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ORIGINAL ARTICLE

Working-age first-time hearing aid users’ self-reported outcomes

Minna Laaksoa , Jari Lipsanena , Kati Pajoa,b, Inkeri Salmenlinnaa, Tarja Aaltonena, Johanna Ruusuvuoric

and Antti Aarnisalob

aDepartment of Psychology and Logopedics, University of Helsinki, Helsinki, Finland; bDepartment of Audiology, Helsinki University Central
Hospital, Helsinki, Finland; cFaculty of Social Sciences, Unit of Social Research, Tampere University, Tampere, Finland

ABSTRACT
Objective: To study patient-reported hearing aid (HA) rehabilitation outcomes, social-communicative
functioning, and expectations/experiences during eight months of HA use.
Design: Three self-reporting instruments, the International Outcome Inventory for Hearing Aids (IOI-HA),
the Quantified Denver Scale of Communicative Function (QDS), and questionnaires tapping pre-rehabilita-
tion expectations (HA-EXP-Q1) and post-rehabilitation experiences (HA-EXP-Q2) were administered.
Study sample: 144 patients ages 23–66 with gradually acquired, adult-onset, mild-to-moderate sensori-
neural hearing loss affecting both ears who acquired their first HAs.
Results: According to self-reports, HA rehabilitation outcomes were good, and everyday social-communi-
cative functioning improved after one month and after eight months of HA use. When the effects from
demographic and audiological variables were analysed, younger age and positive expectations of HAs
were associated with better outcomes and social-communicative functioning. The form or hearing loss
severity, and the type or number of HAs did not affect outcomes.
Conclusion: Working-age HA users reported better HA outcomes than older adults in previous studies.
Coping in work life may be a strong motivator for active HA use. Considering that younger age and posi-
tive expectations resulted in better outcomes, early rehabilitation that supports positive and realistic
expectations of HA performance is essential.
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Introduction

Hearing loss and hearing aid (HA) outcomes among
working-age users

In the working-age population, that is, those ages 15–64 accord-
ing to OECD Labor Force Statistics (2021), hearing loss is the
most frequent sensory disability (Cieza et al. 2020). Among
employed people, hearing loss may affect work performance and
increase the risk for early retirement or unemployment (Kramer,
Kapteyn, and Houtgast 2006). Deterioration of hearing also may
cause depression and reduce psychosocial well-being among
young and middle-age people because impaired perception of
sounds and speech hinders communication with others (Tambs
2004). Furthermore, untreated hearing loss in middle age may
induce cognitive decline later in life (Lin et al. 2013).

The main remedy for avoiding negative consequences from
gradually deteriorating hearing is the use of digital hearing aids
(HAs). Despite the high incidence of hearing loss among work-
ing-age adults, previous research on HA rehabilitation mainly
has focussed on older adults (over age 65; Barker et al. 2015). In
studies on older adults, HA satisfaction and use are generally
low, with around 50% being satisfied HA users. Much less is
known about working-age patients’ HA outcomes. The few
extant studies that have included participants ages 18 and up
report high satisfaction (80%) and HA use (85%; Bertoli,

Bodmer, and Probst 2010), whereas prevalence studies indicate
that <20% of working-age people with hearing loss use HAs
(Dawes et al. 2014). Previous findings on HA outcomes in work-
ing-age adults (ages 15–64) are limited, and in this study, we
focus on HA outcomes in working-age adults who are still in the
labour force to understand HA rehabilitation’s impact on their
everyday lives and social-communicative functioning.

Measuring HA rehabilitation outcomes is complex because
discrepancies exist between clinically measured and functional
personal outcomes. Basic audiometric procedures, hearing
thresholds measured with pure tone audiometry (PTA), and tests
of speech recognition indicate clinically defined changes in meas-
ured hearing ability after HA rehabilitation. However, self-
reporting HA outcome instruments, mainly in the form of ques-
tionnaires, assess HA users’ own evaluations and can measure
everyday life domains that cannot be inspected using audiometric
testing. Self-reports provide patients’ perspective, as well as a
reliable way to measure HA rehabilitation’s real-life success in
terms of HA use, benefits, satisfaction, and quality of life (Cox
and Alexander 2002). Furthermore, self-reports can provide
information on social-communicative functioning, that is,
patients’ diminished or remaining hearing related activity limita-
tions and participation restrictions (Knudsen et al. 2010). This
study uses self-reporting instruments to examine HA outcomes
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in terms of benefits, satisfaction, quality of life and social-com-
municative functioning.

In previous studies, self-reported HA outcomes often were
evaluated only once, or only during early phases of HA use
(Barker et al. 2015). Immediate post-HA-fitting self-reports have
been found to be less valid, as they may change over time
(Vestergaard 2006). Very rarely did the studies compare pre-
rehabilitation and post-rehabilitation self-reports of social-com-
municative functioning, or examine longer outcomes (Barker
et al. 2015). Considering that clinical practice should be based
on research evidence, a need exists for research that examines
self-reported HA outcomes during longer follow-ups, as well as
makes comparisons of social-communicative functioning before
and after HA amplification, which is the present study’s goal.
Furthermore, previous studies often have been based on samples
of both experienced and first-time HA users, thereby including
rather varied perspectives on HA rehabilitation. Unlike experi-
enced users, first-time users may have difficulties adjusting to
HAs in terms of altered sensory input, practical device mainten-
ance, and psychosocial impact on self-image as HAs still are
viewed as stigmatising (Meister et al. 2008). To get a more
homogeneous sample with a presumably more shared perspec-
tive, we focus on studying HA outcomes in working-age patients
who have acquired their first HAs.

Audiological and demographic factors affecting
HA outcomes

To evaluate HA rehabilitation outcomes reliably, it is important
to control for background factors that may affect results.
Demographic factors—such as age and gender—and audiological
factors, such as hearing loss severity and type and number of
HAs—have been viewed as important contributors. Staehelin
et al. (2011) found that being under age 65 and female contrib-
ute to positive HA outcomes, whereas other studies have found
no effects from age or gender (e.g. Knudsen et al. 2010).
Considering the association between age and HA use, a review
by Perez and Edmonds (2012) found no association in five stud-
ies, a negative association in two, and a positive association in
one. Due to these conflicting results, we examined effects from
demographic factors, such as age and gender, using self-reporting
instruments that provide a wider view of everyday outcomes
than self-reported hours of HA use, which may not reflect out-
comes reliably (Solheim and Hickson 2017). In a large self-
reporting study of male (mean age: 73.3 years) and female (mean
age: 74.2 years) HA users, women and users of bilateral HAs
reported more positive outcomes than other users, but the hear-
ing loss severity measured with PTA did not affect outcomes
(Arlinger, Nordqvist, and €Oberg 2017). Contrary to the latter
finding, a review of several studies suggested that hearing loss
severity is the key factor related to good HA outcomes (Knudsen
et al. 2010). Due to these conflicting findings, we examined the
effects from audiological background factors, hearing loss sever-
ity and form, and type and number of HAs in the sample that
we examined.

Aside from demographic and audiological factors, positive
expectations concerning future use of HAs have been found to
lead to successful HA rehabilitation outcomes (Saunders, Lewis,
and Forsline 2009). However, first-time HA users may have
unrealistically high expectations for similarly improved hearing
in both quiet and noisy circumstances, whereas experienced users
realise that HAs may work differently in quiet vs. noisy settings
(Meister et al. 2008). For these reasons, it has been suggested

that pre-rehabilitation expectations should be included in meas-
uring HA outcomes (Vestergaard 2006). In this study, we com-
pared the patients’ expectations before their HA fitting with their
experiences after eight months of HA use. Furthermore, few
opportunities for conversational encounters have been suggested
as leading to irregular HA use (Meister et al. 2008). Thus, social
status—that is, whether a person is living alone or with someone
whom one can engage in conversations with—is examined in
this study.

Aim and objectives

The study’s main aim was to examine self-reported, functional
HA rehabilitation outcomes of working-age first-time HA users
with gradually acquired mild-to-moderate sensorineural hearing
loss. The research objectives were to examine first-time HA
users’ self-reported evaluations of (1) their rehabilitation out-
comes after one month and eight months of HA use, (2) their
social-communicative functioning before and after HA adoption,
and (3) their expectations before HA use and their experiences
after having used HAs for eight months. The study’s objectives
were achieved by administering self-reported outcome measures
during an eight-month follow-up starting before HA fitting. To
test whether demographic and audiological variables were associ-
ated with outcomes, we examined effects of age, gender, social
status, hearing loss severity and form in PTA, and type and
number of HAs.

Materials and methods

Participants

Working-age participants were recruited consecutively from
patients at two university hospital hearing clinics in Southern
Finland. The participants were informed before entering the
study in their call-up letter for their pre-fitting consultations,
and they provided voluntary written consent to participate in the
study before their first visit to the clinic. With the participants’
consent, information on their hearing related medical conditions
was gathered from hospital records. The medical inclusion crite-
ria were adult-onset gradually acquired mild-to-moderate sen-
sorineural hearing loss (BEHL 0.5, 1, 2, 4 kHz 20–70 dB)
affecting both ears, excluding other hearing related medical con-
ditions, such as sudden traumatic loss of hearing, M�eni�ere’s

Table 1. Background characteristics of participants with hearing loss (N¼ 144).

Background characteristic N %

Gender
Male 73 51
Female 71 49

Form of hearing loss curve (PTA)
Sloping high 79 60
U-shape 19 15
Flat 33 25
N¼ 131

Number of HAs
Monaural 55 42
Binaural 77 58
N¼ 132

Type of HA
BTE 65 55
ITE 26 22
RITE 28 23
N¼ 119

BTE: behind the ear; ITE: in the ear; PTA: pure tone audiometry; RITE: receiver in
the ear.
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disease, neurological impairments, and severe psychiatric disor-
ders. Participants filled out a background questionnaire on their
social status, including profession, employment, education, and
living arrangements. Living arrangements referred to whether the
participants were living with someone or were living alone.

Men and women were represented almost equally in the sam-
ple (see Table 1), the age range of which was 23–66, with a
mean age of 55.6 (SD ¼ 7.6). All participants were employed at
the time of data collection. A minority (8%) of participants
reported having hearing problems for less than one year, with
34% having problems for more than 10 years before seeking help.
The majority (58%) had been experiencing hearing problems for
several years, but <10. Mean Better Ear Hearing Level (BEHL)
was 33.5 dB (SD 8.0). Of the 144 total participants, 112 had mild
(20–39 dB) and 32 moderate (40–69 dB) hearing loss. Sloping
high-frequency hearing loss was found in PTA among 79 partici-
pants, while the curve was flat in 33 and U-shaped in 19. Of
those whose clinical records included the information, 77 used
binaural and 55 monaural HAs. The university hearing clinics
paid for and dispensed the participants’ HAs through public
national Finnish Health Services. The participants used three
types of digital HAs. Behind-the-ear (BTE) HAs were the most
commonly used (55% of participants), with receiver-in-the-ear
(RITE) and in-the-ear (ITE) HAs used among 22% and 23%,
respectively. Information on HA type was missing from 25 par-
ticipants’ medical records.

During the follow-up, 111 participants responded to the self-
assessment questionnaires after one month and 103 after eight
months. Based on Little’s (1988) missing completely at random
test, no evidence was found of systematic dropout or any other
systematic missing value patterns in the observed data [X2

(160)¼136.85, p¼ 0.91].

HA rehabilitation process

The participants’ HA rehabilitation process was conducted
according to European and Finnish national guidelines. All had
hearing loss greater than 20 dB averaged over a frequency range
of 0.5–4 kHz in the better ear, which is the European standard
criteria for HA rehabilitation (cf. EU Work Group on Genetics
of Hearing Impairment; Martini, 1996). The participants’
rehabilitation process began at the primary health care level,
either at municipal health centres or through occupational health
care, after which they entered specialist services at hearing clinics
that provided specialist physicians, ear-nose-and-throat (ENT)
doctors who specialise in audiology, and audiometricians, who
are specialised hearing health professionals. Audiometricians
conducted the hearing measurements, pure tone, and speech
audiometry in a soundproof booth and conducted the
HA fittings.

After hearing measurements and ENT consultations, the HA
fitting process with the patient began with an audiometrician
according to the rehabilitation plan that the ENT doctor

authorised. HA types and technological preferences were chosen
based on each patient’s individual needs. Each individually fitted
HA usually was provided for home trial for about one month,
after which time, the audiometricians adjusted the HA based on
patient reports. During adjustments, patients were asked about
clarity, loudness, sharpness of sounds, physical comfort while
wearing the HA, and the sound quality of other people’s voices
and the patient’s own voice. Technical parameters were adjusted
to address these and other subjective concerns. If further guid-
ance was needed, it usually was provided by phone or during fol-
low-up meetings, if necessary. If follow-up meetings took place,
the need for assistive listening devices also was considered. The
audiometricians checked the data log information concerning
average daily use of the HA as a systematic part of the HA
rehabilitation process. As the research permission parameters did
not allow for examination of patients’ personal HA data log
information, it was not collected for research purposes.

Data collection procedure

The study was conducted within the research project
Communication with the Help of HAs funded by the Academy of
Finland, Grant No. 40317. The project’s research design was
time-series, with multiple measures (Table 2). An eight-month
(32-week) follow-up was considered as necessary because shorter
follow-ups are found to be insufficient (Vestergaard 2006).

Three kinds of self-reporting outcome instruments were used
before and after HA use to provide the patients’ view of the
HAs’ daily impact. The International Outcome Inventory for
Hearing Aids (IOI-HA; Cox, Stephens, and Kramer, 2002) and
the Quantified Denver Scale of Communicative Function (QDS)
(Schow and Nerbonne 1980), both translated and modified into
the Finnish language, were administered, as well as a pair of
questionnaires to gauge participants’ expectations of HAs before
(HA-EXP-Q1) and experiences after (HA-EXP-Q2) HA use (see
Supplementary Material). Self-assessments with QDS and HA-
EXP-Q1 were conducted before the first visit at the hearing
clinic. After approximately one month of HA use, self-assess-
ments were collected with QDS and IOI-HA, and after eight
months, with QDS, IOI-HA, and HA-EXP-Q2. In addition to
these self-reports, a sub-sample of patients (n¼ 20) gave their
permission to have their HA rehabilitation encounters and some
of their everyday conversational interactions in home and work
contexts video-recorded. A small sample of volunteer patients
(n¼ 13) also was interviewed, and the qualitative analyses of
these sub-samples have been reported elsewhere (Koskela et al.
2016; Laakso et al. 2019; Ruusuvuori et al. 2020).

The IOI-HA (Cox, Stephens, and Kramer 2002) was chosen to
examine functional HA outcomes because it is a concise, multidi-
mensional, reliable, and valid self-reporting instrument used inter-
nationally to measure HA use and experienced HA benefits and
satisfaction (e.g. Kramer et al. 2002). It also has been translated into
more than 20 languages, including Finnish, allowing for

Table 2. Follow-up design and outcome measures before and during eight months of HA use.

Time Before HA After one month of HA use After eight months (32 weeks) of HA use

Outcome measures QDS QDS QDS
HA-EXP-Q1 IOI-HA IOI-HA

HA-EXP-Q2
Video recording (subsample) Video recording (subsample) Video recording (subsample)

Interview (subsample)

HA-EXP-Q1: expectations of hearing aid use questionnaire; HA-EXP-Q2: experiences on hearing aid use questionnaire; IOI-HA: international outcome
inventory for hearing aids; QDS: quantified Denver scale of communicative function.
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comparisons of HA rehabilitation outcomes across studies (Cox,
Stephens, and Kramer 2002). Seven items evaluated with the instru-
ment were 1) HA use, 2) benefits from using HA, 3) residual activ-
ity limitations, 4) satisfaction with HA, 5) remaining personal
restrictions, 6) impact on others, and 7) quality of life. Responses
were elicited using a five-point scale (total 35), with higher scores
reflecting a positive outcome. IOI-HA was administered twice after
HA adoption. The observed Cronbach’s alphas ranged from .77 to
.84 between the two measurement occasions.

The QDS (Schow and Nerbonne 1980) was chosen to examine
social-communicative functioning because it has been found to be
reliable and valid in assessing emotional and social-communicative
dimensions of hearing loss disabilities across studies. QDS has good
reported internal consistency (0.95) and test-retest reliability (0.73)
(Tuley et al. 1990), does not take long to answer, and the questions
are clear. Furthermore, it has been found to be reliable in measur-
ing experienced outcomes over time (e.g. Hickson, Worrall, and
Scarinci 2007). QDS items are declarative sentences describing emo-
tional experiences (e.g. “I do not feel relaxed in a communicative
situation”) and participation restrictions (e.g. “The members of my
family sometimes leave me out of conversations”). Altogether, it
comprises 25 items divided into four areas focussing on communi-
cation breakdown (Items 16–25), psychosocial well-being (items 5,
6, and 8–14), family relationships (Items 1–4), and self-isolation
(Items 7 and 15). Responses are elicited through a five-point scale
ranging from strongly disagree (1) to strongly agree (5). Higher
scores (total score: 125) are consistent with greater difficulties. QDS
was used at all three evaluation points both before and after HA
adoption. Observed Cronbach’s alphas ranged from .93 to .94 for
the three measurement occasions.

Two specific questionnaires were created for this study to
examine the participants’ expectations before HA use and experi-
ences after starting HA use: HA-EXP-Q1 and HA-EXP-Q2, see
Supplementary Material. With similar pre- and post-items, these
two short self-reporting instruments examined future expecta-
tions and past experiences using HAs in everyday life, including
two-party and multi-party conversations. The questionnaire com-
prised six items concerning corresponding expectations/experien-
ces on (1) managing hearing in everyday life, (2) handling and
using a HA, (3) hearing in two-party conversations, (4) hearing
in multi-party conversations, (5) hearing speech on radio and
TV, and (6) participation in conversations. Each item was cre-
ated based on the relevant factors presented in the literature (e.g.

Knudsen et al. 2010). Responses were elicited using a five-point
scale ranging from “I completely disagree” (1) to “I completely
agree” (5), with higher scores (total: 30) reflecting positive
expectations/experiences concerning HA use. HA-EXP-Q1 was
administered before HA adoption and HA-EXP-Q2 after eight
months of HA use. The observed Cronbach’s alphas ranged from
0.81 to 0.88 between the two measurement occasions.

Statistical analyses

The first phase of the analysis comprised an initial examination of
the data, with ranges and means of background variables calculated.
During the next phase, a linear mixed model (Hox 2010) was used
to reveal possible significant changes in self-assessment scores at dif-
ferent evaluation points during the follow-up, and with respect to
the background variables: age; gender; social status; hearing loss
severity measured with BEHL in PTA; form of audiogram in PTA;
and type and number of HAs. In statistical analyses, the back-
ground variable social status was defined by living arrangements,
that is, whether the participant was living alone or with someone,
because living arrangements were viewed as crucial in differentiating
participants’ social status in terms of opportunities to use HAs in
everyday social conversations. Based on Akaike’s (1974) and
Bayesian (Schwarz 1978) criteria, a random intercept model was
used in all analyses so that the subjects were treated as random
effects. The random intercept model corresponds to standard
repeated measures analysis of variance, but with better handling of
missing data (Hox 2010). The associations of different self-reporting
measures, social-communicative restrictions (QDS scores), benefits
and satisfaction with HAs (IOI-HA scores), and expectation (HA-
EXP-Q1) and experience (HA-EXP-Q2) scores were inspected using
similar linear mixed models, as in previous analyses. Furthermore,
Pearson product moment correlation also was used to estimate
associations between IOI-HA scores and experiences with HA use
(HA-EXP-Q2 scores) to examine HA-EXP-Q questionnaires’ valid-
ity. All analyses were conducted using SPSS for Windows
(Version 26).

Results

Self-reported HA rehabilitation outcomes in the group of work-
ing-age first-time HA users were generally positive. The

0

1
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3

4

5

Use easen comm sa�sf RAL IO QOL Total

IOIHA1

IOIHA2

HA use         benefit         ac�vity        sa�sfaction personal impact          QOL              total

IOI-HA scores

IOI-HA items

Figure 1. Self-reported mean single item values (max 5) after one month and after eight months of HA use as measured by the International Outcome Inventory of
Hearing Aid Use (IOI-HA). activity: residual activity limitations; benefit: benefits of using HA; HA use: hearing aid use; IOIHA1: after one month of HA use; IOIHA2: after eight
months of HA use; impact: impact on others; personal: remaining personal restrictions; QOL: quality of life; satisfaction: satisfaction with HA; total: total IOI-HA score.
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International Outcome Inventory for Hearing Aids (IOI-HA)
reported that participants experienced HAs as functional devices
(Figure 1). The participants’ self-reported mean IOI-HA total
scores, and the seven mean item scores registered at approxi-
mately 4 out of the maximum of 5, which is high, after one
month and after eight months of HA use. IOI-HA total scores
after eight months of HA use ranged from 14 to 35 (maximum
35), with a median of 28. IOI-HA mean total scores remained
stable during the follow-up, and no statistically significant differ-
ence was found between the two evaluation points after one
month (mean: 27.52) and after eight months (mean: 27.61) of
HA use.

Of the seven dimensions, HA use at eight months, satisfaction
with HA, personal restrictions, and impact on others scored 4 or
above. The scores were below 4 for HA use at one month, bene-
fits of using HA, residual activity limitations, and quality of life.
The first item of the IOI-HA, daily use of HA, increased during
the eight-month follow-up and, on average, was four to eight
hours a day (the HA use IOI-HA score was 4.2, as shown in
Figure 1). Almost half the participants used HA more than eight
hours. No one at one-month IOI-HA and four at eight-month
IOI-HA (3.8%) reported not using their HAs. In addition to
IOI-HA, the participants were asked at the eight-month follow-
up where they regularly used their HAs, with 80% reporting
regular use at home and 69% at work.

Age was a statistically significant background variable [F(1,
121)¼4.06, p¼ 0.04]: Younger working-age participants reported
better outcomes in IOI-HA than older ones, both after one
month and after eight months of HA use. None of the other
background variables—that is, gender, social status, hearing loss
severity or form, or type and number of HAs—exerted a statis-
tically significant effect on self-reported IOI-HA outcomes,
though gender came close to statistical significance (p¼ 0.09).
After eight months, the mean total scores were lower for male
(26.14) than for female participants (28.02).

For the QDS, self-reported difficulties in social-communica-
tive functioning decreased statistically significantly during the
eight-month follow-up [F(2, 217)¼18.40, p< 0.001; Figure 2].
Before HA use, the participants’ total QDS scores ranged from
25 to 115 (mean: 66.75; SD: 18.95); after one month, from 27 to
104 (mean: 61.63; SD: 16.88); and after eight months, from 28 to
103 (mean: 57.80; SD: 17.08).

Of the background variables, a statistically significant main
effect for gender was found [F(1, 135)¼9.40, p¼ 0.003; Figure 2].
Female participants reported less social-communicative difficul-
ties than males. This difference was found before, after one
month, and after eight months of HA use. Age also exerted a
statistically significant main effect: Older participants reported
fewer social-communicative difficulties than the younger partici-
pants at all evaluation points [F(1,162)¼11.51, p¼ 0.001]. It
should be noted that HA type (BTE, ITE, and RITE) almost
exerted a statistically significant effect on social-communicative
functioning (p¼ 0.071; see Figure at Supplementary Material).
Users of ITE (in the ear) HAs did not experience a gradually
declining change in social-communicative difficulties as did users
of BTE (behind the ear) and RITE (receiver in the ear) HAs. All
interactions between time and the other background variables—
that is, social status, hearing loss severity and form, and number
of HAs—were statistically non-significant (p> 0.10).
Furthermore, the results did not change after controlling for
background variables in a specific analysis.

Pre-rehabilitation expectations (HA-EXP-Q1) concerning
HAs’ utility in real-life situations were high before acquiring
HAs (Figure 3). Post-rehabilitation experiences (HA-EXP-Q2)
after using HAs for eight months were lower, but the difference
was not statistically significant, suggesting that expectations for
HA use were fulfilled. A significant main effect for age was
found when predicting self-reporting expectations and experien-
ces [F(1,172)¼7.59, p¼ 0.006]. Younger participants reported
higher expectations and experiences compared with older ones.
None of the other background variables affected self-reported
expectations and experiences.

Of the separate HA-EXP-Q1 items, pre-rehabilitation expecta-
tions concerning HA benefits in managing daily life, two-party
and group conversation, and participation in conversation were
less fulfilled in HA-EXP-Q2 than in handling of HA, and hearing
the radio/TV. Correlations between the questionnaire on experi-
ences (HA-EXP-Q2) and the IOI-HA at the eight-month follow-
up point were statistically significant (0.73; see Figure at
Supplementary Material). Thus, the results gained with HA-EXP-
Q2 were in line with the results from IOI-HA2, suggesting that
the HA-EXP-Q2 questionnaire is valid for evaluating HA
rehabilitation outcomes.
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Finally, when the associations between different self-reporting
measures were inspected using similar linear mixed models, as in
previous analyses, it was found that high self-reported pre-
rehabilitation expectations (HA-EXP-Q1) exerted a statistically
significant positive effect on the success of HA rehabilitation
measured by IOI-HA total score [F(1, 114)¼13.8, p¼ 0.001].
Other statistically significant associations between the outcome
measures were not found.

Discussion

HA outcomes measured by IOI-HA

Our findings indicated that HA rehabilitation was successful for
working-age first-time HA users with adult-onset, gradually
acquired, mild-to-moderate sensorineural hearing loss. The
answers to the International Outcome Inventory for Hearing
Aids (IOI-HA) indicated positive and stable HA outcomes both
after one month and after eight months of HA use. At eight
months, the mean IOI-HA total score (3.9) was higher than in
previous studies of older populations (e.g. Wu et al. 2019).

The mean sub-item IOI-HA score for HA use (4.2) in our
study was similar to that of many previous studies (e.g. Arlinger,
Nordqvist, and €Oberg 2017; Meister et al. 2015). In our study,
most participants reported using their HAs regularly at home
and at work, and there were only a few non-users (3.8%) at the
end of the eight-month follow-up. This corresponds with previ-
ous studies including younger participants (e.g. 85% regular HA
users in Bertoli, Bodmer, and Probst 2010), but differs from
prior studies on older adults who use HAs less regularly (Barker
et al. 2015). Thus, our study suggests that working-age HA users
may be more committed to regular HA use than older adults,
and that coping in work life may be a strong motivator for active
HA use.

The mean sub-item IOI-HA score for HA satisfaction (4.4)
was clearly higher than in most previous studies (e.g. 3.6 in
Kramer et al. 2002; 3.3 in Wu et al. 2019), with the exception of
the study by Meister et al. (2015), with which it is identical. In
Meister et al. (2015), the participants were younger than in most

previous studies on older adults, and comprised, as in our study,
a more homogeneous sample of patients with mild-to-moderate
hearing loss. This suggests that younger participants are more
satisfied with their HAs than older adults.

In our study, age was a significant background factor within
the working-age population: The younger working-age partici-
pants reported better IOI-HA outcomes than older ones. This
finding contradicts those from previous studies that found no
relation between age and IOI-HA outcome in more heteroge-
neous populations, including older adults and experienced HA
users (e.g. Arlinger, Nordqvist, and €Oberg 2017). The finding of
better outcomes among younger working-age participants
emphasises the importance of early detection of hearing loss and
the timely provision of HAs, which recent studies found promote
better psychosocial well-being (Tsimpida et al. 2021).

Similarly, as in many other studies (e.g. Arlinger, Nordqvist,
and €Oberg 2017), hearing loss severity measured with PTA was
not connected to self-reported HA outcomes in IOI-HA, reflect-
ing the fact that functional personal outcomes may differ from
clinically measured audiological outcomes. Considering that we
studied participants with mild and moderate hearing loss, this
finding does not challenge the fact that hearing loss severity can
affect HA outcomes in studies that include participants with
more severe hearing losses (e.g. Houmøller et al. 2022).

Based on previous studies (e.g. Arlinger, Nordqvist, and
€Oberg 2017), we expected bilateral HA fitting to be connected to
better IOI-HA outcomes than unilateral fitting, but our study
did not support these prior findings. This may be related to the
fact that most participants in our study had mild hearing loss,
and many preferred unilateral fitting.

Social-Communicative functioning before and after HA
rehabilitation

We found a statistically significant reduction in self-reported
social-communicative difficulties in the QDS after one month
and after eight months of HA use, indicating stable, positive out-
comes in social-communicative functioning. The sustained
improvement in social-emotional and communicative functions
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among working-age first-time HA users corresponds with previ-
ous studies of older adults in longer follow-ups (e.g. Mulrow,
Tuley, and Aguilar 1992). None of the background variables—
that is, age, gender, social status, hearing loss severity or form
(PTA), and type and number of HAs—affected improvement in
social-communicative functioning. This also was found in some
prior studies on older adults (e.g. Hickson, Worrall, and Scarinci
2007) and further emphasises the importance of studying social-
communicative functioning as an independent dimension of
rehabilitation outcomes.

In our study, age exerted a statistically significant main effect
on social-communicative functioning: Older working-age partici-
pants reported fewer social-communicative restrictions than
younger ones, both before and after HA use. Similarly, gender
emerged as an interesting background variable: Female partici-
pants self-reported fewer social-communicative restrictions com-
pared with male participants both pre- and post-rehabilitation.
The observed age and gender differences have not been reported
in prior studies that examined self-reported social-communica-
tive functioning as such, but our study corresponds with general
findings that women report more positive HA outcomes than
men (e.g. Arlinger, Nordqvist, and €Oberg 2017). The reason for
this difference deserves further study.

Expectations and experiences with HA use

Before HA fitting, first-time HA users’ expectations of HAs were
high, particularly among younger participants. The participants’
experiences after eight months of HA use did not differ from
their expectations statistically significantly, suggesting that pre-
rehabilitation expectations mainly were fulfilled. It should be
noted that the expectations concerning participation in conversa-
tional encounters were less fulfilled, indicating that first-time HA
users’ expectations in this respect may have been unrealistic.
Unrealistic expectations of HA use also have been found in pre-
vious research (e.g. Meister et al. 2008). As in Saunders, Lewis,
and Forsline (2009), in our study, high expectations were associ-
ated with better overall HA outcomes. Thus, our study supports
using pre-fitting expectations to predict HA outcomes. Our
results also indicate that the simple six-item EXP-HA-Q ques-
tionnaires developed for this study can be useful for measuring
HA outcomes, as they correlated strongly with IOI-HA. EXP-
HA-Q1 and EXP-HA-Q2 may amend other measures in provid-
ing systematic and clinically usable data about expectations and
real-life experiences in different communicative situations, such
as two-party and group conversations.

Data reliability

Our sample of 144 first-time HA users with gradually acquired
sensorineural hearing loss was homogeneous with respect to age
(working age), as well as hearing loss type (adult-onset gradual
sensory-neural) and severity (mild-to-moderate). The data also
were equally representative of male and female participants.
Although the sample is not very large, it clearly represents a less-
studied population that is still in the labour force with an age
range of 23–66. Furthermore, all participants were first-time HA
users, so the data were more consistent and reliably interpretable
than if the data comprised both new and experienced HA users.

The longitudinal study design was thorough in following up
working-age first-time HA users three times—before their HA
fitting, after one month of HA use, and after eight months of
HA use. Most previous studies have reported shorter follow-ups

or did not include any pre-rehabilitation measures (see, e.g.
Barker et al. 2015). The use of three different kinds of self-
reporting assessment instruments strengthened the study’s design
and allowed for an examination of different dimensions of HA
outcomes. These self-reporting instruments have been found to
work well in measuring experienced HA outcomes, as well as
changes in social-communicative functioning (e.g. Kramer et al.
2002). However, in measuring hours of actual HA use time, self-
reporting instruments have been found to be less-reliable com-
pared with intrinsic data logging directly from the aid (Solheim
and Hickson 2017). We collected self-reported hours of HA use
with IOI-HA at two separate evaluation points: after one month
and after eight months of HA use. The hour totals were consist-
ent within one participant; thus, in this respect the estimates
appear to be reliable.

The loss of participants in a follow-up study presented a
potential problem. In our study, the number of participants
decreased from the initial 144 respondents to 103 between the
one-month and eight-month follow-ups. However, the loss of
information in this study occurred randomly due to factors such
as address changes, inattention (leaving the back of the question-
naire unanswered), and missing details in hospital records.
Nevertheless, this type of random missing information does not
jeopardise or bias the results from a follow-up (Kristman,
Manno, and Côt�e 2003). All analytical assumptions were assessed
using traditional linear model diagnostics, and based on the find-
ings, the assumptions were met in all analyses.

Conclusions, clinical relevance, and future studies

Both high HA satisfaction (IOI-HA) and improvement in social-
communicative functioning (QDS) measures indicated that HA
rehabilitation was successful for the working-age participants
studied. The qualitative analysis of video-recorded everyday con-
versations from a sub-sample supported this finding, in which
the HA users did not differ from their partners with normal
hearing in frequency of hearing related problems (Laakso et al.
2019). Thus, short self-reporting tools can be used in clinical
practice to gather information on the everyday life success of
HA rehabilitation. Considering that HA outcomes were good
and stable from one month until eight months, it may be suffi-
cient to measure self-reported outcomes once after HA fitting.
However, the outcome measurement’s optimal timing still
deserves further study. Despite the good average outcome, four
non-users were left at eight months. In the interview study con-
ducted with a smaller sample within this study (Koskela et al.
2016), the participants’ experiences with the rehabilitation pro-
cess ranged from smooth to ambivalent. Ambivalent rehabilita-
tion outcomes should be studied with a larger sample of non-
users and irregular HA users to get a better picture of this phe-
nomenon’s social dimensions.

In this study, only younger age and high expectations of HA
use were found to be associated with better HA outcomes; thus,
HAs should be provided early when hearing deteriorates.
Furthermore, positive expectations of HA use should be encour-
aged in professional encounters. Overall, based on our results,
HA rehabilitation outcomes appear to be more dependent on
patients’ expectations towards HAs than on audiological variables
or type and number of HAs. This further emphasises the fact
that hearing health professionals should pay special attention to
interviewing and listening to their patients’ views on HA use.
Similar to previous studies, our findings suggest that measuring
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pre-rehabilitation expectations can be useful in predicting HA
outcomes in clinical practice (cf. Vestergaard 2006).

Considering that most audiological and demographic back-
ground factors did not influence HA outcomes, professional
patient interaction in rehabilitation encounters and its relation to
differences in HA outcomes could be examined further. Several
researchers have recommended a more patient-centered
approach that includes shared decision-making in HA rehabilita-
tion to improve HA outcomes (e.g. Afzarini et al. 2019), but
only a few studies have addressed the actual fitting process, indi-
cating a great need for more empirical research. Our examin-
ation of the video-recorded rehabilitation encounters from a sub-
sample of the participants (Ruusuvuori et al. 2020) demonstrated
how more patient-centered styles of recommending HAs to
patients resulted in more shared decision making, increasing the
patients’ adherence to HA use.

In clinical practice, self-reports of HA outcomes should be
amended with remote data logging from HAs, which can offer
ecologically valid information about individual use patterns in
different everyday contexts at home and at work (cf. Solheim
and Hickson 2017). It has been observed recently that data-
logged HA use time is associated with IOI-HA outcomes in both
first-time and experienced HA users (Houmøller et al. 2022).
Thus, along with gathering the patient perspective on HA satis-
faction and social-communicative functioning, data logging can
identify patients who use their HAs rarely, so that hearing health
professionals can provide appropriate rehabilitative support
for them.
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