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ORIGINAL ARTICLE
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aDepartment of Special Needs Education, University of Oslo, Oslo, Norway; bDivision of Mental and Physical Health, Norwegian
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Tinnitus and Hyperacusis Clinic, Oslo, Norway

ABSTRACT
Objectives: There are currently no validated hyperacusis questionnaires available in Norway.
This study evaluates a new (Norwegian) translation of Khalfa’s Hyperacusis Questionnaire.
Another aim was to examine levels of psychological distress in Norwegian hyperacusis patients.
Materials and methods: Seventy-six hyperacusis patients between 21 and 68 years of age com-
pleted an online survey on two occasions comprising the Norwegian Hyperacusis Questionnaire
(HQ) and Hospital Anxiety and Depression Scale (HADS).
Results: The average scale score for HQ was 25.9 ±9.0. The HQ scale and subscales had good to
excellent internal consistency, except the emotional subscale, which had somewhat lower reli-
ability. The test-retest reliability was moderate to good for the HQ scale and subscales. Fifty-five
percent of patients had symptoms of anxiety, while 43% had symptoms of depression.
Conclusion: This preliminary investigation found the Norwegian HQ to be a reliable and valid
measure. Patients had more symptoms of anxiety than depression, which is in line with previous
findings. Future studies may wish to evaluate the factor structure and measurement invariance
of the Norwegian HQ.
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Introduction

Clinical hyperacusis is characterised by marked
intolerance to ordinary environmental sound while
hearing thresholds are quite normal [1]. Hyperacusis
affects between 8 and 15% of the population and
often co-exists with tinnitus [2,3]. The mechanisms
underpinning hyperacusis has been described in dif-
ferent models including the central gain model that
suggests hyperacusis is the result of sustained and
persistent increase in the central auditory system [4].
Another model suggests that noise-related avoidance
and anxiety are modulating factors of the central
auditory reaction in hyperacusis [5]. It is unsurprising
that persons sensitive or fearful of environmental
sounds engage in avoidance behaviours and experi-
ence psychiatric comorbidities [6].

While the loudness discomfort level (LDL) is the
most commonly used audiometric measure of

hyperacusis, the Hyperacusis Questionnaire (HQ) [7]
is the most commonly used clinical questionnaire.
HQ has been adapted to and validated in several lan-
guages [8–14]. Studies generally report acceptable
internal consistency (i.e. a� 0.70) although the ori-
ginal study by Khalfa and colleagues [7] report
slightly poorer internal reliability. In terms of test-
retest reliability, Intra-Class Correlations (ICC) are
reported between .73 (Attentional dimension of HQ)
and 0.88 (full scale HQ) [8,13]. Bastos and Sanchez
[13] report moderate item level test-retest reliability
for the majority of items (i.e. Cohen’s Weighted
Kappa).

The adaptation and validation of HQ in different
languages allows for cross-cultural comparisons of
study results. Further, it helps clinicians and other
health personnel in different countries by giving them
access to sound hyperacusis assessment tools. At pre-
sent, HQ has not been adapted into Norwegian and
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therefore not validated using a Norwegian sample.
Further, there are no other validated hyperacusis
questionnaires available in Norway. This study aims
to addresses this important need by validating a
Norwegian adaptation of HQ.

Another aim was to evaluate psychological distress
in Norwegian patients with self-reported hyperacusis.
To this end, patients were administered the Hospital
Anxiety and Depression Scale (HADS) [15].
Hyperacusis patients commonly experience psycho-
logical distress. For example, a study of 62 Swedish
patients with a primary complaint of hyperacusis
report based on a short, structured diagnostic inter-
view that as many as 47% of patients had a comorbid
anxiety disorder with social phobia being the most
common, while 8% suffered from major depression
[6]. Others report somewhat higher levels of depres-
sion among patients with hyperacusis [16]. When the
same Swedish hyperacusis patients completed HQ and
HADS there were 31 and 21 patients who meet cut-
off (i.e. HADS subscale score �8) [15] for anxiety
and depression, respectively. Furthermore, there was a
significant and positive correlation between the emo-
tional dimension of HQ and the anxiety subscale
from HADS [17]. Another study has found significant
and positive correlations (i.e. r¼ 0.31� 0.48, ps <.01)
between both HADS subscales, and the HQ full scale
and subscales [8].

The present preliminary study aims to provide the
first-ever validated hyperacusis questionnaire in
Norway by validating a Norwegian adaptation of
Khalfa’s Hyperacusis Questionnaire using a test-retest
design. A second aim was to evaluate psychological
distress in Norwegian patients with self-reported
hyperacusis.

Materials and methods

Participants and procedure

The sample comprised 76 patients (87% females) with
self-reported hyperacusis, who were on average
47 years of age. Patients were recruited through two
Norwegian audiology-themed closed Facebook-groups
with approximately 800 and 6500 members, respect-
ively. Patients completed an online survey comprising
background questions (i.e. age, gender, and patient
email address), HADS and the Norwegian adaptation
of HQ on two occasions. Patients had to answer in
the affirmative to the question: Do sounds make you
feel unwell or cause you physical pain? in order to par-
ticipate in the study and as a way of assessing self-
reported hyperacusis or other symptoms of decreased

sound tolerance. The data were collected during
February and March 2019. The Norwegian Centre of
Research Data approved the methods of this study.

Measures and statistical analyses

The Hyperacusis Questionnaire (HQ) [7] is comprised
of 14 items (HQ-T), which patients rate on a scale
from 0 (response corresponding to “No”) to 3
(response corresponding to “Yes, a lot”). Items are
divided into three dimensions (i.e. subscales):
Attentional dimension (HQ-A; items 1� 4), Social
dimension (HQ-S; items 5� 10), and Emotional
dimension (HQ-E; items 11� 14). A cut-off score
>28 represents strong auditory hypersensitivity,
although some suggest this cut-off is too high and
propose a lower cut-off [11,14]. HQ was adapted to
Norwegian using the Translation, Review,
Adjudication, Pretesting and Documentation
(TRAPD) approach. TRAPD is a team approach
where team members (i.e. translators) work both
independently and together to develop an adaptation
of a questionnaire into a target language and culture
(for a detailed description, see [18]). A schematic
overview of the approach is presented in Figure 1.

The Hospital Anxiety and Depression Scale
(HADS) [15] is comprised of 14 items (HADS-T)
with seven items tapping anxiety (HADS-A) and
depression (HADS-D), respectively. Items are rated
on a 4-point scale and scores are summed to create a
total scale score and subscale scores, respectively.
HADS has previously been adapted and extensively
used in Norway. The Norwegian HADS demonstrates
good psychometric properties [15].

Data analyses were performed using the R software
environment for statistical computing and graphics
[19]. Internal consistency was evaluated using
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Figure 1. Schematic representation of the TRAPD approach
from Harkness [18].
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Cronbach’s coefficient alpha (a) [20] and ordinal
alpha (Oa). Item-level test-retest reliability was
evaluated using Cohen’s Weighted Kappa (Kw) and
scale-level test-retest reliability was evaluated with
Intra-Class Correlations (ICC) using a two-way mixed
model with absolute agreement. The following criteria
were applied for interpreting Kw: 0.21<Kw<

0.40¼ fair agreement, 0.41<Kw< 0.60¼moderate
agreement, 0.61<Kw< 0.80¼ substantial agreement
and 0.81<Kw< 1.00¼ almost perfect agreement [21]
and for scale and subscale reliability: 0.51< ICC
<0.75¼ acceptable reliability with, 0.76< ICC
<90¼ good reliability with and ICC >0.90¼ excellent
reliability [22].

Results

Descriptive statistics and HQ and HADS
correlations

The average HQ-T score was 25.87 ± 9.09 and 30
patients (39.4%) met Khalfa’s cut-off for strong audi-
tory hypersensitivity. They had an average HQ-T
score of 35.03 ± 3.69. The average HADS-T score was
14.13 ± 6.87 and 42 (55.3%) and 33 (43.4%) patients
met cut-off for anxiety (10.64 ± 2.42) and depression
(9.88 ± 1.93), respectively, with HADS subscale scores
�8. HQ and HADS correlations were all significant
(ps<.001). See Table 1 and Figure 2.

Psychometric evaluation of HQ

HQ inter-item correlations (within subscales) ranged
from 0.06 (Item 11 with Item 12) to 0.84 (Item 3
with Item 4). Five correlations fell below 0.30. The
scale reliability of HQ-T was excellent, while the
internal reliability for HQ-A and HQ-S was good.
HQ-E had somewhat lower internal reliability. The
internal reliability of HQ-S increased to 0.87 if Item 5
was deleted and HQ-E increased (substantially) to
0.81 if Item 11 was deleted. Ordinal alphas were gen-
erally a little higher.

The percentage of hyperacusis patients who
responded the same on both occasions ranged from
45.9% (Item 11) to 73.8% (Item 5), while the percent-
age of patients who had �1-point difference between
occasions was above 86.9% for all items. Cohen’s
Weighted Kappa values ranged from 0.39 (Item 11) to
0.68 (Item 10), with all items, except Item 11 and Item
13, achieving a moderate level of agreement between
the two testing occasions (i.e. Kw> 0.40). Thus,
patients’ responses on HQ was stable across time. HQ
scale and subscale test-retest reliability was good for
the most part (see Table 1 rightmost column).

Discussion

The average HQ-T score in the present study was sub-
stantially higher than the original study by Khalfa and
colleagues (15.00 ± 6.7) [7]. Our result is more in line
with Shabana et al. [10], who report an average total
score of 20 ± 7.9 and 28.9 ± 5.3 in their two samples of
hyperacusis patients without and with comorbid tin-
nitus. An obvious explanation for these discrepant
results is the differing samples; Khalfa used a general
population sample where study participation did not
necessitate a complaint of hyperacusis, whereas partic-
ipants in our and Shabana’s studies all had a

Table 1. Means, standard deviations, and Pearson correlations for Hyperacusis Questionnaire (HQ) and Hospital
Anxiety and Depression Scale (HADS) at first testing occasion (N¼ 76).

M ± SD 1. 2. 3. 4. 5. 6. 7. a Oa ICC

1. HQ-T 25.87 ± 9.09 – 0.91 0.94 0.90
2. HQ-A 6.95 ± 2.95 0.92 – 0.80 0.84 0.83
3. HQ-S 10.87 ± 4.53 0.93 0.78 – 0.86 0.91 0.89
4. HQ-E 8.05 ± 2.66 0.82 0.70 0.60 – 0.69 0.74 0.68
5. HADS-T 14.13 ± 6.87 0.56 0.53 0.51 0.47 – 0.88 0.91 0.85
6. HADS-A 7.86 ± 3.87 0.47 0.44 0.42 0.41 0.89 – 0.82 0.85 0.83
7. HADS-D 6.28 ± 3.82 0.54 0.51 0.50 0.43 0.89 0.60 – 0.82 0.88 0.83

Note. HQ-T: Total; HQ-A: Attentional; HQ-S: Social; HQ-E: Emotional; HADS-T: Total; HADS-A: Anxiety; HADS-D: Depression; a: Cronbach’s
alpha coefficient; Oa: Ordinal alpha; ICC: Intra-Class Correlation. Correlations are all significant at p<.001.

Figure 2. HQ total scale (HQ-T) score distribution (N¼ 76).
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complaint of hyperacusis. While Shabana et al. report
a lower HQ-T score in hyperacusis patients relative to
hyperacusis patients with comorbid tinnitus, our
HQ-T average score, which is somewhere in between.
This may likely reflect that some of our patients had
comorbid tinnitus (something we did not ask patients
about specifically) and these patients may have scored
higher on HQ. It nonetheless suggests that it is
important to test for both conditions, not just because
they often co-exist [2,3], but because comorbid tin-
nitus may “inflate” scores on HQ.

In terms of the psychometric properties of the
Norwegian HQ, we found similarly to the Japanese,
Italian, Portuguese, and Dutch validation studies of
HQ [11–14] that internal reliability was near excellent
for HQ-T and good for HQ-A and HQ-S, while reli-
ability was somewhat lower for HQ-E. Ordinal alphas
were slightly higher. When we inspected inter-item
correlations within subscales and the impact of item
deletion on the subscale coefficient alpha, we found
that Item 11 (“Do noises or particular sounds bother
you more in a quiet place than in a slightly noisy
room?”) was the most problematic item. It correlated
weakly with all other subscale items and if deleted
from the HQ-E subscale, internal consistency
improved markedly. While the HQ was carefully
adapted into Norwegian using a thorough and estab-
lished translation procedure, we cannot be absolutely
certain that the lower scale correlation has to do with
the (poor or unclear) Norwegian translation of the
item. This uncertainly lies within all cross-cultural
questionnaire adaptations, even when rigorous transla-
tion procedures are used. However, we think it is
more likely that Item 11 is measuring something
slightly different to the other items in the subscale.
While Item 11 does have an emotional element (i.e.
bother you) and ought to fit with the emotional
dimension of HQ, the item seems to be more about
the place where one is bothered (i.e. a quiet place than
in a slightly noisy room) than on the emotional aspect
per se. We speculate that this could be a reason for the
low correlation with other subscale items and seems
also to explain the item’s low factor loading in
Khalfa’s original study. The ICCs were good for all
HQ subscales, except HQ-E, which had moderate test-
retest reliability. These results are similar to Bastos et
al. [13] and M€uller et al. [8], although we note that the
latter study used a sample of tinnitus patients, where
only a proportion (17.7%) had a complaint of hyper-
acusis. Although it was not an aim of the present
study, we checked the test-retest reliability of HADS,
as no other Norwegian studies have previously

reported on this, and found that the total scale as well
as the two subscales had good test-retest reliability (i.e.
all ICCs >0.80). Together these results suggest stability
of HQ and HADS scores across time. This is particu-
larly relevant for clinicians who may follow patients
through a treatment phase as HQ and HADS are reli-
able tools that can be used through patients’ treatment
trajectory.

Finally, we found evidence of comorbid anxiety
and depression in our sample of Norwegian patients
with self-reported hyperacusis. Specifically, we
observed significant and positive correlations between
HQ and HADS, and 42 and 33 patients met cut-off
for anxiety and depression, respectively. These results
are in line with previous studies [8,16,17] and indicate
that Norwegian patients with self-reported hyperacu-
sis have similar psychological complaints as patients
from other countries. Relatedly, we highlight that
prior to patient rehabilitation; it is important to estab-
lish if the patient has only hyperacusis or tinnitus, or
whether the two conditions co-exist as rehabilitation
differs because of this. Specifically, the recommenda-
tion is to focus on the patient’s hyperacusis first, as
this may not only alleviate hyperacusis, but also the
annoyance of tinnitus and associated psychiatric and
somatic complaints [23]. We recommend the
Norwegian HQ for use by researchers, and clinicians
in Norway prior to tests of pure-tone audiometry and
LDL measures. We encourage researchers to replicate
and extend our validation of the Norwegian HQ using
a larger sample recruited from a hospital or clinical
setting, and focussing on the factor structure of HQ
and measurement invariance evaluations.

Methodological considerations/limitations

One may level a criticism at the recruitment approach
and the distribution of HQ and HADS online. For
example, it may be argued that people who actively
engage with online groups (such as the Facebook
groups used for recruitment purposes in the present
study) are more motivated generally. However, online
recruitment has been advantageous in reaching
patients with acute tinnitus and long-time sufferers
[24] and we believe a parallel may be drawn to the
case of hyperacusis, although this has not yet been
empirically tested. Further, the online distribution of
HQ and HADS has been successfully demonstrated
[2]. Another related criticism is that we relied on the
patients to self-report a complaint of hyperacusis by
use of a questionnaire. However, hyperacusis is a sub-
jective self-reported condition [25] and even using a
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clinical measure such as LDL to diagnose hyperacusis,
patients self-report the discomfort of sounds. Another
possibility is to use a structured clinical interview, but
unfortunately, we did not have the opportunity to use
this in the present study. We nonetheless suggest that
future studies may like to use this; alternatively, open-
ended questions could be added to gather more infor-
mation from the patients if recruited online.
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