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A close-up of an eye dominates the com-
puter monitor in Avinash Bala’s lab. It’s 
uncomfortably close, blinking like it’s irri-
tated. A vaguely female voice is repeating 
the word “bah” in the background every 
few seconds.

“The eighth trial is coming up,” Bala 
says quietly. “The tenth one will be a dif-
ferent sound, and we should pay attention 
to that because I’m expecting it to be really 
big dilation.”

Bala is a neuroscientist at the University 
of Oregon, and although he calls his work-
space the “Baby Hearing Lab,” the eye on 
the screen is decidedly adult. It belongs to 
Jared Acosta-King, a graduate student who 
Bala fl agged down to help demonstrate a 
new hearing test that could constitute a 
major step forward in diagnosing hear-
ing loss in babies, toddlers and adults who 
have diffi culty communicating.

“Bah.”
“This is nine. The next one will be a 

‘pah,’” Bala says.
Acosta-King is in a sound booth next 

door. He’s sitting in front of a camera that 
captures his pupil in high relief.

“Pah.”
Acosta-King’s pupil grows noticeably 

in size in response to the new sound.
“There we go,” Bala says. “It is so reli-

able, and it is so predictable, and that is 
what makes it so eminently usable.”

Catch-22
Detecting hearing loss in babies is kind 

of a Catch-22. It’s important to uncover 
hearing issues early to start therapies to 
help them develop language. But because 
babies don’t have language to tell you what 
they hear, it’s diffi cult to diagnose just how 
severe their hearing loss is.

Bala’s new test relies on an involuntary 
pupil response, one that is triggered when 
humans hear a new sound. It’s a reaction he 
fi gured out in an unlikely way – while he 
was studying owls.

About 20 years ago Bala was working on 
a research project studying how barn owls 
hear the world as a way to better under-
stand how human brains process sound. He 
was trying to condition the owls to respond 
when they heard different sounds.

“We had the owl in a quiet room. We 
had a video camera, like a security camera, 
watching the owl,” he said.

While they were setting up the experi-
ment — going in and out of the owl’s room 
— the odd door would slam down the hall. 
Or someone would drop something on a 
desk.

“And I realized that every time some-

thing unexpected happened, owl’s eyes 
seemed to get brighter,” he said.

They showed brighter on the video 
because the owl’s eyes were dilating in 
response to the new sounds, refl ecting 
more light back to the 
camera — like a cat in 
headlights.

The owl-condition-
ing effort itself wasn’t 
going well.

“Avinash was 
extremely frustrated,” 
recalled Institute of 
Neuroscience co-di-
rector Terry Taka-
hashi. “He came up 
and said, ‘Hey, this 
doesn’t work. The 
only thing that hap-
pens when I play 
sound is that the pupil 
dilates.’ And then all 
of a sudden, we all 
stop and go, ‘Wait a 
minute!’”

They recognized 
this involuntary pupil 
response could be 
used to measure hearing in the owls.

Pretty soon thereafter, Bala fi gured out 
that humans have the same involuntary 
response to new sounds – any new sound, 
including the same word at different vol-
umes and words with slight variations like 
the “bah” and “pah” used in the lab’s tests.

“It’s exciting when you can take some-
thing that’s really basic science, like how 
do owls fi gure out where sounds are com-
ing from? What’s the computer circuitry in 
the brain that does that? And all of a sud-
den, to take a technique that was refi ned 

in owls and apply it to human hearing, it’s 
just something that I never had expected,” 
Takahashi said.

It’s not known why this response hap-
pens to new sounds. Bala says it could 

be a byproduct of 
how organisms 
have evolved to ori-
ent themselves in 
the world — like 
when you uncon-
sciously turn your 
head towards a sound. 
Another possibility is 
that a larger pupil size 
also allows animals 
to hone their focus 
on a specifi c object – 
which could be useful 
if a new sound signals 
the presence of prey 
or possible danger.

“What I realized 
was that we could 
also use this in peo-
ple who are unable to 
respond for one rea-
son or another. And 
the biggest such group 

of people is infants, because babies can’t 
tell us what they’re thinking,” Bala said.

Current technologies
It’s standard practice in the United 

States to screen babies for hearing loss 
within the fi rst month of life. Infants who 
are fl agged for potential hearing issues are 
sent for further testing, but the tests audiol-
ogists use aren’t the same “tell-us-if-you-
hear-the-sound” tests older children and 
adults use.

“Research has shown that the fi rst six 

months of life are really critical for a child’s 
brain development. And if we were to wait 
until babies are old enough to do a regu-
lar hearing test, that really nice window of 
opportunity where all that brain develop-
ment is happening has passed,” said pedi-
atric audiologist Kristy Knight.

Knight works at OHSU Doernbecher 
Children’s Hospital and is partnering with 
Bala on the project.

Knight says there are several ways audi-
ologist screen young children for hearing 
loss, but they all have their limitations.

One measures the physical vibration of 
the cochlea but can’t detect if the brain is 
registering those signals.

Another uses warbling sounds at differ-
ent pitches and volumes to prompt a baby 
to look a certain direction when they hear 
something. But depending on the age of 
the child being tested, it can be diffi cult 
to keep them focused enough to get good 
results.

Still another test looks at brainwaves of 
infants exposed to different noises. But this 
test requires that the baby fall asleep for 
about an hour while in the offi ce. And inter-
preting the results is a subjective endeavor 
that requires training and experience.

“One of the things that we really strug-
gle (with) young children is knowing, can 
they recognize the difference between 
sounds like ‘else’ versus ‘elf’, for exam-
ple? Our regular hearing tests don’t tell us 
that. We have to wait till the child has some 
amount of language development to really 
measure that clinically,” Knight said.

She said this pupil response-focused 
hearing test would give audiologists 
another tool.

“What we’re proposing is that if we 
have a test that doesn’t require expertise, 
any audiologists can administrate,” Bala 
said. “What it involves essentially is put-
ting a baby in his mother’s lap or in a high 
chair playing sounds … and at the end of 
15 minutes, the computer just comes that 
gives you up yes or no answer.”

The version of the test designed for 
babies will keep their attention towards 
the camera with an animated video. A 
computer algorithm will be used to mea-
sure changes in pupil size as the different 
sounds are played.

Bala recently received a Small Busi-
ness Innovation Research Grant from the 
National Institutes of Health to further 
develop the new test. This fall, he plans to 
produce a prototype that is more-stream-
lined than the set-up currently being used 
at the Baby Hearing Lab.

And if COVID-19 allows, Bala says he 
hopes to start real-world testing the new 
baby hearing test at   Doernbecher’s  in 
Portland early next year.

Owl research led scientist to advance in baby hearing tests 
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Neuroscientist Avinash Bala is developing a new test to determine hearing loss in young 

children based on his research with owls.
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Rugged, 

heavy-wall 

construction 

stands up 

to intense 

sunlight. 

32 gallon. 

SKU 608017

$1688

$1799
Do it Best 
Roughneck 
Trash Can

20-inch box fan. 

Features 3-speed 

settings for a 

variety of cooling 

choices, 5 durable 

plastic blades. 

SKU 501876

Long Handle round 

point, tempered 

steel, open back 

blade with forward-

turned step. 44in. 

Ash wood handle

SKU 710608

$688

BEST GARDEN WOOD 
HANDLE ROUND 
POINT SHOVEL

88

HANDLE ROUND 
POINT SHOVEL

4 stainless-steel burners, 

48,000 BTU, 844 sq. in. 

total cooking area. Sleek 

open-cart design and 

stainless-steel cooking 

grates. Crimson, copper 

or black. 801676 801665  

801639. Model #62030201, 

#62020201, #62010201

Natural Gas Black.
801698 $949.00  

Model #67010201

2 stainless-steel burners. 

26,500 BTU, 450 sq. in. total 

cooking area. Red, black, 

sapphire or ivory. 800237  

801089  800284 Model 

#44030001, #44010001, 

#44020001, #44060001  Tank 

not included.

Natural Gas 800297 $399.00
Model #48010001

$34900
$94900

Best Comfort
Box Fan

Genesis® II SE-410 LP Gas Grill

Spirit® II E-210TM LP 
Gas Grill


