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Abstract 
Background and Aim: The current study aim-

ed to investigate the validity and reliability of 

the Persian version of the Infant-Toddler Mean-

ingful Auditory Integration Scale (IT-MAIS) 

questionnaire. Because cochlear implantation is 

done today at younger ages, the use of a suitable 

questionnaire is necessary to evaluate auditory 

skills and follow up the rehabilitation progress. 

Methods: IT-MAIS was translated according to 

the International Quality of Life Assessment 

(IQOLA) translation protocol. The content vali-

dity was performed using Lawshe method with 

the participation of 10 expert professionals. The 

questionnaire was completed for 34 parents of 

cochlear-implanted children before initial prog-

ramming of the device, two weeks after the reh-

abilitation program, and finally three months 

later. The intraclass correlation coefficient was 

calculated for test-retest reliability for each IT-

MAIS subscale. The internal consistency reli-

ability was analyzed using the Cronbach α coe-

fficient. 

Results: The content validity ratio for all items 

was above 0.79, and the content validity index 

was obtained to be higher than 0.96. The 

Cronbach α for the entire questionnaire was 

0.74, and for different sections of it was obtai-

ned as 0.63‒0.67. A significant difference was 

observed between the total score of the ques-

tionnaire before and after the rehabilitation pro-

gram and its sub-items (p < 0.001). 

Conclusion: The Persian version of the ques-

tionnaire of IT-MAIS is a valid instrument in 

terms of translation quality as well as reliability 

and validity for assessing cochlear implant user 

children who are younger than three years. 
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Introduction 

Evaluating listening skills in pediatric cochlear 

implant users is crucial to advance proper reha-

bilitation objectives and follow-up of the extent 

of improvement in listening skills [1]. Audio-

logists and speech pathologists always need 

standard instruments to evaluate the auditory 
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perception and speech production in hearing-

impaired children, especially cochlear implant 

users [2]. The linguistic constraints of pre-lin-

guistic deaf children along with their young age 

complicate performing behavioral tests in this 

population. The responses of these children are 

usually very intangible [3,4]. Although most 

measurements of speech recognition in a cont-

rolled environment are used to assess the audi-

tory skills of children with the cochlear implant, 

these measurements cannot reflect the real per-

formance of the child in daily life [5]. Consi-

dering the implantation of cochlear implants 

under three years, the typical auditory assess-

ments are not possible for them. In addition, 

some differences are observed in the results 

expected from auditory perception and language 

production in these children. Therefore, to obt-

ain information about auditory performance of 

children at different ages, various instruments 

and scales such as Meaningful Auditory Integ-

ration Scale (MAIS) and Infant-Toddler (IT)-

MAIS questionnaires are used [5-7]. MAIS was 

developed by Robbins et al. in 1991 [8], whose 

name of the children's version was later changed 

to IT-MAIS. This instrument provides informa-

tion about the ability of children in using speech 

and auditory stimuli through their parents’ 

reports [9]. IT-MAIS is a suitable instrument for 

evaluating meaningful and auditory integration 

skills in cochlear implant users younger than 

three years. The assessment designed to mea-

sure listening skills in children aged 0‒3 years. 

This questionnaire has a kind of interview struc-

ture with parents, thereby preventing interfe-

rence of the response of parents’ interest in the 

performance of the child [10,11]. IT-MAIS has 

shown successful results for assessing child res-

ponses in three areas: vocalization behaviors, 

alerting to sounds, and deriving meaning from 

the sound. IT-MAIS has high reliability and 

internal consistency and also has a high corre-

lation with phonetically balanced-kindergarten 

in an open set [10]. The reliable and valid 

version of this questionnaire is used in many 

languages [1,6,12-15]. The excellent feature of 

this scale is linguistic independence. This ques-

tionnaire is used to monitor the progress of 

auditory skills in children with cochlear implant. 

In Persian, often two scales are used to deter-

mine the progress of the rehabilitation program 

in cochlear-implanted children; the Catego-

rization of Auditory Performance (CAP) to eva-

luate the receptive skills and auditory perception 

[16], and Speech Intelligibility Rating (SIR) to 

assess the extent of verbal clarity [2,17]. These 

two scales are used for children older than three 

years. 

Due to lack of a suitable Persian instrument to 

compare the auditory performance before and 

after cochlear implantation for children younger 

than three years, it is necessary to prepare a 

valid instrument representing the auditory skills 

function of the child which is also generalizable 

to all daily life situations. In this way, one can 

evaluate and follow-up the course of rehabi-

litation and its progress [18]. Accordingly, the 

present study aimed to prepare the Persian 

version of the IT-MAIS questionnaire and deter-

mine the psychometric characteristics as well as 

its preliminary assessment in cochlear-implan-

ted children after the rehabilitation program. 

 

Methods 

This descriptive psychometric study consisted 

of two sections. First, the translation, adapta-

tion, and investigation of the content and face 

validity of the questionnaire and then fill in the 

questionnaire to determine its internal and int-

raclass correlation. The preliminary assessment 

of questionnaire was done three months after the 

rehabilitation by interviewing 34 parents of the 

children with cochlear implants in the cochlear 

implantation centers of Rasul Akram and Amir 

Alam hospitals. A total of 34 children (19 male, 

15 female) with bilateral severe to profound 

sensorineural hearing loss participated in this 

study. All of them had congenital hearing loss. 

The mean ± SD age of the implanted children 

was 29.6 ± 6.3 months (range: 16‒35 months). 

The rehabilitation approach was auditory-verbal 

therapy for all children. 

 

Translation and adaptation of the questionnaire 

The Persian version of the IT-MAIS was trans-

lated according to the International Quality of 
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Life Assessment (IQOLA) translation protocol 

[19]. After acquiring permission from the deve-

loper, the questionnaire was translated by two 

expert translators independently. To investigate 

the similarity between the translated question-

naire and the original version, the Persian 

version was back-translated to English by two 

other translators. For content matching, it was 

sent to the main author, and his confirmation 

was received. 

 

Content validity 

To investigate the content validity ratio (CVR) 

based on Lawshe method, the Persian version of 

the questionnaire was presented to 10 audio-

logists to state their opinion about the items as 

“essential,” “useful but not essential,” and “not 

essential.” Furthermore, to examine the content 

validity index (CVI) using Waltz and Basel 

method, the experts specified “relevancy,” 

“clarity,” and “simplicity” of each item based 

on a 4-point Likert scale. The necessary corr-

ections of interest by experts about content 

validity and translation were applied to the que-

stionnaire. 

 

Face validity 

The face validity of the questionnaire was exa-

mined both quantitatively and qualitatively by 

10 audiologists and 10 parents of cochlear-

implanted children. The corrective comments of 

experts about face validity were applied to the 

questionnaire. The item impact was determined 

based on the number of participants who 

identified it as important, and the mean imp-

ortance score attributed to this item (impact 

score = frequency × importance). Also, the exp-

erts and parents scored each item of the ques-

tionnaire based on two indexes of being rea-

sonable and acceptable, according to a 6-point 

Likert scale. 

 

Implementation of questionnaire and reliability 

A total of 34 parents of cochlear-implanted 

children younger than three years participated in 

this study. The children did not have any other 

disorders or disabilities. The written informed 

consent form was taken from all parents. The 

questionnaire was filled on the first day before 

the switch on the speech processor device in the 

cochlear implant center. The questions of the 

questionnaire were presented to the parents in 

an interview-like approach, and the proper score 

was registered by the researcher based on the 

description of parents about the child’s beha-

vior. 

 

Scoring 

The questionnaire consisted of 10 items; 2 items 

associated with vocalization behaviors, 4 items 

associated with alerting to sounds, and 4 items 

related to deriving meaning from sounds. The 

score of each item ranged from 0 to 4, given the 

degree to which each of the behaviors was 

observed (never = 0, rarely = 1, sometimes = 2, 

most of the time = 3, and always = 4). The 

maximum score of the questionnaire was 40. 

 

Reliability 

To investigate the test-retest reliability, the 

questionnaire was filled up again for all parents 

two weeks later, before beginning the rehabi-

litation classes for the children. 

 

Evaluating the effectiveness of rehabilitation 

In order to do a preliminary study of the Persian 

version of IT-MAIS, three months after the 

rehabilitation programs, the questionnaire was 

administered to all parents of children partici-

pating in the research. 

Statistical analysis was performed in SPSS 22.0. 

CVR index was used to evaluate the content 

validity using Lawshe method. Item impact 

method was applied to assess face validity. The 

intraclass correlation coefficient (ICC) index 

was used to investigate the test-retest reliability. 

The Cronbach α was calculated to check the 

internal consistency. The Shapiro-Wilk statistic 

was used to test the normality of the distribution 

of all variables. Considering the abnormal data 

distribution, the Wilcoxon test was used to com-

pare the scores of the questionnaire before the 

rehabilitation program and three months after  

it. This research has received an Ethical code 

from the University of Social Welfare and 

Rehabilitation Sciences (IR.USWR.REC.1396. 
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394( conducted between February 2018 and 

August 2018. 

 

Results 
Following the process of translation into Per-

sian, the results of investigating the psychomet-

ric properties of the questionnaire were obtained 

as the following. 

 

Content validity 

Table 1 presents the results of the CVR for each 

questionnaire item. The minimum acceptable 

CVR value according to the number of experts 

participating in this research (10 experts) was 

0.62. As seen in Table 1, in all items, the CVR 

value is above 0.79, suggesting excellent CVR 

of the questionnaire items. It should be noted 

that the content validity ratio for the second and 

seventh items was initially less than the accept-

able value. After applying the corrective com-

ments of experts for these two items, the requi-

red score was obtained. 

The results of the content validity index (CVI) 

for each item of the questionnaire based on the 

three items of relevancy, clarity, and simplicity 

are presented in Table 1. Given that the accept-

able CVI for each question should be more than 

0.79, the results showed that all of the items had 

an appropriate CVI. 

 

Face validity 

In the assessment of face validity based on 

impact score, all of the statements received at 

least 1.5 or higher points. The results of the 

evaluation of the face validity by experts and 

parents based on a 6-point Likert scale are 

shown in Fig. 1. As can be seen, the mean of the 

total scores of the questionnaire has been higher 

than 5 for both being reasonable and acceptable 

items. 

 

Reliability 

In this study, the reliability of the questionnaire 

was examined by determining ICC and internal 

consistency using the Cronbach α. The results of 

test-retest by implementing the questionnaire 

within a two-week interval indicated a signifi-

cant correlation between the results (p < 0.00, 

ICC = 0.96). 

The Cronbach α coefficient for the total ques-

tionnaire was 0.74, and for “vocalization beha-

viors,” “alerting to sounds,” and “deriving mea-

ning from sound” subscales were obtained as 

0.66, 0.63, and 0.67, respectively. The results  

of the Spearman correlation coefficient for exa-

mining the correlation of subscales with the 

whole questionnaire were as follows: vocaliza-

tion behaviors (r = 0.73, p < 0.001), alerting to 

sounds (r = 0.64, p < 0.01), and deriving mea-

ning from sound (r = 0.62, p < 0.01). 

 

Comparing the scores before and after 

rehabilitation 

The results of the mean and standard deviation 

of the total scores of the questionnaire and its 

subscales before and three months after the 

rehabilitation program are shown in Table 2. 

Comparison of the total score of the ques-

tionnaire and each of its subscales using the 

Wilcoxon tests showed a significant difference 

Table 1. Content validity ratio and content 

validity index based on “relevancy”, 

“clarity”, and “simplicity” for each of the 

questionnaire items 

 

  CVI   

Item CVR Relevancy Clarity Simplicity 

1 1 1 1 0.9 

2 0.8 1 0.9 0.9 

3 1 1 1 1 

4 1 1 0.9 0.9 

5 1 1 1 1 

6 1 1 1 1 

7 0.8 1 1 1 

8 1 1 1 0.9 

9 1 1 0.9 1 

10 0.8 1 1 1 

Average 8.68 1 0.97 0.96 

CVI; content validity index, CVR; content validity ratio 
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between the score of the questionnaire and each 

of the subscales before and after the rehabi-

litation program (p < 0.001). 

 

Discussion 

A valid instrument is required to investigate  

the auditory and speech skills of children 

younger than three years, especially for assess-

ing cochlear-implant candidacy and monitoring 

their progress. This research investigated the 

reliability and validity of the Persian version of 

IT-MAIS. In previous studies, different methods 

have been used for translation and culture adap-

tation of this questionnaire into different langu-

ages [13,20,21]. In our study, the IT-MAIS que-

stionnaire was translated into Persian based  

on the IQOLA translation protocol. Investi-

gation of the CVR with the participation of 10 

experts and using Lawshe method indicated that 

all of the items of the questionnaire had a good 

content validity ratio (higher than 0.79). Fur-

thermore, CVI using Waltz and Basel method 

for each item of the questionnaire based on  

the three criteria of “relevancy,” “clarity,”  

and “simplicity” was obtained as above 0.96, 

suggesting the excellent quality of translation 

and content validity. 

The results showed that the Persian version of 

the questionnaire had a suitable intraclass corre-

lation (ICC = 0.96, 95% CI = 0.93–0.98). The 

results of Cronbach α (0.74) represented accept-

able reliability and internal consistency of the 

items of the questionnaire. Zhong et al. exami-

ned the psychometric properties of the IT-MAIS 

questionnaire in Chinese. The results of ICC 

and Cronbach α of the entire questionnaire were 

0.92 and 0.83, respectively. Furthermore, the 

Cronbach α was obtained for each item of 

“vocalization behaviors” (0.88), “alerting to 

sounds” (0.76), and “deriving meaning from 

sound” (0.74) [20]. The result of another study 

to determine the psychometric properties of  

IT-MAIS in Italian showed good intraclass 

reliability (ICC = 0.93). Moreover, the total 

Cronbach α was 0.91 and for each part of the 

“alerting to sounds” and “deriving meaning 

from sound” was obtained as 0.76 and 0.74, 

respectively, suggesting suitable internal content 

correlation in the questionnaire [21]. The results 

of the study by Zimmerman et al. on 9 infants 

 

Fig 1. The mean scores of the experts (n = 10) and parents (n = 10) to items based on being reasonable 

and acceptable. 

 

Experts Parents 
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aged 18‒23 months before and after three mon-

ths following cochlear implantation suggested 

high reliability as well as the high correlation 

between this questionnaire and other tests [10]. 

The results of comparing the scores of the 

Persian version of the questionnaire before and 

three months after the rehabilitation program 

showed a significant difference between the 

total scores and all of its subscales (p < 0.001). 

This finding is in line with previous studies 

comparing the results of the implementation of 

the questionnaire before and after rehabilitation 

in different periods [11,6]. 

Zimmerman et al. in a study to evaluate the 

advantages of cochlear implantation in children 

reported that all children received zero-point 

scores in all parts of the questionnaire before 

cochlear implant surgery, and their parents had 

not observed any vocalization behaviors or aud-

itory behavior. Three months after the cochlear 

implantation, an improvement was seen in at 

least 7 items out of 10 items of the questionnaire 

in all participants. The results of their study 

showed that IT-MAIS is a useful instrument for 

examining and determining the process of imp-

roving auditory and speech skills [10]. Robbins 

et al. examined the effect of age of cochlear 

implantation on improving the auditory skills of 

children under three years of age using the IT-

MAIS questionnaire. The children were catego-

rized in terms of age of cochlear implantation 

into three groups: 12‒18, 19‒23, and 24‒36 

months old. The performance of these three 

groups was assessed before implantation as well 

as 3 and 6 months after cochlear implantation. 

They found that the IT-MAIS score for all of the 

three groups before cochlear implantation was 

close to zero. Following surgery and use of the 

rehabilitation program, their score increased 

dramatically. There was no significant differe-

nce between the scores of the first and second 

groups, but the children in the third group 

obtained lower scores [6]. The results of their 

study were in line with the current research. 

These results suggest the usefulness of the IT-

MAIS questionnaire as an instrument for inves-

tigating progress in auditory and speech skills of 

children younger than three years. 

 

Conclusion 

Investigation of the reliability and validity of the 

Persian version of Infant-Toddler Meaningful 

Auditory Integration Scale indicated that the 

questionnaire had good translation quality. Fur-

thermore, the questionnaire possessed high con-

tent validity and reliability. This questionnaire 

can be a good instrument for investigating the 

progress of auditory and speech skills in very 

young children. The present questionnaire indi-

vidually assesses three different areas of the 

spontaneous behaviors of children. Therefore, 

the progress of children in all three areas in the 

rehabilitation program can be individually eva-

luated. 
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Deriving meaning from sound 0.44 (0.92) 9.7 (1.1) < 0.001 

Total 1.85 (2.2) 25.7 (2.3) < 0.001 

 



Mehrkian et al.                                                                                                                                                      241 

http://avr.tums.ac.ir                                                                                      Aud Vestib Res (2019);28(4):235-241. 

This paper is extracted from Dissertation of  

R. Geravand's MSc. at University of Social 

Welfare and Rehabilitation Sciences. The 

authors gratefully acknowledge the cochlear-

implanted children and their parents that 

participated in this study. We also would like to 

thank the authorities of cochlear implantation 

centers of Rasul Akram and Amir Alam 

hospitals, for their constant support during this 

research. 

 

Conflict of interest 
The authors declared no conflicts of interest. 

 
References 
1. Schubert AD. Examining the validity and reliability of 

the Infant-Toddler Meaningful Auditory Integration 

Scales (IT-MAIS) via Rasch analysis [Master’s Thesis]. 

Baton Rouge, LA: Louisiana State University; 2013. 

2. Hassanzadeh S. [The psychometric properties of the 

Persian version of categorization of auditory perfor-

mance II and speech intelligibility rating scales in 

cochlear-implanted deaf children]. Audiol. 2015;23(6): 

76-84. Persian. 

3. Pinto ES, Lacerda CB, Porto PR. Comparison between 

the IT-MAIS and MUSS questionnaires with video-

recording for evaluation of children who may receive a 

cochlear implantation. Braz J Otorhinolaryngol. 2008; 

74(1):91-8. 

4. Meinzen-Derr J, Wiley S, Creighton J, Choo D. 

Auditory skills checklist: clinical tool for monitoring 

functional auditory skill development in young  

children with cochlear implants.. Ann Otol  

Rhinol Laryngol. 2007;116(11):812-8. doi: 

10.1177/000348940711601104 

5. Osberger MJ, Geier L, Zimmerman-Phillips S, Barker 

MJ. Use of a parent-report scale to assess benefit in 

children given the clarion cochlear implant. Am J Otol. 

1997;18(6 Suppl):S79-80. 

6. Robbins AM, Koch DB, Osberger MJ, Zimmerman-

Phillips S, Kishon-Rabin L. Effect of age at cochlear 

implantation on auditory skill development in infants 

and toddlers. Arch Otolaryngol Head Neck Surg. 

2004;130(5):570-4. doi: 10.1001/archotol.130.5.570 

7. Osberger MJ. Cochlear implantation in children under 

the age of two years: candidacy considerations. 

Otolaryngol Head Neck Surg. 1997;117(3 Pt 1):145-9. 

8. Robbins AM, Renshaw JJ, Berry SW. Evaluating 

meaningful auditory integration in profoundly hearing-

impaired children. Am J Otol. 1991;12 Suppl:144-50. 

9. Zimmerman-Phillips S, Osberger M, Robbins A. Infant-

toddler meaningful auditory integration scale. Sylmar, 

CA: Advanced Bionics Corporation. 2001. 

10. Zimmerman-Phillips S, Robbins AM, Osberger MJ. 

Assessing cochlear implant benefit in very young 

children. Ann Otol Rhinol Laryngol. 2000;109(12):42-3. 

11. Ertmer DJ, Jung J. Monitoring progress in vocal 

development in young cochlear implant recipients: 

relationships between speech samples and scores from 

the conditioned assessment of speech production 

(CASP). Am J Speech Lang Pathol. 2012;21(4):313-28. 

doi: 10.1044/1058-0360(2012/11-0110) 

12. Kishon-Rabin L, Taitelbaum-Swead R, Elichai O, 

Maimon D, Debyiat D, Chazan N. Developmental 

aspects of the IT-MAIS in normal-hearing babies. Isr J 

Speech Hear. 2001;23(1):12-22. 

13. Weichbold V, Anderson I, D'haese P. Validation of three 

adaptations of the meaningful auditory integration scale 

(MAIS) to German, English and Polish. Int J Audiol. 

2004;43(3):156-61. doi: 10.1080/14992020400050021 

14. Zheng Y, Soli SD, Wang K, Meng J, Meng Z, Xu K, et 

al. A normative study of early prelingual auditory 

development. Audiol Neurotol 2009;14:214-22. doi: 

10.1159/000189264 

15. Schauwers K. Early speech and language development 

in deaf children with a cochlear implant: a longitudinal 

investigation [Dissertation]. Antwerp University; 2006. 

16. Archbold S, Lutman ME, Marshall DH. Categories of 

auditory performance. Ann Otol Rhinol Laryngol Suppl. 

1995;166:312-4. 

17. Allen C, Nikolopoulos TP, Dyar D, O'Donoghue GM. 

Reliability of a rating scale for measuring speech 

intelligibility after pediatric cochlear implantation. Otol 

Neurotol. 2001;22(5):631-3. 

18. Chen X, Liu S, Liu B, Mo L, Kong Y, Liu H, et al.  

The effects of age at cochlear implantation and hearing 

aid trial on auditory performance of Chinese infants. 

Acta Otolaryngol. 2010;130(2):263-70. doi: 

10.3109/00016480903150528 

19. Bullinger M, Alonso J, Apolone G, Leplège A, Sullivan 

M, Wood-Dauphinee S, et al. Translating health status 

questionnaires and evaluating their quality: the IQOLA 

project approach. International quality of life ass-

essment. J Clin Epidemiol. 1998;51(11):913-23. 

20. Zhong Y, Xu T, Dong R, Lyu J, Liu B, Chen X. The 

analysis of reliability and validity of the IT-MAIS, 

MAIS and MUSS. Int J Pediatr Otorhinolaryngol. 

2017;96:106-110. doi: 10.1016/j.ijporl.2017.03.006 

21. Cavicchiolo S, Mozzanica F, Guerzoni L, Murri A, 

Dall'Ora I, Ambrogi F, et al. Early prelingual auditory 

development in Italian infants and toddlers analysed 

through the Italian version of the infant-toddler 

meaningful auditory integration scale (IT-MAIS). Eur 

Arch Otorhinolaryngol. 2018;275(2):615-622. doi: 

10.1007/s00405-017-4847-6 

 

https://journals.sagepub.com/doi/10.1177/000348940711601104
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/647553
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robbins%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=2069175
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renshaw%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=2069175
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berry%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=2069175
https://www.ncbi.nlm.nih.gov/pubmed/2069175
https://pubs.asha.org/doi/10.1044/1058-0360%282012/11-0110%29
https://www.tandfonline.com/doi/abs/10.1080/14992020400050021
https://www.karger.com/Article/Abstract/189264
https://www.tandfonline.com/doi/abs/10.3109/00016480903150528
https://www.sciencedirect.com/science/article/pii/S0165587617300976?via%3Dihub
https://link.springer.com/article/10.1007%2Fs00405-017-4847-6

