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>> CINDY GRANT-SEE: My name is Cindy See and I'm an audiologist at Marshfield Clinic.  We have a program that many of you probably have not seen in use.  It's a program we plan to sustain and grow.  We will spend the next 30 minutes talking about what we did to develop and implement the teleaudiology program, and the outcomes of our program.

My challenge to you is after this presentation, is to go back to your organizations and see how you can implement similar programs to help babies in your areas. 

To give you an idea of what Marshfield clinic is, this is a nice photograph.  We are in a town of 12,000 people.  It's a very rural town.  We are serving very rural communities.  As with any project, it takes a team to move forward.  These are some of the people that were important in our project.  Dr. Shoeman, she's an AAP chapter champion, Dr. Shultz, myself, Dr. Antoinettey, and Donna Vilbaum.  You need administrative support to move a project like this forward.  This is our care coordinator.  And from Wisconsin Sound Beginnings we had Dr. Seeliger and Ravi Shaw.

What we did at Marshfield Clinic would not be possible without a grant.

Teleaudiology, what on earth are we talking about?  Over this past year, many thought it was a crazy hair‑brained idea to pursue telehealth for the evaluation of infants who refer on the newborn hearing screen, however, we have a well‑established telehealth program at Marshfield Clinic when we contacted our telehealth director, we experienced this using telehealth services and OAB equipment was possible.

Over the next 30 minutes we will answer these questions.  Can telehealth help meet any goals?  Can it improve loss to follow‑up rates?  And is it feasible in a clinical setting? 

As I mentioned earlier, at Marshfield Clinic we have the tremendous benefit of a telehealth department with 14 years of experience.  The approach that telehealth took with us is how do we connect you to your patient?  Our job as providers was relatively easy.  It was a matter of sitting down with them and explaining what we wanted to do.  They took the information and put the pieces together so that we could move forward. 

A vital part of our program is our telehealth nurses, who do an absolutely outstanding job working with our babies and our families.  This is what our telehealth department looks like.  With over 35 locations, and they are not limited to Marshfield Clinic sites, we have sites at Indian health centers and at head start centers which we are very attractive to what we wanted to do with our project. 

Marshfield Clinic is actually a very large organization, even though we are serving a very rural population.  We have 800 physicians, 300 allied providers, 51 regional centers, 4.1 million patient encounters, 70% of the population we serve are in rural areas and we are the sole provider of healthcare in 90% of our service area.  To give you an idea of where Marshfield Clinic serves, we serve most of northern and western Wisconsin.  As far as audiologists, we have 12 audiologists covering 13 locations in our service area and that looks like a fairly decent coverage area, until you look at infant services, particularly ABR services.  Where we started is we had three locations providing ABR services.  The question becomes how do we serve additional 48 sites or any other site in our service area that wants infant hearing assessment? 

What we did is through the funds associated with the Grant, we were able to add four new on‑site locations, and so we're now better able to serve our infant population, but as you look at this map, there's still a lack of services in our northern region.  The mechanism to provide the services in that region is telehealth.  With we put telehealth in place, this is what happens to our map.  The northern area now fills in.  One of the pieces we have in place at Marshfield Clinic that makes it easy to serve our patients over the geographic area is the electronic medical record.  With over 25 years of experience, it's a tool that puts information right at our fingertips.

It includes everything from the medical record to scheduling and billing and preventive care through use of a dashboard application.  Information from affiliated hospitals and clinics is also available.  As an audiologist, I'm often able times to be able to view and import a patient's hearing screen results right from the electronic medical record.

At Marshfield Clinic we have a person that was involved in the statewide learning collaborative.  We are committed to developing the teleaudiology program so that we could meet EHDI's 361 goals and to complete the process, we wanted to leverage our resources and formulate a multidisciplinary clinic to serve babies and children that we actually identify with permanent hearing loss in a cohesive and a timely manner.  This was all possible because of Marshfield Clinic clinic and physician support.

This is what the pediatric hearing loss clinic looks like.  Any time we have an infant or child diagnosed with hearing loss, the medical home is contacted and a referral into our orchestrated team.  We want to ensure every baby and family is receiving all the necessary support and services in a coordinated, convenient and well‑timed manner.

We knew from our Wisconsin Sound Beginnings learning collaborative experience, it's best to start small.  We love to think big, but it's best to start with small tests of change.  Guiding our action plan with loss to follow‑up rates in the northern and western region and geographic access to infant diagnostic services, two pieces that often go hand in hand.

Because of grant funding, we were able to hire an EHDI care coordinator.  Her role is instrumental in having the time to devote to the project and having the ability to travel.  Our care coordinator is able to go out and meet with primary care providers, birth centers, birth to three providers, making them aware of Wisconsin Sound Beginnings, EHDI quality improvement strategies, and our teleaudiology program.  Ultimately our care coordinator is able to link providers together within their own communities to form their own local EHDI teams.

Part of our research was to explore audiology equipment options, particularly equipment that could be used with telehealth.  We discovered Viva Sonic, pictured on the left, was already using remote access to troubleshoot their equipment with customers an application very suitable to teleaudiology.  In the middle is a Maico Ero Scan it's designed for use by technicians and nurses and finally on the right we were able to obtain a biologic navigator pro from one of our outlying audiology centers where the equipment was not used.  We were able to make the biological unit accessible.  All of our equipment accessible.  It has steady state capabilities and also bone conduction capabilities.  So we are able to do a full diagnostic evaluation via teleaudiology.

This is what our equipment looks like packaged up.  As you can see with the OEA screeners we have brochures for the telehealth nurses, as they meet with our families, they can hand the brochures out.  On the right side we have the Viva Link packaged up and ready to go.  What we do with our equipment, which is somewhat unique to our program is we transport and share equipment between locations, using an internal lab courier service.  When you look back at the first maps, we don't have eight pieces of additional equipment.  We have three sets of equipment, shared between those eight locations.

These are supplies all clearly labeled for identification by our telehealth nurses.  Cross loop.  What was the need for cross loop?  From an audiology standpoint, I need to be able to run the ABR software as though that equipment was sitting right in the office with me, yet the laptop, for the AB R. equipment is with the baby and the nurse who might be 100 miles away.  As the audiologist, how do I get access to that ABR software?  What we use is an application called cross loop.  It's simply an icon on our desktop.  We double click on it and it opens and we wait for the nurse to give us an access code.  It similar to sharing a web page back and forth but it allows me to manipulate the ABR software on the test equipment.  So I can set intensity levels.  I can, you know, go from alternating to condensation clicks.  I'm able to do everything that I can do on that equipment, the same as if it was right in front of me.

The signal from cross loop is encrypted to create a secure tunnel between the two computers and additionally the software randomly generates a new access code for each test session to further increase security.

And this is what it looks like.  Oops.  On the left is the telehealth nurse with the baby or in the upper corner.  We don't have audiology.  She gave me the access code and I'm now plugging that into my regular clinic computer. 

This is what telehealth looks like.  In the upper corner there is what the exam room looks like.  You can see a monitor there, and that's where the patient sees me, and I'm able to communicate with the parents and the telehealth nurse.

On the bottom picture of the screen on the left is my view of the baby, the parent and the nurse, the computer on the right side, again, is my clinical wireless computer and using cross loop, I connect to the ABR equipment which is again located with the baby.  The wireless clinic computer, the computer I use every day then becomes that Viva Sonic or the biologic equipment.  Able to mark waveforms just the same as if the test equipment was in my office.

Here's some technical specifications about our telehealth program.  Honestly, as an audiologist working with our Marshfield Clinic telehealth department, I don't need to know these technical specifications in order to see patients.  The telehealth department does an excellent job handling the technical aspects of our program.

That said, the video conference equipment runs on a network at a network speed sufficient enough to give me clinical information I need using an IP protocol.

All of our telehealth sessions are realtime interactive and the sessions are considered patient consultations.  Therefore, we treat each session with all the same privacy we would as if the patient were in my office.  I see the patient from the privacy of my office with the door closed, just the same as if I was seeing that patient in person.

And here's some more video of what it looks like.  In this video, I'm just connecting up with the computer.  Unfortunately we don't have the audio because the next section here, you will see the Biologics screen pop up here in a moment.  At that point in time, I have access to the biologics equipment and I can run it just the same as if I had it sitting in front of me.

Right now what I'm doing is I'm explaining to the parent what I'm going to do.  I'm explaining ABR, why we are doing, it just the same as if I had that parent right in front of me. 

Part of getting up and running was developing procedures.  The procedures are available on our Marshfield Clinic intranet so that the telehealth nurses can actually access those procedures any time they need to and also the audiologists can.

The procedures included clear definition and explanation of terms and a step‑by‑step guide with computer screen shots and manufacturer pictures.  Here's a couple of examples of procedure pages.  On the left we have a diagram of the Biologic navigator pro, where the cables get plugged into.  On the right we have a baby where we are doing bone conduction testing.  We have procedures for video otoscope, the Viva sonic ABR and those two pieces of equipment each have their own procedure. 

For training of the telehealth nurses, what we did is we prepared an in‑house video that was a step‑by‑step and we brought a real live baby in to do that videotaping.  This information was presented at a video conference for the telehealth nurses.  We provided the newborn hearing screening curriculum and although this curriculum is geared towards newborn hearing screening programs much of the same material applies to our program.

Finally, individual one‑on‑one consultation is provided to the nurses.  It's simply an opportunity to answer questions, review skills, and provide any additional hands on training. 

Coming up in March, we will have the opportunity to train more Marshfield Clinic telehealth nurses.  Right now we have four nurses trained.  We are planning a short presentation and then just an opportunity for hands on testing with a couple of babies.  We feel it's very important that they get their hands on with real life babies.  Testing an adult is very different tan having a real live baby in front of you. 

Okay.  Four babies who refer on the newborn hearing screening.  We schedule two one‑hour appointments.  The second appointment is canceled if normal results are obtained at the initial visit.  When we studied this protocol as part of our Wisconsin Sound Beginnings learning collaborative work, we found about one‑third of the babies need to come back in for the second evaluation to either complete testing or confirm results. 

Because this is scheduled at the very beginning, parents are prepared for the second visit when necessary.  We find this time frame also coordinates well with getting information back to the primary care providers for those initial well visits.

Our whole program is about getting babies in the door, but in particular, it's a matter of how do we get them in the door from the hospital and what we found works well is we use a fax.  The advantage of using a fax request is that the birth center which operates 24 hours a day, seven days a week can send in that appointment request at any time.  The fax is not dependent on clinic hours of operation.  When our appointment coordinators receive the fax, they have all the necessary information to get the baby scheduled and get the appointment information back to the parents before the baby is discharged and we do require primary care provider information on our fax.

If we are scheduling a baby on site, scheduling is pretty straightforward and we do have an electronic scheduling system.  We schedule the baby, again, at two weeks and four weeks of age.  Not shown on this graph here, the appointment coordinators will block a day of travel time for the equipment before and after that appointment.  So that's how we get the appointment from A to B and allow time for it.  And this is definitely one of the advantages of our electronic health record is we have a systemic process for scheduling at any location that we need to see a patient.

Teleaudiology scheduling is a little bit more involved.  It involves booking the audiologist, the equipment, the same as we would on site, additionally involves booking the telehealth nurse, her prep time, the telehealth exam room and the Polycom video conference equipment for the audiologist.  At this point, I'm glad I'm not an appointment coordinator.  We repeat that process at both two and four weeks of age.  We are not generally seeing 56‑year‑old babies. 

We developed a patient preparation form so that parents know what to expect when they come in for the hearing assessment with their baby.  This information gets mailed out to the parents by our appointment coordinators at the time of scheduling.

Our teleaudiology program is designed as a center‑to‑center program, and that the audiologist is not restricted to one hub location.  We have several audiologists evaluating babies by telehealth.  The audiologist could be in Marshfield Clinic, Wausau, or Wisconsin Rapids, or elsewhere, evaluating a baby in Rice Lake, or Rhinelander.  They explain the procedure through the video conference call while testing or analyzing the ABR results and we're able to provide the parents results immediately after testing, just the same as if they were sitting in the office with us.  We review any necessary follow‑up and allow parents time to ask questions.

Prior to ending the session, the audiologist takes the screen shot of the results for a formal report, and this is what screen shot with the Viva Sonic equipment might look like and we dictate a report and the results get scanned into the electronic medical record.

Here's some of our data.  With our new on‑site locations, from September 14th through January 4th, we scheduled and evaluated eight babies.  Six or three‑quarters of baby passed the screening protocol.  We initially run into the protocol.  If we need to do the diagnostic mode we do that immediately.  The evaluations here were all completed in a timely manner, meeting our EHDI goals.

Two babies required a second visit to complete testing.  Those follow‑up appointments were coordinated with the baby's two month well visit checks and both of those babies passed at that.  The Wood County and Marathon County is around 2600 births a year.  We would expect for this geographic area that we would probably identify three to nine babies with a hearing loss in a year.  It's not unusual that all the results were normal during that time period.

When we look at the economic impact of what we are doing, prior to on‑site availability, the families would have traveled on average 50 miles to receive services.  With our new on‑site locations, the families now travel on average seven miles.  When we look at cost savings, the savings calculation includes transportation costs, lost work time, child care, state of Wisconsin mileage reimbursement for T‑19 recipients and we approximate that to be about $3 a mile.  Based on a round trip mileage saved, there is about a $258 average cost savings to our families. 

Here's our teleaudiology data for the same period.  We had 17 infants scheduled and 12 infants tested.  We had five babies who no‑showed and we found this to be a significant finding.

When we looked at what was uniform between these five infants, what we found is none of those infants were scheduled for follow‑up prior to discharge from the hospital.  What we have found in our state is scheduling follow‑up before discharge is a key component to preventing loss to follow‑up.  Use of the fax form that I showed you early, required buy‑in from our new birth centers and our fax form actually didn't go into implementation until January 11th, after this data collection period.

We realize it's possible that the no‑show rate may be related to the significant ruralness and increased poverty levels of these areas, and we're going to continue to monitor our no‑show status and make changes to our procedures as necessary to ensure follow‑up.

And of note, of the five no‑shows two of the babies we have gotten in and evaluated, one has a pending appointment and the other two are currently tracking and if necessary, we will contact public health to get those babies in.

This slide is about three babies.  We had two babies that did not pass at the initial appointment.  One of the babies passed the screening ABR bilaterally, however, referred with OAE testing in one year and additionally there's a family history of hearing loss and so that baby is scheduled at VRA testing at six months and we will continue to follow that child.  The second babe high‑speed a normal ABR in one ear and incomplete results in the second ear.  Unfortunately the baby no‑showed for the second appointment and the parent initially refused further testing.  The primary care physician talked with the family and they have scheduled follow‑up.  It's very good to have a good working relationship with the primary physicians.

The third baby did not get tested because we had an equipment issue that we've since resolved and we put this baby in a group requiring a second visit. and for this population, the Oneida and Barren is not quite 1,000 babies per year.  We may have one to three babies with a hearing loss in a one‑year period through our teleaudiology program.

The economic impact for teleaudiology is greater because we are saving those patients even more miles.  Prior to teleaudiology availability, the families would have traveled on average 113 miles to receive services.  With our new teleaudiology locations, the families now travel on average 18 miles.  When we look at the cost savings calculations, there's a $576 average cost savings to families. 

We know the importance of getting these babies in for testing.  Three‑quarters of the babies from our data sample are on Title XIX without the benefit of early hearing detection and intervention programs, we know these kiddos typically don't get diagnosed until they are 2, 3, 4 years of age when speech and language and cognitive skills are already delayed.  This sets up these later identified kids for socioeconomic pattern that often results in them being Title XIX recipients for the rest of their lives.  Therefore, it's especially important for us to serve this population during these early critical time frames.  Unfortunately, what we recently discovered is our state Medicaid has not paid for audiology services when delivered by telehealth.  We are addressing the importance of this service with the state right now.

As noted on this slide, this is a medically involved baby.  This is a baby that we saw on site.  He's an NICU graduate, with cleft and palate.  Initial follow‑up only required the family to travel 33 miles not a far distance.  These are main highways in Wisconsin, however, the family did not show up for their appointments, both the two‑week and four‑week appointment.  If they don't show up for the two‑week appointment, we are able to contact them and contact the primary care provider to get them in for the four‑week appointment.  We offered the service to them at an on‑site location near their home and the mom did bring the baby in.  By receiving services on site, the economic impact calculates to a cost savings of $180 wax I don't have on this slide is this is a mom.  She has three children.  Three years and under.  Two of those children are special needs.  So for her to travel 30 miles was significant.  You know, I think the ability for us to ‑‑ for us to provide those services close to her home was simply priceless.

And actually what we found with this baby, not unexpected with cleft lip and palate diagnosis is the results did find conductive hearing loss.  The mom was notified of shuttle service availability from Wisconsin Rapids to Marshfield Clinic, however, this mom no‑showed for her appointment with plastic surgeon and other services.  She can't get the plastic surgery services at that on‑site location.  So we're still trying to work that out and get that baby back in for follow‑up.

This was another baby that was a challenge.  This was a baby with a history of multiple no‑shows.  She was one of the babies in our no‑show sample.  Since the birth of this baby, the family moved twice, both of the moves were over 150 miles each way.  With the second move, the family returned to the baby's original primary care provider who reiterated the importance of follow‑up.

We finally did get this baby in for follow‑up at 5 months of age.  She passed the OE screen in her left ear and referred on the right ear.  The nurse prepped the baby for ABR testing and at five months old we had a very wide awake baby.  You know, I wondered if we were going to have to bring this baby on site and do sedated testing, however, our telehealth nurse did an outstanding job working with the baby's mother and after feeding and snuggling the baby, she fell asleep. 

Results ultimately suggested a conductive hearing loss in her right ear.  I notified the primary care provider and we got follow‑up scheduled at six months of age.  She's going to be seeing the local audiologist for tempometry.  We will repeat the OAEs and refer this baby on to ENT, if necessary. 

I thought it might be helpful to include some of the quotes from our telehealth nurses.  The infants are fun to work with.  Parents can be nervous and I try allay their fears and the audiologists do a good job of that too.  Despite that, there are still a few nervous parents so I try to answer questions and help them relax.

Another telehealth nurse said working with the newborns and their parents is challenging, especially awe new first time mom.  She's nervous about the results and you have comfort her as much as the baby.  If the mom is calm, the baby is calm and the testing goods more smoothly.  We've had several parents who made the comment they would not have come in for testing if this wasn't so close to their homes.

Looking to the future, we currently have four additional sites on our radar.  We plan to continue to fill in that northern area and we are also looking at an under served area in our western part of our state.  And then looking back at those initial questions we had, can a teleaudiology help meet EHDI goals?  Arguably yes.

We continue to see these babies in telehealth and we are excited to evaluate them in this manner.  I do have a couple of final videos here.  This is just kind of a nice close‑up shot.  I'm looking at the waveforms and analyzing the waveforms.  I think at one point in time I change intensities there.

And, again, this is my clinic computer, this is not the ABR computer that I'm working off of.

And this is just another final picture of, you know, what the results look like off my clinical computer.

Any questions at all about our program?  Was this helpful? 

(Inaudible question)

>> CINDY GRANT-SEE: For us, the only cost of equipment was the ABR because we were plugging into an existing telehealth program.  We didn't have any of the costs associated with that.  As far as billing, we bill our normal audiology procedure codes with GT modifier which indicates that it's telehealth and then the telehealth nurse builds a facility fee and that's how they recoup their costs. 

(Applause)

(Inaudible question)

>> CINDY GRANT-SEE: Oh, the courier, it's a clinic.  It's an internal courier system.  So it's just something ‑‑ it's a service that the clinic provides. 

(Applause) 

