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TeleAudiology? 
Help meet EHDI 1-3-6 

goals? 
Improve loss to follow-

up rates in the EHDI 
process? 

 
 

Is TeleAudiology 
possible in a clinical 

setting? 



Solution? 
Marshfield Clinic TeleHealth! 

Dedicated TeleHealth Department with 
Supporting Infrastructure 
–  Established in 1997  
–  Based in operational clinical approaches 
–  Not Technology oriented 
–  Providing over 40 different specialty 

services  
–  Experienced TeleHealth Nurse Clinicians 
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Marshfield Clinic 

Rural Wisconsin 



Geography: Marshfield Clinic 
Audiology Locations 
•  Chippewa Falls 
•  Eau Claire 
•  Marshfield 
•  Menomonie 
•  Merrill 
•  Minocqua 
•  Park Falls 
•  Rice Lake 
•  Spooner 
•  Stanley 
•  Wausau 
•  Weston 
•  Wisconsin Rapids 



Locations with 
In-person 

Pediatric Diagnostic ABR 

 
•  Marshfield 
•  Chippewa Falls 
•  Eau Claire 
 
Problem: Travel to 

these 3 locations 
may exceed 2-3 
hours one way! 

Audiology In-person Sites  
prior to  
Grant Funding 



Locations with 
In-person 

Pediatric Diagnostic ABR 

 
•  Marshfield 
•  Chippewa Falls 
•  Eau Claire 
•  Wausau 
•  Weston 
•  Merrill 
•  Wisconsin Rapids 
 

Audiology In-person Sites  
After 
Grant Funding 



Locations with 
In-person & TeleHealth 

Pediatric Diagnostic ABR 

 
•  Marshfield 
•  Chippewa Falls 
•  Eau Claire 
•  Wausau 
•  Weston 
•  Merrill 
•  Wisconsin Rapids 
•  Minocqua 
•  Rice Lake  
•  Rhinelander 
•  Park Falls 
 

Audiology In-person and 
TeleHealth Sites  



 Electronic Health Record 
CattailsMD 

Wireless Tablets for Patient Care 

 

 



Think big, start small 

With Wisconsin Sound Beginnings: 
– Data Analysis 
– Key locations to develop onsite and 

TeleAudiology services. 
• Loss to follow-up rates 
• Geographic access to services 
 



Preparation 

Hire a Care Coordinator 
•  Track babies at high risk for loss to 

follow-up 
•  Promote WSB EHDI Quality 

Improvement Bundles  
•  Support and promote TeleAudiology 
•  Coordinate Pediatric Hearing Loss 

Clinic 



Audiology Equipment 



Equipment Cases 



Supplies 



Crossloop 



Crossloop 
•  Software that allows remote access 

of ABR computer 
•  128-bit encryption algorithm 

•  Randomly generated 12-digit access 
code for each session  



Crossloop Video 



VNC Remote Access 
Remote Computer 

Access 
Wired Laptop Computer 

Connections 



Real VNC Access 



User Authentication 

Requires user name and password – set up 
to use network log in credentials 



Naming of Sites  



•  Audiologist clicks on VNC icon 
•  Audiologist selects name of site from 

drop down menu (showing ip address) 
•  Audiologist clicks on “connect” 

After log-in… 



Server security controls are in place to 
disallow connections to the computer 
destination if not authorized by server or 
authentication credentials.  



VNC Remote Access   

•  VNC Enterprise System for Windows 
•  Runs as a stand-alone product 
•  Purchased License 
•  Local installation on computing device 
•  Server based application for connections 
•  Requires user name and password 
•  Complies with Security Rules (HIPAA) 



TeleHealth Video 
Conference Systems 

The patient site is a designated 
clinical exam room enabled for 
TeleHealth 

•  Polycom© VSX7000s  codec technologies 

Audiologist uses the pc-based H.323 
video system provider 
workstation 

•  Polycom PVX Software only codec with 
Logitech 9000 camera and pc speakers 

•  Includes remote control access of the 
exam room camera.  



Video Conference Systems 

Technical Specifications 
•  H.323 video equipment 

– Runs on 10-100 meg fiber network, 
using standards based video. 

•  Uses IP (Internet Protocol) 
– 512 kbps over proprietary fiber optic 

cable leased from two Local Exchange 
Carriers. 



MC TeleHealth Approach  
to Care Delivery 

•  Sessions are                                                
real-time interactive 

 

•  All calls are considered patient 
consultations and are treated as such 
for HIPAA and HITECH requirements. 



TeleAudiology 









Procedure 
Development   

•  Authored by TeleHealth Director and 
TeleHealth Nurse Project Coordinator 
in consultation with Audiology 

•  Available on the Marshfield Clinic 
Intranet for easy access 

 



Procedure Information Includes: 

•  Pre-consult preparation of infant 
•  Equipment set-up 

•  Skin & ear preparation 
•  Electrode placement 

•  Infant positioning 
•  Post-consultation considerations 



Procedures 



Training of 
 TeleHealth Nurse 

Clinicians 
•  Prepared In House Video 
•  Video Conference Presentation 
•  Individual one on one consultation 

before “go live” date 
•  + From:  



Training of TeleHealth 
Nurses 

Audiology participation in 
TeleHealth Skills Day 

 



Program Components  

• For babies who refer on the 
hearing screen, the goal is to 
schedule two appointments prior 
to hospital discharge 

• 2 weeks and 4 weeks of age 



If opportunity doesn’t 
knock, build a door. 

 
Milton Berle 



Program Components 

Audiology Appointment 
Request Fax: 

•  Contact Info 
•  Screening Results 

•  Guide By Your Side 
Checkbox 

•  PCP required 
•  Insurance Info 

 



TeleAudiology Scheduling 



Sent with appointment letter 



TeleAudiology Program 
Components 

•  Designed as a center 
to center program 
rather than a strict 

hub & spoke 
concept. 

•  Audiologist controls 
the laptop and 
software remotely 
and analyzes results 
in real time. 



TeleAudiology 
Program Value-Steps 

•  Parents are provided results the 
same as if they were on site. 

•  The audiologist prints results prior to 
disconnection of equipment for 
formal report. 

•  Results are scanned into electronic 
medical record.  



Vivosonic ABR Screen Shot 



TeleAudiology Data: 
Sep 14, 2010 – Apr 30, 2012 (19 months) 

•  4 Locations: Minocqua, Rice Lake, 
Park Falls, Rhinelander 

•  Infants scheduled: 36 
•  Passed initial appointment: 28 

(78%) 
•  Average age: 32 days 
•  Age Range: 2 weeks – 6 months 
 

 
 

 
 
 



TeleAudiology Data: 
Sep 14, 2010 – Nov 30, 2011 

Required 2nd appointment: 8 (22%) 
 
•  Need further testing: 2 (9%) 
•  No Show: 3 (11%) 

*Equipment issue: 3 (9%)  



TeleAudiology Data 
Final Results (19 months, n=36) 



Economic Impact: 

•  Travel prior to grant: 105 miles 
average 

•  TeleHealth Site: 25 miles average 
•  Cost savings based on $3/mile 

formula calculation  
•  Round trip distance saved= 160 

miles  
•  $480 average dollar savings 

                                       



Financial Considerations 
TeleHealth & New Onsite Locations:  
  

 

 
 
 



Case Study TeleAudiology 

•  BG Normal pregnancy, C-section delivery 
•  Referred newborn hearing screen, 

bilaterally 
•  History of multiple no-show & cancelled 

TeleAudiology appointments  
•  Moved twice since birth 
•  Returned to original PCP 



Case Study continued 

TeleAudiology Results, 5 months old: 
•  Passed OAE screen left ear 

•  Referred OAE screen right ear 
•  Initial ABR recording hard to 

interpret secondary to awake state 
•  Mom fed & snuggled baby and was 

able to get baby to sleep 



Case Study continued 

ABR results 
•  Normal ABR left ear 

•  ABR 40 dB right ear, with 
significantly delayed latencies noted, 

suspect conductive hearing loss 
•  Contacted local Audiologist & PCP 

•  Scheduled for coordinated 
appointments at 6 months of age 

 



Quotes  

•  TeleHealth Nurse Clinicians 

•  Parents 



Locations with 
In-person & TeleHealth Pediatric 

Diagnostic ABR 

 
•  Arcadia 
•  Eagle River 
•  Hayward 
•  Ladysmith 
•  Mercer 
•  Mosinee 
•  Osseo 
•  Phillips 
•  Wittenberg 
 

+ More to be considered as 
project moves forward 

 

We’re not done yet!  
Future TeleHealth Sites  



So Can TeleAudiology? 

•  Help meet EHDI 1-3-6 goals? Yes! 
•  Improve loss to follow-up rates in 

the EHDI process? Yes! 
•  Finally, is TeleAudiology possible in 

a clinical setting? Yes! 



Muchos Gracias! Merci-Merci! 

•  Dr. Elizabeth Seeliger and Wisconsin 
Sound Beginnings for the vision behind 
this project.  

•  Dr. Nina Antoniotti TeleHealth Director 
for her insight and expertise in 
development of a TeleHealth program. 

•  Karen Wegerer RN EHDI Care 
Coordinator for going above and beyond 
to seek resources and overcome 
hurdles.   



No One Knows what Lies 
Ahead! 



Thank you! 
Cindy See, AuD 

Nina Antoniotti, RN, MBA, PhD 


