
Using the Sound Ear Check
to identify childhood hearing loss

Elien Van den Borre, Sam Denys, Astrid van Wieringen & Jan Wouters
Department of Neurosciences – Research Group ExpORL

EFAS 2019, Lisbon



• Automated adaptive supra-threshold self-test on tablet

• Language independence

 International usage?

• Possible implementation by school health services

 School-entry?
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Introduction
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Acclimatization
24 binaural training trials
24 test trials per ear (left first)

Sound Ear Check



• Sound reception threshold (SRT): reference values & age effect (NH)

• Reliability (NH)

• Validity
• Relation to pure tone audiometry
• Diagnostic accuracy: sensitivity and specificity

Conductive hearing loss (CHL)
Sensorineural hearing loss (SNHL)

• Feasibility in young school-age children

• Agreement across countries
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Research aims
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HL severityGroupAge Country

Flanders
Slovenia

The Netherlands
5 years

NH

CHL

Slight
21-30 dB HL

Mild
31-40 dB HL

Moderate
41-50 dB HL

Moderate-
Severe

51-60 dB HL

SNHL6 years

7 years
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SRT reference values & age effect

*

 Adults: -11,3 ± 2,0 dB SNR F=0,16, p=0,02

-8,7 
± 1,7 dB SNR

-9,5 
± 1,1 dB SNR

-9,6 
± 1,0 dB SNR

Presenter
Presentation Notes
Parameter Estimates	Dependent Variable:   SEC SRT  	Parameter	B	Std. Error	t	Sig.	95% Confidence Interval	Partial Eta Squared						Lower Bound	Upper Bound		Intercept	-9,571	,234	-40,852	,000	-10,035	-9,106	,943	[Agegroup=5,00]	,840	,326	2,577	,011	,193	1,487	,062	[Agegroup=6,00]	,068	,307	,220	,826	-,541	,676	,000	[Agegroup=7,00]	0a	.	.	.	.	.	.	a. This parameter is set to zero because it is redundant.	
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Reliability: stability (SD)

H = 2,659   p = 0,27

1,8 dB 
± 0,4 dB SNR

Presenter
Presentation Notes
SEC SD	Kruskal-Wallis H	2,659	df	2	Asymp. Sig.	,265		
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Validity: SRT-PTA relation

rs= 0,44 
p < 0,001

rs= 0,44 
p < 0,001

rs= 0,46 
p < 0,001

SNHL CHL



SNHL CHL
PTA0.5-2kHz 5y 6-7y All 5y 6-7y All

> 20 dB HL

AUC 0,94** 0,96** 0,98** 0,63 0,83** 0,80**
Cutoff (dB SNR) -6,8 -7,8 -8,8 

Sensitivity 0,86 1,00 0,96 0,72 76
Specificity 0,77 0,97 0,89 0,76 70

> 30 dB HL

AUC 0,95** 0,98** 0,97** 0,67 0,93** 0,86**
Cutoff (dB SNR) -6,8 -7,8 -7,8

Sensitivity 0,83 1,00 1,00 0,92 0,86
Specificity 1,00 0,95 0,88 0,91 0,82

> 40 dB HL

AUC 0,94** 0,97** 0,96** 0,68 0,90** 0,85**
Cutoff (dB SNR) -5,6 -7,8 -7,7

Sensitivity 0,89 1,00 0,94 0,89 0,80
Specificity 0,93 0,93 0,88 0,88 0,80
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Validity: diagnostic accuracy

Presenter
Presentation Notes
Very high sensitivity & specificity for 6- to 7-year-olds both for CHL as for SNHLHigh sensitivity & specificity for 5-year-olds for SNHLLack of discriminative ability for 5-year-olds for CHL >> variance in data of 5 yr olds
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Feasibility: duration

**

7 min 21 sec
± 28 sec

5 min 20 sec
± 8 sec

5 min 39 sec
±10 sec

H = 21,8   p < 0,001

Presenter
Presentation Notes
Duration	Kruskal-Wallis H	21,797	df	2	Asymp. Sig.	,000		



• Retest: 1/5 children (46% left ear, 54% right ear)*

 5y: 25%, 6y: 20%, 7y: 17%

 5/6 retests are reliable**

 test feasible in 96% of the children

• Not fully trained?

• Attention effects?
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Feasibility: retests

*All collected data 
**retests conducted only in Flanders
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Retests: predictive value of training data

- Significant difference
between both

No:  Mean = 1,8 dB SNR
SD = 0,8 dB SNR

Yes: Mean = 2,4 dB SNR
SD = 0,24
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Retests: predictive value of training data

- Significant difference
between both

No:  Mean = -8,2 dB SNR
SD = 0,2 dB SNR

Yes: Mean = -5,2 dB SNR
SD = 0,99
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Attention effects 

• No differences in first 
and second tested ear 

• No age-related 
differences
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Attention effects?

• No differences in first 
and second tested ear

• No age-related 
differences
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SRT agreement across countries

F = 0,58   p = 0,56

Presenter
Presentation Notes
Estimates of Fixed Effectsa	Parameter	Estimate	Std. Error	df	t	Sig.	95% Confidence Interval							Lower Bound	Upper Bound	Intercept	-10,232049	,243588	182	-42,006	,000	-10,712669	-9,751429	[Countrydummy=,00]	,139618	,256107	182	,545	,586	-,365702	,644939	[Countrydummy=1,00]	,416754	,393934	182	1,058	,291	-,360512	1,194020	[Countrydummy=2,00]	0b	0	.	.	.	.	.	PTA052KHz	,103485	,007511	182	13,778	,000	,088665	,118304	a. Dependent Variable: SEC SRT.	b. This parameter is set to zero because it is redundant.	
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Comparison of test parameters

Flanders + 
Netherlands (n=10)

Flanders + 
Netherlands (n=54)

Slovenia 
(n=16)

Slovenia 
(n=24)

Age 
(year) 5 6-7 5 6-7

SRT
(dB SNR) -8,9 ± 0,5 -9,5 ± 0,2 -8,2 ± 0,4 -9,5 ± 0,2

SD 
(dB SNR) 2,0 ± 1,3 1,8 ± 0,5 1,8 ± 0,9 1,7 ± 0,7

Duration 10 min 14 sec 
± 55 sec

5 min 9 sec 
± 7 sec

6 min 1 sec 
± 10 sec

6 min 19 sec 
± 8 sec

Retests
(%) 37 22 12 13
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Confusions
Flanders & Netherlands

% Telephone Dog Bird Cat Baby Car Piano Bell
Telephone 69 4 3 5 7 4 7 5
Dog 3 75 4 6 5 2 3 2
Bird 7 3 73 3 6 1 7 1
Cat 3 3 1 83 3 1 4 2
Baby 5 2 2 20 62 1 6 3
Car 6 2 1 4 3 78 4 3
Piano 6 3 4 3 2 2 77 3
Bell 3 3 2 5 5 4 9 71
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Confusions
Slovenia

% Telephone Dog Bird Cat Baby Car Piano Bell
Telephone 68 3 7 5 4 4 4 6
Dog 8 68 3 5 8 3 3 3
Bird 5 3 71 5 2 6 7 3
Cat 3 3 2 80 6 3 1 3
Baby 2 3 5 8 74 4 3 1
Car 5 3 2 3 7 71 8 3
Piano 8 3 3 3 2 8 73 1
Bell 3 0 3 3 2 8 8 74



• 5y ≠ 6/7 y

• High sensitivity and specificity possible

• SHL > 20 dB HL and CHL >30 dB HL detectable

• Cat – baby confusions

• Large number of retests

• Explanation necessary
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Conclusions



• Changes to reduce number of retests

• Extend study Pilot 1: more data? Publication?

• Nl: 15 SHL, Fl: 15 SHL+10 CHL, Romania?

• Preparation Pilot 2 & Grand study?

• New stimuli?

• Other protocol: at fixed SNR?
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Next steps: for discussion
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