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At current, Neonatal Hearing Screening (NHS) basing on 

physiological methods (OAE/ABR) is the global golden 

standard to detect children with hearing loss as early as 

possible. 

Hearing Screening in infancy and early childhood



BUT… there is a need to identify infants who have

• progressive hearing loss
• acquired hearing loss (trauma, ototoxic medication middle ear 

affections such as OME)

 relative increase  of 20-40%

Fortnum et al (2001), Fowler et al (1999), Pagarkar et al (2006), Spormann-

Lagodzinski (2003)

•NHS limitations:

• babies who were not enrolled in NHS programs

• false negatives 

• babies who are lost to follow-up after failing a NHS

and to offer them intervention services

Hearing Screening in infancy and early childhood



• Second Hearing Screening (SHS) procedure for ages 3 mos. - 3 yrs. derived 

from the LittlEARS® Auditory Questionnaire (LEAQ; Coninx 2003) + validated 

parent questionnaire for tracking the development of behaviour related to 

acoustic stimuli of children from 0-24 mos. or of hearing impaired children with 

hearing age (time after first fitting of hearing devices) of 24 mos. 

• LEAQ – first module of the LittlEARS battery® (MED-EL), which assesses the 

preverbal auditory development in young children. 

• 35 items (dichotomous questions) which may be answered within 5-7 minutes 

translated into more than15 languages (Coninx et al., 2009) and may be used 

internationally as a screening tool or (being the original aim of LEAQ) for 

monitoring the development of children with hearing loss

May-Mederake B, Kühn H, Vogel A, Keilmann A, Bohnert A, Schröder G, Witt G, 

Neumann K, Hey C, Limberger A, Streitberger C, Carnio S, Zorowka P, Nekham-

Heiss D, Eßer B, Brachmaier J, Coninx F (2010) Evaluation of auditory 

development in infants and toddlers who received cochlear implants under the 

age of 24 months with the LittlEARS® Auditory Questionnaire. International 

Journal of Pediatric Otorhinolaryngology, 74, 1149–1155.

The LittlEARS® Auditory Questionnaire – LEAQ (MED-EL)



The LittlEARS® Auditory Questionnaire – LEAQ



Coninx F. et al. (2009). Validation of the LittlEARS® Auditory Questionnaire in 

children with normal hearing. Int J Pediatr Otorhinolaryngol 73, 1761–1768.

LEAQ Validation Data Normal Hearing Children - Regression Curves 

(quadratic): Comparison OVERALL and by COUNTRY / LANGUAGE

0

5

10

15

20

25

30

35

0 3 6 9 12 15 18 21 24

Age [months]

T
o

ta
l 
s

c
o

re

OVERALL REGRESSION CURVE

INDIVIDUAL REGRESSION CURVES

BY COUNTRY / LANGUAGE

LOWER 95% CONFIDENCE

INTERVAL OVERALL
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LEAQ – multilingual / international application



Hand-held screener

AuriCheck ®

LEAQ – electronic versions
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Fast starters                             Slow starters

littlEARS

4 fast starters
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littlEARS
auditory development
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• The SHS was included by 50 pediatricians in the pediatric checkups, 

which infants undergo regularly in Germany at the age of 10 to 12 mos.

• A follow-up study 3 years after the initial screening assessed the hearing 

status and the general developmental status of those children who failed 

in the screening. 

• Additionally, 175 children, who passed the screening, were enrolled in an 

ongoing sensitivity study.

SHS study: Method



LEAQ

?

LEAQ, speech & 
communication

paediatric 
audiologist

?

stop

pass

pass

fail

fail

SHS study: Screening procedure

• hand out LEAQ
• count „YES“
• when >16 … pass/STOP

• Hand out 3 PQ‘s
• With return cover
• Feedback to pediatrician

• Rescreening positive: referral for 
diagnostic testing

LEAQ, 2 questionnaires 
speech & communication*

*Koopmans & van Beinum, 2001; Koopmans, van Beinum,  van der Stelt 1995



LEAQ

Stage 1

LEAQ, 2 questionnaires 
speech & communication

pediatric 
audiologist

Stage 2

stop

pass

pass

fail

fail

N=4998  (100%)

Fail:   N=175  (3,5%)

N=50 pediatricians 

Re-screening:   N=60 (1,3 %)

Fail:   N=37  (0,7%)

SHS study: Results immediately after screening



N=4998  (100%)

Fail:   N=175  (3.5%)

N=50 pediatricians

Re-screening:   N=60 (1.3 %)

Fail:   N=37  (0.7%)

return rate 

after  

interviewing

pediatricians

93.7%

25 lost to follow-up

(14.3%)

69 false positives

(39.4%)

6 PHL (3.4%)

21 OME (12%)

4 aut. spectr  d. (2.3%)

16 devel. delay (9.1%)

26 lang. imp. (14.9%)

3 intell. disability (1.7%)

5 others (2,9%)

0.12%

SHS study: Results after 3 yrs. of follow-up



LEAQ

?

LEAQ, speech & 
communication

pediatric 
audiologist

?

stop

pass

pass

fail

fail

N=4998  (100%)

Control group 

N=175  (3,5%)

Children with score >16

N=50 pediatricians 

SHS study: results after 3 yrs. of follow-up 
control group

LEAQ, 2 questionnaires 
speech & communication



N=4998  (100%)

N=50 pediatricians

22 lost to followup

(12,6%)

115

(65,7%)

0 PHL

7 OME (4%)

0 ASD

2 DD (1,1%)

27 LI (15,4%)

0 ID 

2 CAPD (1,1%)

Control group 

N=175  (3,5%)

Children with score >16

SHS study: results after 3 yrs. of follow-up 
control group



First results of the study indicate that

(1) the LittlEARS® parent questionnaire (LEAQ) can be used as a 
reliable (second) hearing screening for children at the age of 
approximately 10-12 mos.

(2) it is applicable already from age 7-8 mos. with sufficient reliability  

(3) the LEAQ is not only sensitive to hearing disorders, but also to 
other developmental delays and disorders that are related to 
early auditory communication

(4) parents and pediatricians both appreciated taking part in the 
study.  More than 20% of pediatricians continue using LEAQ-
screening after their participation in the project ended



Future improvements, adaptations, field studies

(1) If primary screening failed  re-screening should follow 
immediately, for example by offering LittlEARS® on handheld-
screener (like AuriCheck), PC/notebook or web-based (iPhone 
etc.)

(2) evaluation of the effect of a spoken version of the LEAQ 

(3) extension of age range from 12 months (now) to 6-36 months

(4) correlating LEAQ-score with the degree of hearing loss and with
age of onset of the hearing loss

For more information contact f.coninx@ifap.info

or karolin.schaefer@uni-koeln.de



Summary

• Among 4998 children who underwent the SHS procedure, 7 infants 
were identified as having a permanent hearing loss which is in the 
expected prevalence range. 

• Beyond a permanent mono-symptomatic hearing loss and a 
recurrent otitis media with ear effusion, children with other 
developmental abnormalities such as language delay, autism 
spectrum disorders, and cognitive deficits failed the SHS. 

• The sensitivity for a hearing loss, as assessed so far is about 0.99.



Conclusion

• LittlEARS® seems to be useful for a Second Hearing Screening 
(SHS) for children aged 7-24 mos., possibly to 36 mos. 

• The questionnaire is sensitive to hearing disorders, but also to 
other developmental delays.



Thank you for your attention!


