, 2014; see also; Moffat et al,
2009; Hobson et al, 2010; Schaette et al, 2010). More
specifically, the designs, acoustic stimuli, and outcome
measures used to evaluate effectiveness of sound ther-
apies differ significantly in previous studies (Moffat
et al, 2009; Hobson et al, 2010; Schaette et al, 2010).
Furthermore, as found by Hobson et al (2010), previous
studies of sound therapy have been of low quality or
have not shown a significant benefit using the masker

T here is currently no cure for tinnitus, but there
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alone. Despite this lack of evidence, many clinicians
provide tinnitus maskers and some patients continue
to report relief and purchase maskers (Tyler, 2012).

It is well accepted among clinicians that maskers and
hearing aids combined with counseling are generally
helpful to tinnitus patients, but there are few controlled
studies exploring the efficacy of maskers alone to de-
crease the prominence of tinnitus. In this study, we
used a single-participant design (Byiers et al, 2012)
to evaluate the benefit of partial masking for patients
with chronic, bothersome tinnitus. We have argued that
individual differences can be large in tinnitus patients,
and we do not expect to help everyone; thus, within-
subject analyses are more appropriate than grouping
data (Tyler et al, 2007b). In this crossover trial, Group
A used the sound therapy for the first six weeks, then
the no-sound therapy for the next six weeks. Group B
received the no-sound therapy for the first six weeks,
then the sound therapy for next six weeks.

We excluded the provision of hearing aid amplification
and counseling. Not providing counseling is, of course,
not appropriate for clinical work, but excluding these
variables was important for the design of the study
and to provide clinicians with definitive evidence regard-
ing the effectiveness of maskers when used in isolation.

METHODS

he study was a two-arm single-participant design

of 18 adults with sensorineural tinnitus. Partici-
pants were included in the study after meeting the fol-
lowing criteria:

e adults (18 years +) with tinnitus

¢ no history of mental problems or dementia

e severity of tinnitus >30% on Tinnitus Primary Func-
tions Questionnaire (TPFQ; Tyler et al, 2014)

¢ participants with hyperacusis were excluded

e participants using hearing aids were excluded

e participants with pulsatile or typewriter tinnitus,
palatal myoclonus, and middle ear myoclonus were
excluded.

Eighteen adults aged 46 to 72 years (mean age =
60.1) were recruited from our database of tinnitus pa-
tients interested in participating in research. The study
was carried out at the University of Iowa and Augus-
tana College. Eight males and ten females participated.
Duration of tinnitus varied from four months to 55
years (median = 10 years; mean = 15.5 years).
The characteristics of the 18 participants are shown
in Table 1.

Participants were informed about the purpose of this
research and given a written informed consent before
the onset of the trial. The study was approved by the
Institutional Review Boards where the research was
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Table 1. Participant Characteristics and Duration of Their
Tinnitus

Duration of

Participant Age  Gender Location Tinnitus (Years)

1 62 Male Augustana 2
2 65 Female lowa 10
3 58 Male Augustana 10
4 59 Female  Augustana 5
5 58 Female lowa 3
6 46 Male lowa 4 months
7 57 Male lowa 30
8 48 Male lowa 20
9 72 Female lowa 15
10 60 Female lowa 3
11 64 Female  Augustana 4
12 58 Male Augustana 2
13 63 Female lowa 5
14 70 Female lowa 55
15 55 Male Augustana 35
16 65 Female  Augustana 30
17 53 Male Augustana 10
18 68 Female  Augustana 25

conducted. Participants were told that the study was
intended to determine the effects of partial masking,
and therefore, they would have two six-week trials,
one with sound therapy and the other with no-sound
therapy. They were randomly assigned the order of
the treatment arms and we did an AB design with
one half of the participants and a BA design with the
other half of the participants.

In the first visit, participants listened to several
sound therapy programs through the tinnitus maskers
and selected up to three masking sounds to use during
the at-home trial. They were encouraged to use the
sound therapy as much as possible, including all wak-
ing hours. We acknowledged with them that this might
not be possible or desirable for them. Alternatively, we
encouraged them to wear the devices at times during
the day when their tinnitus was most bothersome. Par-
ticipants were encouraged to adjust the volume to a low
and comfortable level to reduce the loudness and prom-
inence of their tinnitus. We recommended that tinnitus
maskers should be used to provide a partial masking, at
a lower level to interfere less with speech (Tyler and
Bentler, 1987). They were asked to rate their experience
every week online for six weeks. After the six-week pe-
riod, participants from both arms returned to the clinic
and were crossed over to the other condition during
the final six weeks of the trial. All participants were
re-evaluated at the end of the trial.

A priori, we determined our analysis would focus on
individuals rather than group data. Because individu-
als have different tinnitus percepts, reactions, and
expectations, we did not expect to help all tinnitus pa-
tients (Tyler et al, 2006b; 2007b).

Participants were fit only with maskers (no hearing
aids), and also no tinnitus counseling was provided dur-
ing the study (handouts and counseling were offered at
the end of the study; Tyler et al, 2008). For those who
had hearing loss, we did not exclude these participants,
provided that they could hear the masking sounds dur-
ing the fitting of the devices. We also did not exclude
based on the location of the tinnitus (unilateral, bilat-
eral, or in the head).

There were four subjective outcome measures used in
this study to evaluate the effectiveness of the masker:
(a) tinnitus loudness, (b) tinnitus annoyance, (c) accept-
ability of the background sounds were rated using a nu-
meric 0-100 interval scale, (d) and the 12-item TPFQ
(Tyler et al, 2014; see Appendix) was administered be-
fore and after each condition.

Our research and clinical experience has led us to be-
lieve that tinnitus can affect patients in four primary
functions, including (a) thoughts and emotions, (b)
hearing, (¢) sleep, and (d) concentration. The 12-item
TPFQ was used in this study because it is a sensitive
tool to determine treatment efficacy on the basis of only
primary functions affected by tinnitus in the individual.
Other questionnaires, such as the Tinnitus Functional
Index (Meikle et al, 2012), includes questions related to
secondary effects of tinnitus in the “enjoyment of life”
and “relationships with family, friends, and other peo-
ple.” These secondary effects are just as likely to be
influenced by a variety of daily life activities as they
would be by a tinnitus treatment. Therefore, we believe
the Tinnitus Functional Index is more likely to be influ-
enced by other activities and, consequently, less sensi-
tive to changes in tinnitus than a questionnaire focused
on primary tinnitus handicaps. We also used the 12-
item TPFQ because it contains fewer numbers of ques-
tions and can be completed quickly. Therefore, the 12-
item TPFQ is a helpful scale to be used clinically and
document treatment effects (Tyler et al, 2014).

Participants were asked to access an internet site one
week before Visit 1 to complete preliminary tinnitus
questionnaires to determine their eligibility for the
study. Only those participants who had a score on
the TPFQ of >30% were included in the study. At Visit
1, participants listened to several masker sounds
through the tinnitus maskers and selected up to three
sounds that reduced the prominence of their tinnitus
and was acceptable to hear as a background sound.
We fit the Signia Pure 7 Primax hearing aids with a tin-
nitus masker feature that was used for the at-home
masker trial. The background sound therapy was gen-
erated from the Signia masker, using the same sam-
pling rate as the amplified output (12 kHz), and no
mp3 files were used. The Signia devices were fitted bi-
laterally using open domes to allow environmental
sounds to be heard. All participants were fit with
receiver-in-canal (RIC) devices and standard receivers
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with an appropriately measured ear wire length. The
devices were programmed using tinnitus therapy in
the Connexx fitting software and the ConnexxLink.

For all participants, the tinnitus therapy was acti-
vated on the Signia device, and amplification was
turned off. Participants were allowed to choose up to
three therapeutic sounds to use in the tinnitus masker
at-home trial. They were instructed to use a low level of
the background sound, with the goal of reducing the
prominence of their tinnitus. Therapeutic sounds
(i.e., three static sounds—pink noise, white noise,
and Brownian noise, and two modulated sounds—rocky
beach and sandy beach) were played to each participant
and participants rated on a one to five scale, their pref-
erence for the sound therapy in decreasing the promi-
nence of their tinnitus. The top one, two, or three
stimulus choices were then programmed into the tinni-
tus masker for the at-home trial. If none of the sounds
were preferable, the remaining tinnitus therapy sound
options were played to the participant to make a selec-
tion (i.e., two additional static sounds—white noise and
speech noise, and two additional modulated sounds—
pebble and boulder beach). Open dome fitting tips were
connected to the maskers to enable the participants to
listen to external sounds in the same manner as always.
All fittings were completed using a standard receiver
and an ear wire of appropriate length.

Participants were required to rate their tinnitus
loudness and annoyance weekly using a secure, online
portal. When participants were using the maskers, they
were also requested to rate tinnitus sound therapy ac-
ceptability weekly. At the end of six weeks, all partici-
pants returned to the clinic and completed the tinnitus
questionnaires. Those participants who started the trial
without maskers were switched to using maskers and
those who started with the maskers were switched to
no masker as part of the crossover design. Again, all
participants rated their tinnitus loudness and annoy-
ance at the end of each week, for the next six weeks, us-
ing the online surveys. For those with maskers, they
were also asked to rate the tinnitus sound therapy ac-
ceptability weekly.

At the conclusion of the study, the participants
returned to the clinic for a final visit, at which time
the devices were either returned or purchased at a dis-
counted price. We did not provide additional compensa-
tion to the participants beyond the discount on the
purchase of the masking devices. Amplification was ac-
tivated at the end of the trial as needed for those par-
ticipants who chose to purchase the maskers.

RESULTS

hree participants dropped out from the study. Par-
ticipant 5 was in the no-masker control condition
for five weeks; tinnitus annoyance remained between
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70% and 100% and then she decided not to continue
in the study. Participant 2 used the sound therapy
for six weeks, did not report any benefit, and discontin-
ued participation in the study. Participant 6 used the
sound therapy for three weeks, found a 10% reduction
in tinnitus annoyance, and then chose not to continue
the study.

Figure 1 shows the TPFQ results for the total score
for the no-sound and sound therapy condition. We con-
sider a 13% reduction in the TPFQ (Coelho et al, 2013;
Tyler et al, 2014) to be significant. Five of 15 partici-
pants (33%) showed a benefit on the overall TPFQ score.
This suggests that the benefit of the maskers can have a
positive effect on the perception and reactions to tinni-
tus. We have argued that questions on functions that
are not affected by a symptom such as tinnitus render
the questionnaire insensitive to treatment effects. For
example, if a participant does not experience any diffi-
culty sleeping, then questions related to sleeping will
not show any benefit, even though the treatment might
have been very effective for other functions. Therefore,
we advocated that those questions be removed from the
evaluation of a treatment (Tyler et al, 2006b; 2007Db).
For the derived score, we excluded those patients
who presented with a score lower than 20% in each
of the subscales, or total score, in the no-sound therapy
condition. Eleven participants showed a score greater
than 20% in the overall TPFQ before sound therapy,
showing that these participants were bothered by their
tinnitus in all four primary functions. Figure 2 shows
the derived total TPFQ score for the 11 participants.
There was a significant decrease in bothersome tinnitus
with sound therapy, specifically in the overall TPFQ
score for 5 of 11 participants (S11, S12, S15, S17, and
S3). Most, although not all, patients benefited from
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Figure 1. Individual total TPFQ scores for the no-sound (x-axis)
and sound therapy (y-axis) conditions.
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Figure 2. Derived total scores on TPFQ for the no-sound (x-axis)
and sound therapy (y-axis) conditions.

the sound therapy to some degree. For example, S3, who
had a significant reduction in his TPFQ score with
tinnitus masker use, wore the tinnitus maskers for
12 hours per day and reported that they reduced his tinni-
tus loudness most days. He also reported conversation
was easier with the tinnitus maskers. S3 had chronic
bilateral tinnitus for over 10 years because of aging
and medications. The tinnitus maskers also provided
some residual inhibition for up to 30-45 minutes at
night after he removed the devices. The post-masking
reduction improved his sleep.

Figure 3 shows the TPFQ-derived scores from the
four subscales, thoughts and emotions, hearing, sleep,
and concentration for the no-sound (x-axis) and sound
therapy (y-axis) conditions. In thoughts and emotions,
there were only four participants who reported a signif-
icant effect of tinnitus on their thoughts and emotions
before sound therapy. This highlights the observation
that this group was not very distressed by their tinni-
tus. We observed that, of those participants who were
bothered by their tinnitus emotionally, three of four
participants (S11, S12, and S16) showed a benefit on
emotion-derived scores with sound therapy. S16 had
improved scores on the thoughts and emotions subscale
with the use of the tinnitus maskers, although no addi-
tional improvements in other areas (sleep, hearing,
etc.). This participant had bilateral, bothersome tinni-
tus for over 30 years and reported that the tinnitus
maskers provided a distraction from her tinnitus, but
she still heard her tinnitus with the maskers even when
she increased the level of the sound therapy. If she in-
creased the level of the background sounds, then her
speech understanding and TV listening were negatively
affected. Thus, there was no further benefit observed on
the hearing subscale of the TPFQ. Finally, she reported

10

that at night, if she thought about the masking sound,
she would calm down as evidenced by improvements in
the thoughts and emotions scores.

The results from the hearing subscale indicated that
eight participants were very bothered by their hearing
ability. We have noted that it is difficult for some par-
ticipants to distinguish the hearing difficulties caused
by the hearing loss from that caused by the tinnitus
(Tyler and Baker, 1983; Henry et al, 2015). Three of
eight participants (S11, S15, and S3) showed a benefit
on hearing-derived scores with the use of the tinnitus
maskers. To highlight improvements from S15, he re-
ported at the end of the trial that his tinnitus was
not as noticeable during the day and that the tinnitus
masking sound was helpful; and acceptable to have in
the background, consistent with his improvement on
the hearing subscale of the TPFQ. This participant used
the tinnitus maskers for nearly eight hours per day dur-
ing the at-home trial and preferred the modulated
ocean waves sound. This participant had bilateral tin-
nitus for over 30 years and normal sloping to mild sen-
sorineural hearing loss.

Regarding sleep, nine participants reported a sleep
disturbance because of their tinnitus before using tin-
nitus maskers, and five of the nine participants (S11,
S14, S15, 83, and S9) showed a benefit of the sound ther-
apy based on the sleep-derived score. S9 and S14 re-
ported improvements in sleep and not in other areas
impacted by tinnitus. Specifically, S9 had bilateral tin-
nitus for 15 years and reported that nothing made her
tinnitus worse, or better. She reported that the tinnitus
maskers were initially very acceptable in reducing her
tinnitus, although this rating dropped during the at-
home trial, suggesting that the benefit was limited to
improving her sleep only.

Concentration was also reportedly affected by tinni-
tus for 8 of the 15 participants before sound therapy. Of
those affected, half of the participants (four partici-
pants: S11, S12, S15, and S17) reported an improve-
ment in their concentration with the sound therapy.
S12 found significant benefit from the tinnitus maskers
in several areas impacted by tinnitus, including his
thoughts and emotions and concentration abilities.
He reported tinnitus for two years and had sought help
for his tinnitus from audiologists and ENT specialists.
He was very motivated to find an effective treatment for
tinnitus, and wore the tinnitus maskers about two to
three days per week because of his busy work schedule.
On some days, his tinnitus reacted negatively to the tin-
nitus maskers after wearing them; however, he did re-
port that tinnitus was reduced consistently with his
improvement in scores on the TPFQ.

We believe it is insightful to view some diverse, indi-
vidual differences highlighted throughout the masker
at-home trial on tinnitus annoyance. Figure 4A shows
a high tinnitus annoyance rating for S3 for the first five
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Figure 3. Tinnitus Primary Function Questionnaire—derived scores from thoughts and emotions, sleep, hearing, and concentration sub-
scale for the no-sound (x-axis) and sound therapy (y-axis) conditions.

weeks of using the sound therapy. After five weeks, the
patient apparently began to find that the sound therapy
was helpful and annoyance ratings decreased from 65%
to 18% on visit 7. This benefit continued even after the
sound therapy was removed. It may be that the partic-
ipant knew that there was a successful treatment for
him; he was no longer helpless and there was something
he could do for his tinnitus.

Figure 4B shows annoyance ratings for S8. There was
a drop from 45% to 30% in annoyance when this partic-
ipant initially switched from no-sound therapy to sound
therapy. However, annoyance increased substantially
over the next several weeks using the sound therapy,
perhaps because the participant realized that the tinni-
tus was not going to go away.

This participant reported constant bilateral tonal
tinnitus caused by noise exposure, with normal low-
frequency hearing sloping to a bilateral, moderately
severe sensorineural hearing loss. He did not have
loudness hyperacusis that would explain the increased
tinnitus annoyance with use of the masker; however,
he stated that “nothing makes his tinnitus better,” and
his acceptability of the masker decreased overtime, as
he realized the tinnitus percept continued. Figure 4C
shows annoyance ratings for S11. Annoyance ratings
were between 50% and 80% without the sound ther-
apy. When he switched over to sound therapy, no
change was observed during the first two weeks. Inter-
estingly, after that time, annoyance dropped steadily.
Participant S11 reported that her bilateral tinnitus

11
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Figure 4. Individual differences on tinnitus annoyance ratings at the no-sound and sound therapy conditions.

was caused by noise exposure and had a slight sloping to
a moderately severe, high-frequency sensorineural
hearing loss. She used the tinnitus maskers for over
eight hours a day during the at-home trial and reported
significant improvements on the TPFQ. Consistent
with this drop in tinnitus annoyance, S11 stated that
it was a great experience to use the maskers and indi-
cated that her tinnitus felt “thinner, not as noticeable.”

Figure 4D shows annoyance ratings for S13, which
illustrate the potential for dramatic tinnitus relief us-
ing sound therapy.

There were some interesting observations made re-
garding the relationship between tinnitus loudness, tin-
nitus annoyance, and the sound therapy acceptability.
To investigate these relationships, we created scatter-
plots based on data for each participant and averaged
the last three subjective ratings during the at-home tri-
al using the sound therapy condition. For three partic-
ipants, 7, 8, and 13, only one or two ratings were
available, and these data were used to calculate their
average ratings for tinnitus loudness and annoyance.
In Figure 5, the ratings of tinnitus loudness and annoy-
ance were compared. Generally, for an individual, a
louder tinnitus is considered more annoying, so that
as tinnitus loudness ratings increase, there is a higher
rating for tinnitus annoyance.

However, in Figure 6, the relationship between an-
noyance and loudness was not clearly related to the ac-
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ceptability of the sound therapy across individuals. In
some, the tinnitus might decrease in loudness, but if
their hope was that the tinnitus would go away, they
might not be satisfied. In others, the loudness of the tin-
nitus might not change, but the background sound
might make it easier to experience and thus decreasing
its annoyance.

DISCUSSION

his controlled study provides evidence that many
tinnitus patients benefit from sound therapy. Tin-
nitus patients may suffer from problems in concentra-
tion, hearing, sleep, and thoughts and emotions
(Stouffer and Tyler, 1990). The TPFQ was used to eval-
uate how tinnitus affects these four primary areas of a
patient’s life (Tyler et al, 2014), and we noted that a
large percentage of patients experience sleep distur-
bance because of their tinnitus similar to previous stud-
ies (Tyler and Baker, 1983; McKenna, 2000; McKenna
and Daniel, 2006). In the present study, the benefit of
maskers was observed especially in the areas of sleep
(five of nine), thoughts and emotions (three of four),
and concentration (four of eight). We also noted that
TPFQ and annoyance data complemented each other
well.
Although not all patients benefited, clearly some
showed a relief in tinnitus annoyance with the use of
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Figure 5. Individual ratings for tinnitus loudness (x-axis) and
annoyance (y-axis).

maskers alone. Dauman and Tyler (1992) proposed that
the overall impact of tinnitus on a patient is influenced
by the characteristics not only of tinnitus but also of
that particular patient. Therefore, we believe it is crit-
ical to examine individual results to understand treat-
ment effects in patients with bothersome tinnitus
because not all tinnitus patients are likely to benefit
identically to the same treatment. In this study, we
identified 5 of 11 participants who benefited from sound
therapy based on the derived TPFQ score. We wish to
emphasize that the American Academy of Otolaryngol-
ogy-Head and Neck Surgery Clinical Practice Guide-
lines (Tunkel et al, 2014) also cautioned about
looking at “mean data” in sound therapy trials because
of individual difference and different tinnitus subtypes.
They also noted “roadblocks” to some individuals receiv-
ing sound therapy, including that the use of background
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sound (including participating in a sound therapy trial)
can create an elevated “arousal state” to the external
the sound therapy. They noted that “patients seeking
sound therapy must be provided realistic expectations”
and concluded that “sound therapy may be a reasonable
management option to offer patients when appropriate
counseling is provided by the clinician.” We agree.

Large individual differences were seen in benefit with
the use of sound therapy. For example, Figure 4C shows
one participant who shows a steady drop in annoyance,
whereas Figure 4D shows another with a large and rapid
advantage in annoyance with the use of maskers. The
improvement on tinnitus annoyance following the use
of maskers indicates that this is indeed useful, and some
patients obtain immediate relief from their tinnitus with
maskers (Folmer et al, 2006). For other patients, annoy-
ance ratings were higher when using sound therapy (as
shown in Figures 4A and B). This raises an important
issue that not all patients benefit from maskers. It is im-
portant to appreciate that sound therapy provides a
background sound that might be unpleasant for some pa-
tients, might interfere with speech perception and local-
ization for others, and does not consistently make the
tinnitus go away for all patients.

These individual data accurately show the variability
that is typical when evaluating interventions in tinnitus
patients. Our research and clinical experience has led us
to consider not only the tinnitus as an isolated problem,
but we address all the patient’s difficulties (Tyler and
Babin, 1986; see also; Mohr and Hedelund, 2006). Tinni-
tus Activities Treatment (Tyler et al, 2006a; 2007a) fo-
cuses on the four primary functions affected by
tinnitus (thoughts and emotions, concentration, hearing,
and sleep) and often includes sound therapy focused on
partial masking with music or noise setting a low level to
provide relief from tinnitus (Tyler et al, 2007a).
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Figure 6. Individual ratings for tinnitus loudness (left) and annoyance (right) and acceptability of sound therapy.
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In this study, we examined the efficacy of using tin-
nitus maskers alone. As such, the protocol we followed
did not provide any other intervention to improve symp-
toms for patients with bothersome tinnitus. Within a
clinical setting, it is important to consider many aspects
that were not implemented in this study. For example,
in this experiment, it did not matter whether the pa-
tient’s hearing loss or tinnitus was unilateral or bilat-
eral. If taken into consideration, some participants
would have benefited from hearing aid amplification,
but they were not given amplification. Others might
have been helped with counseling, but that was not pro-
vided in this study. Likely, more participants would
have shown a benefit with sound therapy if hearing aids
and counseling had also been provided. Patients with
persistent, bothersome tinnitus can be helped by many
treatment options, especially by counseling, hearing
aids, and sound therapy (Tunkel et al, 2014). However,
it is important to determine which are the most helpful
and work best for each patient (Tyler, 2006). It is crucial
for clinicians to understand that each tinnitus patient is
unique and customized treatment may be required
(Tyler et al, 2006a; 2007a).

It is appropriate to comment on the benefits of
maskers to patients with sleep difficulties. When partic-
ipants used the masker during the day, tinnitus was
less bothersome and they felt more relaxed and more
“in control” and slept better. In addition, some experi-
ence relief from tinnitus after turning the masker off at
bedtime, thus making it easier to fall asleep.

It is important to draw a cautionary note about the
participants in this experiment. It is possible that a
“placebo affect” occurred, that is, some might have felt
that just receiving any attention for their tinnitus, in
this case sound therapy, would help them no matter
what. We attempted to limit this by being clear with
the participants at the onset; the study was aimed at
trying to determine if sound therapy did, or did not,
help. In this study, participants were recruited from
a website and some either wanted a magic pill or were
willing to try anything to reduce the prominence of their
tinnitus (Tyler, 2012). Thus, this studied sample is not
the same as a typical clinic population. Some patients
come into an audiology clinic wanting to try maskers,
whereas others do not, but they are provided with a trial
period to realize the benefit of the masker.

In conclusion, this study demonstrates that many pa-
tients with tinnitus benefit from sound therapy alone,
using partial masking (not total masking or mixing-
point masking). Thirty-three percent of our partici-
pants with bothersome tinnitus benefited from maskers
without any counseling whatsoever. Within that re-
sponsive group, 38-75% of them experienced improved
quality of life in the domains of thoughts and emotions,
sleep, concentration, and hearing. Maskers remain as
clinically useful devices for many patients seeking relief
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from bothersome tinnitus. It is noteworthy that the
American Academy of Otolaryngology-Head and Neck
Surgery Clinical Practice Guidelines (Tunkel et al,
2014) did note that “although not for everyone, these
devices can be very helpful for many.” They also noted
that “sound therapy may be a reasonable management
option to offer patients when appropriate counseling is
provided by the clinician.”
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APPENDIX

Tinnitus Primary Function Questionnaire (12-item version)

Please indicate your agreement with each statement on a scale from 0 (completely disagree) to 100 (completely

agree).

#

Statement

0-100

[ee)

10
11

Concentration

| feel like my tinnitus makes it difficult for me to concentrate on some tasks.

| have difficulty focusing my attention on some important tasks because of tinnitus.
My inability to think about something undisturbed is one of the worst effects of my tinnitus.
Emotion

My emotional peace is one of the worst effects of my tinnitus.

| am depressed because of my tinnitus.

| am anxious because of my tinnitus.

Hearing

My tinnitus masks some speech sounds.

In addition to my hearing loss, my tinnitus interferes with my understanding of speech.

One of the worst things about my tinnitus is its effect on my speech understanding, over and above any effect of my hearing loss.

Sleep
| am tired during the day because my tinnitus has disrupted my sleep.
| lie awake at night because of my tinnitus.

12 When | wake up in the night, my tinnitus makes it difficult to get back to sleep.
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