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Introduction: 
One to three out of every 1000 newborns are predicted to have congenital 

hearing loss at birth, which is about 13,000 newborns in the United States 

per year (AAA, 2011). Currently 95% of babies have their hearing 

screened by one month of age. (JCIH, 2007).  However, some children 

have progressive or late onset hearing loss or are lost to follow up during 

the EHDI process.  Recent research examined the hearing screening 

results from Early Head Start and Head Start programs in the states of 

Kansas, Oregon, Utah, and Washington and found that OAE screenings on 

Early Head Start children could identify 2.4 out of 1000 cases for a 

permanent hearing loss (Eiserman, et al, 2008). Other research examined 

100,000 students in their 1st and 2nd year of school in the United Kingdom 

(ages 5-7 years) and found 2.2% of children were newly identified with 

hearing loss (Fonseca, et al., 2006). Currently, there is no behavioral 

response screening measure in the community for young children with a 

cognitive age of 6 months to 2.5 years of age. 

Methods:
Sample Population
Participants included ten children enrolled in the Dane or Green County 

Early Head Start Centers. Ages ranged from 12 to 45 month olds. To 

participate in this study, the child needed to pass a distortion product 

otoacoustic emission (DPOAE) screening in both ears. 

Room Layout
Children were screened in relatively quiet 

rooms in the Head Start centers, such as 

in a library, quite playroom or office. A test 

assistant sat in front of the child to keep 

the child ‘centered’. The tester sat behind 

the laptop and out of the child’s view as 

much as possible. 

Test Equipment
Testing was completed using a “portable VRA system,” which included a 

loudspeaker, animated computer images or short video clips, an external 

computer monitor (to display the animated images/videos), and a laptop 

that runs the audiometer software. The computer based audiometer was 

created through MatLab by Corey Stoelb, audiology graduate student from 

the University of Wisconsin-Madison. The audiometer followed the 

American National Standards Institute Specifications for Audiometers 

(ANSI S3.6-2004) which ensured that hearing tests are performed in similar 

testing conditions across subjects.

Results: 
Seven out of the eight children tested passed the VRA screening test. One child referred 

on the screening and further testing was recommended.   Two other children were 

excluded from the study due to behavior issues.  Results show that this type of testing 

may be advantageous, especially for families that are unable to make an audiology 

appointment. 

Conclusions: 
The purpose of this study was to determine if a behavioral screening 

method, such as portable VRA, could be used to test infants and children 

with a cognitive age of 6 months to 2.5 years. Results showed this type of 

testing can be completed.  

Further research is needed to 

test more typically developing 

children, as well as children with 

developmental disabilities or with 

autism spectrum disorder. This 

type of testing may be especially 

helpful with these populations so 

they can be tested in the comfort 

of their home or school. 

11/10/2014 4/9/2015 4/21/2015 Total

Overall Children Seen 19 9 23 51

# Passed OAEs 15 8 12 35

# Participated in my test 3 4 3 10

# Total Pass Evaluation 2 2 0 4

# Partial Pass Evaluation 1 1 1 3

# Refer Evaluation 0 0 1 1

# Did not complete 0 1 1 2

Procedure
The tester choose a test point to reflect the average head 

height of the population to be assessed and used a sound 

level meter at a distance of three feet from the loud 

speaker. All frequencies were calibrated at 60 dB SPL. 

Ideal test conditions would have speakers strategically 

placed around the center point of the room. The external 

monitor and loudspeaker were placed three feet away from

the center of the child’s chair. 

The children were tested in the soundfield using the “portable VRA system” for their 

minimal response level to narrowband noise stimulus at 1000 Hz, 2000 Hz, and 4000 Hz. 

Conditioning trials started at 60 dB SPL. Testing was completed using the modified ASHA

method.  After testing was completed, 

the thresholds were converted from dB 

SPL to dB HL. Testing was completed in 

soundfield in order to obtain a large 

amount of responses in a short of time. 

The suggested pass screening rate for 

VRA in soundfield is 30 dB HL, according 

to the ASHA Guidelines for Audiologic 

Screening (1997). This was the criteria 

used for a pass in this study.  
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Dates Notes

11/10/2014
2 children total pass

1 child did not participate for 4000 Hz (partial pass)

4/9/2015
2 children total pass

1 child was distracted for 1000 Hz (partial pass)

1 child was distracted (did not complete)

4/21/2015

0 children total pass

1 child refer 

1 child was distracted and wouldn't participate

(partial pass)

1 child was distracted for 4000 Hz (partial pass)
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