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Jay Hall: Welcome to Continued Conversations, the CE podcast. I'm the host, Jay 
Hall, and I'm here with Samantha Kleindienst Robler. Before we get started, I'd like to 

review the learning outcomes for the course. After this course, participants will be able 
to list two general approaches for remote delivery of audiology services. Identify a 

virtual option for determining patient need for medical referral. Describe two 
techniques for hearing assessment with little or no physical contact. Samantha, let's 

begin with some information about your background in the audiology applications of 
telehealth. That is, teleaudiology. 

 
Samantha Kleindienst Robler: Great. Thanks so much for having me. I've been 

working in rural Alaska in some capacity since early 2011. As many of you guys know, 
Alaska is a very large state. Nearly 75% of our communities live off the road system, 

which means it requires small airplane travel to get to any type of in person healthcare 
delivery. Then of course, most of our physicians and specialists are concentrated in our 

urban areas, like Anchorage or Fairbanks. It's been a state dependent upon telehealth 
solutions for a long time, and has done an excellent job of mastering the development 

of a network called AFHCAN, which stands for the Alaska Federal Healthcare Access 
Network. That essentially connects end users at the community level to general 

primary care at regional hubs and the urban centers, as well as specialty care. It's a 
really robust tool that connects our small communities to high level specialists. It's 
pretty awesome. I'll talk a little bit about the services we provide using that system. 

 
We basically in audiology triage all patients through a telehealth workflow. We start off 

with a store and forward approach. That means we're looking at images of the ears. 
We're looking at tympanometry, automated air conduction thresholds, OAEs, usually 

vitals and some history. If we're not really able to assess what's going on or need more 
information, and really need to get some eyes on the patient and do a more thorough 

case history, we'll set up a video teleconference. So, a realtime audiology encounter 
where we're diving into that communication clinic. Then that is a subset of our 
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telehealth encounters. Then if we can't really resolve it at that point, they have to fly 
them in for a more complex testing. 

 
When I look at the rate of encounters that we have, we're doing almost half of our 

encounters with telehealth. Just to get our patients through the right workflow. That 
really increases access to care for us. On the research side of things, my dissertation 

was on improving how we identify and treat otitis media using store and forward 
telehealth. Then currently, I'm helping head up a large randomized control trial that's 

evaluating the use of telemedicine for referral, after children refer a school hearing 
screening. This is kind of neat because for the first time, we're really starting to drill 

down and use telemedicine for prevention. 
 

Jay Hall: Well, that's incredible. It's always kind of amazed me or surprised me that 
of all the places in the world where teleaudiology, at least in the United States, has 

taken root and really developed technologically, it's Alaska. A very rural and large state, 
as you point out. But of course, that all makes sense. You mentioned the term store 

and forward. I've heard terms like asynchronous and synchronous in different 
presentations about teleaudiology. Before we go any further, could you please 

describe what's meant by each term? I assume that store and forward would be an 
example of an asynchronous form or model for teleaudiology. 
 

Samantha Kleindienst Robler: Yeah, absolutely. You're spot on. Asynchronous or 
store and forward is this idea of collecting health data via a facilitator. I often tell people 

to think of an email packet. We're collecting a bunch of information. We're putting it 
into a consultation digitally, and then we're sending it to the consulting provider for that 

review and that clinical decision making. Then that exchange happens back and forth. 
In our environment, as I described, we might see images of the ear. We might see a 

tympanogram tracing, an OAE result, things like that. Then we would review all that. 
Then we can bring in an ENT if we need to, or we can bring in PT, or we can bring in 
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speech if we need to, all within that consultation. Sending it to various providers 
asynchronously. 

 
Now, synchronous or realtime is kind of what I think a lot of people think of when they 

think telehealth. That is a provider on one side and a patient on the other. You have a 
webcam and a microphone connecting the two, and you're having a realtime 

exchange. In an audiology model, this may look like an audiologist dialing into a remote 
clinic. They can do a case history. They might be remote controlling a computer on the 

other end that's obtaining audiological data. Maybe you program a hearing aid or a 
copular implant. Those are the two main types of telehealth. This idea of asynchronous 

exchange back and forth, not in realtime, or realtime exchange where it's like seeing a 
patient in person, but you're really just doing it over a virtual video call.  

 
I also don't want people to forget about hybrid models. You can have a combination of 

both of these. We do a lot of that here in Alaska. Remote patient monitoring is a type of 
telehealth. Patient portals, where patients can send messages or images in of 

problems. I've had patients send in images of a rash around their ear. I've had images 
of a broken battery case on a BAHA. Things like that. They can send that into you via 

the portal. Those are kind of like e-consults. Then there's a lot of M health applications, 
where it's basically the same concept, but it's everything that's based on a mobile 
device. I want to just make sure we're paying attention to those really neat models that 

are continuing to emerge as the technology evolves. 
 

Jay Hall: Okay, thanks for that clear explanation. Let's go a little further into that. 
You mentioned a few services that could be provided asynchronously or 

synchronously. Let's get into that in a little more detail, maybe talking about hearing 
screening and also diagnostic services, and how they fit into those two different 

approaches. 
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Samantha Kleindienst Robler: Sure. I think from a hearing screening standpoint, the 
use of telehealth applications is very low hanging fruit. There are lots of technologies 

out there to conduct a hearing screen, or to give you some sense. The idea of a 
hearing screen is to give you some sense of, is your ear abnormal or normal? Has it 

changed into whether we're doing community outreach with that screening, or we're 
just trying to triage a patient for their needs? There's a lot of technology options out 

there now, even on the M health platforms, that are right for doing hearing screening 
remotely. Most of those are cellphone based, as I mentioned. 

 
I think from a hearing screening standpoint, and using this technology to get 

automated thresholds or just a quick screen using digital noise, or any of those 
screening tools that they have available even asynchronously, is great because you're 

maximizing audiology time. We already know that we're undeserving the large 
population of people that have hearing loss, and could benefit from intervention. To be 

able to expand hearing screening services, or to triage patients more efficiently using 
teletechnology, the I think that's a great way of maximizing the audiology time. Then 

from a... oh, sorry, Jay. 
 

Jay Hall: No, go ahead, go ahead. Sorry to interrupt, go ahead. 
 
Samantha Kleindienst Robler: I'm going to say from a diagnostic standpoint, you 

could look at diagnostic hearing testing both asynchronously or synchronously. I think 
it's more common to look at it in realtime. Think about dialing into a computer and 

controlling audiometer like you would if you were in a booth with someone in realtime. 
Usually you have a facilitator on the other end who is placing headphones, or the bone 

oscillator. That's probably, like I said, the most common option. But then there's also 
automated algorithms built into many of the technologies that afford you the option to 

do synchronous. You could even begin to do some triage where you're doing some 
automated air and bone, and then bringing them out for diagnostic if indicated by that 

screening. 
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Jay Hall: And I would assume that you can actually go beyond some of the pure 

tone audiology diagnostic tests, and even get into sort of a, you might say more 
sophisticated, or certainly objective testing, like ABRs and OAEs. 

 
Samantha Kleindienst Robler: Oh, yeah. I can't believe I even left that off, 

absolutely. The same concept. A lot of our OAEs are run off of laptop computers. 
Same with ABR and a lot of our electrophys testing. Whenever that is the case, when 

you have a PC based diagnostic tool, you can be controlling that remotely with a 
trained facilitator on the other end to place electrodes, or put in a probe in the ear. 

Things like that. Do a USB otoscopy. When you're dialed in, which we do a lot of this, 
you can guide that facilitator in realtime through every exam. You know the quality data 

you're getting because you're guiding it, and you're also interpreting it in realtime. It 
definitely applies to ABR and OAEs, and several other electrophys testing that we 

would want to do. 
 

Jay Hall: That is impressive. Audiologists can remotely identify and diagnose 
hearing loss in patients across the age span, from newborn infants to older adults. But 

is the accuracy of the diagnosis when it's made the teleaudiology equivalent the 
accuracy of the clinical face to face assessments? In other words, has there been 
validation of the diagnostic applications of teleaudiology? 

 
Samantha Kleindienst Robler: Yeah, absolutely there has been. I think that's the 

most common question, is how reliable are these automated hearing test results that 
we get? But the evidence does exist. There will be references with this podcast that 

you can review, that show that these automated protocols are obtaining thresholds 
within the test retest reliability of someone testing it manually in a sound booth. It's 

100% been validated. Then looking at implementation and feasibility of actually doing 
these services remotely via in person has also been validated. I think there's always a 

need to generate more evidence. But as we get more and more to telehealth and I get 
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onto PubMed, and I do searches for the latest in teleaudiology, the evidence base is 
getting much bigger, and in many more areas than you would expect as well. I think 

we'll get into that a little later in the podcast. 
 

Jay Hall: You're right. It seems like every time I pick up a journal or an informal 
technological paper, I'm always reading about new technology and new applications. 

I'm sure you need a lot of special equipment, probably some expensive equipment, to 
provide teleaudiology services. But let's say I wanted to set up a teleaudiology 

component to my practice, which I really would need to do in this era of COVID-19. 
What equipment and supplies would I need to purchase? 

 
Samantha Kleindienst Robler: This is a great question. For me, it depends on 

several different things. I kind of want to know, what's the patient base? I want to know 
the clinic dynamics, and I want to know where the patients are located. And then what 

type of services are we looking to apply? I think once you kind of can know that 
information, you can start to weave together the puzzle for how you can take those 

services, and translate them to tele applications. But generally speaking, to do 
teleaudiology, the equipment costs are similar. You need an audiometer to do a 

hearing test in the sound booth. You need an audiometer, a mobile audiometer, to do 
hearing testing outside of a sound booth. 
 

In a lot of ways, the cost is the same. The tool setup is just a little bit different. From a 
very basic standpoint, you need a webcam. You need to be able to remotely dial into 

another computer. That can be relatively straightforward. We use the free Windows 
remote control desktop connection that comes on generic Dell PCs that we have at 

work. Those are all connected. We can dial in, and we can provide hearing aid 
programming. We can control hearing testing and things like that. You can sometimes 

very easily take basic tools you may even have at your fingertips, that you don't know, 
and convert them into teleaudiology applications. 
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Jay Hall: Very, very good. Yeah, I've heard a lot about certain dedicated equipment 
and technology such as Hearx. Of course, the automated pure tone audiometers, et 

cetera. We'll get into that a little bit later. The diagnostic teleaudiology has been 
validated. The equipment requirements seem to be reasonable. Let's just deviate from 

the assessment for a moment, and talk a little bit about the management or rehab of 
hearing loss. Can teleaudiology be applied using different intervention options that 

we're familiar with, such as hearing aids or cochlear implants? 
 

Samantha Kleindienst Robler: Yeah, 100%. Again, a PubMed search or a Google 
search will reveal to you a couple of people who have published on attempting to do 

this. Traditionally, we've done this in a hybrid model, where we might see a patient in 
person once. Everything else we're doing surrounding that care will be virtually. We 

may do an initial triage where we're getting basic vitals, case history. We're doing 
some intake questionnaires. We're getting automated airline and OAE data. We can get 

a feeling for what they need. We can do a hearing aid consultation. Then we may bring 
them in for that full diagnostic hearing test, as well as RECD measures, and/or do the 

fitting at the same time with real ear. Then everything after that, programming after 
that, we'll do remotely. Orientation, things like that. 

 
We have also done fittings remotely. But as I'll mention later, some things in audiology 
translate easy. You can just switch it, and you've got it into teleaudiology. Some things 

take a little bit more effort to change. For example, real ear measures and aided 
functional testing. That's something we typically do in our fitting appointments. That's 

much harder to accomplish in a teleaudiology environment. There is some scant 
research starting to look at that. There are people trying to develop automated real ear 

measure tools. Basically enabling it so that a facilitator can do it, and an audiologist 
can be dialing in. We're not really able to do real ear measures at this point in time 

completely without touching the patient. But we're getting closer and closer. 
Something that we do a lot is in-situ hearing testing, through the hearing devices 

themselves. That helps. Like I said, we use a portable Verifit when we see that person 
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once in face to face. We'll collect some RECD values. There are ways to modify the 
process for the whole rehabilitation process. Again, there are all sites and references 

that you can look up here when you review the podcast documents. 
 

Jay Hall: Excellent, we'll definitely check those out. Actually, I should have 
included oral or audiological rehab in my previous question. Are there studies 

demonstrating the feasibility of remotely offering audiological rehabilitation to patients 
that we serve? 

 
Samantha Kleindienst Robler: Yeah, there is actually. There's a pretty recent 

systematic review of teleaudiology services for rehab. Again, you should, by Tao et al., 
check that out in the references. But in general, counseling and rehab are lower 

hanging fruit. Counseling, orientation, walking someone through their listening needs. 
All the things that come with understanding what that person needs and how to use 

that device in their environment. That's all things that you can do remotely.  
 

There's several articles that reference using dynamic means of teleaudiology. You can 
do realtime where you're dialing in, store and forward where you're sending email 

reminders. Or you might be pushing notifications to an app, to remind something to do 
something with their hearing device, or a part of their listening needs and their rehab 
plan. Then data logging and remote patient monitoring, all those things help us really to 

provide connected care and honestly better care. Because you're understanding that 
person more outside of just that visit, where they see you traditionally in the clinic. 

 
Jay Hall: Excellent. Now you've got me thinking about services that all audiologists 

provide, and all the services that they provide. Of course, including my service and 
services in my practice. We all know that counseling should be a part of the services 

that audiologists provide to patients and families. It often is not done as often as it 
should be. But in addition to information or content counseling, the traditional 

explaining the test results, et cetera, some patients and family members, like some of 
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the patients I've seen with a newly identified infant with hearing loss. A person with 
bothersome tinnitus or hyperacusis. They need extensive personal adjustment 

counseling. Are there any published reports describing that type of counseling via 
teleaudiology? 

 
Samantha Kleindienst Robler: Yeah, I think there are several reports out there that 

talk about counseling and its benefits on patients. Not just in audiology, but even 
outside of audiology. In the state of Alaska actually, behavioral health is second to 

diagnosing ear infections on telemedicine. Behavioral health, emotional counseling, 
support counseling. All those things are something that we can do very easily using 

realtime technology. There is some evidence out there that even in younger individuals, 
there's a lot more acceptance. You're maybe talking to them on their cellphone or a 

tablet. 
 

They may be more willing to talk to you and engage. You might be able to get family 
members more involved, because now you're calling them into their home and you're 

seeing them in their home environment. Versus trying to drag the patient and their 
family members into a clinic, and talking them through their everyday life in a contrived 

environment. I think in a lot of ways, you almost get better effectiveness with 
counseling using tele solutions, telehealth solutions. That's realtime, but then even I 
know of a 2006 study that just did email, that talked about information and emotional 

counseling that comes with being a new hearing aid wearer. They found that they had 
higher satisfaction rates, and they had better understanding of their own hearing and 

their own needs. The audiologist understood the patient better. For me, it's a no 
brainer.  

 
Jay Hall: That makes a lot of sense. When you think of counseling, it doesn't 

require a lot of equipment. It can be certainly done even with say Zoom. In fact, you 
mentioned email. Ironically, just this morning I got an email from a patient, or I read an 

email from a patient with really bothersome tinnitus and hyperacusis. He was actually 
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in a city in another part of the country. I sent him an email, and immediately he 
responded back. It was clear that he was feeling better already having heard from me. I 

think one of the reasons that, as you mentioned, counseling can be so effective is there 
is probably a placebo effect. Which for certain types of counseling, like bothersome 

tinnitus, it probably enhances the effectiveness of the counseling. They're talking to an 
expert somewhere, and they're just honored to have this connection with a person. As 

opposed to just going down to an audiologist in their neighborhood who may not be an 
expert in a specific area such as tinnitus.  

 
Well, you might be able to guess what I'm going to ask next. What are the outcomes 

like when intervention is provided via teleaudiology? I guess you've hinted at that 
certainly with counseling outcomes. Are overall outcomes equivalent to what patients 

could expect, and we could expect from patients who receive intervention services in a 
typical audiology clinical setting? 

 
Samantha Kleindienst Robler: Yeah, absolutely. I think when you talk about 

outcomes, you can look at lots of different things. In the state of Alaska, some of our 
biggest challenges in addressing middle ear disease and surgical needs was long wait 

times for that specialized care. When we implemented that network to telehealth 
solution, where everybody is getting triaged through telehealth first, it significantly 
reduced wait time for specialty care. Something that for us we've really mastered is 

that ability to triage patients using telehealth. Then we've reduced the cost. 
 

In Alaska, you have to travel to go for everything. Before telemedicine, you flew to see 
an audiologist or an ENT. Then you might have flown back for a pre-op, then you flew 

back again for the surgery. Then you might've flown back for the post-op. Similar for 
hearing aid fittings, you might have flown in for the hearing test consult, and then flown 

in for the fitting. Then had to wait for either no services or fly in again for a 
reprogramming, if you will. Telehealth has reduced all of that from a cost and a wait 
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time standpoint. Not only can we do more service faster, we are reducing the cost. 
That's all really exciting. That's been a lot of outcomes that we've paid attention to. 

 
I've talked to you already about what the evidence is showing in terms of pure tone 

automated thresholds, and just lots of people's concern about that. It doesn't work for 
everybody. We know that at least for us in our population, we anecdotally have a set of 

people we know this is going to work with. Any kids that are maybe less than seven, 
we know we're going to struggle to get that button push on a hearing test. We know 

that patients that get into their 80s and 90s, it's a little bit harder for us to get a valid 
automated test as well. Because you have to be able to respond reliably to these 

buttons, and the machine can only understand so much. If those button presses are 
too slow, sometimes we don't get that reliable audiogram. Those are a few exceptions.  

 
Really, we can get the bulk of the hearing testing, at least from a triage standpoint 

understand, is there a change of hearing? Is this a noise related or presbycusis hearing 
loss? Are we looking at something genetic? We all know those configurations and 

severities. We can build and start that assessment plan very easily, just getting an 
automated airline. Then some of these tools, the KUDUwave that you mentioned. 

Hearx is putting some tools out, the GSIM test. Chiari has got a headset that they're 
coming out with as a wireless tablet. All these tools are doing air, bone, and speech.  
 

That's taking it even to the next level. With that, the outcomes are the same, 
automated. Then if you have a mobile headset where you're actually dialing in and 

doing a diagnostic hearing test, we know it's the same. Then lots of studies, Shoebox 
and Swanepoel with his Hearx system and the KUDUwave. They've all done a lot of 

evidence showing that using those headsets outside of a sound booth gives you the 
same for air and bone as it would be if you were in the sound booth. There's been lots 

of validation around that in terms of outcomes. 
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Outcomes in terms of hearing aid programming and rehab, we've talked a little bit 
about that. If you're remoting in, you're essentially doing the same thing. Outside of not 

getting them back in the sound booth, when you were looking at doing it a sound 
booth and in person versus remotely, we're seeing that they are similar. Some, it's just 

a little bit harder, not being able to close the loop. Especially in the case of no care 
versus some care, it's pretty awesome in terms of increasing that accessibility piece. 

 
Jay Hall: You mentioned something that just brought to mind a very important 

concept. That is, if you've got a long wait time, let's say you've got a baby who has 
been diagnosed with a hearing loss and really needs to have all the details fleshed out, 

frequency, configuration, degree of hearing loss, type of hearing loss, to move ahead 
with intervention. Or if you've got a patient with bothersome tinnitus, and day after day, 

it's really concerning them. Early intervention, providing the services a month or two 
earlier alone will improve outcome, and certainly is better for the patient. 

 
That's just a very simple advantage of teleaudiology. If you can reduce the wait time 

because the patient is located so far away and can't travel to the clinic, that alone will 
probably contribute to outcome. This is all very, very reassuring and encouraging. But 

some audiologists specialize in providing services to very specific patient populations. 
We've already talked a little bit about bothersome tinnitus. But what about patients 
with debilitating vertigo, or balance disorders that really, really interfere with their 

quality of life, and even their ability just to get up and around? What's known about 
application of teleaudiology technology and techniques for these patient populations? 

 
Samantha Kleindienst Robler: That's a great question. For tinnitus, I think again 

that's another area ripe for telehealth. Because the bulk of it, outside of doing some 
diagnostic testing in the sound booth, and some tinnitus matching and things like that, 

it's mostly counseling. At least from the way that we've handled tinnitus in our region. 
I'm not a tinnitus expert by any means. There's a nice review from last year that I’ll 

include in the reference list. It's very current. She takes a stab at looking at tinnitus 
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applications, like smartphone apps, and how that's being used. And how some clinics 
can use hybrid models, where you have counseling that the clinic is being provided 

and supplementing that with smartphone applications. Which is kind of neat, and we all 
know that there's tons of noise generators, and there's a lot being built into hearing aid 

technology these days.  
 

For us in Alaska, we've done some tinnitus telehealth in the framework of cognitive 
behavioral therapy. We have a counseling plan that we follow, that we use realtime for, 

that we walk people through. They answer some questions around tinnitus and things 
like that. Then we counsel them on strategies that they can put in their own 

environment, to help them master their tinnitus and put it to the background. That's 
what we've done. In terms of balance, again, it's not something I've done a ton of, 

telehealth application wise. Just because it's not a primary service in our region. 
 

I can tell you what we have done. That is, we've used it a lot in realtime for consultation 
and triage. If someone is having a vestibular attack, guiding a primary care provider on 

what's going on. Sometimes it's BPPV. Sometimes it's something unrelated to the ear. 
Then we've also used a community health aid, which is kind of like our end user, who 

is the eyes, ears, and physicians at the community level. We've used them to do 
bedside exams. We're dialing them in, and we're walking them through a really basic 
bedside exam to do some early triage. 

 
The last thing that I've done in balance is taking digital recordings and an nystagmus 

for example, and then sent them via store and forward to a consulting ENT, for 
something I saw that was kind of strange that I was worried about. That person then 

would get on for imaging or something. In terms of other people doing work, there's 
definitely some cool smartphone apps out there for looking at gate and stability. I have 

seen a couple recent Pubs on tele-dizzy consultation programs that are supporting 
EDs who are trying to triage out a stroke versus vestibular, peripheral vestibular 
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disorder. Something like that. I think they are putting goggles or vHIT or something in 
the ED. Then they're dialing in to help facilitate that early triage. 

 
There is some neat stuff out there. Also, using technology like virtual headsets and 

gaming platforms. You think of the Wii. Kind of incorporating that technology into 
rehab. People can do these exercises in their home. There's kind of some neat 

applications there too that I'm aware of, but haven't actually implemented myself. 
 

Jay Hall: Wow. This has been very, very enlightening and very encouraging. Of 
course, I can't help but think logically that we really need to talk a little bit more about 

teleaudiology now that we're in the era of COVID-19. It seems like teleaudiology is 
perfectly suited for providing clinical services when there's a great emphasis on 

reducing risk to patients, and patient contact. I know we'll have lots of good discussion 
on that next.  

 
Jay Hall: Welcome back. We'll continue with our discussion of teleaudiology with 

Dr. Sam Kleindienst Robler. Well, I appreciate all of the good and practical information 
about teleaudiology that you've provided so far. Now, let's talk about the rather unique 

challenges that we're all facing in providing audiology services within the past six 
months or so, to during the COVID-19 pandemic. As you know, many audiology clinics 
were closed for months due to concerns about infection. I imagine that COVID-19 

concerns have also impacted the way teleaudiology services are provided. Are there 
now strategies for providing teleaudiology services without much physical contact with 

the patient, or maybe even without any physical contact with the patient? 
 

Samantha Kleindienst Robler: I think the short answer to that question is yes. Let's 
just think about hearing aid management. There's been a lot of development in terms 

of remote programming coming out of the manufacturers, being able to do realtime, 
and also asynchronous pushes to apps that are Bluetooth controlled via smartphone. 

There's lots of technology there, digitization and development that is hitting the market, 
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because market is driving it, that is helping audiologists better meet the needs of 
patients that are fit with hearing aids.  

 
Then in terms of diagnostics, I think yeah, 100%. I think curbside testing, I think 

hearing testing kits sent to the home. I think there's lots of things that we can do to 
mobilize what we do in a booth, so that we can meet patients' needs either in a home 

or in a setting that's safe, that's pandemic safe, like a waiting room or an isolated clinic 
room, or in a car, in the parking lot. Things like that. I think you're probably going to 

want me to talk next about this idea of low touch or no touch teleaudiology. 
 

Jay Hall: That's right, yeah. That's exactly what I was going to go with next. Let's 
start with the low touch. You mentioned the curbside. You've mentioned a few other 

possible options. Is that what we're talking about? By low touch, we're minimizing 
physical contact? 

 
Samantha Kleindienst Robler: Yeah, we are minimizing physical contact. I think low 

touch can mean a couple of different things. To me, one thing I think of is reducing the 
number of appointments. We've talked a little bit about that already. Say you might see 

somebody for five visits, or six visits traditionally. You're seeing them once, and you're 
doing everything else remotely. I think that is one strategy to reducing the amount of 
times you need to see someone face to face. The hearing aid journey is a perfect 

example. 
 

The second would be setting up clinical workflows that reduce physical touch, so 
curbside or a waiting room. You're maybe not bringing somebody back to a room, or 

you're setting up a space that you can clean easier. Maybe if they're being seen in a 
primary care clinic, you're setting up a suite over there so you're reducing the traffic 

throughout the clinic. That's something that we've done in our hospital. That's what I 
think of when I think of low touch. 

 



 
	

17	
	

Jay Hall: Very good. I can really see how that could be implemented in any clinic. 
Actually, for most of us who have been to the optometrist, or dentist, or physician 

recently, or maybe even a non-health related business. We've all encountered those 
attempts to reduce touching and contact, and of course reduce infection. Well, let's 

now move on to the extreme version of that. How can audiology services be provided 
without any physical contact to the patient? Can you explain what you mean by the no 

touch approach? 
 

Samantha Kleindienst Robler: Yeah. The first thing that I think of is basically moving 
audiology services into the home, into the patient's home. They're not coming into the 

clinic at all. I think you could also isolate individuals in a certain area where maybe it's 
not in their home because they don't have the right connectivity. They're coming into a 

small local community center, and there's a station where they're sitting without any 
people around them. But you're dialing in, and you're walking them through the 

equipment. I think there's a couple of ways you can do a no touch approach. But I 
think the most obvious one is the home based service. 

 
In every instance, you can convert commercially available equipment you have in your 

clinic potentially to serve those needs. Or also potentially look into some of the more 
mobile technology that's out there to get the basic case history, to provide counseling, 
to guide the consumer on collecting data from an otoscope. A USB otoscope, for 

example. There's a couple of different smartphone ones and laptop based ones, 
tympanometry, and of course diagnostic hearing testing are all options on the table for 

these models. 
 

Jay Hall: Okay, that all makes sense. If I have patients, or maybe even the parents 
of patients who just don't want to come into the clinic. Understandably because 

they're very concerned about picking up COVID-19, or maybe have a very old patient 
who is clearly at risk for COVID-19. Really, as you said earlier, it comes down to, well, 

can we provide any services versus no services at all because they haven't come in? 
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Do I need special equipment or devices to offer these patients low touch and no touch 
services? I've heard a little bit about the Hearx hear kits. I would assume those would 

work, but can you just run down some of the options that I could offer to a patient? 
Let's assume they have wireless, or they have internet access, and they're reasonably 

technologically competent to actually be able to operate equipment in their own home. 
 

Samantha Kleindienst Robler: Yeah, absolutely. We're kind of talking about, what 
would I put in my hearing health home test kit that you might send to a patient, or have 

them pick up and lose in the parking lot or in their home? It's possible that you can 
convert some equipment you already have. I think that needs to be step one. What do 

you already have? Outside of that, you need the ability to obtain an image of the ear. 
Relatively straightforward. You've got to be able to see it digitally. If you don't already 

have a video otoscope of some sort, you're going to be pursuing that. Now, you can 
get one off of Amazon today for $50, and it's not bad. You can really get a good sense 

of the eardrum and what's going on. Especially if you're talking about a general 
population where Meniere's disease and things like that are a little less prevalent. You 

really just need a sense of the eardrum and what's going on. Are we looking at 
abnormal or normal? You can get that for $50. 

 
You can convert an OAE, walk someone through if you've got a screening OAE system, 
you can easily have someone do a screening OAE on them and walk them through 

how to do that. Same with a handheld tympanometer, something you may already 
have in your practice. Then in terms of hearing testing, this is where you may need to 

get creative, and you may need to pursue some purchase of equipment. But like you 
mentioned, that Hearx system, which is being developed by Swanepoel out of South 

Africa, is an amazing tool. He's really focused on outreach. That's where has been his 
main focus. He's got a hearing screening option that's perfectly design to be used by 

laypeople. 
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It's on an Android cellphone. He's really looking at accessibility in terms of cost. That 
comes with a calibrated Sennheiser headset. Then he's expanded the applications that 

can be supported. There's a hearing test where you're getting more diagnostic results, 
and they actually have a digital noise screening tool as well. They also have themselves 

a hearscope, where it's actually an otoscope runoff of cellphone. If you were to 
purchase that tool, you're getting a hearing screening, a hearing test, and an otoscope 

all in one. You can also consider going with KUDUwave. Chiari is coming out with a 
really cool tool, the GSIM test. All of these are designed to be portable. Shoebox is 

another one. They all have lay user automated screening options in them. 
 

You can work towards getting some diagnostic information out of them. I know, for 
example, Chiari is building theirs off a wireless tablet that you can remote into and 

control. Things like that. I think right now, if you wanted to do the basic, you could lift 
no touch audiology off the ground for maybe $1000, just over $1000. 

 
Jay Hall: Wow. The equipment requirement seems straightforward. When you think 

of $1000 versus some of the high, high prices you might pay for our equipment, 
including a sound booth, that's quite reasonable. What you're saying then is we're not 

just limited to screening, because that's kind of the impression that most people get. 
Well, it's great to use for screening, but you're still going to need to bring the person 
into the clinic for diagnosis. But we can do pure tone audiograms. We can do air and 

bone in some cases at least, certainly air. We can do speech audiometry, and maybe 
even speech and noise. Did I understand that correctly? 

 
Samantha Kleindienst Robler: Yeah. I have not done speech and noise testing 

myself. I'm pretty sure there are several at least screening speech and noise where 
dichotic, not dichotic, that's APD. Digits and noise screeners are out there. I know that 

KUDUwave and the GSI system and Shoebox all have speech discrimination and SRT. 
Shoebox may actually have a speech and noise test. Don't quote me on that one 

though. I think at the end of the day, you are getting everything you would need to start 
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propelling that person down essentially a rehab track. You are looking at a little bit 
more cost when you want to get more diagnostic information. 

 
You might have to look into the Shoebox system, which costs a little bit more. But 

when you talk about mobilizing your audiometry with a KUDUwave, or a Chiari, or 
Shoebox system, you're getting rid of the booth. You can do that testing anywhere. 

KUDUwave has even built in a tympanometer into theirs. I think that we're getting more 
creative. We're mobilizing our system. We're increasing our accessibility. While I think 

you can lift it up immediately with just a couple thousand dollars, you could transform 
your clinic over the years to be completely mobile. Then these services just become 

second nature. 
 

Jay Hall: That's really good to know that no touch pure tone audiometry is 
possible. Now, it sounds like even speech audiometry. Actually, I've had an opportunity 

to try out the Hearx kit. The digits and noise is really neat. You listen to digits, numbers 
from one to 10. They actually are on the screen, and you just press the number you 

hear while there's background noise. It's very challenging. It is, in a sense, a screening 
technique. It tells you whether you have a problem or not. But then that allows you to... 

it gives you good reason to bring someone into the clinic, or to go to the next level of 
sophistication with equipment to do a formal speech and noise test. To be honest with 
you, many audiologists, most audiologists, do not evaluate speech perception noise as 

often as they could. It's kind of ironic that this emphasis on teleaudiology, largely 
because of the COVID-19 pandemic, is actually pushing our standards of care in the 

right direction. As opposed to watering down or lowering our standard of care. 
 

Samantha Kleindienst Robler: I couldn't agree more.  
 

Jay Hall: These are really exciting new developments in teleaudiology. If 
necessary, just to sum up here, I can conduct an adequate hearing assessment. I don't 

need to touch the patients. With the right patient, they can even do it in the comfort of 
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their own home or an environment away from the clinic. As you've already explained, I 
can remotely fit some patients with hearing aids, and we're going to see a lot more of 

that I'm sure in the future. 
 

Here's a concern I have. This is based on many, many years of experience in 
audiology. Particularly in departments of otolaryngology. Here's my concern. If I'm not 

actually seeing a patient in the clinic physically, how can I rule out otologic or ear 
disease or pathology that would warrant a medical referral? For example, a referral to 

an otolaryngologist.  
 

Samantha Kleindienst Robler: That's a great question. I think outside of efforts we 
can make to get otoscopy and tympanometry, and really get our own sense of what's 

going on with the ear. There's something that I was a part of or had the privilege of 
being a part of when I worked at the Mayo Clinic. That was the development and 

validation of a questionnaire called the consumer ear disease risk assessment, fondly 
called CEDRA. This was a collaboration from Mayo and out of Northwestern with David 

Zapala and Sumit Dhar. We really wanted to come up with a way to screen individuals 
for ear disease that may go to the market to get hearing technology. Over the counter 

hearing aids, or a PSAP.  
 
If they're not really entering the medial system to get that hearing aid, then we wanted 

to make sure we caught those individuals who may be at risk for ear disease. Knowing 
that the prevalence of ear disease is so much smaller than the prevalence of noise or 

age related hearing loss. This tool, you can find it right now, it's available online at:  
https://sites.northwestern.edu/cedra/ 
 
You can print out a PDF of it there. It's publicly available. We have several people, I 

think, trying to modify it for various languages and incorporate it into their clinics. We 
definitely would encourage you to do that. We're always open to feedback. Data is still 

coming out on this tool itself. This would be one way to incorporate into your intake to 
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get that kind of ear disease risk screening that you may triage someone. "Hey, you 
might want to go in and see a physician or enter the medical model before you pursue 

some sort of hearing technology." 
 

Jay Hall: Excellent. Actually, I heard about CEDRA and got online. As you say, 
there's a website where you can immediately download the form. I have it on my 

computer. I've actually already used it with friends or neighbors who know I'm an 
audiologist. They've asked me questions about their hearing. I'm always a little weary 

to get involved in the management of a person if I haven't had the chance to evaluate 
them. But I've used the CEDRA just to rule out those people who I just say, "You need 

to go see an ear, nose, and throat doctor," versus those who I think I can probably help 
myself without any medical referral. 

 
That's all good. I guess the way it would work would be then if you do the CEDRA first, 

before you get into any of the screening or other testing, then you can not be 
evaluating patients who you really shouldn't be evaluating and later finding out, oh 

gosh. They really need to go see an otolaryngologist. Maybe a little different sequence 
than we're used to in the clinic. I think we've talked a little bit about otoscopy. I got 

online the other day because I don't have an otoscopy, an otoscope in my home. I 
said, "I wonder what's available." I was surprised to find just what you mentioned. That 
is a digital otoscope that actually interfaces with an iPhone, or an Android, or some 

type of smartphone. It was, I think, $40 on Amazon. This is wonderful. We've got two 
options, and neither of them are very expensive. Are audiologists now using the 

CEDRA? Are you getting that feedback from Sumit, David, or others who are involved 
with you? 

 
Samantha Kleindienst Robler: Yeah. We've had multiple people let us know that 

they're incorporating their tool into their practice. Particularly if they're doing telehealth 
practices or trying to expand their outreach. I think we're seeing this tool, people who 

are doing community outreach in particular, or doing remote fittings, or more on the 
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over the counter side or self fit side. Some of that reach, we're seeing CEDRA get 
incorporated in. Which is really nice because you can feel rest assured we're looking at 

what can be a concern for ear disease, detecting that and screening for it. Then 
triaging that person accordingly. 

 
In terms of otoscopy, I did want to spin off of that too. Amazon, great solution that you 

can get. We already talked about hearscope. Tidal is another cool system out there. 
They've got a patent on a cool otoscope that they designed for laypeople to use in the 

home. Mostly thinking about moms or dads, who are taking pictures of their kids' ears 
for ear infections. They have a flexible tip on there, which is really neat. They have a 

guiding system for ensuring that the ear drum is actually in the image and stuff like 
that. That's a neat tool coming out. 

 
They've really mastered the primary care model into the home. I think we could 

probably take that to the next level, and combine tools with that to be specialty care in 
the home. Then I think they're USB otoscopes. In general, I haven't used a handheld 

otoscope in forever because I just can't even see the eardrum with that. I really need 
that video otoscopy image where I'm getting a good, clear view of the eardrum to really 

know what's going on. That's important for me because I'm looking at ears that are 
relatively diseased. I appreciate you asking that question because I think a lot of 
people are like, "How do I do otoscopy remotely?" 

 
Jay Hall: The neat thing about these is, as you say, the light is much better 

because these are LED lights. And it's kind of bringing us back to some of the 
comments at the very, very beginning of this podcast, where we talked about store and 

forward or asynchronous. Most of these devices allow the person to just press a button 
to take a picture of their image. That can then come to you here in the clinic. You can 

evaluate it. I've done some research where we basically show that remote otoscopy by 
a non-audiologist, non-otolaryngologist, is totally valid. It's just as good as otoscopy 

done in an otolaryngology clinic. This is all very, very exciting. That's the missing link.  
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Can we pick up patients or make sure we identify patients who have ear disease, so 

that we follow the hippocratic growth? We try to help them, but we certainly don't want 
to harm them by not letting them get the medical attention that they need. While we're 

getting toward the end of the podcast here. We've talked about all kinds of important 
changes, and how audiology services are actually delivered via teleaudiology. Do you 

know of any new or pending advances, either technology or techniques, that we 
should keep our eyes open for?  

 
Samantha Kleindienst Robler: Yeah, absolutely. I think in terms of hearing aid 

programming, you've got to move pretty quickly right now. I think most people who are 
fitting hearing aids from the big six are getting lots of tech training from their 

companies, because they are putting out new solutions to better assist our patients 
with remote programming and support remotely. Both in real time and asynchronously. 

I think for sure keep your ear to the ground on what's coming out from them. 
 

Even in the over the counter market that's going to be hitting, I think we'll start to see a 
lot of development there. Self fitting hearing aids and what we can do with that. And 

how audiologists, we can embrace more users getting access to intervention, and how 
we can support them in identifying their needs and what works best for them. Then 
how to provide really that professional piece. The counseling and the use of that 

technology in their environment. I think definitely pay attention to that, because that's 
going to be a very fast evolving market. Both for the pandemic, but also because of 

over the counter.  
 

In terms of diagnostics, I have a research collaboration with Chiari. I've mentioned 
them a couple times. They've got a cool new tool they're putting out. They have a 

similar audiometer headset that has equivalent diagnostic air conduction thresholds, 
and outside a booth. They are nearly done developing their phone, and incorporating 

phone connection. But what's unique about them is that it's wirelessly controlled by an 
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Android tablet. There's lots of capabilities about controlling the tablet remotely. You 
can do screening and diagnostic. 

 
I think definitely keep your ear to the ground on that one. I think these technologies are 

going to continue to get more mobile, more portable and more diverse. I think we're 
going to have them controlled more and more by mobile technology that's universally 

available. That's really exciting for me because I'm thinking of audiology where there is 
no sound booth, and we don't need this big footprint. We're into the home. There's just 

going to be so many more ways to be more accessible than we are today. 
 

Just switching our tools to mobile solutions, and Shoebox is really pioneering that as 
well as Swanepoel with Hearx out of South Africa. Something cool that I've got my 

pulse on is we don't really have a market for a middle ear disease assessment outside 
of an otoscopic image. But there's a company and some researchers who have put out 

some early work with a smartphone app using spectrometry. Kind of like 
tympanometry, but without the pump. They're looking at, can they, abnormal or 

normal, identify ear disease? Concern for a fusion example. Can they help screen for 
an ear disease particular with a focus on a fusion? I think online hearing testing is 

already more present. We've seen Shoebox put out stuff. 
 
We've had multiple companies who are reaching out to patients directly that are 

backed by good research, and are backed by audiologists, and people who are 
professionals in the field just trying to increase access to our services. I think we're 

going to see that continue to evolve and expand. I think the silver lining to the 
pandemic is that that's really going to help us drive this market. 

 
Jay Hall: It's really interesting to think that many of the teleaudiology services and 

technologies actually could be used in a traditional clinic, but just to increase our 
efficiency. In other words, the patient, much of the data that we normally collect by 

sitting with the patient and is rather time consuming, performing an audiogram, 
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performing otoscopic inspections. A lot of it might be done either by technicians or 
assistants. In some cases, maybe even by the patients themselves. Freeing our time up 

to be devoted to more high level services. Well, thank you so much, Sam, for this 
practical and timely information about teleaudiology. When I say practical, I mean it 

really was clinically applicable for any audiologist. It wasn't just theoretical or esoteric. 
Do you have any concluding remarks before we wrap up the podcast? 

 
Samantha Kleindienst Robler: Yeah. I think I'd encourage my fellow professionals to 

be open to moving healthcare into the home, and to think about taking the same things 
you do, and thinking about it in a mobile fashion, and how you can increase 

accessibility. Again, imagine that kit that a person receives in the mail. We've got the 
tools, we've talked about them. You're guiding them on getting all that information. 

You don't need the footprint or the sound booth anymore, both even in the clinic and 
outside the clinic.  

 
Patients are receiving ear and hearing care as easy as they bank and shop on their 

phone. We can transform what our consumers want to audiology services. I think the 
silver lining here is that our profession is being forced into providing care more 

creatively, more connected and more convenient than we ever did before. It just gets 
me really excited. 
 

Jay Hall: It is exciting. At least I find it exciting. I'm sure some audiologists feel a 
little threatened. But I hope that anyone listening to this, particularly students, 

recognize this is an incredible opportunity to reshape audiology to the benefit of 
patients. Not just the patients we would've seen, but many patients that we probably 

would not have seen. And to make us as a profession more efficient and more effective 
in the things that we do. Thank you so much. We'll call it, say that that's the end. We'll 

adjourn right now after a wonderful update on teleaudiology and all of the many 
benefits of teleaudiology for the practice of audiology in 2020 and beyond. Thank you. 
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Samantha Kleindienst Robler: Thank you very much for inviting me to talk. 
 


