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Background and Objectives: Hearing aid (HA) use is a common rehabilitation method for
people with hearing loss. This study aimed to investigate whether the use of HA will advance
the health-related quality of life (HRQoL). Subjects and Methods: Patients referred to a pub-
lic audiological department in Norway were invited to participate in this pre-post interventional
study. The RAND-SF-36, a generic HRQoL questionnaire, was administered to the partici-
pants before and three months after HA fitting. Changes in HRQoL dimensions were analyzed
for the whole group and for subgroups based on sex, age, and presence of tinnitus. Results:
A total of 202 adults (109 men; mean age, 66.68 years [SD=10.92]) were included in the
study. After a mean observation time of 91.63 days (SD=45.61), pain and general health sig-
nificantly improved. Women aged >70 years without tinnitus improved in social functioning,
while men aged <70 years with tinnitus improved in general health. Conclusions: Adults with
mild hearing loss reported better general health and less bodily pain three months after HA fit-
ting than before. The patient subgroups reported improved general health and social function-
ing. However, causation remains uncertain because of methodological limitations. A random-
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Introduction

Hearing loss is a large and increasing global health prob-
lem, leading to delayed language development, isolation, in-
ferior academic performances and fewer employment options,
among others [1]. As the prevalence increases with age, as much
as two thirds of adults over 70 years of age probably have a
clinically relevant hearing loss [2]. In the adult population,
hearing loss is associated with problems such as social with-
drawal and isolation, depression, cognitive decline, reduced
quality of life, and familial stress [3-6]. Use of hearing aids
(HAs) is a well-established rehabilitation method in adults with
mild to moderate sensorineural hearing loss [7]. For conductive,
asymmietric, and severe hearing losses, other interventions could
be more appropriate.

This is an Open Access article distributed under the terms of the Cre-
ative Commons Attribution Non-Commercial License (https://creative-
commons.org/licenses/by-nc/4.0/) which permits unrestricted non-com-
mercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

ized, controlled trial with a longer follow-up time could clarify such issues.
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Several reviews have studied the effect of HA use on health-
related quality of life (HRQoL). Chisolm, et al. [8] found that
HAs improve HRQoL by reducing psychological, social, and
emotional effects of sensorineural hearing loss. In their sys-
tematic review, however, generic measurements did not im-
prove after rehabilitation with HAs. In a Cochrane review in-
cluding five randomized controlled trials, the authors concluded
that HAs “are effective at improving hearing-specific health-
related quality of life, general health-related quality of life and
listening ability in adults with mild to moderate hearing loss”
[9]. The authors of this review found a small beneficial effect
of HAs on HRQoL based on two studies. Listening ability was
assessed using self-report outcome measures such as the Ab-
breviated Profile of Hearing Aid Benefit (APHAB). Nordvik,
et al. [10] also did a systematic review, concluding that HA use
seemed to improve general quality of life at follow-up within
the first year.

The term HRQoL could be defined as the way health is em-
pirically estimated to affect quality of life. It can be measured
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as general HRQoL, or disease specific HRQoL. In this study,
we have used the well-known general HRQoL questionnaire
RAND 36-Item Short Form Health Survey (RAND-SF-36)
[11]. Of its eight dimensions (see Subjects and Methods), so-
cial functioning and general health perception assumingly
would be most likely influenced by hearing loss, and maybe
hearing rehabilitation. Clinically, patients with mild to moder-
ate hearing loss often report social isolation and listening diffi-
culties.

One might argue that the effect of HAs on HRQoL has been
the subject of thorough investigation before, and is of little in-
terest. However, as costs associated with hearing rehabilitation
are substantial, and HA technology is improving, continuous
attention to effects (or lack of effects) is warranted.

The aim of the present study is to explore whether general
HRQoL improves in adults receiving HAs in our department,
and if so, whether some groups of patients are more prone to
improvement than others.

Subjects and Methods

The survey was conducted in the audiology section of the
otorhinolaryngology department at a public, secondary-level
hospital in the north-western part of Norway. This is the only
audiology department in this region, which means every per-
son in need of hearing rehabilitation is referred here. The total
population of the area is approximately 145,000, with a mix
of urban and rural areas. The amount of new HA fittings per
year is around 1,500 patients. HAs are publicly funded in Nor-
way, but patients pay a fee for every appointment with the au-
diologist (corresponding to approximately $40).

Inclusion of patients

Adults (>18 years old) granted with HAs on the basis of
hearing loss were invited to join this pre-post interventional
study. All patients had post-lingual hearing loss and were first-
time HA users. Aetiology of hearing loss was not considered
for this study. Exclusion criteria were: no wish to participate,
carlier HA use, dementia, or other conditions making them un-
able to answer the questionnaires.

Procedure

When included, patients were asked to answer the RAND-
SF-36 questionnaire on the day of HA fitting/adjustment. Fit-
ting of HA was done as a non-structured agreement between
the patient and audiologist based on individual hearing loss and
patient preferences. After 2—4 months, patients had a follow-
up appointment with their audiologist. This follow-up appoint-
ment serves mainly as a possibility to make minor HA adjust-
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ments and to resolve pertinent issues. Logging of HA use was
not done, nor were any systematic tools used for HA verification
and validation. They then answered another copy of RAND-
SF-36. The questionnaire was in paper form and took patients
around 10 minutes to complete. The patients could ask the
audiologist if they had questions related to the form. Both the
pre- and posttreatment appointments were done within the
same environment and with the same audiologist. Additional
information was retrieved from the patient records: age, sex, au-
diometric results, and symptoms. Data collection was performed
between August 2018 and May 2020, but was not affected by
the COVID-19 pandemic.

Audiometric measures

In terms of hearing loss, patients were grouped according
to the World Health Organization classification, where mild
hearing loss is pure tone average (PTA) up to 40 dB, moderate
from 41 dB to 60 dB, and severe from 61 dB. The better ear was
used for this grouping, and PTA was the average of hearing
threshold levels at 500, 1,000, and 2,000 Hz. In addition to
pure tone audiometry, speech audiometry was performed us-
ing the standard Norwegian three-word utterances list called
“HiST speech audiometry.” These three-word utterances are
intended for speech recognition threshold measurement. In ad-
dition to degree of hearing loss, patients were grouped in sen-
sorineural, conductive, or mixed type of hearing loss.

HRQoL

RAND-36 is the non-commercial version of SF-36, hence
we have used the name RAND-SF-36 throughout this article.
It is a well-known and widely used generic HRQoL question-
naire [11]. It has been translated to Norwegian by The Norwe-
gian Knowledge Centre for the Health Services (https://thi.
no/en). The health survey consists of 36 items covering eight
dimensions: physical functioning, role limitations due to phys-
ical problems, role limitations due to emotional problems, so-
cial functioning, emotional well-being, energy/fatigue (also
called vitality), pain, and general health perceptions. The scor-
ing was based on the RAND 36-Item Health Survey 1.0, de-
tails are found at the RAND Corporation webpage (https://
www.rand.org/), as well as the English translation of the ques-
tionnaire. All scores were transformed into a 0 to 100 scale
(worst to best), then the items belonging together were aver-
aged into their respective dimensions.

Analysis

Results from RAND-SF-36 at baseline and at follow-up
were examined using paired-samples t-tests. Calculations were
done for the whole study population, and after adjusting for
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sex, age, and tinnitus.

A 90% power with a two-sided level of significance of 5%
was chosen. Stark and Hickson [7] reported a difference of
-0.94 (SD 2.91) in the general health dimension pre- vs. post-
HA fitting. We therefore calculated with a mean of difference
1 (SD 3) and found a required sample size of 97 random
pairs. Due to considerable uncertainty, we chose to include
substantially more patients.

Statistical significance was defined as p<0.05. Statistical
analyses were performed with SPSS 25.0 (IBM Corp., Ar-
monk, NY, USA).

Ethics

The study was approved by the Regional Committee for
Medical Research Ethics (Ref. no 2018/933). Patients gave
written consent after receiving oral and written information
about the study. They were informed of all aspects of the study,
including the aim of reviewing the effect of HAs on HRQoL.

Results

A total of 202 patients were included in the study; 109 (54.0%)
were males. Mean age was 66.68 years (SD=10.92), Fig. 1 for
age distribution. Mean follow-up time was 91.63 days (SD=
45.61). Mean PTA for the study group was 25.90 dB (SD=
10.98) (right) and 27.64 dB (SD=14.31) (left). PTA ranged
from 0 dB to 53 dB in the better ear. All patients received
HAs on both ears. Other descriptive details are presented in

Table 1.

For the whole study population, two dimensions of RAND-
SF-36 improved significantly at follow-up compared to base-
line, namely pain, t(201)=-2.04, p=0.04, and general health,
t(201)=-2.52, p=0.01. For the other dimensions, no signifi-
cant changes were found (Fig. 2, Table 2).

Males reported significant improvement of general health,
t(108)=-3.18, p<0.01, at follow-up compared to baseline.
When adjusting for age, this improvement was only signifi-
cant for males <70 years of age, t(56)=-5.18, p<0.001, and
when dividing into 10-year age intervals, the age group 60—69
years showed significant improvement of general health, t(34)=
-3.22, p<0.01. After further adjustment, only males (<70) with
tinnitus (vs. no tinnitus) showed significant improvement of
general health, t(29)=-7.17, p<0.01.

Females reported significant improvement of social func-
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Fig. 1. Age distribution of study population (n=202).

Table 1. Descriptive demographics of the patients included in the study

Variable Total (n=202) Males (n=109) Females (n=93)

Age (yr)

Mean=£SD 66.68+10.92 67.17£10.55 66.11£11.31

Median (range) 68 (29-88) 69 (29-86) 67 (30-88)
Tinnitus

None 111 (55.0) 59 (54.1) 52(55.9)

Little/minor problem 47 (23.3) 28 (25.7) 19 (20.4)

Some/a lot 44 (21.8) 22(20.2) 22(23.7)
Type of hearing loss

Sensorineural 199 (98.5) 108 (99.1) 91(97.8)

Conductive 2(1.0) 0 2(2.2)

Mixed 1(0.5) 1(0.9) 0
Laterality of hearing loss

Bilateral 181 (89.6) 100 (91.7) 81(87.1)

Unilateral 21 (10.4) 9 (8.3) 12 (12.9)
Degree of hearing loss

Mild 193 (95.5) 103 (94.5) 90 (96.8)

Moderate/severe 9 (4.5 6(5.5) 3.2
Word recognition score (best ear) (%) 96.7 95.4 98.3

Values are presented as numbers (percentages) unless otherwise indicated. Percentages may not total 100% due to rounding.
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Fig. 2. Radar chart comparing mean RAND 36-Item Short Form Health Survey (RAND-SF-36) dimensions at baseline (blue) and follow-

up (orange). *Statistically significant changes.

Table 2. Paired-samples t-tests comparing means of RAND 36-ltem Short Form Health Survey (RAND-SF-36) dimensions at baseline and

on follow-up (n=202)

Dimension Baseline Follow-up @)
Physical functioning 83.76 (18.25) 82.70 (19.88) 0.08
Role limitations due to physical problems 71.91 (38.39) 74.26 (37.40) 0.32
Role limitations due to emotional problems 81.85(33.26) 82.67 (33.29) 0.70
Social functioning 83.79 (20.30) 86.05 (19.35) 0.05
Emotional well-being 83.62 (13.08) 83.18(13.97) 0.53
Energy/fatigue 64.01 (18.57) 65.10 (18.08) 0.26
Pain 68.16 (24.67) 70.74 (24.05) 0.04*
General health 67.45 (16.47) 69.48 (18.57) 0.01*

Values are presented as mean (SD). *Statistically significant

tioning, (92)=-2.64, p<0.01. When adjusting for age, this im-
provement was only significant for females >70 years of age,
t(37)=-5.59, p=0.01, and when dividing into 10-year age inter-
vals, the age group 70—79 years showed significant improve-
ment of social functioning, t(27)=-2.87, p<0.01. After further
adjustment, only females (>70) with no reported tinnitus showed
significant improvement of social functioning, t(25)=-5.29,
p=0.04.

No improvement in pain was found when adjusting for tin-
nitus in the whole study population.

Discussion

Our patients reported a significant improvement of the
HRQoL dimensions pain and general health at follow-up around
3 months after HA fitting. Although significant, the changes are
quite small (Table 2) with only a 2-point improvement in gen-
eral health on the 0—100 scale. As visualized in Fig. 2, this is
a small change, hence clinical value is uncertain.

Several literature surveys report that HAs improve HRQoL
in adults with mild to moderate hearing loss [8-10,12], our re-
sults are thus in line with this.

HRQoL measures can be generic or disease specific. Generic
measures such as RAND-SF-36 are less sensitive to the effects
of hearing interventions [13], but were chosen in this study as
to explore the impact of HAs on general health perception. Us-
ing generic measures also eases comparison between conditions/
diseases. However, different generic HRQoL measures (ques-
tionnaires) are known to emphasize slightly different aspects of
quality of life, and one may therefore calculate varying utility
scores within the same person, depending on which HRQoL
measure is used [14].

Our patients reported less bodily pain at follow-up com-
pared to baseline. As this effect might not be immediately con-
ceivable, one could suggest a decrease in total “illness” burden
in patients with other medical conditions as a possible explana-
tion. Moreover, as tinnitus is associated with more bodily pain
[15], a direct effect of HAs relieving tinnitus symptoms could
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be possible. In contrast with the other HRQoL dimensions, less
pain was not associated with a specific group of patients, for
instance sex, age, or tinnitus. This further implies a random
association.

Some prior studies have used SF-36 to measure the effect of
HAs on HRQoL. Joore, et al. [16] reported a significant im-
provement of the social functioning dimension 25 weeks after
HA fitting in a group of 80 hearing-impaired adults. For the 93
participants investigated by Stark and Hickson [7], only a sig-
nificant worsening of general health was seen 3 months post-
fitting of HAs. No other significant changes were found. How-
ever, a positive change was seen for hearing-specific quality of
life, measured with the Hearing Handicap Inventory for the El-
derly. In both these studies, the majority of patients received
monaural HAs. Crandell [17] found no significant changes in
SF-36 scores in 20 elderly people with mild to moderate hear-
ing loss after HA fitting, measured after 3 and 6 months. The
hearing-specific APHAB, however, showed significant improve-
ment. Together with our minor findings of improvement, as
well as the knowledge of larger reviews showing improvement
of other generic HRQoL measures after HA fitting, one might
speculate that the RAND-SF-36 shows very little sensitivity to
hearing-related aspects of HRQoL. However, as shown in an ar-
ticle using SF-36, hearing impairment is associated with poor-
er HRQoL than normal hearing [5]. According to these studies,
HRQoL seems to be worser as the hearing impairment is greater.

After adjusting for sex, age, and tinnitus, we found two sub-
groups who improved significantly: younger than average men
with tinnitus reported improved general health; and older than
average women, without tinnitus, reported improved social func-
tioning.

Tinnitus is known to affect men more than women, and is
correlated with age, although a decline in severity is found in
the oldest [18]. In a large cohort of older adults, Nondahl, et al.
[15] found that increasing tinnitus severity was associated with
lower HRQoL as measured with SF-36. HA is generally con-
sidered a good intervention in patients with hearing loss and
tinnitus, although tinnitus treatment with HA showed question-
able effect in a systematic review [19]. Whether it was an effect
on tinnitus that caused the positive effect in our male tinnitus
subgroup remains unanswered.

Males and females reported different effect of HAs in our
study: younger than average men with tinnitus reported im-
proved general health, while older than average women without
tinnitus reported better social functioning. Niemensivu, et al. [20]
found a positive effect of HA use on hearing-specific quality of
life, but only women reported improvement in general HRQoL.
However, in another Finnish study, the authors found improve-
ment in HRQoL for men, but not for women [21]. A recent
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study comprising 105 adults (>60 years) assessed quality of life
before and after HA fitting, using the World Health Organiza-
tion Quality of Life-Adults module [22]. The domain “social
participation” was improved in women. This corresponds with
our finding of improved social functioning in older women
after HA fitting. Indeed, a cross-sectional analysis found that
especially among older women, a strong association was seen
between social participation and self-rated good health [23].

This study has several limitations. First, the study has no
matched control group. This could have helped us discover
random variations in HRQoL. Second, as there was no blind-
ing, a response bias could have weakened our results because
of the “honeymoon” effect. However, blinding of HA use is
practically difficult. Third, we did not control for actual HA use
during the intervention time. It is a well-known fact that many
people do not use their HAs. However, our clinical experi-
ence is that most new receivers use their HAs quite eagerly
the first period of time.

An improved, future study would include a control group,
add hearing-specific measures for quality of life, use HA veri-
fication, and have a longer follow-up time.

In conclusion, in this pre-post interventional study, young-
er than average males (<70 years) with tinnitus reported im-
provement in general health, while older than average females
(>70 years) without tinnitus reported improvement in social
functioning, three months after fitting of HAs. The results of this
study should be interpreted with caution due to methodologi-
cal limitations. A randomized, controlled trial with a longer fol-
low-up time could clarify such issues.
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