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To review key hearing measures in population-based 
studies  

Objectives

To discuss what we learned from hearing screenings in 
senior centers using the GSI AMTAS Flex 

To discuss specific considerations about measuring 
hearing in the field 



Hearing Measures

• Key points for objective hearing 
measures: 

1. Objective hearing measures over 
self-reported hearing

2. Audiometry data across multiple 
frequencies

3. Repeated objective hearing 
measurement over time



Objective outcomes
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Objective 
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hearing measures

1. Objective hearing measures 
over self-reported hearing
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Plays 3 signals at 1000 Hz (55, 35, 20dBHL)
Plays 3 signals at 3000 Hz (75, 55, 35dBHL) 



Hearing Measures

• Key points for objective hearing 
measures: 

1. Objective hearing measures over 
self-reported hearing

2. Audiometry data across multiple 
frequencies

3. Repeated objective hearing 
measurement over time



• Does hearing loss cause accelerated 
cognitive decline? 

• Does hearing aid use 
prevent/mitigate cognitive decline 
among older adults with hearing 
loss? 

• Additional questions:
• Does hearing loss severity at the time of 

hearing aid adoption influence 
cognition? 

• Does the duration of hearing loss prior 
to hearing aid adoption influence 
cognition? 

Maharani, Asri, et al. "Longitudinal relationship between hearing aid use and cognitive function in older Americans."Journal of the American 
Geriatrics Society 66.6 (2018): 1130-1136.
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Hearing Measures

Self-reported hearing (Physical Health-C)

• Is your hearing excellent, very good, 
good, fair, or poor [(using a hearing 
aid as usual)]?

• Excellent, Very good, Good

• Fair, Poor

General Condition of Hearing (AUQ054)
Which statement best describes 
{your/SP's} hearing (without a 
hearing aid, personal sound 
amplifier, or other listening devices)? 
Would you say {your/his/her} 
hearing is excellent, good, that {you 
have/s/he has} a little trouble, 
moderate trouble, a lot of trouble, or 
{are you/is s/he} deaf?
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• Key points for hearing-related 
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Hearing Measures

• Hearing aid use (Physical Health-C)

• Do you ever wear a hearing aid?

• Yes, No

• Currently wearing hearing aid (Physical 
Measures-I)

• Yes, No

NHANES 2015-16
• Ever worn hearing aid/cochlear implant? (AUQ146)
• In the past 12 months, how often worn a hearing 

aid? (AUQ152)

NHANES 2016-17
• Ever won hearing aid/amplifier/implant (AUQ630)
• Now use hearing aid/amplifier/implant (AUQ147)
• Past 2 weeks, how often worn hearing aid (AUQ153)



Hearing Aid Use and Mortality

Choi, Janet S., et al. "Association between hearing aid use and mortality in adults with hearing loss in the USA: a mortality  
follow-up study of a cross-sectional cohort." The Lancet Healthy Longevity 5.1 (2024): e66-e75.



Hearing Measures

• Key points for hearing-related 
questionnaires:

1. Self-reported hearing when using vs. 
not using hearing aids 

2. Hearing aid use 

3. Other hearing-related questions 
(age/severity of hearing loss when 
started using hearing aids regularly, 
duration of regular hearing aid use, 
etiologies of hearing loss)



Grason-Stadler GSI AMTAS (MN, USA)



• Annual Calibration
• Travel fee $65
• Per device charge $160

• With Tablet 

• Without Tablet 

Grason-Stadler GSI AMTAS (MN, USA)



Shoebox (Canada)



HearX  



GSI AMTAS Flex



GSI AMTAS Flex



GSI AMTAS Flex



GSI AMTAS Flex



GSI AMTAS Flex



GSI AMTAS Flex





Field Use Considerations

• Senior center hearing screenings 
in Los Angeles

• Participant age: 60+ years

• English/Spanish speaking 

• Screening time: ~5-10 minutes per 
participant 
• 0.5, 1, 2, 4, 6, 8kHz air-conduction pure-

tones 



Field Use Considerations

Software
• Easy to use, no issues tapping “YES/NO”

• Occasional missed responses or taps without tones 
(false alarm)

• Generally intuitive interface



Field Use Considerations

Headphone
• Well-tolerated overall

• One participant reported 
discomfort, 
being ”too tight”



Audiogram report
• Participant view

• Audiologist view

• Data export: XML file

 

Ambient noise report
• Average noise levels

• OSHA/ANSI limits

• Distraction alert 
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Discussion

• Feasibility of incorporating hearing measures in HRS and sister 
cohorts

• Short-term: Questions on hearing loss and hearing aid use (duration, 
frequency of use, age/severity of hearing loss when started using 
regularly)

• Long-term: Incorporate repeated objective hearing measures in HRS 
and sister cohorts
• Clarify mechanisms linking hearing loss (#1 potentially modifiable risk factor 

for dementia?), hearing aid use, and cognition 



janet.choi@med.usc.edu
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