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Introduction

Hearing impairment in children

greatly affects their oral language

development and related experien -

tial learning, thus affecting their

behavioral and social develop-

ment.1,2 Early auditory rehabilita-

tion provided by hearing aid

devices enables children to sub-

stantially improve their verbal lan-

guage learning and integrate into

the hearing world.3,4 Both hearing

aids (HAs) and cochlear implants

(CIs) are well-established treat-

ment methods for children with

different levels of hearing loss

(HL).5,6 Moreover, multiple studies

show that children benefit sub-

stantially from bilateral HAs,

bilateral CIs, and bimodal stimu-

lation (CI and contralateral HA)

and improve in speech recognition

in noisy environments and in

sound localization.7,8 However,

most earlier studies focused pri-

marily on measuring the clinical

efficacy of these treatments, and

their results thus represent only a

small portion of the effects that

HAs and CIs have on the lives

of children and their families.9,10

The evaluation of treatment suc-

cess includes not only objective

measures of speech perception

and production, but also subjec-

tive changes in auditory, language,

and educational skills, as well as

in quality of life (QOL).11 There

are few reports on the QOL or

health-related quality of life

(HRQL, a medical definition of

QOL) of children with HL; these

reports are usually based on poor-

ly validated questionnaires12 and

only occasionally refer to normal-

 hearing (NH) children.13 Measuring

HRQL in children is complicated

due to conceptual, methodologi-

cal, and developmental issues:

on the one hand, an appropriate

instrument for measuring all

domains of HRQL that are rele-

vant to the target population is

required. On the other hand, ques-

tionnaires are frequently com -

pleted by parental proxy, although
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previous studies demonstrated a

poor correlation between the

scores of parents and their

 children.4,13

The objective of this study was

to evaluate the QOL of hearing-

impaired children following

bimodal stimulation or bilateral

HAs, and to compare their results

with those of their NH peers using

the adapted Spanish KINDLr

questionnaires, which were de -

signed for children, adolescents,

and their parents. This question-

naire consists of six subscales that

assess the main components of

child and adolescent QOL, and it

has been validated in Spanish.13,14

Materials and methods

Patients

The study included 88 children di -

vided into two groups of hearing-

impaired children and one group

of 30 NH children. The hearing-

impaired groups consisted of 2-

16-year-old children with bilateral

mild to profound sensorineural

HL and either bilateral HAs (HA

group, 28 children) or a CI with

contralateral HA (bimodal group,

30 children). All patients were

diagnosed and treated in our

department from January 2002

to December 2009 and had a

minimum  of 12 months of device

experience. All of them went to

school with NH peers and use oral

language only. Patients with

incomplete information, follow-

up, or treatment data, as well as

patients with additional disabili-

ties, were excluded from this

study. All selected NH children

were classmates of their hearing-

impaired peers and had normal

auditory thresholds without any

health problems. All children

showed a normal, age-appropriate

development with no cognitive

issues.

Audiological measurements

Pretreatment audiological tests

included tonal and speech

audiometry and, in very young

children, auditory evoked poten-

tials. Posttreatment audiological

tests consisted of free-field speech

audiometry with bilateral HAs or

CI and HA under standardized

conditions at a sound pressure

level (SPL) of 65 dB. We used

open-set bisyllabic words with

visual cues depending on the age

of each child.

KINDLr questionnaire

Parents and children older than

4 years were surveyed with the

adapted Spanish version of the

KINDLr questionnaire for

HRQL.13,14 This questionnaire

includes three self-reporting ques-

tionnaires for children and two

proxy (person authorized to act

on behalf of someone else) ques-

tionnaires for parents. The self-

reporting questionnaires consist of

the Kiddy-KINDL for children

aged 4-7 years, the Kid-KINDL

for children aged 8-12 years, and

the Kiddo-KINDL for teenagers

aged 13-16 years. The two proxy

questionnaires for parents com-

prise the Kiddy-KINDL for par-

ents of  children aged 4-7 years

and the Kid/Kiddo-KINDL for

parents of children aged 8-16

years. The Kid and Kiddo ques-

tionnaires for  parents and children

include 24 items based on a five-

point Likert scale. The version for

4-7-year-old children includes 12

items based on a three-point

Likert scale to adjust the question-

naire to younger  children. The

Kiddy version for parents contains

24 items plus 22 extra items to

obtain information not provided

by the children. The KINDLr

questionnaires are divided into six

dimensions including physical

well-being, emotional well-being,

self-esteem, family, friends, and

everyday functioning (school). A

score was obtained for each

dimension, as well as a total score

for the entire questionnaire

(KINDL-total QOL). Scores were

transformed into a 0-100 scale, in

which 0 is the minimum and 100

the maximum HRQL score.

Statistical analyses

Baseline demographic and audio-

logical data are presented as

mean, standard deviation, and

range (minimum and maximum).

The KINDLr scores of the HA

and bimodal groups were both

compared to the scores of the

NH group using the nonpara -

metric Mann-Whitney U-test. The

Wilcoxon signed-rank test was

applied to look for an association

between the self-rating scores and

the proxy scores. Additionally,

the total scores, the self-rating

scores, and the proxy scores

were correlated with demographic,

clinical , and audiological data

using Spearman’s correlation.

Prior to statistical analysis, the

Kolmogorov-Smirnov test was

conducted to check the data distri-

bution. Statistical significance

was set to p < 0.05. All data were

analyzed using SPSS 13.0 for

Windows (Chicago, IL, USA).

This study was approved by the

Hospital Review Board.

Results 

The HA group included 18 males

(64%) and ten females with a

mean age of 7 years (range: 2-16

years). The mean age at diagnosis

was 2 years. The mean duration of
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deafness was 16 months (range:

1-63 months), and the mean

 duration of HA use was 3.5 years

(range: 1-16 years). The severity

of deafness in this group included

a mild-to-severe HL with a mean

pure tone audiometry (PTA)

threshold of 75 dB (range: 45-

115 dB) in the worst ear. All patients

used bilateral HAs and had a mean

score of 70% (standard deviation

[SD]: 36) on bisyllabic recogni-

tion in free-field audiometry.

The bimodal group included

16 males (53%) and 14 females

with a mean age of 8 years (range:

2-16 years) and a mean age at

diagnosis of 1 year. The mean

duration of deafness was 42 months

(range: 46-160 months), and the

mean duration of CI use was

3.5 years (range: 1-9 years). All

patients had a bilateral severe-

to-profound HL using unilateral

CI (26 MED-EL and four Coch -

lear) and HA with a mean PTA

threshold of 103 dB (range: 90-

110 dB). They achieved a mean

score of 80% (SD: 26) on bisyl-

labic recognition. The etiology of

deafness in patients in both groups

is shown in Table 1. The group of

NH children included 17 males

(57%) with a mean age of 7 years

(range: 4-16 years). 

The self-rating scores of the

KINDLr questionnaires were 75

or higher in five out of six

domains (Tables 2 and 3). No

difference  was found in the QOL

rating  among the three groups

(HA, bimodal, and NH). Only the

“everyday functioning” domain,

which had the lowest scores in all

three groups, was slightly higher

in the HA group compared to the

bimodal and NH groups. The dif-

ferences, however, were not sig-

nificant. In contrast to the very

low self-rating scores in the

“everyday functioning” domain,

all three groups reached a total

score of 75 or higher in the

parental proxy rating (Table 3).

Apart from the “everyday func-

tioning” domain, which was sig-

nificantly lower in the self-rating

group (p = 0.03), there was no sig-

nificant difference between the

self-rating scores and the proxy

scores in any other domain. No

significant association was found

when comparing the total self-rat-

ing score and the total proxy score

with demographic (age and sex),

clinical (age at treatment, length

of deafness, and length of wearing

a hearing device), or audiological

variables (HL and speech percep-

tion results). Similarly, no signifi-

cant association was found when

we compared demographic, clini-

cal, and audiological variables

with the QOL scores reported by

children and their parents.

Discussion

Early restoration of auditory input

provided by HAs or CIs can

reverse the adverse effects of HL

in children. These treatment

 methods enable hearing-impaired

children to improve not only in

audiological aspects, but also in

other areas of life.1,15 Thus, parents

note a positive change in their

child’s life-style, academic per-

formance, psychological well-

being, behavior, and self-esteem.11

It is important to evaluate the

global effectiveness of HAs or

CIs beyond hearing and speech

development and, additionally,

with more general objectives

concerning  QOL. Ideally, a valid

QOL or HRQOL measurement

would capture the general effects

of treatment upon different as -

pects of a child’s life. However,

measuring HRQOL in children is

complicated, as young children

have a limited ability to answer

questionnaires. In addition, the

factors influencing QOL differ

according to age. For these rea-

sons, it is very important to use

previously validated instruments

to interpret the results.1,13,16 To

our knowledge, there are no vali-

dated, specific questionnaires that

include hearing-impaired children

with CIs and HAs. Moreover, ques -

tionnaires dealing with hearing

impairment do not usually apply

to NH children.

In our study, the majority of

hearing-impaired children and

adolescents reported a high

HRQL, and there was no signifi-

cant difference between the

hearing -impaired and NH groups.

These findings are in contrast with

previous studies, which found a

poorer HRQL in children with HL

Table 1

Etiology of hearing loss

Hearing aid group Bimodal group

Unknown 17 (56%) 13 (39%)

Genetic 3 (10%) 3 (11%)

Congenital infection 2 (7%) 5 (18%)

Postnatal infection 0 3 (11%)

Meningitis 2 (7%) 0

Malformations 3 (10%) 2 (7%)

Ototoxicity 2 (7%) 3 (11%)

Neonatal complications 1 (3%) 1 (3%)
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and treatment compared to NH

peers. Using KINDLr, Huber 13

demonstrated that 8–12-year-old

CI users had lower self-rated

HRQL scores than NH children.

Wake et al.,4 using the Child

Health Questionnaire on children

with congenital HL, showed that

parents of deaf children reported a

significantly poorer HRQL com-

pared to their hearing counter-

parts. In our rehabilitation pro-

gram, most parents and children

do not perceive their HL as an

illness , but perceive the CI or HA

as part of themselves. Further -

more, all our patients had bilateral

auditory stimulation (bilateral HA

or bimodal stimulation), which

offers benefits in speech under-

standing in noisy environments,

localization, and functional com-

munication7,8 and improves the

skills needed in daily life. These

features may explain the lack of a

difference in the QOL between the

hearing-impaired and NH groups.

We did not find a difference

between the self-rating scores of

the children and the proxy scores

of the parents in the KINDLr, with

the exception of the “everyday

functioning” domain. Previous

studies showed a very low agree-

ment between parents’ and chil-

dren’s scores using the KINDLr as

well as other questionnaires.4,13,17-19

By applying the KINDLr to 44 CI

patients aged 8-16 years and their

parents, Huber13 demonstrated that

8-12-year-old CI users had lower

self-rated HRQL scores than NH

children, and the scores differed

from those reported by the par-

ents. This discrepancy might have

occurred due to communication

problems. Warner-Czyz et al.19

reported with the Kiddy-KINDLr

questionnaire that children rated

their HRQL more positively than

their parents on domains such as

self-esteem, family, and peer inter-

actions. Using a self-constructed

questionnaire that fo cused on the

benefits and problems associated

with CI use, Chmiel et al.17 asked

children to rate some aspects

of their own QL (e.g., peer ac -

ceptance and overall problems).

Wake et al.4 used the Child Health

Questionnaire with children who

had congenital HL and demon-

strated that parents of deaf chil-

dren reported a significantly poorer

HRQL compared to the parents of

NH peers.

We believe that the parent-child

agreement in the present study

may be explained by the benefits

offered by the rehabilitation pro-

gram, which commenced immedi-

ately after HL identification. This

rehabilitation program contributes

to the overall benefit provided by

the hearing device(s) and provides

support to family members, who

also play an active role in reha -

bilitation.

The KINDL self-rating and

proxy total scores in this study

were not correlated with demo-

graphic, medical, and audiological

variables. The lack of a correlation

between HA or CI user satisfac-

tion and audiological and speech

results was reported previously by

multiple authors.10-12 In a recent

Table 2

KINDLr self-rating scores

Scores are transformed into a 0-100 scale; 0 = minimum, 100 = maximum health-related quality of life scores.

Physical well-
being

Emotional
well-being

Self-esteem Family Friends Everyday
functioning

Total

Hearing aid 93 80 87 81 78 34 81

Bimodal 79 80 75 78 81 26 76

Normal hearing 83 80 84 75 89 30 83

Table 3

KINDLr proxy (parental) scores

Scores were transformed into a 0-100 scale; 0 = minimum, 100 = maximum health-related quality of life scores.

Physical  well-
being

Emotional
well-being

Self-esteem Family Friends Everyday
functioning

Total

Hearing aid 89 86 81 79 84 75 80

Bimodal 86 84 79 82 82 78 79

Normal hearing 81 84 75 81 86 82 78
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study, Loy et al.20 reported an

association between QOL scores

and earlier implantation. A child’s

communication outcomes, audio-

logical benefits, and language

capacities may influence the

assessment of QOL to such an

extent that parents and children

may report a higher QOL rating

for children with higher commu-

nication performance abilities

than for children with poor speech

perception and production. Our

findings suggest that, in addition

to improved speech recognition,

HL treatment has a positive

impact on several other domains,

such as psychological well-being,

behavior, self-esteem, social func-

tioning, and life-style.15

Conclusion

Our results indicate that deaf

 children and their families feel a

high level of satisfaction follow-

ing HL treatment. Using a generic

QOL questionnaire, we found that

children with HL who are treated

with bilateral HAs or bimodal

stimulation may achieve a QOL

similar to that of NH children.

Furthermore, QOL depends not

only on audiological performance,

but also on factors such as family

support, education, and communi-

cation abilities. 
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