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Abstract

Objectives: The aim of this study was to translate the Glasgow Benefit Hearing Aid

Profile (GHABP) to Swedish, and to analyze its validity and reliability in patients

undergoing rehabilitation with surgery or hearing aids.

Methods: The GHABP was translated to Swedish following published guidelines.

One version of the questionnaire was adapted to fit the surgical intervention. A mod-

ification was made to the questionnaire by removing the answer option “not applica-
ble” (N/A) since it was found confusing by the subjects. A prospective multicenter

cohort study was performed to validate the questionnaire. One hundred and twenty-

three individuals diagnosed with otosclerosis were included in the study prior to the

intervention. The individuals were divided into three groups based on the interven-

tion and previous hearing aid experience. Pure tone audiometry was performed

1 month prior and 1 year after the intervention. The Swedish version of the GHABP

was completed by the individuals prior to the intervention, as well as 6 and

12 months after the intervention. Validity and reliability were assessed.

Results: The Swedish versions of the GHABP were well accepted by the included

individuals. The questionnaires showed good psychometric properties, with compara-

ble results for the two different interventions and three separate intervention groups.

Initial disability was more pronounced in more challenging listening situations. Dis-

ability was reduced after the intervention. The “Use,” “Benefit,” and “Satisfaction”
domains demonstrated beneficial results; however, a ceiling effect was noted in the

same domains. The reliability was overall very high.

Conclusion: The Swedish version of the GHABP had good psychometric properties,

with high validity and reliability. The same outcomes were found for the hearing aid

and surgery groups. A ceiling effect was observed that can affect the questionnaire's

ability to distinguish between subjects and measures over time.

Level of evidence: 2c
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1 | INTRODUCTION

Uncorrected hearing loss has a great impact on people's quality of life.

A majority of current knowledge is based on studies from cohorts with

sensorineural hearing loss, predominantly age-related hearing loss.1–3

Pure conductive or mixed hearing loss, as in otosclerosis, has been more

scarcely studied.4 In otosclerosis, the type and degree of hearing loss

can change during one's lifespan depending on the affected stapes,

degree of cochlear otosclerosis, and the interventions performed. There

is a need to further study the patient's perspective on conductive or

mixed hearing loss and the different treatment modalities, with vali-

dated patient-reported outcome measures (PROMs).

In a systematic review by Ostevik et al.,4 it was stated that there

is an underuse of PROMs in studies relating to treatment of mixed or

conductive hearing loss. Only 22% of the assessed articles regarding

ear surgery contained a PROM. The most prevalently used question-

naires were the Abbreviated Profile of Hearing Aid Benefit (APHAB)

and the Speech, Spatial and Quality of Sounds (SSQ).5,6 The Hearing

Handicap Inventory for the Elderly (HHIE) is another frequently used

questionnaire. It is translated and validated in Swedish and is predomi-

nantly used for assessing hearing impairment in the elderly.7–9

In this study, we chose to use the Glasgow Hearing Aid Benefit Pro-

file (GHABP) as it is validated for longitudinal changes and analyses differ-

ent listening situations that are missing in other questionnaires. The

questionnaire has previously been used in the evaluation of cochlear

implants, bone conduction hearing aids and middle ear implants.10–12 The

GHABP was developed by Gatehouse to be used in conjunction with

hearing aid rehabilitation.13 The questionnaire has been of great value in

Great Britain in the modernization of rehabilitation for hearing impair-

ment.14,15 The questionnaire measures initial and residual hearing disabil-

ity and handicap, hearing aid use, satisfaction, and benefit in four

predefined situations, including listening in quiet and in noise.

The aim of this study was to translate the GHABP into Swedish

and to examine its validity and reliability in a group of otosclerosis sub-

jects with the interventions of either hearing aid acquisition or surgery.

2 | MATERIALS AND METHODS

2.1 | Phase 1: Translation and adaptation of the
GHABP

The Swedish GHABP was developed according to international guide-

lines.16 It was translated into Swedish using a formal forward-

backward method. A professional translator was used, as well as two

persons with professional expertise in the area. One version of the

questionnaire was modified to fit subjects undergoing stapes surgery

(stapedotomy). The preintervention questionnaires were identical

between the different groups. The postintervention stapedotomy

version of the questionnaire was modified by changing the word

“hearing-aid” to “surgery” (in Swedish; “hörapparat” to “operation”) in
questions “e and f.” In question “d”, the wording was changed from

“time using the hearing aid” to “time with perceived benefit.”

The questionnaire was then reviewed by four clinicians with

expertise in the field (two ENT-surgeons and two physicians in audiol-

ogy). The GHABP was pretested on 20 subjects with otosclerosis,

selected to represent different ages, sexes and interventions. Several

of the subjects found the layout confusing regarding the answer

option “not applicable” (N/A); hence, a modification was made and

this answer option was removed from the questionnaire. After the

layout change, no one found the questionnaire difficult to understand

or upsetting or disturbing.

2.2 | Phase 2: Validation of the Swedish version of
the GHABP

2.2.1 | Study population and procedure

The study population consisted of 123 subjects with otosclerosis

included at two university hospitals and three county hospitals in

Sweden. Inclusion criteria were age 20–65 years, healthy, a pure tone

average (PTA4) air conduction (AC) (mean of frequencies: 0.5, 1, 2,

and 4 kHz) ≥ 30 dB HL, and a PTA4 bone conduction (BC) threshold

(mean of frequencies: 0.5, 1, 2, and 4 kHz) ≤ 40 dB HL. Impedance

measurements indicated stapes fixation. The subjects were divided

into three groups based on the chosen intervention and whether they

had had any prior experience with hearing aids:

Group 1. Stapedotomy without any prior hearing aid rehabilitation.

Group 2. Hearing aid rehabilitation without any prior stapedotomy.

Group 3. Stapedotomy with prior hearing aid rehabilitation.

The subjects were sent the GHABP, Short Form Health Survey

36 (SF-36), and Hospital Anxiety and Depression Scale (HADS)

1 month prior to the intervention, and 6 and 12 months afterward,

with the addition of the Glasgow Benefit Inventory (GBI). A mail-

out/mail-back procedure was used, and the questionnaires were

answered and collected online. Subjects who did not return the

questionnaires within 2–3 weeks were reminded once. To test the

questionnaire's reliability, a test–retest was performed. A subset of

subjects (n = 15) completed the questionnaires within 3 weeks of

the prior ones.

2.3 | Ethical considerations

This study was approved by the Regional Ethical Review Board in

Gothenburg, Sweden. All included subjects signed written informed

consent forms before entering the study.

2.4 | Questionnaires

2.4.1 | GHABP

The GHABP was developed by Gatehouse in 1999 to be used in con-

junction with hearing aid rehabilitation.13 The questionnaire measures
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initial and residual hearing disability, as well as hearing aid use, satis-

faction, and benefit in four predefined situations. The situations are

(1) listening to TV with the volume adjusted for others; (2) a conversa-

tion with one person in a quiet environment; (3) a conversation in a

noisy environment; and (4) a group conversation. Additional situations

that are of importance to the patient can be added to the question-

naire when it is used in a clinical setting. In this study, we predefined

three additional situations: telephone with an unknown voice, the

ability to localize sound, and quality of voice. Each item has a Likert

scale ranging from 1 to 5 points. For initial disability, initial handicap,

and residual disability, a higher score indicates more difficulties. On

the other hand, a higher score for use, benefit and satisfaction indi-

cates a more favorable situation. For each situation and each ques-

tion, the mean score was calculated. The domains were recalculated

to a scale ranging from 0 to 100 by subtracting 1 and then multiplying

by 25.

2.4.2 | SF-36

The SF-36 is a widely used generic questionnaire; it contains

36 questions distributed across eight domains, covering both physi-

cal and mental health aspects of health-related quality of life

(HRQL). The eight domains cover physical functioning (FP), role limi-

tations due to physical problems (RP), bodily pain (BP), general

health (GH), vitality (VT), social functioning (SF), role limitations due

to emotional problems (RE), and mental health (MH). A score for

each domain is calculated with a range between 0 (worse) and

100 (best). The SF-36 has been validated in Swedish and has good

psychometric properties that are comparable with the original

data.17–19

2.4.3 | HADS

The HADS is a widely used questionnaire to detect signs of anxiety

and depression; it consists of 14 items, where seven measure anxi-

ety and seven gauge depression. The item scores range from 0 to

3, yielding a maximum score of 21 for each of the two domains. A

score of >10 per domain indicates a probable emotional disorder.20

The questionnaire has previously been validated and used in

Swedish populations and demonstrated good psychometric

properties.21,22

2.4.4 | GBI

The GBI is a generic postintervention questionnaire developed by

Robinson et al.23 to be used in otorhinolaryngology. The questionnaire

comprises 18 items and is scored into three domains: general health

(12 items), social support (three items), and physical health (three

items).23 The questionnaire has recently been validated in Swedish

and shown good psychometric properties.24

2.5 | Statistical analyses

Mean values, ranges, and SDs were calculated for the descriptive sta-

tistics. For comparisons between groups, the nonparametric Kruskal–

Wallis test was employed. Statistical significance was set at p < 0.05,

and a two-sided value was used. IBM SPSS Statistics for Windows,

Version 27.0. Armonk, NY:IBM Corp. was used.

Floor and ceiling effects were assessed for all domains.

Criterion validity was assessed by correlating the six domains to

pure tone audiometry (PTA) prior to the intervention, specifically the

PTA4 (air and bone conduction) for the intervention ear and the ear

not subjected to intervention. Construct (convergent and discrimi-

nant) validity was checked through pairwise correlating GHABP

domains to the domains of the SF-36, the HADS, and the GBI using

Pearson's correlation coefficient. Correlations in the range ≤0.39 were

regarded as weak, 0.4–0.59 were seen as moderate and ≥0.6 were

deemed strong.25

The test–retest reliability of the Swedish GHABP was computed using

the Intraclass correlation coefficient (ICC). Reliability and internal consis-

tency were assessed using Cronbach's alpha. To indicate the strength of

agreement, ≤ 0.20 was regarded as poor, 0.21–0.40 as slight, 0.41–0.60 as

moderate, 0.61–0.80 as good, and 0.81–1.00 as very high.26

3 | RESULTS

The study included 123 subjects with a mean age of 47 (±11.8) years

at the time of the intervention. Most of the subjects were women

(65%). No significant differences were encountered regarding sex or

age between the different groups, as shown in Table 1.

There were no significant differences between the three groups

regarding the PTA4 (AC and BC) in the intervention ear. The mean hearing

level, measured as PTA4 in the contralateral ear, demonstrated a differ-

ence between the groups, with worse hearing in Group 3 compared with

Groups 1 and 2, specifically bilateral hearing (HL) loss in Group 3 com-

pared with unilateral HL in Groups 1 and 2, as presented in Table 2.

3.1 | Validity

The item- and domain-level descriptive statistics are outlined in

Tables 3 and 4. No floor or ceiling effects were noted preintervention.

Postintervention ceiling effects were present regarding the domains

of use, benefit, and satisfaction; 18–28% of the subjects used the

most favorable scores.

Missing items ranged from 0 to 9.0%. Highest missing numbers

were present for the three supplementary situations. The domains ini-

tial disability and handicap were the domains with the highest num-

bers of missing items.

The postulated hypotheses were confirmed by the results regard-

ing both listening situations and the effect of the interventions. The

subjects showed more profound initial disability and handicap in more

difficult listening situations, such as having a conversation with
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several people in a group, in a shop, or on a busy street. Disabilities

were reduced after the intervention in all situations and for all groups.

The benefit, use, and satisfaction domains had mean scores implying

that the intervention had positive effects.

3.2 | Known group validity

Group 3, with bilateral HL, perceived significantly higher degrees of

initial disability and handicap than the other groups, as would be

expected. One exception was in the situation “conversation with sev-

eral people in a group”, which was equally difficult for all. Post-

intervention, Group 3 showed a higher degree of satisfaction and use

in the situation “conversation in quiet” and in the telephone situation

when compared with the other groups.

The hearing aid group derived less benefit and satisfaction in the

telephone situation than the other groups (see Tables 3 and 4 and

Figure 1).

No statistically significant differences were encountered between

the responses from the 6- and 12-month questionnaires (Table 4).

3.3 | Criterion validity

A correlation analysis was conducted to evaluate whether hearing

level was correlated with the domains of the questionnaire.

TABLE 1 Demographic data

All n = 123 Group 1 n = 60 Group 2 n = 33 Group 3 n = 30

Sex (% female) 65 53 73 79

Age at intervention (years) ± SD 47 (11.8) 47 (10.6) 48 (12.9) 48 (11.1)

PTA4 AC (dB HL) ± SD

Intervention ear 49 (11.6) 49 (11.4) 45 (10.7) 54 (11.6)

Contralateral ear 19 (16.0) 15 (14.5) 14 (10.3) 32 (17.3)

Note: Group 1: Stapedotomy without any prior intervention. Group 2: Hearing aid rehabilitation in one ear. Group 3: Stapedotomy with hearing aid

rehabilitation prior to intervention. PTA4 Pure tone average calculated as a mean of frequencies 0.5, 1, 2, and 4 kHz.

Abbreviations: AC, air conduction; dB HL, decibel hearing level.

TABLE 2 Pure-tone audiometry pre- and postintervention

Group

Preintervention Postintervention, 12 months

PTA4 AC dB HL

(±SD)

PTA4 BC dB HL

(±SD)

ABG dB

(±SD)

PTA4 AC dB HL

(±SD)

PTA4 BC dB HL

(±SD)

ABG dB

(±SD)

All

Intervention

ear

49 (11.6) 21 (8.4) 26 (8.8) 32 (13.2) 18 (8.8) 13 (10.5)

Contralateral

ear

19 (16.0) 14 (10.9) 8 (10.6) 20 (16.3) 15 (10.3) 8 (10.9)

Group 1

Intervention

ear

49 (11.4) 21 (8.7) 26 (8.9) 27 (9.5) 17 (9.2) 8 (5.4)

Contralateral

ear

15 (14.5) 12 (10.6) 4 (8.8) 15 (14.5) 13 (11.5) 5 (9.2)

Group 2

Intervention

ear

45 (10.7) 20 (6.7) 24 (8.7) 48 (11.2) 20 (8.3) 28 (10.0)

Contralateral

ear

14 (10.3) 11 (8.3) 6 (8.6) 16 (12.8) 14 (5.2) 6 (10.2)

Group 3

Intervention

ear

54 (11.6) 23 (9.1) 29 (8.3) 28 (9.9) 18 (8.5) 8.8 (5.7)

Contralateral

ear

32 (17.3) 21 (10.3) 17 (10.1) 31 (17.9) 21 (9.2) 17 (10.4)

Note: Group 1: Stapedotomy without any prior intervention. Group 2: Hearing aid rehabilitation in one ear. Group 3: Stapedotomy with hearing aid

rehabilitation prior to intervention. PTA4: Pure tone average calculated as a mean of frequencies 0.5, 1, 2, and 4 kHz.

Abbreviations: ABG, air bone gap; AC, air conduction; BC, bone conduction; dB HL, decibel hearing level.
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Only weak correlations were detected. Weak correlations were noted

for PTA4 for the best ear and the domains of initial disability

(r = 0.329) and handicap (r = 0.326). Six months after the interven-

tion, residual disability had a weak correlation with a worse

preintervention PTA4 BC ear (r = 0.335).

3.4 | Construct validity

Convergent and discriminant validity were assessed to determine

whether the domains of the GHABP were correlated with the

domains of the SF-36, HADS, and GBI. As predicted, moderate

TABLE 3 Item-level descriptive statistics grouped by GHABP items (a–f)

Initial disability (a) Initial handicap (b) Residual disability (c) Use (d) Benefit (e) Satisfaction (f)

1. Listening to television

All 3.1 ± 1.14 2.8 ± 1.10 1.8 ± 0.84 4.0 ± 1.33 4.0 ± 1.10 4.1 ± 1.11

Group 1 3.0 ± 1.20 2.8 ± 1.15 1.8 ± 0.81 4.1 ± 1.29 3.9 ± 1.25 4.0 ± 1.23

Group 2 3.0 ± 1.03 2.7 ± 1.14 1.8 ± 0.95 3.7 ± 1.58 4.0 ± 1.02 3.9 ± 1.10

Group 3 3.6 ± 1.05 3.1 ± 1.13 1.7 ± 0.78 4.4 ± 0.97 4.4 ± 0.74 4.5 ± 0.75

2. Having a conversation with one person in quiet

All 2.0 ± 0.99 2.0 ± 1.23 1.4 ± 0.73 3.9 ± 1.43 3.9 ± 1.26 4.1 ± 1.22

Group 1 1.8 ± 0.97 1.8 ± 1.15 1.4 ± 0.75 3.8 ± 1.46 3.8 ± 1.41 3.9 ± 1.35

Group 2 2.0 ± 1.02 2.1 ± 1.25 1.5 ± 0.84 3.4 ± 1.56 3.6 ± 1.24 3.9 ± 1.26

Group 3 2.6 ± 1.21 2.8 ± 1.45 1.3 ± 0.54 4.4 ± 1.02 4.3 ± 0.77 4.6 ± 0.62

3. Having a conversation on a busy street or in a shop

All 3.4 ± 1.08 3.1 ± 1.22 2.4 ± 1.00 3.8 ± 1.41 3.8 ± 1.20 4.0 ± 1.14

Group 1 3.3 ± 0.97 3.0 ± 1.10 2.2 ± 0.92 3.9 ± 1.38 4.0 ± 1.17 4.0 ± 1.17

Group 2 3.3 ± 1.15 2.9 ± 1.24 2.7 ± 1.14 3.4 ± 1.68 3.4 ± 1.38 3.6 ± 1.31

Group 3 3.9 ± 1.15 3.6 ± 1.31 2.1 ± 0.89 4.1 ± 1.05 4.0 ± 0.94 4.2 ± 0.70

4. Having a conversation with several people in a group

All 3.3 ± 1.08 3.3 ± 1.19 2.1 ± 0.93 4.0 ± 1.24 4.1 ± 1.05 4.1 ± 1.06

Group 1 3.2 ± 0.98 3.1 ± 1.18 2.0 ± 0.84 3.9 ± 1.24 4.1 ± 1.07 4.1 ± 1.15

Group 2 3.2 ± 1.03 3.2 ± 1.15 2.3 ± 1.12 3.8 ± 1.39 3.9 ± 1.16 3.9 ± 1.09

Group 3 3.6 ± 1.24 3.7 ± 1.22 2.0 ± 0.82 4.2 ± 1.04 4.3 ± 0.85 4.3 ± 0.81

5. Telephone, unknown voice

All 2.0 ± 1.07 2.0 ± 1.14 1.5 ± 0.84 3.6 ± 1.66 3.4 ± 1.61 3.7 ± 1.55

Group 1 1.8 ± 1.01 1.8 ± 1.11 1.3 ± 0.60 3.5 ± 1.64 3.6 ± 1.53 3.9 ± 1.51

Group 2 1.6 ± 0.85 1.6 ± 0.86 1.8 ± 1.26 3.2 ± 1.89 2.2 ± 1.56 2.8 ± 1.78

Group 3 2.6 ± 1.17 2.8 ± 1.27 1.4 ± 0.73 4.2 ± 1.27 4.2 ± 0.99 4.4 ± 0.78

6. Localization of sounds

All 2.9 ± 1.93 2.6 ± 1.25 2.0 ± 1.08 3.8 ± 1.45 3.7 ± 1.27 3.9 ± 1.20

Group 1 2.6 ± 1.28 2.4 ± 1.24 1.8 ± 0.90 3.8 ± 1.50 3.9 ± 1.36 3.9 ± 1.28

Group 2 2.6 ± 1.37 2.2 ± 1.23 2.3 ± 1.37 3.8 ± 1.57 3.5 ± 1.33 3.7 ± 1.30

Group 3 3.7 ± 1.16 3.4 ± 1.15 2.1 ± 1.01 3.8 ± 1.23 3.8 ± 0.99 4.1 ± 0.89

7. Quality of voice

All 1.7 ± 0.96 1.7 ± 1.03 1.4 ± 0.66 3.7 ± 1.62 3.6 ± 1.49 3.8 ± 1.37

Group 1 1.6 ± 0.79 1.5 ± 0.80 1.3 ± 0.60 3.8 ± 1.59 3.9 ± 1.49 4.0 ± 1.36

Group 2 1.3 ± 0.68 1.3 ± 0.73 1.4 ± 0.71 3.6 ± 1.70 3.1 ± 1.43 3.4 ± 1.45

Group 3 2.6 ± 1.25 2.7 ± 1.34 1.4 ± 0.73 3.4 ± 1.62 3.6 ± 1.45 4.0 ± 1.21

Note: Mean scores and standard deviations are presented. Group 1: Stapedotomy without any prior intervention. Group 2: Hearing aid rehabilitation in one

ear. Group 3: Stapedotomy with hearing aid rehabilitation prior to the intervention. Likert scale (1–5): Initial and residual disability: 1: No difficulty, 2: Only

slight difficulty, 3: Moderate difficulty, 4: Great difficulty, 5: Cannot manage at all. Initial handicap: 1: Not at all, 2: Only a little, 3: A moderate amount, 4:

Quite a lot, 5: Very much indeed. Use: 1: Never/not at all, 2: About 1/4 of the time, 3: About ½ of the time, 4: About 3/4 of the time, 5: All the time. Benefit:

1: No use at all, 2: Some help, 3: Quite helpful, 4: A great help, 5: Hearing is perfect with the hearing aid/after surgery. Satisfaction: 1: Not satisfied at all,

2: A little satisfied, 3: Reasonably satisfied, 4: Very satisfied, 5: Delighted with hearing aid/surgery.
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TABLE 4 Domain-level descriptive statistics grouped by GHABP domain

All n = 123 Group 1 n = 60 Group 2 n = 33 Group 3 n = 30

Preintervention

Initial disability (a) 42 ± 17.1(4–79) 37 ± 16.3(7–79) 38 ± 18.6(4–75) 57 ± 21.9(11–100)

Initial handicap (b) 38 ± 19.9(0–96) 34 ± 19.5(0–96) 34 ± 19.4(0–100) 54 ± 24.2(11–100)

Postintervention 6 months

Residual disability (c) 19 ± 15.3(0–64) 17 ± 13.7(0–53) 25 ± 17.5(0–64) 18 ± 14.8(0–50)

Use (d) 71 ± 28.6(0–100) 71 ± 27.6(0–100) 64 ± 35.2(4–100) 77 ± 20.3(33–100)

Benefit (e) 70 ± 23.8(0–100) 72 ± 27.1(0–100) 59 ± 20.3(18–96) 77 ± 15.8(43–100)

Satisfaction (f ) 74 ± 25.0(0–100) 74 ± 28.2(0–100) 64 ± 22.8(14–100) 83 ± 16.1(50–100)

Postintervention 12 months

Residual disability (c) 20 ± 17.1(0–75) 17 ± 16.5(0–68) 25 ± 20.4(0–75) 22 ± 14.5(0–50)

Use (d) 69 ± 30.2(0–100) 69 ± 30.5(0–100) 63 ± 33.7(0–100) 76 ± 26.0(7–100)

Benefit (e) 68 ± 27.1(0–100) 67 ± 29.3(0–100) 62 ± 26.5(0–100) 75 ± 22.0(25–100)

Satisfaction (f) 74 ± 27.3(0–100) 76 ± 29.6(0–100) 65 ± 26.5(0–100) 78 ± 21.7(29–100)

Note: Group 1: Stapedotomy without any prior intervention. Group 2: Hearing aid rehabilitation, one ear. Group 3: Stapedotomy with hearing aid

rehabilitation prior to the intervention. The domains were calculated based on a scale ranging from 0 to 100 by subtracting 1 and then multiplying by 25.

Mean values, SDs, and range are presented.

(A)

(B)

F IGURE 1 The figures represent initial disability, initial handicap, and residual disability, divided into Groups 1–3. Group 1: Stapedotomy
without any prior intervention. Group 2: Hearing aid rehabilitation, one ear. Group 3: Stapedotomy with hearing aid rehabilitation prior to the
intervention. Likert scale1–5: Initial and residual disability: 1: No difficulty; 2: Only slight difficulty; 3: Moderate difficulty; 4: Great difficulty; 5:
Cannot manage at all. Initial handicap: 1: Not at all; 2: Only a little; 3: A moderate amount; 4: Quite a lot; 5: Very much indeed. Listening
situations: (A) Having a conversation in quiet (quiet), listening to television (TV), having a conversation on a busy street or in a shop (noisy), having
a conversation with several people in a group (group). (B) Localization of sounds (localization), telephone with unknown voice (telephone), and
quality of voice (quality). Mean scores are presented
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correlations were demonstrated between the GHABP domains of use,

benefit, and satisfaction and the GBI general health domain (use

r = 0.411, benefit r = 0.533, satisfaction r = 0.483). The correlations

were weak between the physical and social domains, as was hypothe-

sized. Residual disability was correlated with the same domain on

the GBI, with moderate correlations for the hearing aid group

(r = �0.560) and weak correlations for the stapedotomy group

(r = �0.383). Weak correlations were detected with the GBI social

support and physical domains, as well as between the preoperative

GHABP domains and the GBI.

As posited, the HADS depression domain had weak, negative cor-

relations with GHABP postoperative domain use (r = �0.381), benefit

(r = �0.312), and satisfaction (r = �0.305). Further, the domains of

SF-36 were relatively unrelated to GHABP, and the correlations were

very weak (see Appendix S1).

3.5 | Reliability

The reliability, measured by the ICC and Cronbach's α, demonstrated

very high agreement, as presented in Table 5. One exception was the

ICC for initial handicap with an ICC of 0.63. Strong results with very

high agreement were also demonstrated for the three subgroups

regarding internal consistency (Cronbach's α; see Table 6).

4 | DISCUSSION

The aim of the study was to translate the GHABP into Swedish, and

to analyze its validity and reliability in a group of otosclerosis subjects

with the interventions of hearing aid acquisition or stapes surgery.

The GHABP questionnaire was well accepted and easy to under-

stand once the answer option “not applicable to me” was removed.

One reason why this modification was needed may be that our sub-

jects completed the survey online rather than in an interview situa-

tion. The adjustment might have affected the scores, since individuals

with less initial disability (in a specific situation) may have been

included compared with other study populations. However, the

results in the present study were comparable, with few exceptions, to

the original study by Gatehouse.13 Our study population showed

higher degree of initial handicap and higher values regarding the bene-

fit and satisfaction domains. Since there were no mandatory ques-

tions, situations that were unclear or irrelevant have probably been

left without an answer. Missing items ranged from 0 to 9.0%. Highest

missing values were found in the initial disability and handicap

domains.

No floor effects were observed. However, ceiling effects were

present in the postintervention domain use, benefit, and satisfaction

(18–28%). If >15% of the respondents were to choose the most favor-

able alternative, this would be considered a ceiling effect.27 The ceil-

ing effect can have negative consequences for the questionnaire's

ability to distinguish between subjects, as well as its ability to measure

responsiveness (changes over time). However, a questionnaire that is

intended to measure outcomes after stapes surgery will probably

show a ceiling effect, since it is well known that a high number of the

subjects are very satisfied after stapedotomy.28

The questionnaire had overall excellent test–retest reliability

(>0.80), with one exception regarding the initial handicap calculated

with the ICC (0.63). This finding is difficult to explain, but a possible

factor could be that the question includes different alternatives. “How

much does this situation worry, annoy, or upset you”? This makes it

possible to interpret the question differently at the retest. However,

in the study by Gatehouse 1999, minimal test retest reliability was

0.86.13 Internal consistency reliability showed good to very high cor-

relations, and did not differ between the versions addressing surgery

compared with hearing aid rehabilitation.

TABLE 5 Reliability tests (n = 15)

Domain ICC (95% CI)a
Internal consistency reliability

(95% CI)b

Initial disability

(a)

0.80 (0.49–0.93) 0.85 (0.80–0.89)

Initial handicap

(b)

0.63 (0.18–0.86) 0.87 (0.82–0.90)

Residual

disability (c)

0.97 (0.92–0.99) 0.81 (0.77–0.87)

Use (d) 0.94 (0.82–0.98) 0.90 (0.86–0.92)

Benefit (e) 0.91 (0.75–0.97) 0.85 (0.81–0.89)

Satisfaction (f) 0.96 (0.90–0.99) 0.90 (0.88–0.93)

aIntraclass correlation coefficient.
bCronbach's α.

TABLE 6 Reliability tests (n = 15), Internal consistency reliability,
group level

Domain

Internal consistency reliabilitya

Total Group 1 Group 2 Group 3

Initial disability (a) 0.85 0.75 0.80 0.91

Initial handicap (b) 0.87 0.81 0.82 0.90

6 months' postintervention

Residual disability (c) 0.81 0.83 0.76 0.85

Use (d) 0.90 0.88 0.95 0.76

Benefit (e) 0.85 0.91 0.75 0.72

Satisfaction (f) 0.90 0.94 0.81 0.87

12 months' postintervention

Residual disability (c) 0.85 0.84 0.90 0.74

Use (d) 0.91 0.91 0.94 0.87

Benefit (e) 0.91 0.92 0.92 0.87

Satisfaction (f) 0.94 0.95 0.93 0.90

Note: Group 1: Stapedotomy without any prior intervention. Group 2:

Hearing aid rehabilitation in one ear. Group 3: Stapedotomy with hearing

aid rehabilitation prior to intervention.
aCronbach's α.
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The results of the questionnaires confirmed our hypothesis, with

more pronounced initial disability, the more challenging listening situ-

ations. After the intervention, the disability was reduced in all situa-

tions and for all groups. Group 3, with bilateral HL, indicated more

advanced initial handicap and disability regarding the localization of

sounds, telephone with an unknown voice, and quality of voice com-

pared with the groups with unilateral hearing loss, as was predicted.

When assessing criterion validity, a gold standard should be used,

aiming at a correlation coefficient of at least 0.70.27 However, there is

currently no gold standard to gauge the impact of hearing loss or the

effects of hearing rehabilitation.29,30 In this study, hearing impairment,

measured as PTA4, was used to assess criterion validity, and negligible

to weak correlations were observed. This is in line with other studies

indicating low correlations between hearing impairment and perceived

disability. Hearing disability involves many aspects other than hearing

impairment, such as social, psychological, and environmental fac-

tors.6,31 On the GHABP, some environmental factors are captured

with different listening situations. This was demonstrated by Whitmer

et al.,15 where initial and residual disability were correlated with hear-

ing level, and worse hearing implied more pronounced disability.

Analyses of convergent and discriminant validity followed the

proposed hypothesis, with the highest correlations to the general and

total domains of the otolaryngology intervention-specific GBI ques-

tionnaire.24 Weak, negative correlations with the depression domain

of the HADS were noted, indicating that depression signs were corre-

lated with a lower degree of satisfaction, use, and benefit after the

intervention. This finding corresponds to the knowledge that psycho-

logical factors affect perceived and reported disability. Based on pre-

vious studies, weak correlations with the generic questionnaire SF-36

were posited; this was confirmed in the study.32

One strength of the study was the prospective design, with the

same time intervals prior to and after the intervention, thus minimiz-

ing the effect of recall bias. The study design also had weaknesses,

such as not being a randomized trial. The participants chose the inter-

vention themselves, which could have affected the outcomes. How-

ever, if the study had been randomized, only participants eligible for

surgery would have been included, and hearing aid acquisition would

have been a second-hand choice. Another possible limitation is the

modification of the questionnaire with the answer option “not appli-
cable” (N/A) removed. This should be taken into account when com-

paring the outcome of the present GHABP with other studies.

5 | CONCLUSION

The Swedish version of the GHABP is well accepted and shows over-

all good psychometric properties, with high reliability and validity. The

same results were found for the hearing aid and surgery groups. A

ceiling effect was noted that can affect the questionnaire's ability to

distinguish between subjects and measures over time. The question-

naire can be an option for surgical interventions aimed at hearing

improvement.
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