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Mona Mohamed Sharaf Moharam 

 

ABSTRACT: 

Background:Assessment of language perception and production 

in cochlear implant (CI) children at the early stages after the 

implantation is a challenging process especially in young children. It 

is not always possible to conduct a speech test battery to those 

children, therefore, the parent’s questionnaires can be an alternative 

method to evaluate the state of language development in younger 

children with cochlear implant. Previous questionnaires were 

designed to assess the child’s spontaneous responses to sound in 

his/her everyday environment, but they did not focus on how much 

words the child knows. 

Aim of the work:The main aim of this study was to translate and 

standardize the German questionnaires Elternfragebogenfür Risiko 

kinder (ELFRA questionnaires for children at risk) in order to use it to 

assess the benefit of the cochlear implant in the early stages after 

implantation in Arabic speaking young children. 

Patients and Methods:The ELFRA questionnaires were 

translated from German to Arabic, then re-translated from the Arabic 

back to German language by the help of an expert panel (experts in 

translation from Arabic to German languages and vice versa). 

ELFRA-1 and ELFRA-2questionnaires were answered by a total 

number of 82 parents of normal hearing infants and children; their 

chronological age was 12 months and 24 months respectively. 

ELFRA-1 and ELFRA-2 questionnaires were conducted also on 

72cochlear implant children; their hearing age was 12 months and 24 

months respectively. 

Results: Translation of ELFRA-1 did not necessitate changes in 

the structure of ELFRA-1 questionnaire. However, some items were 

changed during the translation of ELFRA-2 questionnaire. 

Comparisons of scores of ELFRA questionnaires between normal 

hearing group and cochlear implant group revealed statistically 

significant higher scores inchildren with CI in expressive aspect of the 

language while normal hearing infants had higher scores in the 

receptive aspect. 

Conclusions: Translated and standardised Arabic versions of 

ELFRA questionnaires are helpful tools in assessment of the benefit of 

cochlear implantation at earlier stages after the implantation. Further 

work is needed to examine the prognostic ability of the questionnaires 

to detect cochlear implant children at risk for delayed language 

development, Arabic language. 
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INTRODUCTION: 

In the past, cochlear implantation in 

children under 24 months of age was not 

performed due to concerns relating to the 

fact that a profound sensorineural hearing 

loss could not be clearly identified in this 

young age group. However, improvements 

and development in diagnostic and cochlear 

implant technology, surgical experience and 

evidence of efficacy of cochlear 

implantation in young children resulted in a 

change of the age criteria to include children 

younger than 24 months of 

age
(1)

.Assessment of language perception 

and production in those children is a 

challenging process and it is not always 

possible to conduct the speech test battery to 

these children.Therefore, the parent’s 

questionnaire can be an alternative method 

to evaluate the state of development in 

younger children with cochlear implant
(2)

. 

The ELFRA-1 and ELFRA-2 

questionnaires were constructed to identify 

children at risk for language disorders in the 

context of the routine examination of 

children at the age of 12 months and 24 

months respectively
(3)

. 

The main aim of the present study was 

to translate and standardize the German 

questionnaires Elternfragebogenfür Risiko 

kinder (parental questionnaire for children at 

risk) to be able to use it in the routine 

assessment of the language development in 

children implanted with a cochlear implant 

at 12 and 24 months of hearing age.The 

ELFRA questionnaires were selected to be 

translated because, unlike the previous 

questionnaires which were designed to 

assess the child’s spontaneous responses to 

sound in his/her everyday environment, 

ELFRA questionnaires focus on how much 

words the child knows and they consider the 

other aspects of development. 

 

METHODOLOGY: 

MATERIAL:  

ELFRA-1Questionnaire: The Eltern-

fragebogenfürRisiko kinder (ELFRA) 

German question-naire (Questionnaire for 

parents of high-risk children) was developed 

by Grimm and Doilin 2000
(3)

.The ELFRA 

Questionnaires are used as a screening 

instrument to identify children at risk of 

language disorders. The Arabic ELFRA-1 

questionnaire wasapplied tochildren at the 

age of 12 months (chronological and hearing 

age). The translation of ELFRA-1 did not 

necessitate change in the content, as 

questions in ELFRA-1 are directedmainly to 

reception of sounds and words. The German 

andArabic versions of ELFRA-1 are similar 

and they consist of: 

Speech development: It consists of 

productive and receptive vocabulary, 

production of sounds and speech and 

reaction to speech. Productive and receptive 

vocabulary consists of a total number of 164 

words. In front of each word there are two 

choices (my child can only understandand 

my child can understand and produce); one 

of them should be selected by the parents. 

These words are distributed in 13 groups 

(e.g: animals, food, transportation….). 

Production of soundsand speech:this part 

consists of 17 closed (Yes or No) questions, 

e.g: Does your child try to repeat (follow the 

rhythm), when he hears a song? The 

maximum score is 17. Reaction to the 

speech: it consists of seven closed (Yes or 

No) questions, e.g: When you order your 

child to come, does he respond? The 

maximum score is seven. 

Gestures: This part consists of 30 

closed (Yes or No) questions, e.g: Does your 

child respond by counting on his fingers 
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when you ask him “how old are you”? The 

maximum score is 30. 

Fine motors activities: This part consists 

of 13 closed (Yes or No) questions, e.g:  Is 

your child able to throw something from his 

hand? The maximum score is 13. 

The scoring and critical values of 

ELFRA-1: Scoring and critical values of 

ELFRA-1 did not change after translation. 

Scores should be obtained to four aspects as 

illustrated in table(1). The critical value of 

ELFRA-1 was calculated at the scores 

obtained by 80% of the total tested sample
(3)

. 

Table (1): Critical values of ELFRA-1 

Item Maximum score Critical value 

Speech perception  164+17=181 17 

Speech production  164+7=171 7 

Gesture 30 11 

Fine motor 13 7 

 

ELFRA-2 Questionnaire: The Arabic 

ELFRA-2 questionnaire was developed and 

standardized to be used in children at the age 

of 24 months (chronological age). During 

the translation stage of ELFRA-2, some 

items were modified because of the 

difference between both languages in the 

syntax and in the speech morphology (table 

3). The German version of ELFRA-2 

consists of: 

Productive vocabulary: it consists of a 

total number of 260 words. In front of each 

word there are two choices (my child can 

produce - my child cannot produce); one of 

them should be selected by the parents. 

These words are distributed in 20 groups. 

Maximum score is 260. 

Syntax:it consists of 25 questions to 

assess the syntax (the organization of words 

to build phrases and sentences). In front of 

22 questions of them there are four or six 

choices (some choices scored as 0, some as 

1, some as 2); three questions are yes or no 

questions which can be scored either as 1 or 

0 respectively. The maximum score is 47. 

Example: If the child wants to express that 

his father in the garden, he would say: 

Papa garden (1 point) 

Papa in garden (1 point) 

Papa is in the garden (2 points) 

He does not say anything like this (0 point) 

Morphology: It consists of 11 questions 

to assess the speech morphology (the 

organization of morphemes), six questions 

are yes or no questions which can be scored 

either as 1 or 0 respectively, in front of the 

remaining five questions, there are three or 

four choices (some choices scored as 0, 

some as 1, some as 2). The maximum score 

is 16.  

Example: Please cross the form that is used 

by your child: 

Lila help Mama (2 points) 

Lila helps Mama (1 points) 

I help Mama (2 points) 

I helps Mama (2 points) 

He does not say anything like this (0 point) 

Subjects: 

The control group: It consists of one-

year old infants and two years old children 

for ELFRA-1 and ELFRA-2 questionnaires 

respectively. All of them passed the hearing 

screening test and were free of hearing 

complaint as reported by their parents.  

The study group: It consists of one-year 

old infants and two years old children with 

severe to profound hearing loss, rehabilitated 

with cochlear implants; their hearing age 

with CI was one year or two years. 
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Methods: 

Translation andstandardization of 

ELFRA questionnaires 

The ELFRA-1 was translated from 

German to Arabic, and then re-translated 

from the Arabic back to German language 

by the help of expert panel (experts in 

translation from Arabic to German 

languages and vice versa). 

The translated version of ELFRA-1 

was answered by the parents of one-year 

old normal hearing infants. The translated 

version ofELFRA-2 was answered by the 

parents of two-year old normal hearing 

children. In this stage, the ELFRA-1 and 

ELFRA-2 were answered in the presence 

of the examiner to ensure 

properunderstating of all items. During 

the standardization, the questionnaires 

were answered by the parents.  The 

parents were asked whether they could 

repeat the question in their own words, 

what came to their mind when they heard 

a particular phrase or term. These 

questions were repeated for each item. 

Parents were asked about any word and 

expressions they did not understand. 

Finally, when alternative words or 

expressions exist for one item or 

expression, the parents should be asked to 

choose which of the alternatives conform 

better to their usual language. All the 

alternatives suggested by the parents 

were added to the Arabic version. 

Application of the Arabic version of 

ELFRA questionnaires to CI children: 

Parents of CI children (with one-year 

hearing age) were subjected to ELFRA-1 

and parents of CI children (with two years 

hearing age) were subjected to ELFRA-2. 

 

Statistical analysis: 

Kolmogorov-Smirnov and Shapiro-Wilk 

was used to test the normality. Mann 

Whitney test was used for comparison 

between normal hearing children and CI 

children. Pearson’s correlation test was used 

to correlate between the age of cochlear 

implant children and theirscores of ELFRA 

questionnaires. Statistical significance was 

set to p < 0.05. The statistics software IBM 

SPSS Statistics 25 was used for the analyses 

and graphs were created in Microsoft Excel 

2010. 

 

RESULTS: 

ELFRA-1 questionnaire: 

ELFRA-1 in the control and study groups: 

The ELFRA-1 questionnaire was answered 

by the parents of 41 infants. All infants in 

this group were 12 months old (± 10 days) 

and had passed the hearing screening test. 

The ELFRA-1 was answered by the parents 

of 37 implanted children (12 months hearing 

age with CI). The chronological age of the 

CI group ranged from 20 to 86 months. The 

mean chronological age was 46.21 months ± 

22.97.The range mean and standard 

deviation (SD) were calculated for each 

subscale of ELFRA-1. The results of 

ELFRA-1 in the study group were compared 

to that of the control group using Mann 

Whitney test because the data was not 

normally distributed. The comparison 

showed that the gesture as well as speech 

production (word production and sound 

production)were statistically significant 

higher in the study group, while the infants 

of the control group had statistically higher 

scores in speech perception (word 

perception and reaction to the sounds) 

(Table2) 
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Table (2): Comparison of the scores of ELFRA-1 questionnaires between the study and 

control groups using Mann Whitney test: 
 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison of the critical values of ELFRA-1 questionnaire between the study and control 

groups: 

The number of children who had critical scores in speech perception, production and fine 

motor were higher in the study group (Diagram 1). 

 

 Control (Normal 

hearing) 

Cases (CI children) P value 

Word perception Range 

Mean ± SD 

Median  

(16-159) 

73.5±47.1 

58 

(0-126) 

36.9±35.7 

24 

<0.001* 

Speech perception Range 

Mean ± SD 

Median  

(20-162) 

78.2±47.6 

59 

(2-132) 

43.1±36 

31 

<0.001* 

Word production Range 

Mean ± SD 

Median  

(0-124) 

12.4±21.6 

6 

(0-150) 

48.7±50.4 

28 

0.004* 

Speech Production Range 

Mean ± SD 

Median  

(6-139) 

24.2±22.7 

18 

(9-167) 

61.9±51.9 

34 

0.001* 

Sound production Range 

Mean ± SD 

Median  

(6-17) 

12.1±3.5 

13 

(6-17) 

13.2±3.3 

14 

0.139 

Reaction to sounds Range 

Mean ± SD 

Median  

(3-7) 

6.5±1 

7 

(2-7) 

6.2±1.4 

7 

0.540 

Gesture  Range 

Mean ± SD 

Median  

(5-30) 

19.4±6.2 

19 

(2-30) 

22.6±8.4 

26 

0.005* 

Fine motor Range 

Mean ± SD 

Median  

(6-13) 

10.4±2.1 

11 

(3-13) 

10.8±3.2 

13 

0.088 

Chronological age Range 

Mean ± SD 

Median  

----- (20-86) 

46.21±22.97 

42.5 

----- 



ImanSadek El-Danasoury, et al. 

988 

 

Diagram (1): Comparison between the control and the study groups regarding the critical values of 

ELFRA-1 questionnaire (depending on the German ELFRA-1). 

 

Correlation between the chronological age 

of the study group and the scores of 

ELFRA-1: 

Pearson’s correlation test was used to 

examine the correlation between the 

chronological age of the study group and the 

scores of ELFRA-1. No correlation was 

found between the chronological age of the 

study group and word perception and speech 

perception (Figure 2- a). A positive 

correlation was found between the 

chronological age of the study group and 

word production, sound production, reaction 

to sounds, gesture and fine motor (Diagram 

2- b). 
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. 

 

 

Diagram(2): a: Correlation between the age of the study group and word perception or speech 

perception. b: Correlation between the age of study group and word production, sound production, 

reaction to sounds, gesture and fine motor. 
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ELFRA-2 questionnaire: 

Modification of ELFRA-2:  

The following modifications were done during the translation of ELFRA-2 (Table 3). 

Table (3): Modification of the Arabic version ofELFRA-2 

The item The modification The cause of modification 

The productive 

vocabulary: 

The pronouns 

The number of pronouns was 

reduced from 26 to 22 pronouns.  

The number of pronouns in German language is 

26. In Arabic language there are 22 pronouns. 

The words which 

refer to amounts and 

articles 

The number of words which 

refer to amounts and articles in 

the German questionnaire is 12, 

however, in the translated 

version; only 11 words could be 

translated.   

In German language, there are two sets of 

articles named:Definite and Indefinite. In the 

Arabic language, there is only one article.  

 

The auxiliary verbs The number of the auxiliary 

verbs was reduced from 14 to 

13. 

One verb is expressed by two different words 

(or forms) in German. In Arabic they are 

expressed only by one word.   

The syntax The number of questions was 

reduced from 25 to 21. 

Four questions were removed because they 

targeted the ability of the child to use the verbs, 

which have the ability to be separated. The 

Arabic language does not include such verbs 

The morphology The number of questions was 

reduced from 11 to 8. 

Three questions were removed because they 

targeted the ability of the child to correctly build 

different forms of the past. In Arabic, there is 

one form of the past. 

The maximum score The maximum score of the 

production vocabulary were 

reduced from 260 to 254, the 

maximum score of the syntax 

were reduced from 47 to 39 and 

the maximum score of the 

morphology were reduced from 

16 to 13.  

The maximum score of the translated form of 

ELFRA-2 were reduced because of the removed 

items. 

 

ELFRA-2 in the control and study 

groups: 

The ELFRA-2 questionnaire was 

answered by the parents of 41 infants. The 

mean age of the infants was 24 months ± 10 

days. The ELFERA-2 was answered by the 

parents of 35 implanted children (24 months 

hearing age).  The chronological age ranged 

from 40 to 82 months.  The mean age of the 

children was 63.7 months ± 13. The results 

of ELFRA-2 in the study group were 

compared to that of the control group using 

Mann Whitney test because the data were 

not normally distributed. The comparison 

showed statistically significant difference 

between the control and the study groups in 

all components of ELFRA-2 (Table4). 

  

https://www.frustfrei-lernen.de/englisch/bestimmter-unbestimmter-artikel-englisch.html
https://www.frustfrei-lernen.de/englisch/bestimmter-unbestimmter-artikel-englisch.html
https://www.frustfrei-lernen.de/englisch/bestimmter-unbestimmter-artikel-englisch.html
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Table (4): Comparison of the scores of ELFRA-1 questionnaire between the study and control groups: 

  
Control (Normal 

hearing) 
Cases (CI children) P value 

Words 

Range  

Mean ± SD 

Median 

(0-134) 

45±33.8 

42 

(0-130) 

68.8±38.6 

68 

0.006* 

Syntax 

Range  

Mean ± SD 

Median 

(0-36) 

15.6±11.2 

16 

(0-38) 

21.8±12.7 

28 

0.017* 

Morphology 

Range  

Mean ± SD 

Median 

(0-13) 

6.4±4.6 

7 

(0-13) 

8.5±4.7 

11 

0.011* 

Chronological age 

Range  

Mean ± SD 

Median 

------- 

(40-82) 

63.7±13.5 

71 

------- 

Correlation between the chronological age of the study group and the scores of ELFRA-

2 questionnaire: 

Pearson’s correlation test was used to examine the correlation between the chronological 

age of the study group and the scores of ELFRA-2. A positive correlation was found between 

the chronological age of the study group and all subscales of ELFRA-2 (Diagram 3). 

 

 

Diagram (3): Correlation between the age of the study group of ELFERA 2 and word, syntax 

and morphology. 

 

DISCUSSION: 

The main purpose of this study was to 

translate and adapt the ELFRA question-

naires which can be used as screening 

toolsfor detection of language development 
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naireswas an important preliminary step 

towards achieving a tailored tool to evaluate 

speech development in CI children. 
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parents of 82 infants and children were 

included in the study because these 82infants 

and childrenwere confirmed passing the 
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hearing screening test. The translation of 

ELFRA-1 questionnaire did not necessitate 

modifications because the questions in 

ELFRA-1 are directed to reception of sounds 

and words, however, translation of ELFRA-

2 did require some modifications in the 

Arabic version because of the difference 

between both languages. Comparison of the 

mean scores of ELFRA-1 and ELFRA-2 

questionnaires between normal hearing 

infants and cochlear implant children 

showed statistically significant higher scores 

in CI children regarding the expressive 

aspect of the speech. This finding was not 

surprising and canbe explained bythe fact 

that cognitive processing abilities in children 

develop over time because of experience-

dependent learning. (4&5) However, the CI 

children scored less than normal hearing 

infants in perception aspects of the speech. 

This result is in contrast toa large body of 

studies stating that speech perception skills 

improve earlier and faster than in speech 

production skills.(6)This could be attributed 

to the type of training received by the CI 

children and the goals set by the parents 

after cochlear implantation.The training and 

rehabilitation concentrateessentially on 

enhancing the CI children ability to produce 

speech. Most of the cochlear implanted 

children had a chronological age exceeding 

48 months. This made them very close to the 

entry age of the schools in Egypt. The main 

concern of their parents is the expressive 

language as it contributes to the official 

acceptance in the schools. Hence the 

importance to educate all those who are 

responsible for accepting the enrollment of 

CI children in regular schools about the 

temporary delay in speech production. 

Moreover, it is recommended to set different 

standards than normal for CI children in the 

entry evaluation.These findings were 

consistent with the results of correlations 

done between the scores of the ELFRA 

subscales and the chronological age of CI 

children; positive correlations were found 

between speech production, gesture and fine 

motor in ELFRA-1 and between age and 

speech production, syntax and morphology 

in ELFRA-2, while no correlations were 

found between the chronological age of CI 

children and speech perception.Comparison 

of the critical values of ELFRA-1 

questionnaire between the study and control 

groups revealed a higher number of CI 

children at high risk to be delayed regarding 

speech production and fine motor. This 

finding is crucial and proves that ELFRA-1 

questionnaire can be helpful in early 

detection of CI children at risk of delayed 

language development. Early detection of 

delayed language development in CI 

children is a preliminary step to condensate 

and modify the rehabilitation program 

provided to these children. Nevertheless, the 

question remained to be answered, whether 

ELFRA-1 questionnaires has a high 

prognostic value in detecting delayed 

language development in CI children or it 

overlooks these children. The critical values 

of ELFRA-2 questionnaires could not be 

applied in this study because those values 

were calculated based on the German 

version which was modified in the Arabic 

one during the translation. One of the 

advantages of this study is that the 

questionnaires take into accountthe use of 

receptive and expressive language together 

with other developmental aspects (gesture 

and fine motor). We believe that conditions 

for evaluating the linguistic behaviour and 

language-related aspects are improved by 

considering the observation of children at 

play as these observations can help to define 

the progression achieved after cochlear 

implantation in greater detail.  Although 

ELFRA questionnaire is a parental 

questionnaire, which might be considered as 

an alternative for formal testing in infants 

and toddlers, the parents’ observational 

results could be biased.Therefore, it is 

recommended to perform the questionnaire 

by an expert therapist especially in CI 

children who are at risk for delayed 

language development or when a bad 
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prognosis is expected. To facilitate applying 

the ELFRA questionnaire by an expert 

therapy, a difficulty index of ELFRA 

questionnairesshould be created to develop a 

shorter version (omit the difficult item from 

the long version). Moreover, development of 

a short version of the questionnaires will 

help us to refine the Arabic translated 

version as it contains some words which are 

not frequently used in the Egyptian 

environment.   

Conclusions: 

Translation and standardisation of 

ELFRA questionnaires is a helpful tool in 

assessment of the benefit of cochlear 

implantation at earlier stages after the 

implantation. Further work is needed to 

examine the prognostic ability of the 

questionnaires to detect cochlear implant 

children at risk for delayed language 

development. 
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تطىٌر بطارٌة اختبارات كلام بالغة العربٍة لتقٍٍن أداء الأطفال هستخذهً القىقعة 

 اٌواى صادق الذناصىري؛ وفاء شحاته دٌلٍر؛ عادل عبذ الوقصىد نصار ؛ هنى هحوذ شرف

جبيعخ عٍٍ شًس –  (وحذح انسًعٍبد)لسى الأَف و الأرٌ و انحُجشح 

 

كًب أٌ .  رمٍٍى انزطىس انهغخ عزذ الأطفبل يسزخذيً انمىلعخ عًهٍخ صعجخ خصىصب فً انًشاحم الأونى ثعذ انضساعخ:الوقذهة

. الاسزجٍبربد انسبثمخ سكضد فمط عهى رمٍٍى انزفبعم يع الأصىاد انجٍئٍخ و نى رشكض عهى انزطىس انهغىي

رى رشجًخ الاسزجٍبَبد .   رشجًخ و رطجٍك اسزجٍبَبد جذٌذح لاسزخذايهب فً رمٍٍى الأطفبل يسزخذيً لىلعخ الأرٌ:الهذف الرئٍسً

. يٍ انهغخ الأنًبٍَخ إنى انعشثٍخ ثى أعٍذد رشجًزهب يٍ انهغخ انعشثٍخ إنى انهغخ الأنًبٍَخ ثًسبعذح فشٌك يٍ انخجشاء

  (يٍ انزٌٍ ثجذ اجزٍبصهى اخزجبساد انكشف انًجكش عٍ ضعف انسًع) سضٍعب وطفلا 82 لبو آثبء وأيهبد :الورضى و الأسالٍب

علاوح .  شهشا24 شهشا ثًٍُب كبٌ عًش الأطفبل 12كبٌ عًش انشضع فً هزِ انًجًىعخ . ثبلاجبثخ عهى الاسزجٍبَبد انًزشجًخ نهعشثٍخ

رشاوح عًش الأطفبل يسزحذيً انمىلعخانزٌٍ رى .  طفلاً  يٍ يسزحذيً انمىلعخ عهى َفس الاسزجٍبَبد72عهى رنك، أجبة آثبء و أيهبد 

.  شهشا80-20رطجٍك الاسزجٍبَبد عهٍهى 

كًب كشفذ .  نى رزطهت عًهٍخ انزشجًخ أي رغٍش فً هٍكم الاسزجٍبٌ الأول ثًٍُب رى رغٍش ثعض ثُىد الاسزجٍبٌ انثبًَ:النتٍجة

انًمبسَخ ثٍٍ انًجًىعزٍٍ أٌ يجًىعخ الأطفبل يسزخذيً انمىلعخ حصهىا عهى يعذلاد أعهى فً انجبَت انزعجٍشي يٍ انكلاو يمبسَخ 

. ثزوٌهى يًٍ ثزًزعىٌ ثسًع طجٍعً ثًٍُب رفىق الأطفبل روي انسًع انطجٍعً عهى روٌهى يٍ يسزخذيً انمىلعخ فً اسزمجبل انكلاو

.  اسزخذاو الاسزجٍبٌ هزِ الاسزجٍبَبد يفٍذ فً انكشف انًجكش عٍ انزأخش انهغىي فً الأطفبل يسزخذيً انمىلعخ:الخلاصة

 

 

 


