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Introduction: In 1996, American Speech-Language-Hearing Association (ASHA) introduced 
the need for an appropriate screening tool for Auditory Processing Disorder (APD). 
Questionnaires are one of the tools to screen APD, of which the most frequent one is the Fisher 
auditory checklist. The current study aimed at translating and determining the validity and 
reliability of the Persian version of the Fisher checklist.

Materials and Methods: The current checklist developing study was conducted on 25 children 
(12 males and 13 females) aged 8 to 12 years (Mean±SD=9.4±1. 3) with APD as the case group, 
and 25 normal children (14 males and 11 females) aged 8 to 12 years (Mean±SD=9.5±1.4) as 
the control group. The translation process was performed according to international guidelines. 
Indicators of formal validity, test-retest reliability, and internal consistency of the questionnaire 
were assessed. Then, to check the effectiveness of the questionnaire to identify children with 
APD and normal children, the checklist was examined along with paired Dichotic Digit Test 
(DDT) and Word in Noise Tests (WNT).

Results: The average score of the Persian version of the Fisher checklist was 46.6±16.7 in the 
case group and 94.7±12.5 in the control group. The Cronbach’s alpha for the Fisher checklist 
at the test stage was 0.827 and in the retest stage, the Cronbach’s alpha in the patient group was 
0.845 and in the control group was 0.709. The Intraclass Correlation Coefficient (ICC) values 
in the case and control groups were 0.708 and 0.744, respectively.

Conclusion: According to the results of DDT and WNT, the Persian version of the Fisher 
checklist had face validity (face value: 3.4) and intrinsic reliability of APD detection.
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1. Introduction

udiologists usually evaluate the periph-
eral auditory system of clients referring to 
clinics, but it should be noted that hear-

ing impairment can be either due to problems with the 
Central Auditory Processing (CAP) system or the pe-
ripheral system. Therefore, it seems reasonable to take 
into account both the peripheral and the central auditory 
systems in auditory evaluations; therefore, with a com-A
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prehensive view, it is possible to identify persons with 
communication disorders, language and learning prob-
lems, and as far as possible, the negative consequences 
of psychological, educational, personal, and social in-
volvements of these disorders are reduced.

Auditory processing involves all processes that deter-
mine the position of the sound source in space and the 
type (nature and content) of the stimulus, and separates 
the stimulus from the background noise and provides 
signal processing and ultimately its interpretation [1, 2]. 
In general, the CAP behaviors are responsible for sound 
lateralization and localization, dichotic hearing, auditory 
discrimination, auditory temporal processing, and audi-
tory performance with competing or degraded acoustic 
signals [2-4]. In Auditory Processing Disorder (APD), 
one or more of CAP behaviors are impaired. To identify 
and diagnose APD, generally, two evaluation approach-
es are used: central tests including psychoacoustic and 
electrophysiologic, as well as questionnaires or check-
lists, which are mainly screening tools [5].

There are a large number of questionnaires that can be 
used as clinical and research tools to work with students 
suspected of having APD, and are, in many respects, es-
sential for clinical trials and evaluations. In a study on 
195 educational audiologists for the screening and diag-
nosis of APD, it was found that 75% of them used ques-
tionnaires. These questionnaires included the Buffalo 
model questionnaire [6], children auditory performance 
scale [7], children home inventory for listening difficul-
ties [8], listening inventories for education [9], scale of 
auditory behaviors [10], auditory processing domains 
questionnaire [11], screening instrument for targeting 
educational risk [12], and the Fisher auditory problem 
checklist (Appendix) [13]. 

According to the study, audiologists used 63% of the 
Fisher checklists. In the next ranking, CHAPS question-
naire (51%) and SIFTER questionnaire (39%) were used 
[1]. These statistics point to the importance of using the 
Fisher checklists and the preparation of the Persian ver-
sion of this useful checklist. Of these three common ques-
tionnaires, a Persian version of the SIFTER question-
naire was prepared by Fattahi et al. in Tehran University 
of Medical Sciences (TUMS). At the time of conduct-
ing the present study, a Persian version of the CHAPS 
questionnaire was prepared by Mahdavi et al. at Shahid 
Beheshti University of Medical Sciences.

Strange et al. (2011) examined the usefulness of the 
Fisher checklist to screen children with APD. They in-
vestigated the relationship between the Fisher checklist 

and the Buffalo tests in 40 children aged 6-13 years from 
2003 to 2008. They found that the children that scored 
less than 72% on the Fisher checklist were also often 
demonstrated abnormal scores in the Staggered Spondee 
Word (SSW) test [3]. According to the high sensitivity 
reported for the Buffalo test battery in detecting APD, as 
well as the correlation between the Fisher results and this 
test battery, the Fisher seems to be a useful screening tool 
for APD. Consequently, due to the reliability and impor-
tance of the Fisher checklist in the screening of APD and 
lack of its Persian version, the current study aimed at 
translating and evaluating the validity and reliability of 
the Persian version of the Fisher checklist.

2. Materials and Methods

The development of the Persian version of the Fisher 
Auditory Problems Checklist was based upon the inter-
national Beaten et al. guideline to develop a checklist. In 
the translation section, there were two translators in for-
ward translation (English to Persian translation) and two 
translators in backward translation (Persian to English 
translation). For the purpose of examining the quality of 
the translation, hence, to maintain the translation quality, 
a committee of experts was formed. After consultation 
with the expert committee, the final Persian version of 
the checklist was prepared and re-translated into English 
by two leading English audiologists in Iran and one au-
diologist based in Canada. 

To confirm the quality and authenticity of the transla-
tion, the final version of the translation was then sent to 
a native English audiologist that was an expert in the 
Fisher checklist. In order to study the face validity of 
the Persian version of the Fisher checklist, 10 expert 
audiologists were asked to evaluate how the words, and 
hence the sentences employed in the forward transla-
tion looked like and whether they measured what they 
were supposed. The experts used a four-point Likert 
scale (from 1 as “very weak” to 4 as “good”) to evalu-
ate the relationship of the checklist questions with the 
measured variable. 

In order to examine the clarity and meaning of the ques-
tions, 25 parents of APD children (12 males and 13 fe-
males with the mean age of 9.4±1.3 years) and 25 par-
ents of normal children (14 males and 11 females with 
the mean age of 9.5±1.4 years) were also recruited. The 
parents were asked to give their opinion on the compre-
hensibility and the absence of any ambiguity or unclarity 
regarding each of the individual questions in the form of 
a four-point Likert scale [14, 15]. 
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To assess reliability, the Fisher checklist was com-
pleted and rated by the same parents in a period of two 
weeks. Children with APD and normal children aged 8 
and 12 years, eligible for participation in the study, were 
recruited based on inclusion criteria via simple random 
sampling technique. Both the control and patient groups 
had peripheral normal hearing and were right-handed 
according to the Edinburgh questionnaire. 

Children with APD recruited from Newsha and Or-
dibehesht rehabilitation centers, working with children 
with APD, and the normal children were recruited from 
children’s cultural center and summer activities cen-
ters. All participates had no history of hearing involve-
ments including outer, middle, and inner ears. Hearing 
sensitivity in all participants was ≤20 dB HL at octave 
frequencies from 125-8000 Hz with symmetric thresh-
olds bilaterally. Word in Noise Test (WNT) [16] and the 
paired Dichotic Digit Test (DDT) [17] were conducted 
in a free recall approach [16, 18]. 

The reason to choose these two central tests is their 
high sensitivity and specificity to detect APD and the 
reason to choose a pair version of DDT is that the ver-
sion of single DDT is very simple and the version of 
triple DDT, on the other hand, needs large memory de-
mands [19]. Normative data of both tests were available 
for the target age groups and for each ear individually. If 
their scores were different from those of the normative 
data on the order of 2 SD or more, the result was inter-
preted as abnormal. 

After meeting the inclusion criteria of the current study 
and based on the results of WNT and DDT as well as the 
results of counseling with the therapist, the case profile 
was observed to ensure lack of any co-exiting compli-
cations, but not limited to learning disorder, Attention 
Deficit Hyperactivity Disorder (ADHD), autism, etc. 

The current study protocol was approved by the Ethics 
Committee of Tehran University of Medical Sciences 
with the IR.TUMS.FNM.REC.1397061 code. All par-
ents participating in the study signed the written consent 
form. Statistical analysis was performed with SPSS ver-
sion 22. To analyze the findings, independent t-test was 

used to examine and compare the differences between 
normal and APD group, and to test the reliability of the 
test-retest, the paired samples t-test was used. ICC was 
examined for the in-depth stability of the whole scale. 
Finally, Cronbach’s alpha was used to test the reliability 
of the collected data.

3. Result

The current study was conducted on 25 children with 
APD (12 males and 13 females, Mean±SD=9.4±1.3 
years) and 25 normal children (14 males and 11 females; 
Mean±SD=9.5±1.4 years), and their parents completed 
the Fisher checklist. The mean, SD, minimum and maxi-
mum score of the Fisher checklists in the control and 
case groups are shown in Table 1. The average score 
in the patient group was 49.6% (SD=16.7%) and in the 
control group 94.7% (SD=12.5%). 

Statistical indices separately performed on the paired 
DDT for the right and left ears, as well as the different 
age groups, are summarized in Table 2. For each group, 
the mean and SD were reported. As observed in the Ta-
ble 2, in the different age ranges of the control group, the 
score was within the normal range. In the patient group, 
scores of more than two SDs were less than the average, 
which were considered abnormal. To eliminate the effect 
of age, independent samples t-test in each age group was 
performed separately and according to the average score 
of the test and the value of the t-statistic, there was a sig-
nificant difference in the score of DDT between the pa-
tient and the control groups in all age groups (P<0.001). 

The results of the Right Ear Advantage (REA) in the 
control and patient groups are demonstrated in Table 3. 
The results of age adjustment in the independent t-test 
indicated a significant difference between the right and 
left scores in all age groups (P<0.001). There was also a 
significant difference in REA between the groups. This 
level in the control group was within the normal range 
and in the patient group was beyond the normal range. 

The WIN scores for the right and left ear for different 
age groups are shown in Table 4. For each group, the 
mean and SD were reported. An independent samples 

Table 1. Average, Mean and SD of the Fisher checklist scores in the studied groups

MaximumMinimumMeanSDAveragePopulation Studied

100769612.594.7Patient

72205216.749.6Control
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t-test revealed a significant difference between the mean 
scores of the WIN test in patient and control groups 
(P<0.001). To meet the face validity criteria, the face va-
lidity of each item should not be less than 1.5 [20]. The 
results of face validity of questions are given in Tables 
5 and 6, separately. As demonstrated in the Tables 5 and 
6, all questions mostly had face validity more than 3. 
Furthermore, the Cronbach’s alpha for the checklist was 
0.827; therefore, the checklist had intrinsic reliability. 

The test-retest reliability was determined based on the 
degree of matching between the scores of the checklists 
in the two runs with a time interval of two weeks. Paired 
samples t-test was used to assess possible difference be-
tween the scores in the two sequential performances of 
the checklist. Table 7 shows the results of t-test for the 
two check-list runs with a two-week interval. The results 

indicated no significant differences between the scores 
of the checklist in two runs (P>0.05), and therefore, this 
checklist was highly reliable. According to the ICC val-
ue, 0.744 and 0.708 in the control and patient groups, re-
spectively, there was a good correlation coefficient in the 
control and patient groups. According to the Cronbach’s 
alpha coefficient, 0.85 and 0.71 in the patient and control 
groups, respectively, the internal reliability coefficient of 
the checklist was high.

4. Discussion

The current study aimed at investigating the translation 
and determining the validity and reliability of the Per-
sian version of the Fisher checklist. The current study 
findings suggested that based on the results of DDT and 

Table 2. Mean, SD, T and P Values of paired Dichotic Digit Tests for right and left ears and age in the studied groups

PTMean±SDPopulation StudiedEarAge

<0.00112.98
50.62±2.39Patient

Right

8
80.0±3.95Control

<0.00118.9
32.50±2.04Patient

Left
68.0±3.25Control

<0.00124.9
55.0±1.76Patient

Right

9
85.50±2.09Control

<0.00136.2
40.50±2.09Patient

Left
81.0±1.36Control

<0.00119.3
62.08±1.88Patient

Right

10
88.12±2.39Control

<0.00124.52
44.58±1.88Patient

Left
83.85±3.22Control

<0.00121.7
65.83±2.04Patient

Right

11
90.41±1.88Control

<0.00127.8
50.41±1.88Patient

Left
86.66±2.58Control

<0.00120.8
68.75±10.44Patient

Right

12
94.50±2.09Control

<0.00116.2
58.75±3.22Patient

Left
91.50±2.85Control
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Table 3. Mean, SD, T and P values of REA in the studied groups

PTMean±SDPopulation StudiedAge

<0.013.25
17.12±1.19Patient

8
12.0±1.22Control

<0.0016.5
14.50±0.93Patient

9
4.50±1.22Control

<0.0017.1
13.55±1.29Patient

10
4.37±1.19Control

<0.0017.65
11.41±1.35Patient

11
3.75±0.55Control

<0.013.75
10.0±2.04Patient

12
3.0±0.5Control

Table 4. Mean, SD, T and P values of the Word in Noise Test in the studied groups

PTMean±SDPopulation StudiedEarAge

<0.0019.89
15.20±1.24Patient

Right

8
3.12±0.48Control

<0.00110.38
17.00±1.40Patient

Left
3.76±0.29Control

<0.0019.3
14.48±1.17Patient

Right

9
2.80±0.43Control

<0.00110.33
16.24±1.14Patient

Left
3.60±0.43Control

<0.00112.31
13.60±0.73Patient

Right

10
1.60±0.40Control

<0.00113.35
15.06±0.70Patient

Left
2.80±0.32Control

<0.0015.86
9.86±1.43Patient

Right

11
1.06±0.43Control

<0.0016.29
11.06±1.41Patient

Left
2.0±0.29Control

<0.015.05
7.80±1.40Patient

Right

12
1.04±0.46Control

<0.0016.23
9.20±0.43Patient

Left
1.20±0.43Control
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Table 5. Scores of face validity verifiers for experts on Persian version of the Fisher’s Auditory Problems Checklist 

Face ValidityScore of the Appearance 
of Translated Sentences

Points to the Cultural 
Adaptation

Points to the Quality of
TranslationItem

3.64441

3.24442

3.84443

43.853.853.714

3.83.85445

3.53.853.853.856

2.63.423.853.287

3.63.71448

33.5743.719

3.83.854410

3.43.7143.5711

3.43.854412

2.83.423.753.1413

3.23.854414

3.53.713.71415

3.63.853.853.8516

444417

3.63.8543.8518

3.43.7143.7119

3.8443.8520

3.83.8543.8521

3.63.7143.8522

3.83.854423

444424

444425
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Table 6. Scores of face validity indicators for parents on Persian version of the Fisher Auditory Problems Checklist

Face ValidityUnderstandableItem

3.13.651

33.432

3.63.883

43.984

3.43.65

3.23.436

2.63.17

3.63.748

3.23.579

3.63.7210

3.43.511

3.43.5612

2.83.1 13

3.13.4514

3.53.6215

3.43.7216

3.83.8217

3.43.7218

3.43.4719

3.73.420

3.63.721

3.43.3922

3.43.5223

3.83.7624

3.63.925

Table 7. Mean, SD, T and P values of word in noise test in the study groups

PTDifference in Test-
Retest Mean Test

The Correlation 
Coefficient Test-RetestMean±SDFisher Test

Test-Retest 
Population 

Studied

0.0522.19.780.791
51.4±3.1Test

Patient
55.44±2.97Retest

0.6920.43.980.782
94.7±1.28Test

Control
95.1±1Retest
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WNT, the Persian version of the Fisher checklist had 
face validity and intrinsic reliability to detect APD.

In the current study, the Fisher checklist was first trans-
lated into Persian to evaluate its validity and reliability; 
this checklist was applied on 25 children aged 8 to 12 
years with APD and 25 normal children in the same age 
group in two sequential stages with an interval of two 
weeks. Then, to check the effectiveness of the question-
naire to identify children with APD, the checklist was 
examined along with paired DDT and WIN tests.

The current study employed the paired DDT and WIN 
tests to determine the presence of APD in the patient 
group or the absence of APD in the control group, and 
the normative data of paired DDT and WIN tests in the 
studies by Rezapur et al. and Mahdavi et al. respectively 
[16, 17]. Then the Fisher checklist was administered to 
the two groups (normal children in the control group and 
children with APD in the patient group).

The results of the Fisher checklist showed that the 
mean score in the control group was 94.7% (SD=12.5%) 
(higher than 72%, the cutoff point), and in the patient 
group 49.6% (SD=16.7%) (<72%) [3]. This result was 
consistent with the results of Strange et al. They com-
pared the results of the Fisher checklist with those of 
SSW (WT-22 speech in noise test). They revealed that 
children with APD in the Fisher checklist scored an av-
erage of 54% (range 32% to 72%). In the current study, 
the Fisher checklist score in the patient group was 49.6% 
(SD=16.7%) with the lowest score of 20% and the high-
est score of 72%. 

These results were in line with the results of Strange 
et al. and proved that the Persian version of the Fisher 
checklist also had a high degree of distinction between 
individuals with APD and normal people. Also, the re-
sults of formal validity and the results of Cronbach’s 
alpha and ICC showed the high internal reliability and 
reliability of the checklist in the evaluation of APD. This 
checklist includes all the components of hearing pro-
cessing; it can be done in the simplest language in the 
shortest possible time, and can well isolate normal chil-
dren from the ones suspected to APD [3].

In order to assess the ability of children to listen in un-
desirable listening environments, questionnaires are usu-
ally used by specialists such as audiologists and speech 
therapists. However, questionnaires cannot definitely 
detect APD, but can provide a qualitative measure of 
the effect of this disorder on the child’s auditory func-
tions. APD questionnaires are designed to detect hearing 

problems. According to the research, children with lower 
scores in the test battery also have poor auditory perfor-
mance in questionnaires [2].

Wilson et al. showed that the results of the question-
naire were correlated with the results and the scores of 
the frequency pattern tests and the DDT, which indicated 
the relationship between the subjective reports and the 
results of the auditory processing tests [21].

APD is not limited to children, and the number of adults 
with standard audiometry findings increase with hearing 
impairment [22]. APD may occur in children, adults, 
and the elderly. This disorder is commonly observed 
in people with normal peripheral hearing sensation, but 
can be accompanied by peripheral hearing loss [23]. The 
prevalence of APD in children is 2-3% and in adults is 
23-70%. Some of the sources outlined the prevalence in 
school-age children by 2-5%. The prevalence in males 
was almost twice that of the females [3]. 

In spite of the prevalence of hearing processing prob-
lem in the past, the systematic therapeutic approach to 
the diagnosis and rehabilitation of APD in children be-
gan only about 30 years ago, and the focus of the re-
search was to locate the disease lesion to identify the dis-
orders caused in the affected population, and appropriate 
treatment [24]. If the APD is left untreated, it affects the 
child’s life [4]. Appropriate treatment can result in bet-
ter understanding in noise, more attention, and improved 
academic performance [22]. Therefore, timely diagnosis 
and early intervention are important.

Diagnosis of APD is difficult and not even detected in 
advanced brain imaging techniques (e.g. magnetic reso-
nance imaging and computed tomography scan). There 
is no gold standard to identify APD. Detection of this 
disorder should be based on a robust test battery, includ-
ing observation and accurate case history, accurate be-
havioral tests, and electrophysiological evaluations [23].

Due to the impossibility of fully evaluating complete 
diagnosis for all children or even adults, and the time 
and cost of doing so, and the difficulty of conducting be-
havioral assessments in children, the ASHA introduced 
the need for tools to screen APDs in 1991. The purpose 
of screening tools is to identify children at risk for APD 
requiring full evaluations. A central screening to identify 
people at risk for APD is used to identify those who need 
further evaluations [3]. In the end, it is suggested that 
this checklist, with a larger sample size, be performed 
on children with APD, and the results of this checklist be 
compared with the Buffalo Farsi test battery.
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According to the results of the current study, the Per-
sian version of the Fisher Auditory Problems Checklist 
had good validity and reliability and can be recommend-
ed to screen people with APD along with other tools.
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Appendix

Fisher's Auditory Problem Checklist

Student Name --------------------------------  School --------------------------------

Date -----------  Grade -----------  Observer -----------   Position -----------

Please place a check mark before each item that is considered to be a concern by the observer:

1. Has a history of hearing loss.

2. Has a history of ear infection(s).

3. Does not pay attention (listen) to instruction 50% or more of the time.

4. Does not listen carefully to directions-often necessary to repeat instructions.

5. Says “Huh?” and “What?” at least five or more times per day.

6. Cannot attend to auditory stimuli for more than a few seconds.

7. Has a short attention span. (If this item is checked, also check the most appropriate time frame

  0-2 minutes  2-5 minutes  5-15 minutes  15-30 minutes

8. Daydreams - attention drifts - not with it at times.

9. Is easily distracted by background sound(s).

10. Has difficulty with phonics.

11. Experiences problems with sound discrimination.

12. Forgets what is said in a few minutes.

13. Does not remember simple routine things from day to day.

14. Displays problems recalling what was heard last week, month, year.

15. Has difficulty recalling sequence that has been heard.

16. Experiences difficulty following auditory directions.

17. Frequently misunderstands what is said.

18. Does not comprehend many words-verbal concepts for age/grade level.

19. Learns poorly through the auditory channel.

20. Has a language problem, (morphology, syntax, vocabulary, phonology).

21. Has an articulation (phonology) problem.

22. Cannot always relate what is heard to what is seen.
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23. Lacks motivation to learn.

24. Displays slow or delayed responses to verbal stimuli.

25. Demonstrates below average performance in one or more academic areas.

Scoring: Four percent credit for each numbered item not checked.

Number of items not checked ....×4=....
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