
Clinical Application and Psychometric Properties of a
Norwegian Questionnaire for the Self-Assessment of
Communication in Quiet and Adverse Conditions
Using Two Revised APHAB Subscales
DOI: 10.3766/jaaa.16102

Peder O. Laugen Heggdal*†

Øyvind Nordvik‡

Jonas Brännström§
Flemming Vassbotn*†

Anne Kari Aarstad*

Hans Jørgen Aarstad*†

Abstract

Background: Difficulty in following and understanding conversation in different daily life situations is a
common complaint among persons with hearing loss. To the best of our knowledge, there is currently no

published validated Norwegian questionnaire available that allows for a self-assessment of unaided com-
munication ability in a population with hearing loss.

Purpose: The aims of the present study were to investigate a questionnaire for the self-assessment
of communication ability, examine the psychometric properties of this questionnaire, and explore how

demographic variables such as degree of hearing loss, age, and sex influence response patterns.

Research Design: A questionnaire based on the subscales of the Norwegian translation of the Abbre-

viated Profile of Hearing Aid Benefit was applied to a group of hearing aid users and normal-hearing
controls.

Study Sample: A total of 108 patients with bilateral hearing loss, and 101 controls with self-reported
normal hearing.

Data Collection and Analysis: The psychometric properties were evaluated. Associations and differ-
ences between outcome scores and descriptive variables were examined. A regression analysis was

performed to investigate whether descriptive variables could predict outcome.

Results: The measures of reliability suggest that the questionnaire has satisfactory psychometric prop-

erties, with the outcome of the questionnaire correlating to hearing loss severity, thus indicating that the
concurrent validity of the questionnaire is good.

Conclusions: The findings indicate that the proposed questionnaire is a valid measure of self-assessed
communication ability in both quiet and adverse listening conditions in participants with and without hear-

ing loss.
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INTRODUCTION

T
heself-assessment of communication difficulties

can provide valuable information to the clinician
on how a hearing loss influences the client’s ev-

eryday life. This information is important be able to im-

prove the rehabilitation quality and increase hearing

aid uptake (Beck, 2000; Knudsen et al, 2010; Saunders

et al, 2012). The identification and understanding of

which variables are related to communication difficul-

ties in persons with hearing loss help to provide knowl-

edge onhow to improve rehabilitation outcomes (Hickson
et al, 2010). However, when using self-assessment ques-

tionnaires in clinical practice, it is important that the

administration time is short, and that the analysis that

the clinician has to do is both straightforward and easy

to do (Bagatto et al, 2011). Patient-reported outcome

measures are developed to directly capture the patient’s

voice regarding his/her symptoms and functional sta-

tus, but the ability to do so effectively relies on using
an appropriate patient-reported outcome measure that

addresses specific symptoms and functions (Marshall

et al, 2006).

Difficulty with understanding conversation in differ-

ent daily life situations is a common complaint among

persons with hearing loss (Gates and Mills, 2005); such

situations include thosewhere individuals with hearing

loss are known to have problems, such as during ad-
verse listening conditions (Humes et al, 2013). These

problems may lead to participation restrictions and ac-

tivity limitations, which in turn may lead to withdrawal

and a resulting poorer quality of life (Stark and Hickson,

2004; Helvik et al, 2006; Öberg et al, 2007) Hence, a

main goal within audiological rehabilitation is to im-

prove the hearing-impaired person’s perception of

speech, for instance, through the use of amplification
provided with hearing aids. To systematically measure

the hearing-impaired person’s experience with commu-

nication before a hearing aid fitting should therefore be

of primary interest (Cox and Alexander, 1995). This

would be valuable insofar as involving the patient in

the rehabilitative process and as a method for the ver-

ification of hearing aid fittings, not to mention the effect

on self-reported difficulties with communication in both
quiet and adverse listening situations. In addition,

studies on the effect of hearing loss on general health

and quality of life should include self-reported problems

with communication and the effect of hearing aids on

these problems. Such studies require a range of ques-

tionnaires to be answered. Hence, to ensure that the to-

tal burden of answering such surveys is tolerable, the

size and complexity of each questionnaire should be
critically evaluated (Bowling, 2005).

To the best of our knowledge, there is currently no

published validated Norwegian questionnaire available

that allows for specifically self-assessing communica-

tion ability in quiet and adverse listening situations

in a hearing-impaired population. Consequently, there

is need for a brief questionnaire for the assessment of
self-perceived difficulties with communication. In the

present study, we used two revised subscales of the Ab-

breviated Profile of Hearing Aid Benefit (APHAB; Cox

and Alexander, 1995). Our aims were to examine the

psychometric properties of this questionnaire for the

self-assessment of communication, and explore how de-

mographic variables such as degree of hearing loss, age,

and sex all influence the questionnaire’s score.
The present article will focus on the self-assessment

of unaided listening scenarios. The suggested question-

naire also has the potential to be the outcome measure

for hearing aid fittings, which will be investigated in fu-

ture studies.

METHOD

Participants and Procedures

Two groups of individuals participated in the current

study: one group with patients diagnosed with hearing

loss and onewith control participants with self-reported

normal hearing. Both groups completed a questionnaire

for the self-assessment of communication in quiet and

adverse listening situations.
A total of 301 patients with hearing loss were initially

invited to participate in the study, with 158 returning

the completed questionnaire, thereby yielding a re-

sponse rate of 52.5%. Patients with hearing loss were

adults (aged $18 years) referred for a hearing aid fit-

ting at Haukeland University Hospital in western Nor-

way. Both first-time hearing aid users and experienced

users referred for hearing aid renewal were included,
whereas 23 patients with unilateral hearing loss were

excluded. Unilateral hearing loss was defined by a bet-

ter ear with pure-tone hearing thresholds equal to or

better than 25 dB HL at octave frequencies of 0.125–

8 kHz. Also, only patients with a hearing loss worse

than 25 dB HL averaged over pure-tone frequencies

of 0.5, 1, 2, and 4 kHz were included, excluding 27 pa-

tients referred for hearing aid fittings. Therefore, the
results for patients with hearing loss presented in this

article are based on the responses of 108 patients with

bilateral hearing loss. Additionally, a group of adult

participants (aged.18 years) with self-reported normal

hearing was recruited to serve as controls (n 5 101).

These were recruited from among hospital staff, and

from students and employees at a local university col-

lege. The hearing of the participants in the control
group was not tested, with Table 1 showing the demo-

graphic data for the normal-hearing controls. The Nor-

wegian Regional Committees for Medical and Health
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Research Ethics provided advance approval for the proj-

ect (project reference: 2013/1302).

For patients with hearing loss, demographic data, as

well as information regarding diagnosis and pure-tone
audiograms, were collected from medical records. The

authors inspected all records of the patients to control

for the correct diagnosis and audiogram classifications,

and any discrepancies between audiograms and a

recorded diagnosis were revised. Based on their most

recent audiogram, patients were grouped by better-

ear pure-tone average (PTA; frequencies 0.5, 1, 2,

and 4 kHz) as having slight/mild hearing loss (26–40
dB HL), moderate hearing loss (41–60 dB HL), or

severe-to-profound hearing loss (61 dB HL or worse).

Experienced hearing aid users (n 5 45) were currently

fitted with a variety of hearing aids: either in-the-ear

(11.1%), behind-the-ear (80%), or BICROS systems

(8.9%). A similar distribution of fittings was planned

for first-time hearing aid users, with 19% in-the-ear,

76.2% behind-the-ear, and 4.8% BICROS systems. All
hearing aids were digital, with descriptive information

on the patients shown in Table 1.

All participants were asked to answer the question-

naire describing unaided hearing scenarios. Patients

completed the questionnaire by pen and paper at home,

and the questionnaires were delivered and returned by

regular mail. Questionnaires were typically mailed to

patients three to four weeks before the hearing aid fit-
ting, and they were encouraged to return the question-

naires within one week. Thus, data were collected

within one month before the hearing aid fitting. The

normal-hearing controls answered the questionnaire

by pen and paper at their workstations, and the

questionnairewas collected on the same day by a project

representative carrying a sealed container.

Design of Questionnaire

This study used a questionnaire with 12 candidate

items given in Norwegian on self-perceived difficulties

with communication in different listening scenarios

extracted from the Norwegian translation of the

APHAB (Cox and Alexander, 1995), which served as

a basis for the questionnaire. Because the aim of this

study was to obtain a tool for the self-assessment of
communication in quiet and adverse listening sit-

uations specifically, the 12 candidate items were

extracted verbatim from the subscales ‘‘ease of

communication’’ and ‘‘background noise’’ in the Nor-

wegian version of the APHAB questionnaire (Cox

and Alexander, 1995). The selection was made by a

group of health-care professionals experienced in

hearing aid fitting, following a discussion of previous
experiences with existing questionnaires and the most

common complaints among patients. Moreover, the

use of APHAB subscales as a basis for the question-

naire was motivated by the potential of including

additional questions from the APHAB if a more exten-

sive questionnaire needed to be validated in later stud-

ies. Based on feedback from patients, and from their

own experiences with questionnaire scoring, the group
suggested that the seven-point Likert scale of the

APHAB should be revised for ease of administration,

completion, and scoring. This was done in order for

respondents to perceive the questionnaire as quick

and easy to use, especially when administered in

Table 1. Descriptive Information for Patients with Hearing Loss and the Normal-Hearing Controls

Hearing Impaired (n 5 108) Controls (n 5 101)

Age (mean 6 SD) 62 6 11 29 6 13

Males/females 62/46 42/59

Type hearing loss

Sensorineural 99

Mixed 9

Diagnosis

Presbyacusis 33

Noise induced 30

Hereditary 19

Congenital 12

Meningitis 1

Sudden hearing loss 2

Middle ear disease 7

Other trauma 1

Unknown 3

PTA

Best ear (mean 6 SD) 42 6 15

First-time users 45

Duration of hearing loss (mean 6 SD) (n 5 85) 26 6 18
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combination with other questionnaires (Preston and

Colman, 2000). Therefore, the response scale of each

item in the questionnaire was revised using a four-point

Likert format: ‘‘always/most of the time’’ (a score of 1),
‘‘half the time’’ (a score of 2), ‘‘sometimes’’ (a score of 3),

and ‘‘never/very rarely’’ (a score of 4). A low score for

each item translates to a frequent experience of difficul-

ties with communication in such a situation. The ques-

tionnaire with the 12 candidate items used in this study

is shown in Table 2, together with the revised Likert

scale.

Statistical Analysis

A statistical analysis was performed using the statis-

tical program package IBMSPSS (Version 23.0 forWin-

dows; IBM Corp. Armonk, NY). An exploratory factor

analysis (principal component analysis) with Kaiser

normalization was performed on results from the 12

candidate items to help explore the factor structure
of the proposed questionnaire.

Internal consistency for the total questionnaire was

tested using Cronbach’s a, which was also recalculated

for the remaining scale following the removal of each

individual item. Further testing of the psychometric
properties of the scale included a calculation of the

inter-item correlations, as well as the corrected item-

total correlations. Pearson product-moment correlation

coefficients (r) were used to investigate associations

amonghearing loss variables, age, single items, and total

scale score.

Differences in single-item scores, total scale scores,

subscale scores, age, and hearing loss variables for
different demographic groups (male/female, first-time

users/experienced users, controls/hearing aid users)

were investigated using independent sample t tests

with Bonferroni correction.

Stepwise linear regressions were calculated to help

explore the associations among demographic variables

and hearing loss characteristics (independent vari-

ables), in addition to the mean sum score of the en-
tire questionnaire (dependent variable). Also, to test

Table 2. The Questionnaire with the 12 Candidate Items as Presented to Participants (English Translation)

1 Når jeg snakker med en ekspeditør i en dagligvareforretningmedmangemennesker, er det vanskelig å

følge med i samtalen. (When I am in a crowded grocery store, talking with the cashier, I have trouble

following the conversation.)

1 2 3 4

2 Jeg har vanskeligheter med å høre, når jeg prater med en i familien min hjemme. (I have difficulty

hearing a conversation when I’m with one of my family at home.)

1 2 3 4

3 Når jeg hører nyheter på bilradioen og andre prater samtidig, har jeg vanskeligheter med å høre

nyhetene. (When I am listening to the news on the car radio, and family members are talking, I have

trouble hearing the news.)

1 2 3 4

4 Når jeg sitter ved middagsbordet med flere mennesker og jeg forsøker å føre en samtale med en

person, er det vanskelig å forstå hva somblir sagt. (When I am at the dinner table with several people,

and am trying to have a conversation with one person, understanding speech is difficult.)

1 2 3 4

5 Når jeg er på et lite kontor og intervjuer noen, eller besvarer spørsmål, har jeg vanskeligheter med å

følge samtalen. (When I am in a small office, interviewing or answering questions, I have difficulty

following the conversation.)

1 2 3 4

6 Når jeg snakker med en venn, har jeg vanskeligheter med på forstå hva han/hun sier. (When I am having

a quiet conversation with a friend, I have difficulty understanding.)

1 2 3 4

7 Når en person snakker til en liten gruppe og alle lytter, må jeg anstrenge meg for å forstå hva som blir

sagt. (When a speaker is addressing a small group, and everyone is listening quietly, I have to strain to

understand.)

1 2 3 4

8 Når jeg har en samtale med legen min i et undersøkelsesrom, er det vanskelig å følge med i samtalen.

(When I’m in a quiet conversation with my doctor in an examination room, it is hard to follow the

conversation.)

1 2 3 4

9 Det er vanskelig å følge med i samtalen når flere personer snakker samtidig. (It is difficult to understand

conversations when several people are talking at the same time.)

1 2 3 4

10 Jeg har vansker med å kommunisere med andre når vi er i en gruppe. (I have trouble communicating

when we are in a group.)

1 2 3 4

11 Jeg må be den som snakker om å gjenta det som ble sagt også i rolige Rom. (I have to ask people to

repeat themselves in one-on-one conversations in a quiet room.)

1 2 3 4

12 Jeg har vanskeligheter med å forstå hva andre sier når et klimaanlegg eller vifte er på. (I have trouble

understanding others when an air conditioner or fan is on.)

1 2 3 4

Notes:Vennligst velg det svar som kommer nærmest din daglige situasjon. Hvis du ikke har opplevd den aktuelle situasjon, tenk deg hvordan du

ville oppleve en tilsvarende situasjon. (Please circle the answer that is closest to your everyday experience. If you have not experienced the

situation that we describe, try to imagine how you would experience a similar situation.) 1 5 Alltid/nesten alltid (Always/most of the time);

2 5 Halvparten av tiden (Half of the time); 3 5 Av og til (Sometimes); 4 5 Sjelden/aldri (Never/very rarely).
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whether the outcome was different between groups of

hearing impairment and the group with normal hear-

ing, one-way analysis of variance and Bonferroni-

corrected post hoc tests were carried out.

RESULTS

Meanscores with standard deviations (SDs) for sin-

gle items, subscales, and total scale for groups of

patients with hearing loss and normal-hearing controls

are shown in Table 3, whereas Figure 1 shows the dis-

tribution of responders at different total scale scores for

patients and normal-hearing controls.

Psychometric Properties

Several analyses were made to test the psychometric
properties of the questionnaire. Inter-item correlations

show that each item of the questionnaire correlated to

all other items (r $ 0.563, p # 0.01). As expected, all

correlations were positive, since all items have the same

direction in response values.

Table 3. Mean Scores (SD) in Groups of Participants, for Single Items, Total Scale, and Subscales ‘‘Quiet’’ and
‘‘Adverse’’

All Responders (n 5 209)

Item Slight Moderate (n 5 63) Moderate (n 5 37) Severe Profound (n 5 8) Controls (n 5 101) Mean (SD) Range

1 2.44 (0.96) 2.27 (0.84) 1.87 (1.25) 3.60 (0.61) 2.94 (1.02) 1–4

2 2.87 (0.66) 2.41 (0.93) 2.25 (1.40) 3.84 (0.37) 3.22 (0.89) 1–4

3 2.11 (0.97) 1.89 (0.88) 1.50 (0.93) 3.08 (0.77) 2.51 (1.02) 1–4

4 2.30 (0.78) 1.95 (0.82) 1.75 (0.87) 3.51 (0.60) 2.79 (0.99) 1–4

5 3.11 (0.79) 2.70 (0.99) 2.25 (1.28) 3.96 (0.20) 3.41 (0.86) 1–4

6 3.16 (0.79) 2.84 (0.93) 2.63 (1.19) 3.92 (0.28) 3.44 (0.81) 1–4

7 2.52 (0.93) 2.27 (1.02) 1.75 (1.17) 3.86 (0.35) 3.08 (1.06) 1–4

8 3.25 (0.92) 2.76 (1.01) 2.13 (1.34) 3.99 (0.10) 3.47 (0.90) 1–4

9 1.98 (0.94) 1.76 (0.75) 1.38 (0.744) 2.92 (0.80) 2.36 (0.99) 1–4

10 2.44 (0.88) 2.03 (0.96) 1.75 (1.04) 3.63 (0.56) 2.91 (1.04) 1–4

11 2.71 (0.83) 2.41 (0.93) 2.38 (1.30) 3.76 (0.43) 3.14 (0.93) 1–4

12 2.52 (0.95) 2.41 (0.93) 1.75 (1.04) 3.62 (0.51) 3.00 (0.98) 1–4

Total scale 2.62 (0.62) 2.29 (0.72) 1.95 (0.92) 3.64 (0.26) 3.03 (0.80) 1–4

Quiet 2.88 (0.61) 2.54 (0.81) 2.16 (1.07) 3.84 (0.17) 3.26 (0.79) 1–4

Adverse 2.26 (0.74) 1.98 (0.69) 1.65 (0.84) 3.35 (0.49) 2.70 (0.89) 1–4

Figure 1. Number of responders at different mean sum scores for patients with hearing loss and normal-hearing controls.

29

Self-Assessment of Communication/Heggdal et al

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



In patients with hearing loss, a Kaiser–Meyer–Olkin

Test resulted in a value of 0.91, thereby confirming

a sufficient sample size for factor analysis (Kaiser,

1970; 1974). The exploratory principal component anal-
ysis identified two factors formed by responses to the 12

candidate items in patients with hearing loss (Table 4),

with these factors accounting for 67.2% of the total var-

iance. A Varimax rotation was applied, and coefficients

with absolute values lower than 0.5 were suppressed.

The two factors were formed similarly to the APHAB

subscales ‘‘ease of communication’’ and ‘‘background

noise’’ except for item 12, which was extracted from
the APHAB subscale ‘‘background noise,’’ but which

is part of the factor otherwise formed by items from

the ‘‘ease of communication’’ subscale. Thus, the

questionnaire seems to consist of two subscales ‘‘com-

munication in quiet conditions’’ (items 2, 5, 6, 7, 8,

11, and 12) and ‘‘communication in adverse conditions’’

(items 1, 3, 4, 9, and 10), corresponding to the APHAB

subscales ‘‘ease of communication’’ and ‘‘background
noise,’’ with the exception of the placement of item 12.

In the control group, the same distribution of items in

the two factors was seen, though items 5, 8, 11, and 12

failed to load 0.50 or greater on a single factor. A factor

analysis of responses from both patients and controls

combined identified a single factor only.

The high Cronbach’s a (0.959) for all items suggests

that the items measure the same basic construct. To

further assess each item’s contribution to the internal

consistency of the scale, each item was deleted, which

in turn was followed by a recalculation of Cronbach’s a.

The deletion of any item did not increase the Cronbach’s
a of the total scale (0.953–0.957), therefore suggesting

that each item is a valuable contribution to the ques-

tionnaire. Ranging from 0.735 to 0.851, the corrected

item-total correlations also show that each item contrib-

utes to the total scale.

Items in the subscale ‘‘communication in quiet situa-

tions’’ yielded a Cronbach’s a of 0.943. If the item was

deleted, the Cronbach’s a ranged from 0.931 to 0.940,
with the corrected item-total correlations ranging from

0.753 to 0.855. For items in the subscale, ‘‘communica-

tion in adverse situations,’’ a Cronbach’s a of 0.922 was

found, while the corrected item-total correlation and

the Cronbach’s a if the item was deleted ranged from

0.765 to 0.825 and 0.903 to 0.911, respectively. As a

result, both subscales show satisfactory psychometric

properties when analyzed separately.
Based on these analyses, the averages of all candi-

date items were included in further analyses.

The 90th percentile of scores in normal-hearing

controls was 3.24 points. This score was used to calcu-

late the sensitivity and specificity of the questionnaire

in regard to separating patients from controls. The

sensitivity was found to be 81%, with a specificity of

91%.

Table 4. Distribution of Response to Items and Factor Analysis for Patients with Hearing Loss and for Control
Participants

Factor Analysis

Distribution over Response Alternatives for

Groups of Hearing Loss Severity (Presented as

Percentage of Responders)

Patients (n 5 108) Controls (n 5 101) All (n 5 209)

Rotated

Component

Matrix*

Rotated

Component

Matrix**

Component

Matrix***

Mild/Slight Moderate Severe/Profound Component Component Component

1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1

1 22.2 22.2 44.4 11.1 24.3 24.3 51.4 0 62.5 0 25 12.5 — 0.63 — 0.64 0.82

2 1.6 23.8 60.3 14.3 18.9 32.4 37.8 10.8 50 0 25 25 0.67 0.59 — 0.83

3 33.3 30.2 28.6 7.9 40.5 32.4 24.3 2.7 75 0 25 0 — 0.82 — 0.76 0.77

4 17.5 36.5 44.4 1.6 35.1 35.1 29.7 0 50 25 25 0 — 0.75 — 0.73 0.85

5 3.2 15.9 47.6 33.3 13.5 24.3 40.5 21.6 37.5 25.0 12.5 25.0 0.83 — — — 0.86

6 3.2 14.3 46.0 36.5 8.1 27 37.8 27 25 12.5 37.5 25 0.80 — 0.63 — 0.84

7 17.5 25.4 44.4 12.7 27 32.4 27 13.5 62.5 12.5 12.5 12.5 0.64 — 0.56 — 0.87

8 6.3 12.7 30.2 50.8 13.5 24.3 35.1 27 50 12.5 12.5 25 0.87 — — — 0.80

9 38.1 31.7 23.8 6.3 43.2 37.8 18.9 0 75 12.5 12.5 0 — 0.86 — 0.83 0.77

10 12.7 42.9 31.7 12.7 35.1 35.1 21.6 8.1 50 37.5 12.5 0 — 0.72 — 0.51 0.87

11 9.5 23.8 52.4 14.3 16.2 40.5 29.7 13.5 37.5 12.5 25 25 0.70 — — — 0.88

12 20.6 17.5 50.8 11.1 18.9 32.4 37.8 10.8 50 37.5 0 12.5 0.60 — — — 0.81

Notes: *Principal component factor analysis (Varimax rotation). Kaiser–Meyer–Olkin measure of sampling adequacy: 0.913. Bartlett’s test of

sphericity: x2 5 841.08; degrees of freedom: 66. p , 0.001. **Principal component factor analysis (Varimax rotation). Kaiser–Meyer–Olkin

measure of sampling adequacy: 0.734. Bartlett’s test of sphericity: x2 5 234.36; degrees of freedom: 66. p , 0.001. ***Principal component

factor analysis (Varimax rotation). Kaiser-Meyer-Olkinmeasure of sampling adequacy: 0.953. Bartlett’s test of sphericity: x25 2,271.24; degrees

of freedom: 66. p , 0.001. 1 5 Always/most of the time; 2 5 Half of the time; 3 5 Sometimes; 4 5 Never/very rarely.

30

Journal of the American Academy of Audiology/Volume 29, Number 1, 2018

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Associations and Differences

Table 3 shows mean and range scores for single items

for all responders pooled into four groups: slight/mild
hearing loss (26–40 dB HL), moderate hearing loss

(41–60 dB HL), severe-to-profound hearing loss (61

dB HL or worse), and normal hearing. To avoid having

groups with very low numbers of participants, those

with a hearing loss worse than 61 dB formed a single

group. It can be seen that the mean score of the total

questionnaire, and for both subscales, decreases by

hearing loss severity, indicating that those with worse
hearing experience more frequent difficulties with

communication, both in quiet and adverse listening

situations.

To test if the responses were significantly different

for these groups, a one-way analysis of variance was

made, and it should be noted that the unequal size of

groups could affect the power of this analysis. A signif-

icant difference in the mean total scale score between
groups was found [F(3.198)5 92.65, p5 0.000]. Bonferroni-

corrected post hoc t tests revealed that the normal-

hearing controls had significantly (p , 0.01) higher

scores than all three groups of hearing-impaired partic-

ipants, while participants with slight-to-mild hearing

loss had significantly (p , 0.01) higher scores than

the two groups with poorer hearing loss. No significant

(p . 0.05) difference in scores was seen between the
groups with moderate and severe-to-profound hearing

loss. These findings also suggest that the concurrent

validity of the questionnaire is good.

Among patients with hearing loss, differences be-

tween males and females, and between first-time users

and experienced users, were investigated. Total scale

score, subscale scores, age, worse-ear PTA, better-ear

PTA, and the duration of hearing loss were included
in independent-sample t tests with a Bonferroni correc-

tion for multiple comparisons. No significant differences

were found in any variable between first-time users and

experienced hearing aid users, or between male and

female patients with hearing loss.

For the patients with hearing loss, the variables age,

better-ear PTA, worse-ear PTA, duration of hearing

loss, mean score on the total scale, and subscales were

all included in a correlation analysis using Pearson

product-moment correlation coefficients, with the

results presented in Table 5. The mean score of the

questionnaire is shown to correlate significantly to
better-ear PTA, worse-ear PTA, and duration of hear-

ing loss. No significant correlation is seen between

age and mean score, while hearing loss duration cor-

relates to both PTA values, hence indicating that an

increase in hearing loss duration is associated with

worse hearing.

In the control group, no significant (p . 0.05) differ-

ence was seen in the mean score of the total scale be-
tween male (3.67) and female (3.66) responders, and

therewas no significant correlation betweenmean score

and age. Thus, an increasing age does not seem to cause

more frequent reports of difficulties with communica-

tion in quiet and adverse listening conditions in persons

who self-report normal hearing.

Prediction of Outcome

For the patients with hearing loss, hearing loss var-

iables that showed significant correlations in the cor-

relation analysis were selected, and a stepwise linear

regression was performed using these variables

(better-ear PTA, worse-ear PTA, and duration of hear-

ing loss) as independent values, and the mean score of

the total scale as the dependent value. PTA in the
worse ear was identified as a single predictor of the

mean score of the questionnaire (R2 5 0.072, p 5

0.01, b 5 20.290). The b values for the variables

better-ear PTA and duration of hearing loss were

20.159 and 20.173, respectively.

DISCUSSION

The proposed questionnaire is a validated Norwe-

gian translation of revised questions from the ‘‘ease
of communication’’ and ‘‘background noise’’ subscales of

the APHAB, with a modified Likert format. Testing in a

group of patients with hearing loss and controls with

self-reported normal hearing, followed by measures of

reliability, suggest that the questionnaire has satisfac-

tory properties.

Table 5. Pearson’s Correlation Coefficients between Examined Variables in Patients with Hearing Loss (n 5 108)

Age Duration Best PTA Worst PTA Quiet Adverse

Duration 20.17

Best PTA 20.01 0.35*

Worst PTA 20.13 0.33* 0.76*

Quiet 0.02 20.19 20.23** 20.21**

Adverse 0.13 20.22** 20.20** 20.23** 0.72**

Total scale 0.07 20.23 20.23** 20.24** 0.95* 0.91*

Notes: *Correlation is significant at the 0.01 level (two-tailed); **correlation is significant at the 0.05 level (two-tailed).
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Questionnaire Design, Psychometric Properties,

and Limitations

This study describes a questionnaire with 12 candidate

items given in Norwegian on self-perceived difficulties

with communication in quiet and adverse listening condi-

tions. The concurrent validity of the questionnaire is good;

analyses of the psychometric properties of the question-

naire show that all items measure the same basic con-

struct, and that all single items contribute to the total
scale. Therefore, we suggest that all 12 candidate ques-

tions are used when administering this questionnaire,

as they seem to independently contribute important infor-

mation regarding self-reported difficulties with commu-

nication. The findings indicate that the proposed

questionnaire is a validmeasure of self-assessed commu-

nication ability in quiet and adverse listening conditions

in participants both with and without hearing loss.
In clinical practice, it is important to reduce admin-

istration time and facilitate analysis when using self-

assessment questionnaires (Bagatto et al, 2011); thus,

the initial number of candidate questions was low.

Another reason was that the proposed questionnaire

consists of revised subscales from APHAB (Cox and

Alexander, 1995). Including a number of novel candidate

questions to be part of the factor analysis could have pos-
sibly provided a more thorough tool. On the other hand,

a main aim of the study was to ensure that the final pro-

posed questionnaire was brief and handy for day-to-day

clinical uses, aswell as a potential part of larger surveys.

A larger number of patientswith hearing loss could have

been included, which would have provided valuable infor-

mation on the distribution of scores over different grades of

hearing loss severity. This is especially true for our group
of participants with severe-to-profound hearing loss,

in which only eight participants were included. It

may also be discussed how accurately experienced hear-

ing aid users are able to evaluate their hearing in

unaided scenarios. Nevertheless, the lack of significant

differences in the scores of first-time users and the ex-

perienced hearing aid users suggests that the experi-

enced hearing aid users are able to remember or
imagine unaided performance in the various scenarios.

This could also be influenced by the daily use of hearing

aids in the experienced users, but this information was

not collected in the present study. Future studies

should include this variable.

We did not test the hearing of our control group, but

instead relied on self-reported normal hearing. This is a

possible weakness in the data collected from this group.
By contrast, it allows us to collect self-assessed diffi-

culties with communication from a group of partici-

pants who self-assess their hearing to be normal.

Consequently, we can compare these data to those from

a group of participants we know to be hearing impaired.

In the process of developing a tool for self-assessment in

patients who think they need a hearing aid, this seems

relevant. Still, we acknowledge the value of incorporat-

ing both pure-tone audiometry and speech-in-noise

tests in future studies of this kind, even though previ-
ous studies have found only weak correlations between

speech-in-noise tests and the APHAB subscales (Cox

et al, 2003). In addition, there was a significant differ-

ence in age between the hearing aid users and the con-

trol group. Despite the lack of correlation between age

and outcome in our data, future studies should attempt

to match patients and controls regarding age.

Our decision to modify the Likert-scale format of the
original APHAB affects our ability to compare scores

to other studies that have used the APHAB or its

subscales (Cox and Alexander, 1995; Cox et al, 2003;

Johnson et al, 2010; Kam et al, 2011; Löhler et al,

2016). The revision of the Likert-scale format was mo-

tivated by the desire to reduce response burden and ad-

ministration time. Also, previous studies on the number

of points in Likert-type scales show little or no effect on
psychometric properties from increasing the number of

points on the scale beyond four points (Lozano et al,

2008; Lee and Paek, 2014). Additionally, we use the

mean sum score of the questionnaire as an outcome

measure, instead of the percentage values extracted

from the original APHAB. To test the influence of the

number of possible sum scores on our results, we have

reduced themean sum score to 4 and 8Ntiles, and these
show correlations of 0.95 and 0.98 to the mean sum

score of the scale. For this reason, splitting the scale in-

to additional response alternatives does not seem to pro-

vide any additional information to the mean sum score.

Thus, as additional response alternatives do not seem to

affect the mean sum score, we suggest using a four-

point Likert scale. In line with previous studies (Lozano

et al, 2008; Lee and Paek, 2014), and as shown by anal-
ysis of responses to the proposed questionnaire, this

provides satisfactory psychometric properties while re-

ducing response burden. Even so, some similarities

and differences with previous studies seem relevant

to discuss. The APHAB originally consists of four sub-

scales with a total of 24 questions (Cox and Alexander,

1995). We have used questions from the two subscales

‘‘ease of communication’’ and ‘‘background noise.’’ Some
previous studies have failed to identify the proposed

APHAB subscales after a factor analysis, with inconsis-

tent findings between studies (Kam et al, 2011). In pa-

tients with hearing loss, we seem to reproduce the

subscale structure from the APHAB, except for the

placement of item 12: ‘‘I have trouble understanding

others when an air conditioner or fan is on.’’ We suggest

that this may be due to cultural and/or geographical dif-
ferences, given that the use of air conditioners and fans

is not as common in Norway. Patients may therefore

have trouble imagining how they would perceive such

a listening scenario. Or, theymay not consider this type
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of background noise as troublesome in the same way as

those described in the questions forming the ‘‘adverse

conditions’’ subscale.

Differences and Associations

The proposed questionnaire aims to assess the dif-

ficulty with understanding conversation in different

daily life situations, which is a common complaint

among persons with hearing loss (Gates and Mills,

2005). To help improve rehabilitation outcomes, it is im-

portant to identify and understand which variables are

related to communication difficulties in persons with

hearing loss (Hickson et al, 2010). This information pro-
vides knowledge on how to improve the rehabilitation

quality and increase hearing aid uptake (Beck, 2000;

Knudsen et al, 2010; Saunders et al, 2012). In the cur-

rent study, a lower score (more frequent difficulties

with communication) is associated with worse hearing.

This is shown both by the correlation between the total

scale score and PTA, as well as in the differences be-

tween groups of hearing loss severity and those with
normal hearing. Hence, it seems that worse hearing

is associated with more frequent problems with verbal

communication, and that the proposed questionnaire is

able to measure this relationship in a systematic man-

ner. Although there is a significant correlation between

PTA in the worse ear and total scale score, the correla-

tion is weak. This is in line with previous studies using

other questionnaires to assess similar constructs (Cox
et al, 2003; Kam et al, 2011). Thus, it may be that

the difference between groups of hearing loss severity,

and between the patients with hearing loss and normal-

hearing controls, are primarily explained by variables

not included in this study, and that self-reported diffi-

culties with communication could offer information on

the effect of hearing loss on communication in quiet and

adverse conditions that cannot be measured with pure-
tone audiometry. These findings resemble those of pre-

vious applications of the APHAB questionnaire (Cox et al,

2003; Kam et al, 2011), who found that self-reported

difficulties with daily life hearing situations is only par-

tially explained by the most frequently used audiomet-

ric and psychoacoustic measurements. In a recent study

of unaided APHAB scores and the influence of hearing-

loss characteristics, Löhler et al (2016) also demon-
strated weak correlations to hearing loss severity. They

suggest that the lack of strong correlations between

subjective hearing difficulties and the measured hear-

ing loss may be due to a large variability of how well

individuals are able to compensate for their hearing loss

in different listening scenarios. Our future studies will

also investigate the effect of hearing aids on the out-

come of this questionnaire, and how it performs as a
measure of hearing aid satisfaction.

Possible Applications of Data from the

Normal-Hearing Controls

Data from the normal-hearing control group have
many potential applications. It could be used as a mea-

sure of how many problems with communication a par-

ticular patient with hearing loss experiences compared

to group of normal-hearing participants when unaided

to determine severity. We also believe it could be of

value when evaluating the outcome of hearing aid fit-

tings. Although providing the possibility for measur-

ing aided/unaided scores, the questionnaire could also
be useful for persons with hearing loss to compare

his/her aided problems with communication to that of

those with normal hearing. As seen in Table 3 and

Figure 1, most normal-hearing controls have scores

higher than three points, thereby suggesting a potential

cutoff point for how many problems a normal-hearing

group experiences in various listening situations. The

proposed questionnaire will be applied in a group of
hearing aid users as an outcome measure after hearing

aid fittings in our future studies. This might offer valu-

able information to the process of ensuring that a hear-

ing aid fitting is optimal.

CONCLUSION

A revised and shortened version of the Norwegian
translation of APHAB for the self-assessment of

difficulties with communication in quiet and adverse

listening conditions is proposed. The findings indicate

that the proposed questionnaire is a valid measure of

self-assessed communication ability in quiet and ad-

verse listening conditions in participants both with

and without hearing loss. The questionnaire has poten-

tial as a stand-alone questionnaire, with subscales sep-
arately describing problems with communication in

quiet and adverse situations. Yet, further testing of

the questionnaire is required to investigate its potential

as an outcome measure for hearing aid fittings.
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Knudsen LV, Öberg M, Nielsen C, Naylor G, Kramer SE. (2010)
Factors influencing help seeking, hearing aid uptake, hearing
aid use and satisfaction with hearing aids: a review of the litera-
ture. Trends Amplif 14(3):127–154.

Lee J, Paek I. (2014) In search of the optimal number of response
categories in a rating scale. J Psychoed Assess 32(7):663–673.
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