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MACSUG

A *Manual Audiometer Computer Simulator User
Gizmo

M Tool for teaching audiometry and audiogram review
A Simulates generic audiometer interface

[ Display allows illustration of threshold-seeking

[ User enters input that simulates patient response
[ Displays interactive shift and STS calculations




ADSUG* (mother of MACSUG)
*Audiometer Dial Simulator User Gizmo

Invented by Dick Danielson in 1980s and
widely used by U.S. Army and CAOHC
instructors for teaching audiometry in
classroom environment.




Intended MACSUG Users

M Directors of CAOHC-approved courses
M CAOHC Professional Supervisor courses
M Instructors in university audiology courses

[ Hearing conservationists in OSHA- requ|red
employee training programs i

[ Air-conduction audiometry process S o g
M STS concepts -
M Hearing conservationists, audlologlsts and k'
physicians who provide patient education
[ Review of audiometric configuration and history
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Teaching manual audiometry

M The MACSUG screen

™" MACSUG v1.1.0

Patient Information

Frequency(Hz) | 500 1k 2k 3k 4k 6k 8k 500 1k 2k 3k 4k 6k @ 8k
Current




Teaching manual audiometry

M Select ear and frequency

7' MACSUG v1.1.0

Patient Information

Frequency(Hz) | 500 2k | 3k 4k 6k 8k 500 1k 2k 3k 4k 6k | 8k

Current




Teaching manual audiometry

M Select hearing level and present tone

™" MACSUG v1.1.0

Patient Information Right
Frequency(Hz) | 500 1k 2k | 3k 4k 6k @ 8k

Current

M Volume of audiometric tones Is constant
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Teaching manual audiometry

M Record patient response (Y/N)

7" MACSUG v1.1.0

Patient Information
Frequency(Hz) | 500 2k 3k 4k 6k 8k 500 1k 2k 3k 4k 6k 8k

Current




Teaching manual audiometry

M Adjust hearing level of tone in according
to patient response

™" MACSUG v1.1.0

NO

Patient Information Right

Frequency(Hz) | 500 2k | 3k 4k 6k 8k 500 1k 2k 3k 4k 6k 8k

Current




Teaching manual audiometry

M Accept threshold

Patient Information

Frequency(Hz) | 500 2k 3k 4k 6k 8k 500 1k 2k 3k 4k 6k 8k

Current




Teaching manual audiometry

M Optional (hide/reveal) tally tracks “yes” and
“no” patient responses

[¥'MACSUG v1.1.0
File Edit View 3Zettings Help

m +5 dB
oces: SR EN -

Frequency(Hz) | 500 | 1k | 2k | 3k | 4k W 8k ’E 1k WWWWW
15 ‘ 25 ‘ 30 ‘ 20 ‘ 25 ‘ 356 ‘ 40 ‘ 30 ‘ 30 ‘ 25 n‘ 35 ‘ 40 ‘ 40 ‘ 30

3

Current

dB HL

0
N

e ——

Ne I TN N N N

K | B




Teaching manual audiometry

M Pop-up instructional messages highlight
conditions that warrant attention.

Patient Information Left

Frequency(Hz) | 500 1k 2k 3k | 4k 6k | 8k | 500 1k

Current 15 25 ‘ 30 20 35 NR 30
a8 AL ~ = i 65
YES Hasn't threshold been dekermined yek?
Feinstruct patient?
No Yes Mo | ‘ N
K




Teaching audiogram review

M Uses “current” and baseline audiograms
E]Shift, STS, and average HL calculations

l' MACSUG v1.1.0

o SEN: B
'U’rs n 1.1.0

Patient Information

Frequency(Hz)

Current

Baseline

Shift

STS

45

1k

Kl -

35

Left

2k | 3k 4k

10 30

20 15

-10 16

1.7

Right

6k 8k 500 1k
40 45 45 60 65

10 10 10 40 40

30

2k | 3k 4k | 6k 8k
65 60 60 65 65
35 20 10 15 20

30 40 50




Teaching audiogram review

M Allows sequential reveal of information

4
N

MACSUG v1.1.0
File Edit BUEEN Settings

Baseline
& Shifk
Age Corrected Shift

‘I v ST5

Average Hearing Level

Age Correction Yalues
Patier Tally

iaraph
Fre  osHa age Correction Charts




Teaching audiogram review

M Effects of age, gender
M Separate ear baselines

MACSUG v1.1.0 - Patien

(¢ Male

(" Female

| Bazeline age is the zame for both ears

Current Age: 2}' |
Left Bazeling Age: El] |
Right B azeline Age: | - |




Teaching audiogram review

[ Effects of age correction

ACCEPT
@ :
Version 1.1.0 [ | |

Frequency(Hz) 500

Current 15

Current Age
Corrections

Baseline

Baseline Age
Corrections

Shift

STS

Average HL

Age Corrected
Shift

Age Corrected
STS




Audiogram review discussions

M Effects and pros/cons of age correction

M Effects of age, gender, and baseline
audiometric configuration

M Baseline revision procedure and decision-
making
M OSHA-recordability determination
ASTS
M Average HL
M (Work-relatedness determination)

M Referral criteria and other audiology topics




Features for audiogram review

M Graphs current and/or baseline
audiograms

M Graph may be saved as image file

LEFT EAR RIGHT EAR




Features for audiogram review

M Screen may be saved as an image file

B Audiograms and cases can be created
and saved as images and/or files




Features for audiogram review

M Sample audiograms and cases provided

File name:

Files of twpe: MACSUG [* mef)




Other uses of MACSUG

M Audiometry lab and practicum sessions

M Self-study and homework
M Review and practice manual audiometry
B Learn and understand STS and age correction
M View and evaluate instructor-supplied cases

M Patient counseling environment

- .
B Graphic display conveys concepts such as STS

M Interactive display evaluates “what-if” scenarios




Terms of use

M PC application

B Works with Windows®95, Windows®98, Windows
ME®, Windows®2000, Windows XP®, and
Windows®Vista.

M Download free from NASA website

B May use in any live training activity

M May distribute images and files you create

M May not redistribute software application

M Not for clinical use

A Not intended to replace audiometric database




ownloading MACSUG

FIND IT @ NASA

" NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Glenn Research Center

+ Home

+ MASA Home

+ MASA GRC Home

+ Structural Systems
Dynamics Branch

+ Acoustics Branch

+ HOME
+ SUBSCRIBE
+ CONTACT US




On-line registration form

NATIONAL AERONAUTICS AND SPAGE ADMINISTRATION

Glenn Research Center

AUDITORY DEMONSTRATIONS.

AUDITORY ANIMATIONS

T

I

}» AUDITORY DEMONSTRATIONS Il
I

|

‘ L MACSUG
L AcTIVITY SHEETS
‘SOUND LEVEL DIAGRAM
TECHNICAL PUBLICATIONS
LINKS

SEARCH

+Contact s

MACSUG

Manual Audiometer
ter Simulator User Gizmo

Training sof for simulating and fllustrating
and principles offfnanual audiometry and audio

MACSUG (Manual Audiometer Computer Simulstar Liser Sizme) is & simulsted audiometer
interface that provides hearing conservation and audiology educators with an educationsl
resource for simulRting and istrating technicues and principles of manus) sudiometry and
audiogram review.

MACSUG visuslly displays the process of manusl pure-tone, sir-conduction audiometric
testing, when used in a teaching environment wrhere the user (ncivicual or instructar with
stuclents) erters input that simulstes the response of the patiert. & computer using
MACSUG softveare (when used with a computer projsctor system or af least the
compuder's monitor) can display to large groups concepts that demanstrate basic manusl
audiometry technioues in = format consistent with microprocessor audiometers used in
inclustrial hearing conservation. MACSUG may also be used to teach ausiogram review
and OSHA recordakilty determination for industrial hearing conservation programs,
including calculstion of shifts, STS metrics (with and without age corrections) and average
hearing level. MACSUG is interded to be an ecucational tool for classraom use by an
instructor, but § may akso ke used by inciviciuals wha wish to practice ar review their
undlerstanding of pUre-tane audiometric testing and audiogram revisw princies

MACSUG simulates screen displays of a typical microprocessor audiometer, including key
functions used to determine hearing thresholds in manual air conduction adiometry . This
tool is not intendedl for teaching techrigues used in cinical audiologizal testing (&4, hone
COnGUCHon or speech audiometry).

MACSUS is intended to be @ generic teaching toal and is nat intended to mimic ar
endarse any commercial product MA CSUG is not interded far clinical use.

MACSUG is produced and distriouted by the N&SA Glenn Ressarch Center Acoustical
Testing Labaratary in collabaration with the MASA Johreon Space Center Ausiclagy and
Hearing Conservation Clinic

MACSUG is available as & downloadable software appiication for PC. It is recommended
that MACSUG be run on & PC running Windows® 95, Window s® 93, Windows MES,
Winelows® 2000, or Windows XP®. The minimum recommencded display resoltion for
MACSUG is 1024 x 766

You may download MACSUG after completing a registration form.

Special offer for instructors of CAOHC-approved OHC courses and university
audiology courses in the U.5.

"Try MEACSUG an yaur cafiee broak, and we'll give you & mug® Evaluste MACSUG for
us, and (while supplies last) well send you an Acoustical Testing Laborstory coffee mug if
YOU FERATt 210rs G Provide US with other helpful feedhack using the MACSUG Evalustion
Form. (Limitest o U.5. mailing acdresses.)

Subsoribe to ATL's E-mail distribution list for periodic news on hearing conservation and
acoustical testing topies

To download a complimentary copy of MACSUG, please complete this
registration form.

= [nlicates & required fieid...

rst Name:
* Last Hame:
‘Company or Organization:
'Address Line 1z
Address Line 2
‘City/ Territory:
State: | If Applicable -

‘Country: | United States of America »
‘Zip:
‘Work Email Address (primaryk:

Personal Email Address (alternate):

‘lama (Check ali that appiy)
[] Instructar in & university-level audiology or hearing conservation course
[ cAcHC-certified Course Director
D Instructor (but not the Course Director) in & CAOHC-approved course
D Instructor in & CAOHC (or similar) Professional Supervisor course
D Audiologist in & clinic o occupational setting
[ Audiology studert
[] cther

*lintend to use MACSUG to (Check alf that anoly)

D Teach principles of manual audiometry ina classroom environment

D Teach or supervise audiology practicum sessions

[] Teach principles ot audiogram review in a classroom setting

|:| Counsel patierts in & clinic environment

D Study or do homewvark for a course where MACSUG is reguired by the instructor

D Study independently for a course where the instructor does not use or recuire
MACSUG

[ Ciher

D * | understand that one dovwnloaded copy of MACSUG may be installed on multiple
computers owned by the same organization (e.g., muttiple machines used for a
practicum or avwned by & university audiolocgy program). Al other uses require
separste user registrations for esch copy of MACSUG.

*1 will not incorporate MACSUG software in whole or part into any product,

website, or other media that is redistributed or resold.

“ | undlerstand that | am solely responsible for the careful and informed
application and use of MACSUG, incl () the review and interpretation of




MACSUG credits

M Software
M Paul Passe, Analex Corporation

A Artwork
M Nicholas Hawes, Cleveland Institute of Art

M Technical Production

B NASA Glenn Research Center Imaging
Technology Center

M Audiology consultant
K Dick Danielson, NASA Johnson Space Center
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