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Abstract

Background:Assessing hearing aid satisfaction is important for hearing aid adaptation in individuals

who have hearing loss. Each user should be compared to oneself during the adaptation of the hear-
ing aid and the determination of the satisfaction level, because, each user has their own demands

and expectations. Therefore, the survey evaluations which reveal the personal preferences and ex-
pectations gain importance in the determination of the benefit and satisfaction rate for hearing aid

users.

Purpose: The purpose of this study was to evaluate the reliability of the Turkish version of the Satis-

faction with Amplification in Daily Living (TSADL) among hearing aid users.

Research Design: The original Satisfaction with Amplification in Daily Living (SADL) questionnaire was

translated from English to the TSADL. Linguistic adaptation attempted to ensure equivalency, both gram-
matically and idiomatically, and was assessed by investigators related to the field.

Study Sample: One hundred and sixty hearing aid users with sensorineural hearing loss, aged 18 to
90 yr (54.516 18.21), who had been using a hearing aid regularly for more than 6 mo participated in the

study; seventy three (45.10%) were male and 87 (54.30%) were female.

Data Collection:Participants completed the TSADL twice, 3mo apart (long enough to forget their replies

in the first application but short enough to prevent any changes to the measured properties).

Results: When factor analysis of the questionnaire was performed, subdimension factor loadings were

found to range from 0.744 to 0.854 for ‘‘Positive Effect,’’ 0.62 to 0.985 for ‘‘Personal Image,’’ and 0.903 to
0.913 for ‘‘Adverse Features’’; the factor loading of ‘‘Service and Cost’’ was 0.983. Because all factor

loadings were above 0.30, no items were excluded from the Turkish version of the questionnaire. Al-
though the TSADL retained the original four factors, because of differences in Turkish social structures

and perspectives, questions #12 and #15 revealed an association between the ‘‘Service and Cost’’ and
‘‘Positive Effects’’ subdimensions.

Conclusions: The SADL-TR scale can be reliably used in clinical studies to rapidly assess patient sat-
isfaction, compare satisfaction levels, determine normative satisfaction level, compare various amplifi-

cations, and gather administrative outcome data.
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INTRODUCTION

A
ccording to a report issued by the World Health

Organization in 2015, life-complicating hearing

loss occurs in 360 million individuals across the

world, and prevalence increases with age. Moreover,

the same report states that, in addition to elderly peo-

ple, hearing loss affects 32 million children under the

age of 15 yr. When satisfaction levels were taken into

consideration, the rate of individuals encountering dif-
ficulty in comprehension, despite use of a hearing aid,

increased with age (Yearbook, 2004).

In the ‘‘Assessment of the Satisfaction levels in Hear-

ing Aid Users’’ study, Hamurcu et al found that hearing

problems led to a poor quality of life, depressive symp-

toms, and reduced functional capacity (Hamurcu et al,

2012, consistent with previous work by Lupsakko et al,

2005). Individuals encountering hearing problems may
also have serious social issues.

Hearing aids seem to be the only option for correcting

hearing loss in cases that cannot be improved with

drugs or surgery (Hamurcu et al, 2012).

Assessment of hearing aid suitability is difficult, even in

developedcountries,becauseof the lackofsufficientaudiology

experts or shared evaluationmethods, particularly among

patients with a low socioeconomic statuses (Arslan and
Genovese, 1996; Kırkım et al, 2008; Kumar, 2001).

Three motivational processes should be considered

in the hearing aid use of individuals encountering

hearing problems, including acceptance, benefit, and

satisfaction. Satisfaction does not occur without accep-

tance, and acceptance and benefit do not guarantee de-

vice satisfaction. Whereas benefit can be determined

by target-driven tests, satisfaction depends entirely
on personal judgment following extended hearing

aid use (Hosford-Dunn, 2000).

Patients either accept or deny hearing aid use. By de-

termining and quantifying the variables that underlie

patients’ acceptance of hearing aids, both during and

before use, we can potentially predict which patients

will embrace or resist hearing aid use. The primary goal

is benefit maximization during adaptation. Thus, fail-
ing to select the device in accordance with the patient’s

situation may impede preliminary acceptance (Cox and

Alexander, 2000).

Similar satisfaction studies conducted in other coun-

tries have revealed factors, such as early detection of

hearing loss, early acceptance by the patient, and prompt

commencement of use after diagnosis, that influence sat-

isfaction with hearing aids (Matthews et al, 1990).
Adaptation of hearing aids and determination of sat-

isfaction should be individualized to the user, in accor-

dance with their demands and expectations. It is not

always possible to satisfy two users, with similar audi-

ological findings, with the same device and adaptation.

For instance, whereas listening to a news reporter is

important for some people, listening to an orchestra is

more important to others. Thus, the primary goal, in

terms of amplification in hearing aids, should be to attain

maximum benefit, and clinicians should explore individ-
ual functional gains.

According to the Health Practice Declaration in the

current system in Turkey, benefit is evaluated by an

increase in Word Discrimination Score (WDS). In many

studies, a positive correlation was found between the ex-

perience of using hearing aids and the WDS (Stephens,

2002; Bille and Parving, 2003), supporting this approach.

However, although an increase in the WDS score is an
indicator of benefit, given the lack of testing settings

for replicating the environments encountered by

hearing aid users during their various daily activities,

it is insufficient for determining maximum benefit.

Therefore, questionnaires, which reveal personal pref-

erences and expectations, are import for determining

and quantifying benefit and satisfaction in hearing

aid users.
Audiological assessment, rational decision-making

(as to which hearing aid device should be implemented),

and expected duration of use, should also be evaluated.

Nevertheless, even when all factors are provided, adap-

tation of the hearing aid to the patient and implemen-

tation of the correct ear-mold are of utmost importance.

Therefore, while adapting the hearing aid, assessment

of hearing aid gain by real ear measurement and peri-
odical control of accessories, such as the mold and

battery, are required. By these means, it is possible

to enhance patient satisfaction. There are several ques-

tionnaires, developed by audiologists, to assess the ef-

fectiveness of hearing aids and satisfaction among

patients (Gatehouse, 1994; Cox and Alexander, 2002).

Individual reports are important tools to indicate the

effects of disability and handicap in daily life. Individ-
ual reports can also be used in treatment planning and

during follow-up to assess improvement. The most com-

monly used questionnaires were developed to assess

improvements in communication and reductions in dis-

ability and handicap (Barcham and Stephens, 1980).

Subjective assessment of hearing aid fitting can be per-

formed using patient questionnaires, such as the

Satisfaction with Amplification in Daily Life (SADL),
International Outcome Inventory for Hearing Aids,

Hearing Handicap Inventory for Adults, Abbreviated

Profile of Hearing Aid Benefit, or Hearing Inventory

for Elderly questionnaires. Cox and Alexander dem-

onstrated the benefits of patient questionnaires for

providing important information for determining pa-

tient needs via the subjective individual assessment

of disability effects in daily life. The information
obtained from the reports are helpful for planning

and applying treatment strategies (NAL NL1 or

NAL NL2) (Cox and Alexander, 2000). The feedback

obtained from hearing aid satisfaction questionnaires
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are used to assess device fitting and standardize the

service. Among other questionnaires, the SADL ques-

tionnaires is widely used to assess every aspect of

hearing aid use (Hosford-Dunn, 2000; Hosford-Dunn
and Halpern, 2001).

Hosford-Dunn and Halpern (2001) identified variables

which had small effects on SADL results, including daily

hours of hearing aid use, previous years of hearing aid ex-

perience, self-perceived hearing difficulties, hearing aid
style and cost, and type of processing used in the device.

Figure 1. Turkish version of the Satisfaction with Amplification in Daily Living.
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Moreover, awareness of nonaudiological variables, such

as individual age, gender, personality type, social support,
attitude toward hearing aid use, socioeconomic level, and

general health status, which can potentially affect user

device-related satisfaction, is important (Uriarte et al, 2005).

Whereas from the clinicians’ viewpoints, the triple

variables (acceptance, benefit, and satisfaction) provide

important data to assist with hearing for many years,

outcome evaluation of present application focuses on

benefits only (Cox and Alexander, 2000).
When developing the SADL scale, to yield a method

capable of identifying and measuring the various con-

stituents and levels of satisfaction, Cox and Alexander

considered several additional terms alongside 25 trial

items. They also placed importance on the development

of a scale with an appropriate length for clinical use

(Cox and Alexander, 2000).

During the preparation of the SADL scale, patients
were requested to specify only one global satisfaction

value (Cox and Alexander, 2000). However, using a

single global value remains limited in patient evaluation.

For instance, in terms of global satisfaction, two patients

might give a score of 3 (between one and seven), indicative

of dissatisfaction with their hearing aids. However, this

information does not explain why the patients are dis-

satisfied, or whether they are dissatisfied for the same
reason.Hence, factors that can be used to determine prob-

lematic personal fields are required and, thus, single-

question evaluation of satisfaction did not take place in

the questionnaire (Cox andAlexander, 2000). In theTurk-

ish scale, additional items were not used.

The SADL questionnaire consists of 15 items and four

subscales. Both individual subscale scores and an overall

(global) score may be calculated, the global score is obtained
byaveraging thescoresofall 15 itemsandsubscale scoresare

obtained by averaging the scores of relevant subscale items.

Briefly, the subscales are as follows:

� Positive Effect—advanced functions in psychoacous-

tic and psychological fields
� Service and Cost—the competence of the distributor

and the cost of the hearing aid

� Adverse Features—the potential effects of adverse

situations encountered while using the hearing aid

� Personal Image—the image of the person using the

hearing aid, from the perspective of the user and others

All items are scored on a seven-point scale, with the
highest score indicating maximum satisfaction. There-

fore, the global and subscale score range from 1 to 7. The

Cronbach’s alpha coefficient value for the SADL global

score is 0.82 (Cox and Alexander, 2000).

Table 1. Original SADL Questionnaire

Subscale Item Number Questions

Pe1: Compared to using no hearing aid at all, do your hearing aids help you understand the people you speak with most frequently?

Nf2: Are you frustrated when your hearing aids pick up sounds that keep you from hearing what you want to hear?

Pe2: Are you convinced that obtaining your hearing aids was in your best interests?

Pi1: Do you think people notice your hearing loss more when you wear your hearing aids?

Pe3: Do your hearing aids reduce the number of times you have to ask people to repeat?

Pe4: Do you think your hearing aids are worth the trouble?

Nf2: Are you bothered by an inability to get enough loudness from your hearing aids without feedback (whistling)?

Pi2: How content are you with the appearance of your hearing aids?

Pe5: Does wearing your hearing aids improve your self confidence?

Pe6: How natural is the sound from your hearing aids?

Nf3: How helpful are your hearing aids on MOST telephones with NO amplifier or loudspeaker?

Sc1: How competent was the person who provided you with your hearing aids?

Pi3: Do you think wearing your hearing aids makes you seem less capable?

Sc2: Does the cost of your hearing aids seem reasonable to you?

Sc3: How pleased are you with the dependability (how often they need repairs) of your hearing aids?

NF 5 negative feature; PE 5 positive effect; PI 5 personal image; SC 5 service and cost.

Table 2. The Descriptive Statistics of the Survey
Questions

N 5 160

Start

Minimum Maximum Median Mean 6 SD

Pe1 1.0 7.0 6.0 5.80 6 1.21

Nf1 2.0 7.0 7.0 6.50 6 1.04

Pe2 3.0 7.0 6.0 6.07 6 1.07

Pi1 1.0 7.0 5.0 4.77 6 1.55

Pe3 2.0 7.0 6.0 5.52 6 1.08

Pe4 1.0 7.0 6.0 5.86 6 1.21

Nf2 1.0 7.0 6.0 5.75 6 1.24

Pi2 2.0 7.0 6.0 5.66 6 1.41

Pe5 1.0 7.0 6.0 5.65 6 1.25

Pe6 2.0 7.0 6.0 5.71 6 0.99

Nf3 3.0 7.0 7.0 6.55 6 0.83

Sc1 2.0 7.0 7.0 6.48 6 0.89

Pi3 3.0 7.0 7.0 6.26 6 1.08

Sc2 1.0 7.0 2.0 2.53 6 1.02

Sc3 2.0 7.0 7.0 6.39 6 0.93

NF 5 negative feature; PE 5 positive effect; PI 5 personal image;

SC 5 service and cost.
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The aim of this studywas to translate the SADL ques-

tionnaire into Turkish and evaluate the reliability of

the Turkish SADL, the questionnaire for assessing sat-

isfaction in daily living among hearing aid user.

MATERIALS AND METHODS

The study was conducted in the Turgut Özal Univer-

sity Medical Faculty Audiology and Speech Disor-
ders Clinic. Approval was obtained from the Turgut

Özal University for Non-Pharmaceutical Clinical Studies

Ethics Committee on September 26, 2014. Patients diag-

nosed with sensorineural hearing loss and using hearing

aids regularly for at least 3 mo were included in the

study. One hundred and sixty hearing aid users, aged

18 to 90 yr were included in the study. Audiometric

assessment was performed in all patients, after ear
nose and throat physical examination, using pure

sounds at frequencies of 500, 1000, and 2000 Hz,

as per threshold levels for discriminating speech

from the environment. Patients with bilateral symmet-

rical sensorineural hearing loss at various levels (minor,

moderate, and severe), postlingual hearing loss (native

Turkish speaking), and without any mental, neurological,

and psychological disorders were included in the study.

Translation and Cultural Adaptation of
the Questionnaire

The questionnaire was translated from English to Turk-

ish by two translators; linguistic adaptation aimed to en-

sure equivalency both grammatically and idiomatically,

Table 3. The Factor Structure of the SADL Scale

Scale

Subdimensions Items

Factor

Loadings of

the Items

Eigenvalues

of the

Factors

Variances

Explained by

the Factors

Positive effect Pe1 0.773 5.91 39.37

Pe2 0.820

Pe3 0.744

Pe4 0.854

Pe5 0.796

Pe6 0.766

Nf3 0.765

Sc1 0.771

Sc3 0.801

Personal

image and

appearance

Pi1 0.973 3.27 21.81

Pi2 0.985

Pi3 0.962

Adverse features Nf1 0.913 1.64 10.92

Nf2 0.903

Cost Sc3 0.983 1.03 6.89

NF 5 negative feature; PE 5 positive effect; PI 5 personal image;

SC 5 service and cost.

Kaiser–Meyer–Olkin Measure of Sampling Adequacy (KMO) 5 0.821.

Extraction Method: Principal Component Analysis.

Rotation Method: Quartimax with Kaiser Normalization.

Figure 2. The scree plot graph.
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and assessments of the investigators in the field weremea-

sured. The translated questions were initially applied to

a group of ten patients; the second question was subse-

quently rewritten without altering the content integrity,
and thefinalTurkish version (Figure 1)was translated into

Englishviaa systematic forwardbackward translationpro-

cess. The final English version (Table 1) was checked by a

native speaker, and comparison between the original and

final English versions was made.

Translation of the SADL Questionnaire

To determine the correctness of the participants’

device amplifications, their hearing loss and real earmea-

surement values were evaluated. In addition, issues such

as tearing and obstruction in hearing aid ear molds were

considered. The study was completed by 160 individuals;

73 (45.1%) were male and 87 (54.3%) were female. The

questionnaire was completed by each participant twice,

3 mo apart (long enough for participants to forget their
replies at the first application, but short enough to pre-

vent any changes to the measured properties).

Statistical Analysis

The statistical software packages SPSS 23.0 and AMOS

23.0 (IBM Corporation, Armonk, NY) were used for data

analysis. Assessment of compliance between the original
English and translated Turkish scale structures was car-

ried outwith validity and reliability analyses, internal con-

sistency (Cronbach’s alpha), item analysis, and test/retest

approaches were used for reliability analyses, and crite-

rion (t-test, analysis of variance, etc.) and structural valid-

ity [explanatory factor analysis and confirmatory factor

analysis (CFA)] were included in the analyses of validity.

Original SADL questionnaire were in Table 1.
Quantitative data are expressed as mean6 standard

deviation (SD) and median range (minimum–maximum).

Categorical data are expressed as number (n) and per-

centage (%). Data were analyzed at the 95% confidence

level, and p-values less than 0.05 were considered sta-

tistically significant.

RESULTS

Questionnaire response details are shown in

Table 2.

Structural–Xonceptual Validity of the Turkish

Satisfaction with Amplification in Daily Living

(TSADL) Questionnaire

Factor Analysis

Structural validity of the SADL questionnaire was

assessed byperforming factor analysis. The factor loadings,

eigenvalues, and the explained variances are shown in

Table 3.

When the result of the Bartlett’s sphericity test was

analyzed, the obtained x2 value was found to be statis-
tically significant (X25 2,496.083; p, 0.001). The items

were found to gather in four subdimensions. The subdi-

mensions for ‘‘Positive Effect,’’ ‘‘Personal Image and Ap-

pearance,’’ ‘‘Adverse Features,’’ and ‘‘Service and Cost’’

explained 39.37%, 21.81%, 10.92%, and 6.89% of the

variance, respectively; in total, these four subdimen-

sions explained 78.99% of the total variance. Two-thirds

Table 4. The Correlations between Items

Factors Items R

Positive effect Pe1 Pe2 0.620

Pe1 Pe3 0.568

Pe1 Pe4 0.632

Pe1 Pe5 0.741

Pe1 Pe6 0.578

Pe1 NF3 0.569

Pe1 Sc1 0.654

Pe1 Sc3 0.545

Pe2 Pe3 0.754

Pe2 Pe4 0.699

Pe2 Pe5 0.688

Pe2 Pe6 0.874

Pe2 NF3 0.506

Pe2 Sc1 0.543

Pe2 Sc3 0.569

Pe3 Pe4 0.630

Pe3 Pe5 0.689

Pe3 Pe6 0.785

Pe3 NF3 0.785

Pe3 Sc1 0.525

Pe3 Sc3 0.544

Pe4 Pe5 0.624

Pe4 Pe6 0.584

Pe4 NF3 0.604

Pe4 Sc1 0.590

Pe4 Sc3 0.613

Pe5 Pe6 0.597

Pe5 NF3 0.552

Pe5 Sc1 0.522

Pe5 Sc3 0.567

Pe6 NF3 0.932

Pe6 Sc1 0.575

Pe6 Sc3 0.567

Nf3 Sc1 0.577

Nf3 Sc3 0.569

Sc1 Sc3 0.890

Personal image and appearance Pi1 Pi2 0.981

Pi1 Pi3 0.923

Pi2 Pi3 0.958

Adverse features Pi2 Pi3 0.958

Nf1 Nf2 0.941

NF 5 negative feature; PE 5 positive effect; PI 5 personal image;

SC 5 service and cost.

Pearson’s Product Moment Correlation Test.
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(67%) of the total variance was deemed significant, the

scree plot supported these results (Figure 2).

When factor analysis of the questionnaire was per-

formed, subdimension factor loadings were found to
range from 0.744 to 0.854 for ‘‘Positive Effect,’’ 0.62

to 0.985 for ‘‘Personal Image and Appearance,’’ and

0.903 to 0.913 for ‘‘Adverse Features’’; the factor loading

of ‘‘Service and Cost’’ was 0.983. As the factor loadings

of all subdimensions were above 0.30, hearing aid satisfac-

tion can be assessed with all subscale items in the TSADL

(if a factor loading value is higher than or equal to 0.3, and

there is a cluster of highly related substances within a fac-
tor, items aremeasured as a concept factor (Büyüköztürk,

2002).Although the scale retained the original four factors,

as social structure and points of view of the Turkish com-

munity is different from others, questions 12 and 15 from

the ‘‘Service and Cost’’ subdimension were found to be re-

lated to the ‘‘Positive Effect’’ subdimension and were eval-

uated within this subscale. Only question 14 remained in

the ‘‘Service and Cost’’ subdimension, and thus this factor

was renamed as the ‘‘Cost’’ subdimension. As it showed a

high level of factor loading with the ‘‘Positive Effect’’ sub-

dimension, question 11, an ‘‘Adverse Features’’ item, was

excluded from the ‘‘Adverse Features’’ subdimension. To
assess the test reproducibility, the questionnaire was ap-

plied to all patients 3 mo later; factor analysis yielded re-

sults consistent with the first application.

In the correlation analysis between items, the

maximumcorrelations are expressed according to the factors.

In the ‘‘PositiveEffect’’ subdimension, correlations coefficients

ranged from 0.506 to 0.903. In the ‘‘Personal Image’’ sub-

dimension, correlation coefficients ranged from 0.932
to 0.981. In the ‘‘Adverse Features’’ subdimension, cor-

relation coefficients ranged from 0.941 to 0.958. When

the correlation coefficients (which shows the strength

and the direction of the association between items) were

investigated, strong and linear relationship were found.

The correlation between items are shown in Table 4.

The results obtained in the reliability, item-total cor-

relation, and split-half tests are shown in Table 5.

Table 5. The Reliability, Item-Total Correlation, and Split-Half Test Results According to the Items

Scale

Subdimensions Items

Overall
Split-Half

Cronbach’s Alpha

When Item Deleted

Total Item

Correlation

Overall Cronbach’s

Alpha

Cronbach’s Alpha

Part 1–Part 2

Positive effect Pe1 0.914 0.709 0.920 0.880–0.887

Pe2 0.911 0.745

Pe3 0.917 0.658

Pe4 0.908 0.792

Pe5 0.915 0.711

Pe6 0.912 0.741

Nf3 0.913 0.745

Sc1 0.914 0.714

Sc3 0.912 0.742

Personal image and

appearance

Pi1 0.960 0.966 0.974 0.989–0.944

Pi2 0.929 0.990

Pi3 0.989 0.944

Adverse features Nf1 0.974 0.941 0.963 0.952–0.975

Nf2 0.982 0.941

Cost Sc3 — — — —

Overall Pe1 0.832 0.604 0.848 0.870–0.856

Nf1 0.839 0.680

Pe2 0.833 0.596

Pi1 0.849 0.710

Pe3 0.838 0.680

Pe4 0.828 0.668

Nf2 0.839 0.690

Pi2 0.847 0.375

Pe5 0.836 0.531

Pe6 0.831 0.653

Nf3 0.833 0.651

Sc1 0.837 0.549

Pi3 0.844 0.687

Sc2 0.866 20.070

Sc3 0.832 0.640

NF 5 negative feature; PE 5 positive effect; PI 5 personal image; SC 5 service and cost.

Reliability Test – Pearson’s Product Moment Correlation Test.
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Assessment of the Subscales

The overall Cronbach’s alpha value of the ‘‘Positive

Effect’’ subdimension was 0.920, and the Cronbach’s al-
pha values of the relevant items ranged from 0.911 to

0.991. The internal consistencies of the items were suf-

ficient. The correlation coefficients ranged from 0.658 to

0.792. In the split-half reliability test analysis, the

Cronbach’s alpha values were calculated as 0.880 for

part 1 and 0.887 for part 2.

The overall Cronbach’s alpha value of the ‘‘Personal

Image’’ subdimension was 0.974, and the Cronbach’s al-
pha values of the relevant items ranged from 0.929 to

0.989. The correlation coefficients ranged from 0.944

to 0.990. In the split-half reliability test analysis, the

Cronbach’s alpha values were calculated as 0.889 for

part 1 and 0.944 for part 2.

The overall Cronbach’s alpha value of the ‘‘Adverse

Features’’ subdimension was 0.963, and the Cronbach’s

alpha values of the relevant items ranged from 0.974 to
0.982. The correlation coefficient was 0.941. In the split-

half reliability test analysis, the Cronbach’s alpha val-

ues were calculated as 0.952 for part 1 and 0.975 for

part 2. When comparing the Cronbach’s alpha coeffi-

cients of the original SADL subscales (Table 6) with

the TSADL subscales, there was a high internal consis-

tency of TSADL in the four subscales. The high Cron-

bach’s alpha coefficients were similar to the previous
SADL data for each subscale (Cox and Alexander,

2000).

Since the ‘‘Cost’’ subdimension included only one

item, reliability analysis could not be performed.

When all items were evaluated together, the overall

Cronbach’s alpha value was 0.848, and the Cronbach’s

alpha values for all items ranged from 0.828 to 0.866.

Internal consistencies were sufficient. Correlation coef-

ficients ranged from 0.070 to 0.710. The negatively

valued item was question 14. As it was factorized inde-

pendently, the correlation coefficient was found to neg-
ative and weak. When split-half reliability analysis was

conducted, the Cronbach’s alpha values were calculated

as 0.870 for part 1 and 0.856 for part 2.

Test/retest results are shown in Table 6.

The second questionnaire implementation results,

performed after 3 mo, were consistent with the results

of the first implantation. Test/retest reliability was good

(r . 0.7). The second questionnaire implementation,
results performed after 3 mo, were consistent with

the results of the first implantation. Test/retest was

good (r . 0.7).

CFA was performed to evaluate the extent to which

the four-factor structure complied with the data

obtained in our study. As one of the four factors obtained

in the explanatory factor analysis consisted of only one

question, the structural assessment was performed with
the remaining 14 items and three factors. Although the

consistency indices (x2 5 171,158 SD5 73, p, 0.001) ac-

quired via CFA revealed that the model was inconsistent

(x2/SD 5 171,158/73 5 2,345 # 3), it was concluded that

the overall consistency of the model was acceptable. The

CFA of the SADL questionnaire is shown in Figure 3.

When the other consistency indices were analyzed, the

root mean square error of approximation was 0.072, the
normed fit index was 0.934, the non-normed fit index

was 0.951, the goodness-of-fit indexwas 0.874, and the ad-

justed goodness-of-fit indexwas 0.918. The consistency in-

dices of the SADL scale showed ideal consistency.

The SADL was adapted to the Turkish culture and

calculation of satisfaction level was converted to per-

centage points. Accordingly, the following scoring in-

structions were constructed.

TSADL Manual Scoring Instructions

Instructions for manual scoring were evaluated as in

the original scale. The results were converted to per-

centage values for enhanced comprehension and inter-

pretation. Whereas Table 7 provides a value for each

question, Table 8 provides the calculation template.

� The factors were calculated as a percentage accord-

ing to the total scores proportional to the maximum

total scores.

� In Item 11, if the patient checked the box describing

good hearing on the phone without the use of a hear-

ing aid, exclude this item from the ‘‘Adverse Fea-

tures’’ subdimension calculation. The score will be
the percentage score of Items 2 and 7.

� The overall score is a percentile expression of all

items scores completed by the patient, provided that

Item 11 is present as mentioned above.

Table 6. Test/Retest

N R P Value

Pe1 & Pe1 (3rd mo) 160 0.917 ,0.001

Nf1 & Nf1 (3rd mo) 160 0.977 ,0.001

Pe2 & Pe2 (3rd mo) 160 0.997 ,0.001

Pi1 & Pi1 (3rd mo) 160 0.983 ,0.001

Pe3 & Pe3 (3rd mo) 160 0.966 ,0.001

Pe4 & Pe4 (3rd mo) 160 0.983 ,0.001

Nf2 & Nf2 (3rd mo) 160 0.972 ,0.001

Pi2 & Pi2 (3rd mo) 160 0.870 ,0.001

Pe5 & Pe5 (3rd mo) 160 0.967 ,0.001

Pe6 & Pe6 (3rd mo) 160 0.976 ,0.001

Nf3 & Nf3 (3rd mo) 160 0.991 ,0.001

Sc1 & Sc1 (3rd mo) 160 0.976 ,0.001

Pi3 & Pi3 (3rd mo) 160 0.795 ,0.001

Sc2 & Sc2 (3rd mo) 160 0.982 ,0.001

Sc3 & Sc3 (3rd mo) 160 0.960 ,0.001

NF 5 negative feature; PE 5 positive effect; PI 5 personal image;

SC 5 service and cost.

Pearson’s Correlation Test – r: Correlation Coefficient.
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DISCUSSION

Assessing satisfaction with hearing aids is impor-

tant for hearing aid adaptation in individuals with

hearing loss.

Patient satisfaction is an entirely subjective concept,

and it is not appropriate to connect satisfaction level
with a single factor. Numerous questionnaires and eval-

uation forms have been developed to measure the ben-

efit of hearing aids for patients (Vestergaard, 2006;

Johnson et al, 2010). The SADL questionnaire is one

of the most commonly used tests of hearing aid satisfac-

tion (Hosford-Dunn and Halpern, 2001). The SADL

questionnaire consists of 15 items grouped into four

subscales: ‘‘Positive Effect,’’ ‘‘Service and Cost,’’ ‘‘Ad-

verse Features,’’ and ‘‘Personal Image.’’ Themost signif-

icant characteristic of the SADL questionnaire, which

may have benefit in clinical applications, is the presence

of a scale and availability of manual scoring of patient

satisfaction. In this study, following factor analyses of

the questions and subscales, all 15 questions were in-
cluded in the scale. Factor analyses were applied to

15 questions and four subscales were determined, in

agreement with the original scale.

Among the questionnaire subscales, ‘‘Positive Effect’’

covered psychological satisfaction, trial satisfaction,

satisfaction with communication, and the improvement

of natural sound quality. Cox and Alexander found a

Cronbach’s alpha value as 0.88 for this subscale (Cox
and Alexander, 2000); in this study, the Cronbach’s al-

pha value of the TSADL was found to be 0.920. Thus,

the positive effect subscale was found to be more reli-

able than the original study.

In the original SADL scoring, the cost component

was excluded from the questionnaires of participants

who did not make payment for their hearing aids, and

the ‘‘Service and Cost’’ subscale score was deter-
mined by the two remaining items. However, in

the TSADL implementation, as almost all hearing

aid users had endured a certain cost for their hearing

Table 7. Assign a Value to EachQuestion in the Following
Table

Answer Not an Inverse Item Inverse Item

A Not at all 1 7

B A little 2 6

C Somewhat 3 5

D Medium 4 4

E Considerably 5 3

F Greatly 6 2

G Tremendously 7 1

Figure 3. The CFA of the SADL scale.
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aid (all of the participants in the questionnaire had

made payment for the device), the subscale was orga-

nized with the inclusion of item 14 only. In the

original study, the confidence level of the patient

group in the hearing aid provider was determined

to be quite high; however, whether the costs of the
devices were appropriate or were not conclusive

(Cox and Alexander, 2000). Similar results were

obtained from the TSADL.

In this study, based on the outcome of factor analyses

in the ‘‘Adverse Features’’ subscale, scores for items

2 and 7 were included in the subscale calculation. Al-

though the Cronbach’s alpha value was small in

the original study, in the TSADL, it was calculated
as 0.963 and, thus, the subscale was deemed to be quite

reliable.

The ‘‘Personal Image’’ subscale associates personal

image and device appearance with related fields. Cox

and Alexander stated that satisfaction was important

for hearing aid users; however, it was the least remark-

able issue among other subjects such as benefit and ser-

vice (Cox and Alexander, 1999). In the TSADL, this
subscale was found to be quite reliable, with a Cron-

bach’s alpha value of 0.974, participants responded to

this subscale with a high level of satisfaction.

In Australia, another country in which the validity

and reliability of the SADL questionnaire was explored,

reliability was found to be good (Uriarte et al, 2005).

Australian users exhibited higher satisfaction in all

SADL subscales, compared with users in the Unites
States, and variables potentially affecting satisfaction

level included perceived hearing difficulty in the ab-

sence of a hearing aid, amount of previous hearing

aid experience, and the shape of the hearing aid

(Uriarte et al, 2005).

In the Chinese translation and the reliability study of

SADL, it was concluded that the questionnaire validity

and reliability values were high, and the questionnaire

was implementable (Fang et al, 2013). In addition, a
study conducted by Meister et al in Germany, the reli-

ability of the SADL questionnaire was found to be quite

high (Meister et al, 2012).

As the result of our study, the TSADL questionnaire,

which we found to be quite reliable, is a questionnaire

with a manually graded scale, contrary to the other

questionnaires. In the original study, to score each sub-

scale, the average score of responses to scale items was
calculated; in addition to the four subscale scores, re-

plies were used to calculate a global score as an index

of total satisfaction. In the Turkish implementation,

for manual scoring, the seven-point Likert-type respon-

dent scale was converted to percentile. The scoring and

assessment instructions related to the global scale and

the subscales were prepared in Turkish.

With the development of technology, major changes
and improvements have started to take place in hearing

aids. Together with new applications, the proper selec-

tion of hearing aids for patients, fitting applications,

and follow-up of the benefits acquired have gained great

importance. Technical problems, occurring after hear-

ing aid selection, also affect its use. As some patients

do not know what to do when they encounter very sim-

ple problems, they abandon the use of hearing aid.
Therefore, for evaluation of hearing aid benefits, an in-

ventory including the technical problems following

hearing aid use should be used (Johnson et al, 2016).

Table 8. The Calculation Template

Subdimensions of the Scale Items Maximum Receivable Scores Sample Scores Calculation

Positive effect Pe1 7 6.00 41

63
* 100 5 65.07

Pe2 7 5.00

Pe3 7 4.00

Pe4 7 5.00

Pe5 7 6.00

Pe6 7 3.00

Nf3 7 6.00

Sc1 7 1.00

Sc3 7 5.00

Total 63 41.00

Personal image and appearance Pi1* 7 5.00
14

21
* 100 5 66.7Pi2 7 4.00

Pi3* 7 5.00

Total 21 14.00

Adverse features Nf2* 7 5.00 9

14
* 100 5 64.28

Nf2* 7 4.00

Total 14 9.00

Cost Sc2 7 5.00
5

7
* 100 5 71.42

NF 5 negative feature; PE 5 positive effect; PI 5 personal image; SC 5 service and cost.

*Reverse questions.
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In this context, the SADL questionnaire is highly reli-

able, enabling evaluation of the benefit obtained to-

gether with subscales appropriate to the period of

hearing aid usage.Moreover, because the questionnaire
is brief and the indices are consistent, it is concluded

that the current scale is implementable by investiga-

tors, and the consistency indices might be reanalyzed

in different samples. Moreover, the simplicity and clar-

ity of the questions, enabling immediate evaluation,

provide a major advantage to clinicians.

CONCLUSION

As the questionnaires reflect the experiences and
satisfaction of hearing aid users during daily life,

they canalso beused to determine the applicationmethod

that will be employed by the physician and in follow-up,

along with the pure audiological measurements.

TSADL-TR has a total of 15 items, and approximately

10min is sufficient for the completion and scoring of the

questionnaire. When subscales are evaluated together,

their significant areas concerning hearing aid users are
incorporated.

Test/retest implementation of the SADL-TR ques-

tionnaire and subscales revealed no statistically signif-

icant difference. When all items were evaluated together

to determine an optimum validity result, the overall

Cronbach’s alpha valuewas 0.848 (quite reliable). In item

analysis, the Cronbach’s alpha value ranged from 0.828

to 0.866 (quite reliable), and the internal consistencies of
the items were determined as sufficient.

As the result of all performed analyses, the SADL-TR

scale was concluded to be quite reliable for use in Turk-

ish studies for quick evaluation of patient satisfaction,

patient comparison, determination of normative satis-

faction level, comparing various amplification types,

and gathering administrative outcome data.
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