Individualized Hearing Aid Sound Quality
Affects Mood and Well-Being

By Erin M. Picou, PhD; Laura Winther Balling, PhD; and Eric Branda, AuD, PhD

Sound quality is central to hearing
aid satisfaction and hearing aid
sound design. In a recent study,

we found that hearing aid sound
quality also affects the daily
moods of hearing aid wearers,
who showed improved ratings of
fatigue, vigor, and esteem-related
affect when wearing hearing aids
with individually optimized sound
quality. This further reinforces the
importance of choosing hearing
aids with good sound quality and
of individualizing the sound to
the individual wearer, in order to
improve their mood and well-being.
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Consent, audiogram, fit to NAL-NL2, REM
+ Create and validate Good and Tolerable settings, identification test
+ Speech in noise testing (QuickSIN)

Wear own hearing aids as usual

+ Program aids to setting 1 (Good/Tolerable counterbalanced)

+ Wear hearing aids in Setting 1 in daily life
Complete daily ratings of hearing, sound quality, and mood

+ Interview about sound quality
+ Retrospective fatigue questionnaire (VFS-A)
+ Program aids to setting 2 (Good/Tolerable counterbalanced)

+ Wear hearing aids in Setting 2 in daily life
+ Complete daily ratings of hearing, sound quality, and mood
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+ Interview about sound quality
+ Retrospective fatigue questionnaire (VFS-A)

Figure 1: Overview of the study flow.

s clinicians, we often focus on audi-
bility and intelligibility for our cli-
ents since treatment is meaningless
without achieving these. At the same time,
it is important to remember that hearing
loss and hearing aids affect a much broader
range of areas of life than ‘just’ what a person
with hearing loss can hear and understand.
Both direct and indirect effects of hearing
loss may have broad and deep influences on
people’s lives.
One important effect of hearing loss is
the risk of reduced well-being, both men-
tally and physically. '** One contributor to
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this may be moods: affective states that are
transient but persist for some time, such as
experiences of fatigue, satisfaction, or vigor.
While moods are typically less intense than
emotional responses to specific occurrences,
they remain important mediators between
what happens in a person’s life and their gen-
eral well-being. Events shape moods, which
shape well-being—a phenomenon both intu-
itively relatable and backed by research. **

Audiological research on moods has
focused mostly on fatigue, especially listen-
ing-related fatigue as the result of sustained
listening effort. ”® For the individual per-
son with hearing loss, feelings of
listening-related fatigue may be
increased by their actual hearing
loss, but are likely more influenced
by perceived hearing difficulties.’
In addition to fatigue, both gen-
eral and listening-related, it is also
interesting to consider moods
more broadly.

In the study" we summarize
here, we investigated both fatigue



and vigor, as well as esteem-related affect,
which covers feelings like confidence, com-
petence, and satisfaction ', focusing on the
key hypothesis that hearing aid sound qual-
ity affects mood. This question is important
because sound quality is a main factor in
hearing aid satisfaction '»'*"* and in hearing
aid design '*'*, and a relationship between
sound quality and mood may be part of the
reason why. Moreover, it is possible that
previous inconsistent results on the effects
of hearing aid provision on mood states
like fatigue and vigor ”'* may be attributable
to the sound quality not being sufficiently
considered or sufficiently optimized for the
individual. In the Widex Sound Philosophy
7, sound quality and naturalness are central
to a good life with hearing aids, and the tai-
loring of the sound to the individual wearer
is key to achieving this in reality. Based on
this, the study hypothesis was that hearing
aid settings that were individually tailored
to optimize sound quality would result in
better mood at the end of the day.

METHOD

The study used a cross-over design,
where a group of experienced hearing aid
wearers completed two home trials with the
same set of Widex Moment RIC hearing
aids: one trial period where the sound qual-
ity was optimized to their individual prefer-
ence and one trial period where the sound
quality was worse but tolerable. During
both trial periods, participants completed
daily questionnaires about their mood and
hearing-related experiences.

Sound quality was manipulated by the
individual participant who adjusted the hear-
ing aid gain in three frequency bands within
the limits set by the Widex Moment app first
to create a sound that they found optimal,
then a sound that was noticeably worse
but still tolerable to wear. This approach of
individual adjustment of sound was chosen
because sound quality cannot be manipu-
lated at a group level without introducing
distortions that are clinically unrealistic, due
to the considerable inter-individual variabil-

ity in sound preferences. 1%

Participants

Thirty experienced hearing aid wear-
ers completed the study. They were aged
between 51 and 80 years (median = 74, SD
= 6.2) and all had mild to moderately severe

bilateral sensorineural hearing
loss, with a better-ear mean
four-frequency pure-tone aver-
age of 40.0 dB HL (SD = 8.9).
All participants indicated that .
sound quality was important
for them, mostly for broad rea-
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sons of communication and
speech understanding.

Procedure

ratings of: , higyas: ‘
Figure 1 shows an overview - Speech understanding Difficultles with the
+ Disability hearing aids?

of the study procedure. During
the first visit, the hearing aids
were first fitted to NAL-NL2, '

Home trials 1 and 2

Esteem-related affect

(ERA): confident,

competent, satisfied,

ashamed, proud

«  Fatigue: worn out, fatigued,
exhausted, weary, bushed

+  Vigor: lively, active,
energetic, full of pep,
vigorous

- Sound quality

» Hearing experiences,

- Ability to participate
+ Listening effort
- Typicality of day
Hours of use

il
BE

Vanderbilt Fatigue Scale

for Adults

Interview:

« What was the sound
quality like listening with
the hearing aids this
week?

- Situations of
enjoyable/not enjoyable
sound quality was
enjoyable?

Difference between two
home trials? (asked only
after the second field
trial)

before participants construct-
ed two programs by manipu-
lating gain in three frequency
bands using the Moment hearing aid app,
creating first a personally optimized sound
quality, then a worse but wearable sound.
While adjustments of up to 12 dB up and
down were allowed, in practice adjustments
were much smaller, with average absolute
changes between 2.7 and 3.3 dB in the dif-
ferent frequency bands. Participants made
the adjustments while listening to different
recorded scenarios and verified their set-
tings during a short, real-life guided walk.
All 30 participants included in the study
were able to identify their two programs
in a subsequent blind identification test.
Three additional participants were unable
to successfully complete this identification
test and were therefore discontinued from
the study. The first visit also included a
QuickSIN test to ensure that there were no
significant differences in speech intelligibil-
ity between the two programs created or
between the custom programs and NAL-
NL2.

After a cooling-off period Z
of approximately one week
(to weaken possible partici-
pant expectations about the
programs), the study con-
tinued with two home trials

o

Qverall Mood Rating

of approximately one week
each, where participants wore
their ‘Good’ and ‘Tolerable’
programs. Participants were
blinded to which of their two

=}

Figure 2: Overview of the questions asked. The POMS subscale items in italics were
reverse scored for the analyses.

During these home trials, participants
completed daily questionnaires about their
mood and hearing experiences during that
day (see Figure 2). In between the home tri-
als, study visits included an interview about
hearing experiences and the brief version
of the Vanderbilt Fatigue Scale for Adults
(VFS-A22).

Analysis Methods

The primary outcomes of the study were
the daily ratings that the participants pro-
vided, especially their mood ratings, but
also the hearing-related variables. We also
considered the weekly ratings of listening-
related fatigue, using the Vanderbilt Fatigue
Scale. Each of these outcome variables
was analyzed using linear mixed models,
with random intercepts for participants, to
account for the multiple observations for
each participant. The models also tested a
range of predictor variables, both control

Sound Quality Rating

settings they were wearing.
Half the sample started with
their Good and half with their
Tolerable settings.

Figure 3: The relationship between daily ratings of sound quality and daily ratings of
mood. The line indicates the best-fitting simple regression line. Overall mood is rated
significantly higher when sound quality ratings are better. The figure is based on Figure
4 of (Picou et al. 2026).
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Figure 4: Daily ratings of mood as a function of settings (Good/Tolerable) and consistency. The figure
shows significantly better mood for participants with consistent preferences wearing their Good set-
tings. For participants with inconsistent preferences, the trend for better ratings with the Tolerable
(but ultimately preferred) settings is non-significant but goes in the expected direction. The figure is

based on Figure 5 of (Picou et al. 2026)

variables and variables relating to the key
hypotheses concerning sound quality and
mood.

RESULTS

The key hypothesis that mood is affected
by hearing aid sound quality was confirmed
in three ways.

First, the analysis of daily ratings showed
a significant positive relationship between
ratings of mood and ratings of sound qual-
ity, such that mood was rated higher on
days where sound quality was also rated
highly, as illustrated in Figure 3.

Second, the analysis of the daily rat-
ings also showed better mood during the
period where participants wore their Good
program. Interestingly, this only applied to
participants who were consistent in their
program judgment: based on the qualita-
tive interview at the end of the study,
participants were categorized into those
who preferred their Good program (n = 19
with consistent preference) and those who
indicated that they preferred the Tolerable
program during the blinded field trial (n =
11 with inconsistent preference). For those
with consistent preference, daily mood rat-
ings were significantly higher when they
wore their Good program; for those with
inconsistent preference, there was a trend
toward the opposite pattern, i.e. higher
mood ratings when wearing the originally
Tolerable but ultimately preferred pro-
gram. This interaction effect is displayed
in Figure 4.

Third, the analysis of the retrospective
ratings of listening-related fatigue showed a
similar pattern of significantly lower fatigue
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Figure 5: Retrospective ratings of listening-related fatigue (VFS-A) as a function of settings (Good/
Tolerable) and consistency. Similar to the mood ratings, we observe significantly improved fatigue for
participants with consistent preferences wearing their Good settings. For participants with inconsistent
preferences, the trend is non-significant but in the expected direction, with more positive ratings in the

preferred program. The figure is based on Figure 6 of (Picou et al. 2026).

for the Good program for the participants
with consistent preference, and a trend
toward lower fatigue for the Tolerable but
preferred program of the participants with
inconsistent preference, as illustrated in
Figure 5. The difference was four points
on a 40-point scale, which is comparable
to the 10% improvement of fatigue scores
observed (on a different scale) at first fit
with hearing aids."” This indicates that
sound quality plays an important role in
listening-related fatigue,

Importantly, the analyses also tested a
range of control variables, to ensure that
the effects of sound quality were not con-
founded with these. The analyses showed
no effects of age, pure-tone average, abso-
lute program change in dB, real-ear aided
response, first vs. second trial period, day
typicality, or speech intelligibility score
with the program worn. It is particularly
interesting that the mood effects do not
appear to be related to speech intelligibil-
ity, and that there were no differences in
QuickSIN outcomes between the two cus-
tom programs and the NAL-NL2 prescrip-
tion. In other words, the benefits of sound
quality for mood do not appear to come at
the expense of or as the result of changes in
intelligibility.

CLINICAL IMPLICATIONS

The study summarized here shows
clear effects of sound quality on mood.
Differences in sound quality were achieved
by individually adjusting gain settings,
but the results also speak to sound quality
more broadly, showing how important a
preferred sound quality is for hearing aid

wearers’ mood and, through that, their well-
being in daily life.

To apply this in practice, a first step is to
select hearing aids with good sound quality.
In addition to this, much can be done in
the clinic to individualize sound quality, by
choosing and adjusting hearing aids based
on what patients say about their needs and
experiences. However, our results also show
that preferences in the lab or clinic may not
always generalize to real-life use or may
shift during everyday use.

Approximately one-third of study par-
ticipants preferred something other than
their laboratory-set Good program once
they were at home. One way of addressing
this issue is to use app functions such as the
Al Sound Assistant in Widex hearing aids
to optimize gain settings for the individual.
Such functions may be used independently
by the hearing aid wearer or in collabora-
tion with their hearing care professional.

Given that hearing aid sound quality is
only one of many possible co-determinants
of mood, the effects we observe on the
participants’ ratings are surprisingly solid.
This shows how important it is to consider
hearing aid sound quality and the indi-
vidual wearer’s preferences in clinical prac-
tice. The robust findings also indicate that
any effort required for individualization of
sound quality is likely to be justified by the
benefits for subjective experiences of mood
and fatigue. §

REFERENCES can be found in
the online version of this

= article at: hearingreview.com




