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Validation of the Turkish Version of the Parents’
Evaluation of the Aural/Oral Performance of
Children (PEACH) Rating Scale

ABSTRACT

Background: The Parents’ Evaluation of the Aural/Oral Performance of Children
(PEACH) Rating Scale is a widely used instrument to evaluate adaptation, effec-
tiveness of hearing aid and cochlear implant, and auditory rehabilitation outcomes
in hearing-impaired children by parent observation in daily life listening situations.
This study aimed to adapt the Parents' Evaluation of the Aural/Oral Performance of
Children to Turkish children, analyze, and verify the validity and the reliability. We also
looked for scores in various clinical conditions (age, sex, HA, Cl experience, unilateral
vs. bilateral users).

Methods: The study composed of 120 children with hearing loss (hearing aid users
n=>57; cochlear implant users n=63) between 3 and 12 (mean: 7.51+2.84) years of age.
First, Parents’ Evaluation of the Aural/Oral Performance of Children was adapted to
Turkish children, and confirmatory factor analysis was used to evaluate the validity
of the Turkish Parents' Evaluation of the Aural/Oral Performance of Children. Then,
correlations of Turkish Parents’ Evaluation of the Aural/Oral Performance of Children
scores with age, hearing aid and cochlear implant experience, and group differences
(male vs. female; hearing aid vs. cochlear implant users) were analyzed by using the
proper statistical tests. Cronbach’s alpha coefficient was used to confirm internal
consistency, and the test-retest method was performed to evaluate the reliability of
the measurement.

Results: Turkish Parents’ Evaluation of the Aural/Oral Performance of Children has high
internal consistency (Cronbach's alpha=0.942) and test-retest reliability (r=0.949,
P <.001). Scores were increased in parallel to age, hearing aid, cochlear implant expe-
rience, and there was a significant difference in Turkish Parents' Evaluation of the
Aural/Oral Performance of Children scores between unilateral and bilateral cochlear
implant users.

Conclusion: The Turkish Parents’ Evaluation of the Aural/Oral Performance of Children
could be recommended as a convenient tool for children with hearing aid and cochlear
implant to monitor functional, auditory, and communication skills.

Keywords: Aural rehabilitation, children, cochlear implants, hearing, hearing aids,
surveys and questionnaires

INTRODUCTION

Childhood hearing loss affects social, emotional, cognitive, speech-language, and aca-
demic skills. However, it is a (re)habitable disability with early diagnosis and intervention.
It was observed that language-speech development was close to normal limits in the chil-
dren who started using hearing aids (HA) and/or cochlearimplants (Cl) in the early period.™

An important issue during the diagnosis and rehabilitation process of these children is to
follow up for achievements in their hearing skills and improvements in solving the prob-
lems related to hearing loss or obstructions in the process.® Although the effectiveness of
the HAs and Cls can be evaluated by audiological tests, it is difficult to evaluate the life
quality, changes in subjective complaints, and communication skills in complex situations
by the audiological tests during early childhood because the children’s language skills
would not be fully developed and they would not be able to express themselves. For these
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evaluations, the scales become necessary.* The functionality
of auditory prostheses and auditory rehabilitation follow-ups
can also be evaluated through the scales.*57

There are various scales developed to evaluate the listening skills
of children in daily life.*#° These scales differ according to their
characteristics such as the age range they cover, whether the
scale is aimed at the child, parent/caregiver, or teacher, and the
areasitevaluates. Thescalesare prepared for the parent, teacher,
or directly to the child according to the child’'s age and evaluation
parameters.*’® One of these scales is the PEACH Rating Scale.
The PEACH scale was first designed as "PEACH Dairy” in diary
form. The number of questions and the contents of the ques-
tions in “PEACH Dairy"” and "PEACH Rating Scale” are the same.
However, the way of observation and scoring differs. A 1-week
observation period is given to the parent for the "PEACH Dairy."
During this time, the PEACH Diary is always next to the caregiver
or parent and they note the observed situations regarding the
questionsin detail. At the end of the week, the clinician talks with
the parent about scores and the situations that the parent noted
in the PEACH Diary. Some difficulties encountered in the imple-
mentation of the PEACH Dairy resulted in the conversion of the
scale to a more easily applicable form, the PEACH Rating Scale.”™

The PEACH Rating Scale was developed by Ching and Hill in
2005 in Australia.” The scale evaluates children’s daily listen-
ing skills, functional hearing performance, and amplification
efficiency based on the observations of parents. The PEACH
Rating Scale consists of 3 main parts and 13 questions. The first
partis about the HA, the second part is about situations in quiet
environments, and the third part contains questions describing
noisy environments. The questions are answered with a Likert-
type scoring system between 0 and 4. The original version of
the scale has been translated into different languages such as
Swedish,” Malaysian,”™ Tamil," Brazilian Portuguese,’™ European
Portuguese,™ Persian,” Spanish,® and Chinese.” The studies
revealed that PEACH was a convenient and applicable scale used
to evaluate Cl and HA outcomes, auditory education/auditory
rehabilitation process, audiological needs, receptive and expres-
sive language performance, and even psychosocial functions.?0%

In this study, we aimed to adapt the PEACH Rating Scale into the
Turkish language and to investigate the validity and reliability of
the Turkish version.

MAINPOINTS

e The Parents' Evaluation of the Aural/Oral Performance
of Children Rating Scale gives information about hear-
ing impaired children’s listening skills, functional hearing
performance and efficiency of HA and CI.

Turkish the Aural/Oral
Performance of Children Scale is a valid and reliable tool,

Parents’ Evaluation of
presenting high internal consistency and test-retest
reliability.

Turkish of the Aural/Oral
Performance of Children is a useful scale that can be

Parents’ Evaluation

used safely in the evaluation and follow-up of children
using HA and CI.
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METHODS

This study was carried out at the audiology center of the
Gazi University hospital. The written informed consent was
obtained from all the participants of the study. The study
design and the consent form were approved by the clinical
research Ethics Committee of Gazi University under protocols
14574941-050.99-69050.

Translation and Cultural Adaptation of the PEACH Rating Scale

At this stage, the translation and the adaptation of the PEACH
scale from English to Turkish were performed. Translation,
review, and back translation steps were followed.? Firstly,
2 audiologists who frequently speak English, are a linguist, and
a professional translator independently translated PEACH.
Then 4 translations of the PEACH scale were synthesized by
the 2 audiologists and 1 ENT physician. The original content
of the scale has not been changed, but they made minor changes
to the questions in terms of semantics, idioms, intelligibility, and
cultural compatibility, and then consensus was maintained on
all questions. The final translation (Turkish PEACH, Tr-PEACH)
was translated backinto English by another linguist. The linguist
reviewed and compared the original PEACH scale and reverse
translation. As a result of the comparison, the items in the origi-
nal form and the translated form were found to be very close to
each other in terms of structure and meaning. The 2 scales were
found to be equivalent. After the translation and the adaptation
stage, a pilot study was carried out on the parents of 40 hearing-
impaired children who used Cls and/or HA users. During the pilot
study, the parents were told to ask for phrases and sentences
that they did not understand. It was determined that there was
no problem in terms of intelligibility and applicability of the final
Tr-PEACH Scale (Appendix 1). At the end of the translation and
cultural adaptation steps, no item was removed or added to
the Scale.

Participants

A total of 120 parents of children with HA and Cl and aged
between 3 and 12 years participated in the study. Children
with chronic disease and additional disabilities were excluded
because of the possibility that their aural and oral performance
and communication skills may be affected by these health con-
ditions independent of hearing loss.

The audiological evaluation was performed by using calibrated
clinical audiometer (Interacoustic AC-40) with Telephonics
TDH 49 headphones in a quiet soundproof room with indus-
trial acoustic company standards. After otoscopic exami-
nation, 125-8000 Hz air (with TDH 49) and 500-4000 Hz
bone-conducted (with Radioear B71 bone oscillator) pure tone
audiometry were performed in all children. The children were
tested with their HA and ClI, and their devices were checked at
the beginning of the testing.

Administering the Tr-PEACH

We followed the procedures of the original version to adminis-
trate the PEACH Rating Scale.” Turkish parents’ evaluation of
the aural/oral performance of children is comprised of 13 items
and 3 main parts. The first part consists of 2 items about the
hearing aid. The second part consists of 6 items about the situa-
tionsin quiet environments, and the third part consists of 5items
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about the situations in noisy environments. The contents of
the questions are as follows: hearing device use and response
to loud sounds, hearing and communication in a quiet environ-
ment, hearing and communication in a noisy environment, tele-
phone use, awareness, and the discrimination of environmental
sounds.”™ The items are answered with a Likert-type scoring
system between 0 and 4. It is expressed as O=never, 1=rarely,
2=sometimes, 3=often, and 4=always. The first and second
questions are not included in the calculation of the scale score.
The sum of the item scores is converted into a percentage. The
PEACH rating scale has 3 different types of scores. They are
namely scored for quiet environments, noisy environments, and
total score.

The parents rated the Tr-PEACH Scale in a silent room at the
clinic. Before filling the Scale, the parents were informed about
its content and how to apply it. Before answering the questions,
the parents of the children using HA and Cl are asked to fill out
a pre-assessment checklist consisting of 3 questions, this part
is necessary to proceed with the fill the scale. If the answer is
yes for these 3 questions, the parent could start filling the scale
questions.

Validity and Reliability Technique of the Tr-PEACH Rating Scale
An established technique for validity and reliability stages is
used in this study.?”’ Confirmatory factor analysis (CFA) was
performed to analyze the validity of the Scale, and inter-
nal consistency reliability was analyzed via Cronbach’s alpha
coefficient. In addition to these, to evaluate the measure-
ment reliability, the correlation between items and corrected
item-total score correlation, effect on the scale score means,
and the change of Cronbach’s alpha value when the item is
removed was found.

To analyze the reliability of the measurement result, the reliabil-
ity coefficient was calculated using the test-retest method, and
the stability of the Tr-PEACH over time was determined. Retest
data were planned collected from all participants with 4 weeks
intervals, and the consistency between the measurementresults
was examined using the correlation technique.

Statistical Analysis

The statistical analyses were performed using the IBM SPSS
Version 23 (IBM SPSS Corp.; Armonk, NY, USA). The variables
were investigated using histogram plots, probability plots, and
Kolmogorov-Smirnov test to determine whether or not they are
normally distributed. For the validity stage, confirmatory fac-
tor analysis was performed using LISREL 9.0 (Scientific Software
International, Inc.; NC, USA).

RESULTS

A total of 120 children (M: 63, F: 57, mean age: 7.5+2.8) with hear-
ing loss between the ages of 3-12 years were encountered in the
study (Figure 1). Fifty-seven (M: 29, F: 28; mean age: 7.4+2.8) of
them were HA users, while the number of the Cl users was 63
(M:34, F:29; mean age: 7.5+2.8).

All children in the HA group had bilateral HAs, while in the
Cl group, 51 (81%) subjects were unilateral, and 12 (19%)
were bilateral users. The mean age at first HA use was
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Figure 1. Age distribution of the children.

18.4+15.5 months, and the mean age at cochlear implantation
was 24.1+18.0 months. Hearing aid and Cl experiences were
67.4+29.0 and 63.7+32.6 months, respectively.

Construct Validity Results of the Tr-PEACH

The original PEACH scale has 2 sub-dimensional structures. The
confirmatory factor analysis was used to evaluate the validity of
this construct on the TR-PEACH scale. We evaluated the rela-
tionship between the factors determined by CFA, the relation-
ship of variables with factors, the independence of factors from
each other, and the adequacy of factors in explaining the model.
The path diagram obtained with CFA is givenin Figure 2.

The original PEACH Scale has 2 sub-dimensions, noise and quiet.
After the translation and content validity of the TR-PEACH
Scale, the validity of these 2 sub-dimensional distinctions in the
TR-PEACH Scale was tested with CFA. Therelationship between
the factors determined by CFA, the relation of variables with
factors, the independence of the factors, and the adequacy of
the factors in explaining the model was examined. The results
obtained with CFA and the path diagram are in Figure 2. As
seenin Figure 2, each item of the sub-dimensions in the scales is
meaningful and sufficient to explain the dimension.

The validity of the Scale was examined by controlling the
goodness of fit indexes and CFA. The indexes and their values
of coefficients are given in Table 1. Root mean square error of
approximation (RMSA) and standardized root mean square
residual (SRMR) indices were < 0.08, RMSEA were < 0.05,
hypothesis values were 1.000, non-normed fit index (NNFI),
comparative fit index (CFl), and incremental fit indices
(IF1) indices were > 0.90, and GFl and AGFIl were more than 0.95.
Values express that its structure is in a perfect fit and good har-
mony. Thus, the validity of the Scale was once again demon-
strated with these fitindices.

Reliability Results of the Tr-PEACH

Internal consistency between items was calculated with
Cronbach's alpha coefficient, and item analysis was performed
to evaluate item reliability. The reliability of the measurement
result was tested with the test-retest method, correlation
analysis was performed between the first measurement and
the last measurement scores, and the validity coefficient was
determined.
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Figure 2. Path diagram or confirmatory factor analysis of Tr-PEACH.

Table 1. Goodness of Fit Coefficients Obtained as a Result of CFA

Indexes RMSEA GFI AGFI

NNFI CFI IF1 SRMR

Coefficient 0 0.979 0.967

1.094 1.000 1.071 0.025

The validity analysis was applied to the TR-PEACH Scale,
Cronbach’s alpha values, additivity feature, and the equality
of item averages were examined for the Tr-PEACH Scale and
sub-dimensions (Table 2). Cronbach's alpha value was used to
determine the internal consistency coefficient. It was 0.942 and
that means TR-PEACH had a high internal consistency. Tukey's
additivity test was performed to test whether the Scale was
prepared as an additive scale type (P < .05), and the Hotelling
T-test was used to test the equality of item averages (P < .05).
These values show that TR-PEACH is a measurement tool with
high internal consistency in the additivity property and unequal
substances.

Item Reliability of Tr-PEACH

The item reliability was examined by item analysis, the items
in the Scale were discussed, the correlations of the items
were examined, and the consistency between the items was

determined. As shown in Table 3, there is a high positive correla-
tion between the items on the Scale.

The mean of the TR-PEACH Scale was 36.68+5.60, the variance
was 31.428, and the Cronbach’s alpha was 0.942. These values
were used to compare the changes that occurred when the item
was removed from the Scale.

As seen in Table 4, removing any item from the Scale did not
increase the mean scale and Cronbach's alpha coefficient.
When the corrected item-total score correlation in Table 3 was
examined, the correlation coefficient was not below 0.30 in
any item. These findings showed that the items in the Scale are
interrelated and that no item should be removed. As a result,
when the obtained Cronbach’s alpha and correlation coef-
ficients between items and item analyses were interpreted
together, it was revealed that the Tr-Peach Scale had a high
degree of reliability.

Table 2. Cronbach's Alpha Coefficient, Additivity, and the Difference Between Items for the TR-PEACH Scale and

Sub-dimensions

Cronbach’s Alpha

Number of Items Cronbach’s Alpha Based on Standardized Items P’ P
Tr-PEACH 1 0.942 0.947 <.001 <.001
Quiet 6 0.874 0.894 <.001 <.001
Noise 5 0.903 0.905 <.001 <.001

*Tukey's Additivity test P-value; "Hotelling t-test P-value. Tr-PEACH, Turkish parents’ evaluation of the aural/oral performance of children.
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Table 3. Correlation Coefficients Between Items of Tr-PEACH

Item 3 4 5 6 7 8 9 10 1 12
3

4 0.666

5 0.682 0.595

6 0.616 0.703 0.616

7 0.612 0.569 0.644 0.674

8 0.534 0.662 0.546 0.561 0.537

9 0.615 0.687 0.676 0.749 0.609 0.734

10 0.528 0.567 0.645 0.649 0.604 0.534 0.735

1 0.527 0.592 0.582 0.642 0.596 0.594 0.671 0.658

12 0.514 0.649 0.588 0.602 0.507 0.630 0.717 0.658 0.569

13 0.601 0.736 0.623 0.604 0.643 0.622 0.689 0.585 0.568 0.655

Table 4. Change of Cronbach’s Alpha Value for Itemsin
the Tr-PEACH

Total Mean Total
When Variance Item Total Cronbach’s
Itemls Whenltem Correlation Whenltem
Item Removed IsRemoved Coefficient IsRemoved
3 32.7917 28.721 0.716 0.940
4 32.9583 27.065 0.788 0936
5 33.3667 25915 0.755 0936
6 33.7667 26197 0.790 0.935
7 331500 26.515 0.727 0937
8 331833 25.546 0.735 0937
9 33.7583 24.302 0.862 0931
10 33.5917 26160 0.768 0935
1 33.5333 25.646 0.739 0937
12 33.7167 24.390 0.753 0.938
13 33.0167 26924 0.778 0936

The Test-retest Reliability

The test-retest method was used to evaluate the reliability of
measurement results and stability of the Tr-PEACH over time.
The 109 participants were reevaluated retest 3-4 weeks later
than the first evaluation. The first test scores of the Tr-PEACH
were as follows: total Score: 83.37+12.74 (min.: 27.27; max.:
100), quiet sub-dimension: 86.53+12.58 (min.: 29.17; max.: 100),
noise sub-dimension: 79.58+13.59 (min.: 25.00; max.: 100.00.
The retest scores of Tr-PEACH were found to be 81.65+12.58
(min.: 27.27; max.: 100), 84.94+12.69 (min.: 2917; max.: 100),
and 77.71+13.19 (min.: 25.00; max.: 100) for the total score and
scores of the quiet and the noise sub-dimensions, respectively.

The correlation between the first and second test results was
analyzed using Spearman's test. Spearman's rho and P-values
were r=0.949, P < .001for total score, and r=0.945; P < .001 for
quiet sub-dimension, r=0.907; P < .001 for noise sub-dimen-
sion. These findings have revealed that the Tr-PEACH Scale
demonstrated high test-retest reliability, makes stable and
consistent measurements depending on time, and the mea-
surement sensitivity does not change radically over time.
For the interpretation of the scale results, the raw scores of
the TR-PEACH and subdimensions scores are converted into
percentages.

Then, thedataobtained from 120 children were analyzed regard-
ing age, sex, and HA and CI. Statistically significant age differ-
ences were seenin the mean of both the total score of Tr-PEACH
and its quiet and noise sub-dimensions (P < .05). Pearson correla-
tion analysis presented significant positive correlations in total
score of Tr-PEACH (r=0.567; P < .001) and its quiet (r=0.533;
P < .001) and noise (r=0.548; P < .001) sub-dimensions. All the
pairwise correlations were significant ata medium level (Pearson
correlation test).

In the mean of the total score and scores of the quiet and noise
sub-dimensions, no sex differences were found (Student's t-test,
P>.05). The mean of totalscorein maleswas 84.17+11.48, and the
means of quiet and noise sub-dimensions were 87.43+10.98 and
80.26+12.80 in males, respectively, while mean values in females
were 82.65+13.8,78.97+14.34, and 85.71+13.91 for total score and
quiet and noise sub-dimensions, respectively.

As seen in Table 5, all Tr-PEACH scores were significantly lower
in unilateral Cl users, while no difference was detected between
the subjects using HAs and Cls.

Table 5. Comparison of the Total Score, Quiet and Noise Score with Bilateral Cl, Unilateral Cl, and HA Users

Unilateral Cochlear Bilateral Cochlear Hearing Aid, Cochlear Implant

Score Implant (n=12) Implant, (n=>51) P (n=57) (Total), (n=63) P
Quiet  Mean+SD 83.9+12.0 95.1+7.0 <.001 86.9+13.2 86.1+12.0 .529

Min-Max 45.8-100.0 79.17-100.0 29.1-100.0 45.8-100.0
Noise = Mean+SD 77.4+111 90.0+9.0 .001 79.3+15.3 79.8+11.8 .861

Min-Max 45.0-90.0 75-100 25.0-100.0 45.0-100.0
Total Mean+SD 81.0+11.4 92.8+7.3 <.001 83.4+13.9 83.2+11.7 .733
Score  Min-Max 45.4-95.4 77.2-100.0 27.2-100.0 45.5-100.0
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The Spearman correlation test between duration of HA experi-
ence and the Tr-PEACH scores revealed significant strong posi-
tive correlations for all scores (r=0.648, P < .001 for total score:
r=0.650; P < .001; for noise sub-dimension: r=0.699, P < .001 for
quiet sub-dimension). Furthermore, duration of Cl experience
also presented significant strong positive correlations with all
scores (r=0.648, P < .001 for total score, r=0.618, P < .001 for
quietand r=0.630, P <.001for noise).

DISCUSSION

As it is well known, hearing is an active and dynamic sense in
every aspect of life and hence hearing loss affects not only the
language and communication but also academic and social
skills of the hearing impaired children, compared to their hear-
ing peers. Using HAs and Cls and efficient auditory training
are essential tools for coping with the disadvantages of deaf-
ness.?%283" Qur data in this study clearly revealed that, as in
accordance with the previous studies,”"* the PEACH Rating
Scale could internationally evaluate the aural and verbal per-
formance of the children with hearing loss in daily life situations
after a proper validity and reliability work performed in each
language. Thus, in this study, the Turkish version of the PEACH
(Tr-PEACH) Rating Scale has been presented, and our data dem-
onstrated that the Tr-PEACH Rating Scale could be used for not
only detecting the difficulties caused by hearing loss in daily liv-
ing activities but also following the rehabilitation processes of
the childrenin a wide age range.

Previous studies indicate that PEACH Rating Scale helps to
follow the rehabilitation processes of the children in a wide
age range. It gives information about device performance
in different aural situations, especially for children using ClI
and HA."*2""2 The widespread implementation of school-age,
childhood, and newborn hearing screening programs pro-
vides early diagnosis of congenital and late-onset hearing
losses, and the number of children using HA and Cl is increas-
ing.*** Accordingly, the need for tests and scales also increases
in pediatric audiology.

Therefore, this study aimed to make the Turkish validity and
reliability of the PEACH Rating Scale be used in evaluat-
ing the listening skills of children with hearing loss. A total of
120 children, 63 boys, and 57 girls, aged 7.51+2.84 (min.=3;
max.=12) participated in our study. The ages of the children
showed a balanced distribution (Figure 1). While determining
the age range, the studies in the literature related to the origi-
nal version of the PEACH Scale were taken into consideration.
During the development of the original scale, the age range was
determined as infancy and childhood.” However, in the normal-
ization study of the original version of the PEACH Scale, it has
beenshown thatthe scale scores for age are asymptomaticup to
30 monthsin healthy children and do not show anincrease. After
30 months, itincreases and reaches normal limits from the age of
3.7 Considering these data, in this study, the lower age limit was
determined as 3 years and the upper limit as 12 years.

Construct validity was examined in the PEACH Rating Scale
Turkish version study. The original PEACH Scale has 2 sub-
dimensions, quiet and noise.” In the Tr-PEACH Scale, the 2 sub-
dimensions were checked with confirmatory factor analysis and
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fit indices, and it was seen that the data supported these fac-
tor structures. The PEACH Scale was previously translated into
Malaysian, Portuguese, Persian, and the same 2-factor structure
was obtained in these languages in the adaptation studies.™""

The Cronbach's alpha coefficients of the Tr-PEACH Scale were
0.874 for the quiet sub-dimension, 0.903 for the noise sub-
dimension, and 0.942 for the total scale. These coefficients
indicate that the Tr-PEACH Scale and its sub-dimensions
are highly reliable. In developing the original version of the
Scale,” Cronbach's alpha coefficients were obtained 0.760 for
the quiet sub-dimension, 0.790 for the noise sub-dimension, and
0.781 for the total scale. While Cronbach's alpha coefficient for
children with normal hearing was 0.82 in the Persian version of
PEACH, it was 0.93 in the Malay version. In the Chinese version,
Cronbach's alpha coefficient was 0.98 in normal-hearing chil-
dren, whereas it was 0.93 in the Spanish version.

The measurement results obtained from the Scale should be
stable to be reliable. The test-retest method was used to evalu-
ate the stability of the measurement results over time. In our
study, the Tr-PEACH Scale was administered to the same partic-
ipants twice with an interval of 4 weeks. The correlation of the
2 measurement scores was analyzed, and the correlation coeffi-
cients were determined. The reliability coefficient was r=0.945,
P < .001 for the quiet sub-dimension, r=0.907, P < .001 for the
noise sub-dimension, and r=0.949, P < .001 for the total scale.
Theseresultsindicate that the Tr-PEACH Scale isareliable mea-
surement tool that can yield consistent and stable results when
administered at different times. In the original study of PEACH,
the reliability coefficient was r=0.810, P < .001 for the quiet sub-
dimension, r=0.930, p < .001 for the noise sub-dimension, and
r=0.930, P <.001for the total scale.*?In the Malay version, it was
stated that there was a minimal difference between the first
test and the retest results after 2 weeks. In the retest performed
after 2 weeks in the Persian version, the correlation coefficient
of the 2 measurements was r=0.99. In the Chinese version, the
Scale was administered after 3 weeks, and the correlation of the
2 total scores was r=0.96.

The mean total score of the Tr-PEACH Scale obtained from all
participants (children with HA and Cl) in our study was 83.3%.
In the original development study of the Scale,” the average
score obtained from children with hearing loss was 62%. The
researchers from the previous studies reported that the hear-
ing-impaired group in their study consisted of late-diagnosed
children.” In our study, children were mostly early diagnosed.
Therefore, it is an expected result that there is a difference
between the scores and that the scores are high in our sample
consisting of children diagnosed early. Goh et al*’ administered
the PEACH to the parents of children younger than 12 years of
age, and the mean quiet score was 87.5%, and the noise score
was 85%.2' Naghibirad et al” report that the mean total score of
the Clusers was 73.18%, quiet 74.1%, and noise 72.0%. In our study,
the total score and scores of the noise and quiet sub-dimensions
were 83.2%, 79.8%, and 86.1% for Cl users. As seen, the quiet
score reported in the study of Naghibirad et al was close to our
results.”

The current study indicates that the noise scores were lower
than the quiet scores. It is known that children using HA and
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Cl perform better in one-on-one interactions and silent
environments but have more difficulty in challenging listen-
ing conditions such as classroom, playground, and crowded
places.?*3* As expected, our findings demonstrate that hear-
ing-impaired children have more difficulties with speech
intelligibility in challenging listening environments, such as
conversation in a group of people or a place with background
noise. Thus, our findings are in agreement with the previous
studies.?03*

The importance of early diagnosis of hearing loss, the selec-
tion of the appropriate device, and successful auditory reha-
bilitation are emphasized.*>* It has been shown that the use
of HA and Cl at an early age in children with hearing loss has
a significant impact on many developmental areas such as
listening abilities, speech intelligibility, learning abilities, and
speech and language development.?*”*? Early amplification
has animportantrole in speech perception, speech production,
and spoken language.“°*2 Goh et al?' studied children whose
mean age of implantation was 39 monthsin their study, and the
score of PEACH was 87.5% in quiet. They stated that the age of
implantation was the most important predictor for oral com-
munication. Kumar et al evaluated the children aged between
3 and 6 years and found that children implanted before 2 years
of age had higher PEACH scores than those implanted later. In
our study, the mean age of device use was 18 months for chil-
dren with HA (the mean total score was 86.9% for the children
with HA) and 24 months for children with CI ( the mean total
score was 86.1% for the children with Cl), and there were sig-
nificant positive correlations between implementation ages
and all TR-PEACH scores. Furthermore, in our study, the low-
est mean total score was 69.2% for 3 year olds, and the highest
score was 92.04% for 11 year olds. These data support the data
in the literature demonstrating the positive effect of early
implementation and ongoing rehabilitation process in early
rehabilitated children.?64%4> This data also supports the valid-
ity of Tr-PEACH to follow improvements of the children's daily
listening skills, functional hearing performance, and amplifi-
cation efficiency by age. The result obtained in our study is in
line with the information in the literature.?®2¢3%4 Central ner-
vous system plasticity is maximum in the early years of life. In
children with hearing loss, restoration of hearing in the first
1-3 years is a critical period for language and speech develop-
ment.* Auditory information reaches the auditory and linguis-
tic areas of the brain with Cl, and reorganization starts and
develops in time. Therefore, the age of implantation and first
HA use are very important parameters for developing success-
ful spoken language and auditory skills.#>#¢ This study also has
shown that there are strong correlations between Cl experi-
ence and mean Tr-PEACH scores. Hayes et al’s study*® about
receptive vocabulary development has been determined that
as the years of implant experience increase, the number of
receptive vocabularies increases, but this progress reaches a
plateau after 4 years of experience. It has been revealed that
children with the highest vocabulary growth are those at the
age of 1year of implantation.*

The current study has proved that the differences between
mean scores of children with HA and Cl were not significant, and
they demonstrated almost the same score (83.4% and 83.2%,
respectively).
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Regarding the unilateral and bilateral CI mean, Tr-PEACH
scores were higher in bilaterally implanted children than uni-
laterally implanted children. These findings were consistent
with the previous studies that prove the advantages of bilateral
implantation. Children with bilateral Cls have better speech
and language skills and spatial perception than children with
unilateral Cl."2 Due to the advantages of binaural hearing, such
as time and level differences between the ears in the horizon-
tal plane, sound localization, the perception of sound in noisy
environments, and speech perception are better than unilateral
hearing.4"4°

CONCLUSION

From the research carried out, it is possible to conclude that
Tr-PEACH Scaleis a valid and highly reliable tool with high internal
consistency and test-retest reliability and consistent with previ-
ous studies. Hence, the Tr-PEACH Scale could be recommended
as a convenient tool for children with HA and Cl to monitor func-
tional, auditory, and communication skills. Using the Tr-PEACH
Scale, as a quantitative measurement tool of hearing device out-
comes and auditory training, valuable information about auditory
skillsin complex daily life situations could be taken.

In recent years, mainly due to the Covid-19 pandemic, tele-
audiology has become more popular, and the need and importance
of the scales and screening tools such as the PEACH Rating Scale
have increased in the assessment of hearing-impaired children.
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APPENDIX1

Ebeveynlerin Cocuklarin igitsel / Sézel Performansini Degerlendirmesi (ECIPED)
Teresa Ching & Mandy Hill tarafindan gelistirilmistir

EGIPED nedir?

e ECIPED, gocugunuzun isitme cihazini ve/veya koklear implantini kullanirken nasil duydugunu
ve diger kisilerle nasil iletisim kurdugunu kaydetmek igin tasarlanmig bir formdur. Sizden
gocugunuzun gunlik yasamdaki dinleme davranigini gézlemlemenizi ve cesitli isitme ve
iletisim durumlariyla baglantili olarak derecelendirmenizi rica ediyoruz.

ECIPED bir test degildir. Normal diizeyde isiten bireylerin bile bazi durumlarda isitme zorlugu
¢ektigini unutmayiniz. Cocuklarin dinleme becerileri, ¢ocuklar buyulylp gelistikce ve dinleme
pratigi yaptik¢a gelisir.

EGIPED’i neden kullanmalisiniz?

e ECIPED gocugunuzun isitme cihazinin ve/veya koklear implantinin etkililigini degerlendirmek
icin kullanihr. ECIPED puanlariniz gocugunuzun ginlik yasam durumlarindaki fonksiyonel
performansini betimlemek i¢in kullanilacaktir. Sonuglar, cocugunuzun odyologlar tarafindan,
¢ocugunuzun yasadigi belirli zorluklarn gidermek igin uygun odyolojik mtdahaleyi belirlemede
kullanilabilir. Zaman iginde belirli araliklarda toplanan ECIPED puanlari, midahale ile birlikte
cocugunuzdaki ilerlemeyi takip etmek i¢in de kullanilabilir.

Nasil uygulayacagim?
e Gegtigimiz hafta icinde gocugunuzun her soruyla ilgili davranigini digtnadn.

e  Cocugunuzun tarif edilen davranigi gosterdigi zamanki tahmini ylizdeyi temel alarak, bir puan
verin.

Sonra ne olacak?

e ECIPED’i tamamladiktan sonra, bir aragtirmaci puanlamalariniz Gzerinden konusmak igin
sizinle iletisime gecebilir. Arastirmaci ¢ocugunuzun vyeterliklerini ve ihtiyaclarini dogru
anladiklarindan emin olmak i¢in size daha fazla soru sorabilir.

EGIPED sonuglari gocugunuzun ilerlemesini izlemek igin kullanilacaktir. Bilgiler ayrica
midahaleyi yonlendirmek igin gocugunuzun odyologuna da génderilecektir.

Puanlama Oncesi Kontrol Listesi

Evet @ Hayir
Cocugunuz isitme cihazini ve/veya koklear implantini takiyor muydu?
Cocugunuz saglikli miyd1?

Cocugunuzun igitme cihazi ve/veya koklear implanti dizgun calisiyor muydu?

Eger ECIPED cihazl performansi degerlendirmek icin kullaniliyorsa, ancak yukaridaki tim sorularin cevabi
EVET oldugunda uygulanabilir.

ECIPED -2



Liitfen cocugunuzun gegen haftaki dinleme davranigini diigiiniin ve uygun
numarayi daire icine alin

Soru Hig Nadiren Bazen Sik stk |Her zaman
0% 1 -25% 26 - 50% 51-75% [715-100%

1. | Cocugunuz isitme cihazini ve/veya koklear
implantini ne siklikla takar? 0 1 2 3 4

2. | Gocugunuz ne siklikla yiiksek sesten
sikayet eder ya da rahatsiz olur? 4 3 2 1 0

Seslendiginizde, c¢ocugunuz  yizinlzi
goremedigi guriiltulii ortamlarda adina
tepki verir mi? (Ornegin, kafasini kaldirr, 0 1 2 3 4
doner, sdzel cevap verir)

6. | istenildiginde, guriltili  bir ortamda
cocugunuz basit yonergeleri takip eder ve 0 1 2 3 4
basit bir gérevi yapar mi?

Cocugunuz, guriiltulu bir ortamda
ne siklikla konusmayi 0 1 2 3 4
baslatir/konusmaya katilir?

10. | Cocugunuz,

arabada/otobiiste/trende 0 1 2 3 4
sdylediklerinizi ne siklikla anlar?

Cogunuz insan sesi haricindeki seslere ne
siklikla tepki verir? 0 1 2 3 4

EGIPED -3



Lutfen yukaridaki 6gelerden herhangi biriyle ilgili yorum yapin:

Puanlama: Uzman tarafindan

tamamlanacaktir
HAM PUAN %

PUAN %

(AI24) x 100

i (Q’'s 3+4+7+8+11+12)
SESSiz )

GURULTULU | (s 5+6+9+10+13) (B/20) x 100
B

TorLam | 8B (Cl4Z)x 100
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