
 MARLENE: So we are so happy that you're with us today.  And we have a presenter with us and 

unfortunately one is not with us, but she did become ill and she's resting upstairs.  But she's with us with -

- in spirit, her name is Reva.  But we have Carmen Hayman with us today.  And I had the fortune of 

hearing her speak at a meeting that I attended; it was two years ago now.  And Carmen is from the 

Children's Hospital of Philadelphia.  She is a pediatric audiologist and coordinator of The Cochlear 

Implant Program at Children's Hospital of Philadelphia also fondly known as CHOP.  She has worked at 

CHOP for 22 years in the field of cochlear implants which is really -- a quite a long time given it's a baby 

field if you will.  And so she's worked in the field of cochlear implants for 19 years and CHOP for 22 years.  

She has presented at regional, national, international conferences and received her doctoral degree in 

audiology in 2006.  And she's one of only 60 audiologists in North America to hold a specialty certificate, 

a certification in cochlear implants from the American Board of Audiology.  So I would say we are 

extremely fortunate without a doubt.  Let's welcome Carmen. 

CARMEN HAYMAN: Thank you.  Check.  I just want to check my mic.  Everybody can hear me okay?  So 

I am rather sad that you're not going to have the pleasure of hearing my colleague Reva Batheja.  She's 

our hearing aid manager at CHOP and she has such wealth of knowledge on hearing aids.  So I'm going 

to be using her slides and talking about the hearing aid aspects and we'll kind of go through that.  There's 

a lot of information that we put together for you today.  Really focusing in on the technology and how 

things are fit, both with the hearing aids and the cochlear implants.  And then we're going to talk about FM 

Systems and -- oh, I'm going to talk about -- we, huh?  I'm -- so we're going to talk -- I'm going to talk 

about the FM Systems and then we're going to get into some of the connectivity piece.  I'll do some things 

by slides and as you can see I've set up sort of a dog and pony show here.  So we'll kind of figure out -- 

we'll do a little hands-on kind of section depending on what's -- what your interest is and we'll go through 

some of that.  I just want to kind of get a sense of the audience about -- and see who my parents are in 

the room today?  Nice, very nice.  And then -- and then of those hearing aid families?  Okay.  And then 

cochlear implant families are the best, right.  And then I'm looking -- and any other technology? 

AUDIENCE MEMBER: Just [inaudible] 

CARMEN HAYMAN: Very good.  Perfect.  Okay.  And so then how about audiologists?  Other 

audiologists?  Welcome.  And then speech language pathologists?  Great.  Teachers of the deaf?  Okay.  

Perfect.  All right.  Great.  So I am going to cover a little bit of just as I said the technology based on 

degree of hearing loss that should be used.  And then we're going to talk about setting them the hearing 

aids a little bit.  And then getting into a little bit about cochlear implant programming, just so everybody 

has an idea about that.  And then types of FM Systems and connectivity for hearing aids and cochlear 

implant.  I do have some manufacture updates for cochlear implant families if you're interested or people 

at the end if we want to go through that.  There are some new technology processors that are coming out 

in the fall that we're all excited about, so I have some slides on that as well.  You know when we're 

considering amplification and making recommendations for amplification there's a lot of things that go into 



that.  Certainly degree and type of hearing loss is first and foremost.  But when you're talking about a 

child or really even adult that's looking at using some type of hearing technology.  You also have to look 

at the medical aspects of their hearing loss and take that into consideration.  Their academic placement, 

what's going to be happening there.  The family situation and then also lifestyle and extra curricular 

activities that that child's going to be experiencing.  And so we kind of look at all those things when we're 

talking about fitting the child with any type of technology.  Fitting children with hearing aids is a little bit 

different than fitting an adult with the hearing aid and, you know -- Marlene mentioned that I'm a pediatric 

audiologist.  And so I'm a little bit biased, would you think that pediatric audiologists have little bit more 

experience probably fitting children with hearing aids, but there are a lot of really great audiologists that I 

know in Pennsylvania that work with a number of kids.  And so I'm happy to -- when they're seeing some 

of my patients -- I have seen kids who aren't being fit necessarily or have like they've only -- an 

audiologist only fit one child maybe in their entire career.  And I do worry about that a little bit because the 

prescriptive approaches that we use for fitting children is a little bit different than you would for an adult.  

And I'm going to talk about that as well.  There is really no one hearing aid that's appropriate for 

everyone, you know that would put the manufacturers out of business if that were the case.  And then one 

versus two hearing aids.  Certainly if there's hearing loss in both ears we want to see some type of 

technology on both of those ears and not just one.  For adults they can push back a little bit more on that 

if there's asymmetric hearing loss meaning you have a lot of, you know more residual hearing in one ear 

and poor hearing in the other ear you might have kids that start to push back on wearing the one that's in 

the poor ear.  They might not feel like they get that benefit, but those are all things that we would vet out 

over time.  Initially, the goal would be to have some type of hearing technology on both ears.  So factors 

to consider, we talked about degree, the shape of the hearing loss.  So hearing losses come in all kinds 

of shapes and sizes.  Some people have better hearing in the highs and kind of -- or better hearing the 

lows and slope off in the highs.  It could be the reverse.  Sometimes you have like W configurations.  So 

there's all kinds of things you have to look at with that.  We also want to take into account -- we're working 

with kids and, so we want to go with manufacturers that are in some ways marketing to our patient 

population as well.  Hearing aids, you know with all the baby bloomers and everything.  A lot of 

manufacturers they want to market to the adult population because that's where they're going to make 

their money.  But we need companies that are also supporting kids and while we have all the 

manufacturing software pretty much on our computers, we tend to go with a handful and primarily at 

CHOP, just so you know, we tend to use Phonak and Oticon.  Those two have really good supports.  

They have a lot of information for families with hearing loss and ways to use that additional information -- 

so I'm getting stuck on tape up here.  So we want to look at that for our kids because we need hearing 

aids that are going to kind of stand up at least for a few years.  And then we also want systems that are 

going to be compatible with things that might be used at school, FM Systems, things like that.  So I am 

going to talk -- just the goal of the hearing aids up -- oh, this is our next section -- sorry.  This is -- we're 

going to talk about how we hear the goal of amplification, considerations for fitting the hearing aid and 



then verifying that hearing aid fitting.  So I think probably everybody understands how we hear, but I just 

think it's an important kind of, for us to have that base and then we'll go from there.  Because I'm going to 

talk about the hearing aid and then I'm going to talk about how cochlear implant works in comparison to 

just natural hearing.  So sound is picked up by the outer ear, it travels down the ear canal, it hits the 

bones in the middle ear, the malleus, the incus and the stapes.  That stapes pushes on the round window 

of the cochlea causing fluid to move in the cochlea.  And we have thousands of one thousand of little tiny 

hair cells that are in the cochlea that are sending that neural information to the actual auditory nerve 

which sends the information to the brain.  So that's the process for -- if we're hearing naturally.  If you 

have a hearing aid in place the sound is going to be picked up by the microphone on the hearing aid 

which is up here at the top of the ear kind of where that little red hook is.  And the sound goes into the 

hearing aid is an amplified.  So it's amplified based on where that child needs the gain or additional boost 

of that signal and that's set by the audiologist inside.  So it's the little mini program in there and so the 

sound gets amplified, it goes down the ear hook -- this is the behind the ear example -- down the ear 

hook to the ear mold.  Then the ear mold sends that amplified signal down the ear canal and it's going to 

follow the same path as we would for natural hearing, it's just a louder signal at this point.  Any questions 

on that?  Okay.  So the general goal of the hearing aid fitting is to provide a signal that makes soft, 

moderate and loud sounds audible, but not uncomfortable and provides excellent sound quality in the 

variety of listening environments.  And that's really the goal of any hearing technologies to get you access 

to speech information.  So I want to talk a little bit about hearing aid fittings for those of you who have 

children that wear hearing aids, this should look fairly familiar to you if you're in the room with the child 

when they're having their hearing aid fit.  If -- for those professionals who haven't been to hearing aid 

fitting, I hope this was helpful for you.  So the first thing to realize is that an adult ear canal and a child's 

ear canal are not the same size at all.  And so that the ear canal -- the acoustics of the ear canal or the 

parameters of the ear canal actually come into play when fitting a hearing aid.  And so there's a lot of 

different ways that a hearing aid can be set, but one of the ways that we would recommend is actually 

doing what's called a probe microphone measure.  And this is where we put a little, tiny microphone -- it's 

a little tiny, little piece of tubing down into the ear and we can take a measurement to see what the natural 

acoustic parameters of that ear canal or on a signal.  I'm going to show you a little bit about that.  So as I 

said the microphone is placed in the ear, we're going to make that measurement.  So I always love to talk 

about that the birth of the -- at birth the ear canal is really less than 14 millimeters and then it's adult size 

by seven years of age.  So that's a -- that's a lot of change in there and if you look in this little, tiny ears 

versus an adult ear you can certainly see that.  And that, you can do probe microphone measures on any 

type of hearing aid that's usually behind the ear and in the ear are completely in the canal as well.  This is 

just an example of a probe microphone measure here.  And so I guess it's kind of a green line there is 

showing you sort of the coupler measures.  So if I put a hearing aid in my test box and I'm going to run to 

see just the natural parameters of that -- the gain of that how its set.  I can look at how it picks up that 

signal and follow it across all those different frequencies there.  And what you're seeing the pink line is, is 



actually the real ear measures.  So with that probe microphone in there that's -- you can see it's about 10 

dB more all the way across it all the frequencies.  Especially as you get into the high frequencies, so it's 

even more so there.  So that information is really helpful because if I didn't know that about the child's ear 

and I'm fitting them with that amplification.  I could actually over amplify the child which I wouldn't want to 

do.  And cause perhaps even further damage to their hearing.  So in particular when we're talking about a 

child that has a mild or moderate hearing loss, this is actually a step that really should be done as part of 

that fitting process.  And there's a lot of different ways to do it.  You can run a measurement and 

sometimes the child has the hearing aid on their ear and you do it.  Sometimes you get this measurement 

and you can do it in your test box.  But that's one of the ways that we can verify that we're taking into 

account the natural acoustics of that ear canal with their ear mold in there and setting a -- sort of fine 

tuning the hearing aid and knowing that we haven't over amplified the child.  So there's a lot of 

prescriptive fitting strategies that can be used manufacturers -- all the manufactures sort of have their 

own fitting approach or fitting strategy that they use.  And they don't actually always take into account that 

you're working with a child.  They -- most of them are just geared for taken into account.  The audiogram, 

you kind of plug it in and pretty much it can fit your hearing aid for you and kind of set parameters.  And 

so if you do that you're really basing it off on.  Just everybody out there having that very similar audiogram 

and it kind of sets it for you.  It's very easy certainly, but you're not taken into to some of the information 

about the acoustic parameters of the ear canal and so there's also prescriptive programs or fitting that 

have been developed for use with children.  And so we tend to go with that, we use what's called the 

desired sensation level approach, the DSL prescriptive approach.  And there's various variations of that 

that have come along over time, but we're going to be using that information.  We can take information 

from the ABR and the ABR there's actually estimated hearing levels that we can use there to plug into a 

prescriptive software to help us set the hearing aids.  We could -- if the child is over six months we can 

couple that.  We can start to put in their own audiogram, once we have that information and start to fine-

tune the settings of the hearing aids.  If there's changes in the hearing loss we -- you know are going to 

make changes in our hearing aids settings as well.  So why is it important to have that prescriptive 

program?  Well, the goal of having that prescription is that it's actually getting your child's hearing up into 

that audible range for speech and -- for speech information.  And so by using those targets that's the goal.  

What we can do though is see that if we're not meeting our prescription targets, so we have kind of this 

line like I showed you before, it looks a little bit different.  And that's probably our goal line of where want 

sounds as a range.  So we want those sounds to kind of fall in and we know they're going to have access 

to speech information.  If the hearing loss is so significant, we may not be able to reach those levels of all 

the way across those frequencies.  We might be able to hit some lows and not the highs or some highs 

and not the lows depending on it.  But that's a very visual representation for the audiologist to be able to 

know and to be able to counsel families about what the hearing aid can provide for their child and what 

information that they're missing from the hearing aid -- what it can't do.  And the end result certainly is 

going to be auditory skill development of some kind for these kiddos.  I just want to talk about some -- any 



questions about hearing aid fitting, things that have come up either for yourself, patients, students, 

anything like that?  Kind of zooming through that, so I'm happy to talk more about it though?  Yes? 

AUDIENCE MEMBER: [inaudible]. 

CARMEN HAYMAN: Okay.  There it is.  I hear it.  Oh, I could -- I thought I heard it.  Let's go.  Okay. 

MARLENE: Testing.  Here you go. 

CARMEN HAYMAN: So is there another test that you can do for an unsedated like an ABR to get a read 

on -- and you're talking about child under six months of age?  So we do -- what you can do there's 

automated ABRs and different things like that's that we do.  We will do unsedated ABRs at three months 

and under.  And that really still requires -- there's otoacoustic emissions, are you thinking about that, 

perhaps?  And there's a study -- there is a study state ABR though and that's looking at -- that really helps 

to flesh out more like more significant hearing loss, like profound hearing loss because you can -- that's a 

little bit better for that purpose.  So there's otoacoustic emissions which -- I'm happy to talk about just 

briefly, but it's really -- it's a test that looks at outer hair cell function.  So you have a probe mic again 

down into the ear canal, you put a signal in and then you actually look at a signal coming back out, that's 

your measurement.  And that's how the outer hair cells are responding to that signal and there's sort of a 

range of normal see for that or it kind of -- it can't let you know -- you know it really -- the -- if you get a 

response, the person has at least 35 decibels of hearing or better.  Typically it doesn't really tell you, you 

can have no response, it doesn't tell you then in a degree.  And it's really sort of presence or absence 

kind of thing for that.  So that's one, ABRs we will do under three months of age unsedated.  We can try it 

at that -- over three months, but the kids really have to come in quite tired and the parents would have to 

do a lot of prep so. 

AUDIENCE MEMBER: I think this even for children that are older, that are unreliable in behavioral testing. 

CARMEN HAYMAN: So it would probably -- that can't do behavioral, so our protocol if they couldn't do 

behavioral would be ABR.  And you could try it unsedated, but they have to be really qui quiet, 

otoacoustic emissions they have to be really qui quiet.  So -- and there's -- you can do also cognitive, like 

you can do P1 thresholds to look at how it travels further up auditory system, but that you really wouldn't -

- that wouldn't give you information about hearing levels.  So let me think about it.  I don't -- that's about 

all that we cannot offer, so I'm not sure what else.  The There might be, if you think of it, bring it back up, 

I'll be happy to talk about it.  All right.  So anything else about hearing aid fitting?  Okay.  So, digital 

technology certainly really made such a huge difference for adults and children using hearing aids.  And 

so, many of the manufactures really don't even producing analog hearing aid any longer.  There are low -- 

lower end or lower cost digital hearing aids that you would really -- if cost was a factor, we would really 

want to see them in some type of digital system at this point.  It's a clear, it's a cleaner signal.  It's far 

more flexible for programming and so it's really ultimately the way to go.  I'm going to talk a little bit about 

some of the parameters that go into the new hearing aids at this point.  Talk a little bit about bandwidth 



because that's a parameter that's actually changed probably over the last five to six years now in the 

hearing aid arena.  And so, you know, everybody is kind of familiar with looking at the band, you know, 

audiogram and the different frequencies that we need to be able to hear different sounds where those 

might fall.  Hearing aids previously kind of were in a range of about maybe somewhere between 125 and 

250 and then went out to about 4,000 hertz and they kind of cut off at about 4,000 hertz for a very long 

time.  So what started to happen was they started to expand the bandwidth of the hearing aids and so 

there were some hearing aid manufacturers years ago that dabbled in this and did -- have it go further 

out, but really they kind of cut off with about 4,000 hertz and what we know is like our F, S, TH like those 

sounds actually hit past 4,000 hertz.  They're actually closer to 6,000 hertz for -- where they’re going to 

happen.  So, those sounds would have been really hard for the hearing aid to kind of amplify.  And so 

what's happen with this extended bandwidth is actually that hearing aids are going out much further to 

seven to 10,000 hertz, so you're going to capture those high frequency sounds.  You're going to make it 

easier for those kids to get access to those where they need it.  And so that was just one parameter kind 

of behind the scenes, but it's in there in those newer hearing aids and that's what we want for our kids.  

We want to make that hearing easy for them for those high frequency sounds.  Having that broader 

frequency band made a huge, huge difference.  I mean there's just some -- this is really just some articles 

if you wanted to look back and at that development of bandwidth.  You're welcome to look at that.  

Frequency lowering is another parameter that kind of goes and hand in hand with bandwidth and 

frequency lowering is not a new -- a new technology necessary.  There's been a variation on the theme if 

you will over the years and so in the early '90s there was a company called AVR Sonovation and they 

termed it frequency transposition hearing aids.  And if anybody has been around for a while that was like 

a body kind of device and the earmolds almost rattled in there.  When you did an S sound you could just 

hear it almost rattling in the child's ears and what it was doing is taking that high frequency energy and 

moving it into low frequencies where the child had access to the sound.  Initially it was fit -- so frequency 

lowering is sort of the new tech -- terminology that's being used to kind of go across all the manufacturers.  

Each of the manufacturers that are doing some type of frequency lowering technology they have their 

own term that they like to use, you know, they have to have their own lingo to kind of market their -- that 

feature.  And so it was originally used for -- if you had a really sloping off kind of high frequency loss in the 

severe to  profound range and then bringing that kind of up and over into your low frequencies and you 

could kind of set where that was going to occur.  So if you had a sound that hit at 4,000 hertz you would 

have it come in at like 1,000 hertz maybe 500 hertz depending on where their hearing is. 

AUDIENCE MEMBER: Do we have to speak up with kids with a lower [inaudible] frequency loss… 

CARMEN HAYMAN: No, not yet.  Not… 

AUDIENCE MEMBER: Is that -- is it technically more difficult [inaudible] or just less common [inaudible]. 



CARMEN HAYMAN: I think it's less common I don't -- I haven't -- none of the hearing aids that we have at 

this point are able to do that, to go the other way.  That would be great.  Why don't you work with 

somebody on that? 

AUDIENCE MEMBER: So many of those sounds are low frequency [inaudible] 

CARMEN HAYMAN: Uh-huh. 

AUDIENCE MEMBER: [inaudible] 

CARMEN HAYMAN: To put them into the highs if they have the reverse slope, absolutely.  I could -- I 

could totally see that.  And so there is a lot of nice research using this kind of frequency lowering even 

and maybe you're using it to a less degree on people who have even like a flat moderate hearing loss, 

that maybe they need just a little more and they can get that if it's pushed into the lows .  So, there's some 

of that going on.  Phonak because they're sound recovery and Widex because they're audibility extender 

and you can look at their websites for more information and this is just kind of a visual representation of 

frequency lowering, bringing this high frequencies into a range when it's on.  So that they can kind of get 

those into the sound range of the child actually has access to.  Does that make sense?  Yes? 

AUDIENCE MEMBER: How does that affect their [inaudible] with those sounds? 

CARMEN HAYMAN: It actually, you know, there's some nice research on that, that was -- Phonak did 

some really nice stuff and what they looked at -- was it take -- there is like an acclamation acclimation 

period.  It's not something like you put on and you say "How does that sound?"  You really do have to do 

some training with it to get the child used to kind of, we'll say vet out but really kind of understand the 

difference between some of the sounds.  And then the discrimination is vastly improved for the kids that 

this really -- you might have to tweak that a little bit because you might be pushing it too far in, but there's 

a lot of things that we can do with those settings on the prescriptive side which is nice and kind of -- for a 

very young child when they can't give you that feedback and then for an older child you can start to have 

those conversations about the sound quality and what sounds better and try some different things with 

them and see where they like that sound coming in.  So, it's quite lovely. 

AUDIENCE MEMBER: Is there ability to repeat those sounds [inaudible] 

CARMEN HAYMAN: Absolutely.  Absolutely have access and then being able to hear them and use 

them.  So that's the goal especially when they're not getting it with their other hearing aids.  So the Naída 

I think I have -- people who have kids with Phonak hearing aid brand.  They might be familiar with Naida's 

Nada’s often spoke about that has that feature in there and there's different parameters, there's different 

power strengths if you will in that or gain strengths in that line.  And so, a lot of the Nada Nada technology 

has the sound recovery or the frequency lowering.  Data logging, we heard Karen Anderson mention this 

yesterday, I heard her yesterday in the afternoon mention data logging and she had some nice 

information about, you know, how much kids are not wearing their hearing aids.  There's -- it's a little 



glitchy I will tell you and Phonak actually when they came out with data logging we're all like "Yes" 

because you know, we often times run into situations were kids just are not wearing their hearing aids.  

You know, they're not wearing aids, but you have no proof, you know.  And you can talk until you are blue 

in the face, but if you have that print out that would show, gosh you know, and you've -- you wear it about 

one hour a day, you know, that's what we're showing.  And we can really have a nice conversation then 

with our parents about what's happening.  Yes? 

AUDIENCE MEMBER: It's that the request you said earlier about your teacher going into the home, is 

there any way you can put that on the report so that when I get… 

CARMEN HAYMAN: That's a… 

AUDIENCE MEMBER: …I can be like oh. 

CARMEN HAYMAN: That's a good… 

AUDIENCE MEMBER: [inaudible] it's a [inaudible] 

CARMEN HAYMAN: I'm happy to take that back.  That's a great idea.  I'm going to write it on my side 

here. 

AUDIENCE MEMBER: At least [inaudible] and we see the problem more often than you did… 

CARMEN HAYMAN: Oh, absolute you do. 

AUDIENCE MEMBER: [inaudible] like, "Oh, look at that?"  [inaudible] when they can't find them you get to 

[inaudible] 

CARMEN HAYMAN: Exactly. 

AUDIENCE MEMBER: And they'll be nice like "Oh, look at the hospital." 

CARMEN HAYMAN: That's right.  No, that's a good idea.  I'll take that back and if you're not working with 

us maybe that's something you can ask the managing audiologist to do. 

AUDIENCE MEMBER: I usually email the audiologist before the child's appointment and let him know 

"Hey, I'm really interested in data logging." 

CARMEN HAYMAN: And that seems -- and you get back the information, that's good too.  That would 

work.  But yeah I'll mention that, I'll ask the audiologist staff about that as well.  And I will go back to the -- 

it was -- it's a little bit glitchy, it wasn't a hundred percent accurate, is what Phonak had told us.  They 

have been working on improving that with various versions of the software overtime and then it's getting 

quite a bit better.  We are really hoping for this in the cochlear implant world and we're hearing that, that is 

coming.  I'm not sure if it's going to be with this next upgrades that we're going to be getting and the 

software push outs, but I'm hopeful that it's going to be happening down the road.  Let see, what do we 

got here.  Sound alarm.  Anything else about data logging?  I love the suggestion of you guys knowing, 



that's certainly huge.  Talk a little bit about directional microphones.  So directional microphones are not 

new by any means, directional microphone has been around forever.  They've just gotten vast -- vastly 

better though which is really, really nice.  And so a lot of -- a lot of hearing aid technology will have 

actually dual microphones on the hearing aids at this point or  they have it where you have the 

microphone and you can set it as omnidirectional, meaning it's really kind of facing a certain way or it's 

directional picking up all kinds of information.  And there's a lot of information that talks about whether or 

not it's -- it should be used on very, very young children.  So the thought is this like a directional -- I'm 

sorry I said that totally backwards.  So omnidirectional [makes noise] let me do the hand gesture.  So it's 

all over your directional microphones focusing in on a particular thing.  Thank you.  Sorry glad I caught 

that.  So directional microphones, you know, you could see here not necessarily recommended for very 

young children.  So if you have the microphones that are focused in the particular way and you're back 

here and the kids running and does it showing on the side, you know, they're going to miss out on some 

of those sounds.  So we really do want them in more of an omnidirectional microphone system.  But there 

are parameters of places where you're going to want them to eventually have access to that.  And is it 

something that they switch in by their program or is it something that they're using as they get older.  And 

probably as they get a little bit older we're going to want to consider fitting them with some type of 

technology has that feature in there.  That's usually something a lot of the hearing aids will have and you 

can kind of pick or choose when you're going to turn it on or turn it off.  Many of these features that I'm 

talking about actually the audiologist has control.  Some of the lower-end technologies, some in the lower-

end digital aids may not offer all of that, but as you get in to higher-end features these -- there's a lot of 

parameters you can turn on and off as the child gets a little bit older.  It's a little bit more flexible which is 

nice.  Adaptive directionality that's with the two microphones and that's to kind of help with background 

noise and focus in on the primary speech source and so it's going to reduce maybe the amount of 

background noise that the child has.  Sometimes it has a roving kind of -- when it talks about the polar 

plot.  So if a noise source is  here, it's going to zoom away from that noise source and kind of focus, get 

you away.  It can never ever take away that noise source.  I have a lot of kids some of the cochlear 

implant technology uses this as well and they always worry that if somebody calls their name over here, 

they're going to miss that.  And that's not necessarily the case.  It's just that it's going to kind of muffled 

down, that's not going to be your prime source where they're having to compete and try to listen to the 

friends in the cafeteria, if this table over here is really noisy.  You can kind of move it away at the 

microphones, change where they're picking up the signal and then it just makes listening a little bit easier.  

It's a really hard  sell though for teenagers they don't like that.  They want to hear everything so -- but this 

is definitely something that adults would want to be using.  Some of the older hearing aid patients, we 

would want them in that as well. 

AUDIENCE MEMBER: And so how do you -- I know the implants they have like [inaudible] controls?  How 

do you do that with [inaudible] 



CARMEN HAYMAN: That's going to be actually auto adjust and be in there.  So you can have like just the 

straight microphone program you could -- depending on the manufacturer they might have a zoom 

feature, they call it different things.  So… 

AUDIENCE MEMBER: How would you use this stuff? 

CARMEN HAYMAN: It would just -- actually most of the time this going to be in there.  And this is just 

going to be set-up to be used.  You might have it switched into like a noise program, but you're talking 

about a very sophisticated listener at that point being able to kind of do that.  Kids for the most part aren't 

going to do that on their own.  So they need that adaptive technology just happening for them.  So this 

would kind of be another feature that could be set up as part of the programming and just be kind of 

seamless behind, you know, happening in there.  And the kids don't have to worry about it or the user 

doesn't have to worry about it.  Just one more thought about that.  The adaptive directionality, I just 

wanted to throw in there  that does not take the place of an FM System, it's not -- it's not helping your 

signal to noise ratio in that respect.  Noise cancellation another feature that's part of the hearing aid 

setting and it's supposed to cut out background noise to help the user really understand in a noisy 

environment.  It can also help -- it can also help with like some feedback issues and things like that.  

Some people use it in that manner.  So you just have to really -- when you're talking about noise 

cancellation again that's kind of broader term, different manufacturers have different names for it.  And 

you just have to really understand what that particular manufactures having it do with the noise 

cancellation.  And how strong is that noise cancellation feature.  How weak is it, you know, and is it going 

to work for your individual child.  You kind of have to look at that and really understand the manufacturer's 

rational behind noise cancellation.  It's not necessarily something that you just want to be throwing on 

there because it's available to you. 

AUDIENCE MEMBER: Ms. Hayman? 

CARMEN HAYMAN: Yes? 

AUDIENCE MEMBER: What do you mean by too aggressive and [inaudible] out too much information? 

CARMEN HAYMAN: This is Reva's slide so bear with me.  So oh, so it could be cut it -- so the noise 

cancellation feature again is going to help you in a noisy situation and if it cuts in too much it might reduce 

your signal so much that you have a little bit more difficulty even understanding speech.  So you have to 

see is there a range that you can set that in there or is it on feature or off feature for noise cancellation.  

So I decide okay.  I think my child here should be using -- I say my children -- your children, that kids 

should be using noise cancellation and - -so now I have to set that but what is it doing in there?  At what 

point is it kicking on and is it going to reduce the signal so much that they're not going to be able to hear 

then some speech information.  I just really need to understand how it's going to impact their hearing of 

speech information in general. 



AUDIENCE MEMBER: So this might be kind of a silly question but… 

CARMEN HAYMAN: No. 

AUDIENCE MEMBER: …I have a student that uses an FM System… 

CARMEN HAYMAN: Uh-hmm. 

AUDIENCE MEMBER: …and they -- what can the FM System be in conjunction with like in cafeteria. 

CARMEN HAYMAN: Uh-hmm. 

AUDIENCE MEMBER: …for example, at lunch time in junior high to cut out the noise and be able to 

focus on my speech at the same time.  Is that feasible? 

CARMEN HAYMAN: You would have both. 

AUDIENCE MEMBER: [inaudible] 

CARMEN HAYMAN: You can have both active in there.  You could do both together.  Now, this is another 

totally -- again take away the background noise.  It's going to reduce it.  It's going to help you out, but it's 

not going to totally take away and the FM signal is going to boost your speech.  So hopefully that's going 

to give that advantage in that noisy cafeteria.  Cafeterias are just awful in general so… 

AUDIENCE MEMBER: [inaudible] I forget it. 

CARMEN HAYMAN: Oh, well forget -- well they don't want to miss anything.  Believe me I would love if 

my patients use some type of noise program, but they don't -- they don't want to miss anything.  And I'd 

like to talk about that a little more confidently with my CI patients when we get to that part if you'd like.  

Feedback canceler that's really going to help you with your feedback, but it can -- the piece here is that 

you don't want to reduce the gain of what you're providing them to get rid of the feedback and that can be 

a little bit of a trade off.  Feedback is a pain and it's, you know, you need that good especially for kids with 

more significant hearing loss you need that tight fitting mold.  This was -- is part of that where we can run 

like the feedback manager and try to get rid of some of that feedback, but the counter to that is that 

maybe you're going to lose some of the gain that you actually need.  So it's kind of balancing out there.  

I'd rather -- I think -- have the -- and sometimes people will lower the gain on a hearing aid to get rid of 

that feedback or have a lower -- reduce the volume way down, but you really turning down the hearing aid 

when you do that.  I think its fine to turn down the hearing aid for a little bit while you're maybe waiting for 

that new mold, but ultimately you're going to need that new earmold to really kind of counter act that 

feedback always.  Yeah? 

AUDIENCE MEMBER: I always get the question is it -- does it bother the child when it feedbacks? 

CARMEN HAYMAN: Uh-huh.  No. 

AUDIENCE MEMBER: My answer to them is "No." 



CARMEN HAYMAN: No, it just drives us crazy. 

AUDIENCE MEMBER: That's the problem. 

CARMEN HAYMAN: I think -- and eventually you tune it out and it doesn't -- I can sit there and have the 

thing whistling and the parents are just like "Please stop that" and I was like… 

AUDIENCE MEMBER: Yeah. 

CARMEN HAYMAN: …you know, so it doesn't -- I think eventually you don't -- we're kind of immune to it.  

But it doesn't -- it -- they themselves - -I mean it depends. 

AUDIENCE MEMBER: You don't hear it. 

CARMEN HAYMAN: Right or they don't -- I think some kids can hear that have lesser degrees of hearing 

loss, but certainly individuals with a more significant hearing loss.  I mean, that's so high frequency.  They 

may not even be touching that and getting access to it. 

AUDIENCE MEMBER: That's what I always say to them. 

CARMEN HAYMAN: Yeah. 

AUDIENCE MEMBER: Since you were bringing it… 

CARMEN HAYMAN: I'm… 

AUDIENCE MEMBER: …I thought maybe I'd better double check it perhaps. 

CARMEN HAYMAN: Right.  And then some people, you know -- you know, you say like, you're feeding 

back and they just [makes noise] and like, you know, they try to fix it.  Sometimes they know it's 

happening and they do it, they -- I've never really seen anybody bothered by it, anybody else.  I never… 

AUDIENCE MEMBER: They can't hear it. 

CARMEN HAYMAN: No, I don't think they can hear it and so -- right.  So -- okay.  Multiple programming 

features also available now and audiologists can set, you know, up to -- usually like, three programs in a 

lot of the hearing aids at this point.  You can have a hearing only, hearing aid plus FM only, you have a 

telecoiled program, so -- or you can have a microphone and a telecoil -- telecoil only.  There's a lot of 

parameters that audiologists can kind of pick and choose and they're -- certainly if you're changing 

programs, you need to have a person that can kind of change to these programs as they needed, that's 

certainly helpful.  You can have some things that are set automatically, like if you're connecting into the 

FM, it will switch over.  Some of the hearing aids will do that for you now.  But for the most part, you know, 

we typically will tend to deactivate a lot of those buttons and aren't using that for very, very young 

patients.  And I love this one, that many adults don't change their programs and take advantage.  I mean, 

there's a lot there -- there's a lot of counseling that can be done to kind of show people that, you know, 

they can actually hear better in a lot of different listening situations if they just press that button.  And 



automatic programs, talking about that a little with the multiple programs kind of shifting into that -- oh, I'm 

sorry. 

AUDIENCE MEMBER: I'm sorry.  Speaking of patient counseling, how can patients take advantage of 

that?  I know you have a limited time when you've done testing and putting all that, do they have to 

make… 

CARMEN HAYMAN: Uh-hmm. 

AUDIENCE MEMBER: …a separate appointment if they want to understand their standings settings 

better? 

CARMEN HAYMAN: Not that I am aware of.  I think that they can get a printout.  Usually, you know, I 

guess it depends on the audiologist that they're working with and usually, the ones that I've heard counsel 

will kind of tend to say, you know, this is what we can do in this amount of time.  And they sort of have an 

idea when they go into that session of what their goal is.  So if you have a kid who has a progressive 

hearing loss, you need to get that unaided again and see if you need to tweak the hearing aid settings.  

But I think as the kids get older, there's a lot of things that we have actually that happens naturally as part 

of the counseling and it get pulled in to our reports and things like that.  So they'll touch on kind of 

changing programs, they'll touch on some developmental milestones for that child, social and emotional 

kind of milestones as well that'll be just part of that report.  All the audiologists have access to that, 

whether or not they all use that, I could not tell you.  We have nearly 40 pediatric audiologists now at 

CHOP and we have seven satellite locations, so we're not ever all in the same room at the same time.  

So I can't really tell you what everybody is doing but I know that the ones that I have that, you know, I'm 

lucky enough to kind of see and work with and, you know, there's -- they a have lot of things at their 

fingertips that they can share with the families in a variety of ways.  And some do that better than others, 

you know, and take the time to do that, so it just kind of depends.  I think that if you have a very savvy kid, 

then it's easy to get sucked in with him and want to give them that information and try to share it.  But if 

it's not -- if it's something that you feel like, you know, a student or -- that you're working with would need 

that, that's definitely something you can ask, you know, email the audiologist and I think that they would 

totally enjoy doing that because that's kind of actually the fun stuff, kind of getting in to -- being able to let 

these kids take advantage of these parameters, yeah.  Anything else?  Well, I don't see anybody -- okay.  

Automatic programs, we've talked about that.  So it's going to change from the program quiet environment 

to a noisy environment.  It might activate that directional microphone and noise canceling when noise is 

detected.  There's a lot of features here.  Going automated is really the best way for most individuals and 

that's definitely something that's coming down the line in the implant world that we're excited about.  This 

has been available in the hearing aid industry now for a handful of years and so, you know, on the last 

slide you saw, adults don't usually like to change that program.  So if we can have that be automatic for 

the user, it's seamless, it just happens, especially if you're talking about a very, very young child that is, 

you know, where the parent has to be in control of it, if there's anything that you can do to help them in 



that noisy situation, it kind of kicks in automatically for them, that would just be fabulous, I think.  FM 

programs, we're going to talk more about FMs here in just a little bit.  But the FM program, you know, you 

do want to -- if you're going to eventually fit that child with FM or you're going to start them out with FM, 

you'd have to have a hearing aid that's compatible with FM and there might be some of our smaller 

hearing aids that it's not available in but for the most part, we do try to use technology where FM is 

available.  We also have FM Systems that we can fit as part of our loaner bank with hearing aids to newly 

diagnosed children, so our audiologists have that available to them.  They have access to those hearing 

aids especially for new IDs and when you're in the process of -- for Pennsylvania, getting Pennsylvania 

Medicaid and, you know, waiting to get their own hearing aids and own technology.  We have quite a bit 

of really nice technology that we can loan to our families and get them going very quickly.  And I'm going 

to talk -- I'm going to save some of these and talk about it but there are -- you can have as I said, that FM 

plus hearing aid program that you would want to use and we'll get into FMs quite a bit more.  Some have 

the automatic feature, we talked about that, automatic, it's really nice.  Okay.  Volume Control.  So, some 

people might remember the old volume wheels and stuff like that and you could set that where you 

wanted and people really, when they started to go away, were a little bit stressed out, you know, not 

having access to being able to [inaudible] that little switch, you don't really know what you're doing, kind of 

turn down, turn down, turn down, push, push, push and is it going down, it's going -- you don't know 

where it is.  It kind of freaked everybody out when that started happening but having sort of the volume 

control aspect taken away from the child or the family while it helps with dealing with feedback, it really 

always allowed you to know that the volume was at the level that you wanted it set.  And so, what's nice 

about really having you really limit the volume control on the hearing aid, you could take the volume 

control totally away or totally out of the picture from the hearing aid.  So while it may look like there's a 

volume control on it -- where is it?  Oh, it's in here, it doesn't necessarily -- you know, you have this little 

toggle and you're not -- what is that doing?  It can go up and down, but we can set the range that that 

goes up and down so you can really limit it.  So like, before on the old hearing aid, wheels, we you had 

those, when you were at one -- I don't know if you ever listened at one, you're not even kicking on.  It 

seems like it's pretty much off and you really didn't get any gain until you got to two and so they always 

had to wear almost at three and, you know, you tested it at four to see what would happen if it got 

cranked up to there and where you're going to -- it was really -- it was really a little bit loosey-goosey 

there.  So having this set, we can set this so that you have no volume control access where you're not 

turning it up at all, it is what it is and that's what you use.  You can also have it where you give the family 

a little bit of range.  It can go up a little bit, it can go down a little bit, a few dB and then you have a 

broader one.  So if you had an older patient, an adult in particular that, you know, they just need some 

control over that, then you could set that.  But the range is actually only like 10 dB that they could go up 

or down on either side.  It's not like we're giving them this full volume range like we used to have with the 

volume wheel.  So that's one of the primaries.  I have to say, it's actually really nice in certain situations, 

just to be able to take that away and out of the picture.  You know the hearing aid is being used at your 



recommended settings and isn't being adjusted down all the time.  So there's a lot of different kinds of 

hearing aids.  There's the in the ear style, there's the receiver in the canal.  So it looks like a little tiny bitty 

but the receiver is way down inside the canal, there's a little piece of tubing.  It's really great for more high 

frequency hearing loss kids, and then behind the ear is the more traditional hearing aid that we would fit 

with the earmold in place.  So, you know, hearing aid types are often decided depending on -- especially 

in the adult world, by how it looks.  You know, people are much, much more interested and it's sometimes 

about how it looks versus, you know, how is it going to sound.  Sometimes that's an adult's first and 

biggest concern.  For kids, we really -- we would talk about that depending on as the kids get older and let 

them try maybe some different things, show them pictures and all of that and have them be part of that 

process.  Depending on what you're going with though, you have to think about -- some of them are 

gonna have some limitations depending on the style that you actually ultimately go with.  They may not 

have FM capability, they may not have the same durability as a behind the ear.  With this receiver in the 

canal, you're going to be dealing with wax situations or wax building up around those receivers and 

having to clean that or change those out.  So those are some of the things that we look at.  Anybody in 

here have a child with a bone conduction hearing aid?  Yeah, more and more, right?  So, it used to be 

that it was the headband, you know, and you had actually a behind the ear hearing aid on one side and 

you had the bone oscillator on the other side and it was -- but we've been really fortunate that the bone 

conduction hearing aids have definitely also had big changes which is really exciting and they can be 

implanted so -- anybody have a patient that has it implanted where they have a port?  Yup.  So they have 

like a little port that sticks out of their head just a little bit and it snaps right in to.  A lot of kids using the 

soft bands then, is that what you have?  Yeah, which are quite nice and it is a surgical procedure.  

Usually, the kids are going to start out with the soft band and then as they get to be about five, six years 

of age, you can head then to trying then the bone -- the osseointegrated feature where it's just part of -- 

part of the child.  In -- you know, I think this technology has certainly come a long way.  A couple of 

manufacturers have that available now.  Cochlear purchased BAHA.  So BAHA has it's own like, named, 

bone anchored hearing aid and they had sort of that trademark and so -- and that was B -- capital B, 

capital A, capital H, capital A.  And then Cochlear bought them and now its capital B-A-H-A, you know, it's 

-- it's called a BAHA but it's not that same trademark.  The Cochlear did purchase that technology and so 

they service those individuals that have that.  Oticon also has a bone conduction hearing aid and then 

MED-EL is looking -- they have something called a vibrant sound which is like a middle ear implant, and 

that's also quite interesting but I'm not going to talk about that thing, sorry.  So, bone conduction 

technology, it's worn for individuals who can't wear traditional air conduction technology.  You're not going 

to fit this on somebody who could use a conventional hearing aid.  And so, we have children that have 

atresia which is where the outer ears are not there, the outer ear canal; microtia where the really tinny tiny 

ear canals just goes back and kind stops, you can't see the eardrum.  And so, they're not going to do a 

surgical intervention on these kids until they're a little bit more developed and so you would use a bone 

conduction hearing aid.  There's a lot of research going on for single-sided deafness so, you know, and 



we talked about those individuals that have like a dead ear.  A lot of people say they have like, no hearing 

on one side and they have normal hearing in the other ear.  For years, those individuals relayed there 

wasn't anything happening and so now, some of those individuals are using bone conduction technology.  

So the signal is then really crossing over and going to their good ear but they get it here.  And so, it kind 

of can help with some localization abilities and there's a lot of people that just feel like, it kind of balances 

them out and have really enjoyed that.  And again, that was done in the adult arena first and then headed 

into pediatric.  So we have -- this is kind of a trial, you see how it helps them out, what the kids think 

about, they get some good feedback.  We have kids that -- with unilateral hearing loss that are doing this 

and they'll keep like a little log, so you're talking about kids that are a little bit older able to give you that 

feedback.  And look at that.  And case by case, they do a trial period to see if it's really something that 

you want to go in to versus just, you know, fitting it and saying, "Here you go."  Let me see what else I 

have.  Any questions about bone conduction, kind of -- yeah? 

AUDIENCE MEMBER: I'm having a little friendly battle with a mom right now.  How important is the 

placement of the soft band? 

CARMEN HAYMAN: It's actually not as… 

AUDIENCE MEMBER: Can you [inaudible] that? 

CARMEN HAYMAN: Oh, I'm sorry, yeah.  So, she's having a little battle with a mom about placement of 

the soft band in the bone conduction hearing aid where it goes -- you could actually wear that right smack 

up in the middle of your head and you're going to hear it, so.  I mean certainly, we always think of it back 

here because this is where the microphone is and so, if you're talking about -- for directionality purposes, 

you would want it sort of on the side of the head there, that makes a lot of sense but you could actually 

have that and it's going to go to whichever cochlea is the best essentially.  Uh-hmm.  Anything else about 

hearing aids?  How am I doing?  Yeah? 

AUDIENCE MEMBER: I didn't understand your comment about it helping with the localization because if 

it's going to the other end way… 

CARMEN HAYMAN: Uh-hmm.  Right, but… 

AUDIENCE MEMBER: Everything is coming real [inaudible] 

CARMEN HAYMAN: Yup, sure.  So it's going to sound a little bit different.  It might sound a little bit softer 

to this ear versus what they're getting through their natural hearing.  So it -- they are going to be able to 

pick up on that a little bit. 

AUDIENCE MEMBER: They'll know that this was [inaudible] 

CARMEN HAYMAN: Uh-hmm.  Yup, that's like kind of the cross hearing aid technology that was -- has 

pros and cons and people have -- are fans of it or not fans of it, so.  It's that same kind of concept, just the 



same kind of concept like when you're wearing really any hearing technology and even if you're amplified 

on both sides and the sound comes in from your left, when it gets to your right, it's going to be a little bit 

softer so you know it came, you know, from your left versus your right.  So you have a little bit of that 

going on.  Yup? 

AUDIENCE MEMBER: My student's mother is looking into the bone conduction because she has bilateral 

loss, also bilateral chronic ear infection. 

CARMEN HAYMAN: Yup, thank you for mentioning that.  That's an excellent point. 

AUDIENCE MEMBER: Actually, [inaudible] started like, when she was on her antibiotics and constantly 

draining, the hearing aids were off anyway. 

CARMEN HAYMAN: Yup, exactly.  So that's a good -- that's fabulous.  Thank you for mentioning that and 

I'll pay you later for saying that.  So, perfect.  Because we know there are some kids that have those 

chronic draining ears and there's some -- some people call them wet ears, I heard somebody mentioned 

that, "I have this kid with wet ears all the time."  And so, when you have that situation, this is a perfect 

application for that because you don't have to worry about that and then you can kind of, at some point, 

maybe go back to air conduction or maybe this is the route that you're going to have to go but they still 

have that amplification.  It's… 

AUDIENCE MEMBER: How does it work then if you have a bilateral one? 

CARMEN HAYMAN: So, it depends it -- it actually depends on the degree of the sensorineural 

component.  So you can -- ideally, if you have a very mild or if you have normal bone conduction, it's a 

true conduction loss, like if you're missing your ears, essentially the outer and the middle ear, you 

stimulate right to the inner ear directly and so this is kind of all closed off and you're bypassing that 

system and going directly to the cochlea.  But if -- you can have a mixed component, so you might have 

poor air conduction threshold and better bone conduction threshold.  And they stay actually up to like, a 

moderate bone conduction line, so in a moderate hearing loss range which can be pretty significant, 

you're going to use a slightly -- there's different strengths as well within that and there's ways to set that, 

the gain of those, so you would adapt it for that. 

AUDIENCE MEMBER: And then for attention on focusing, like that's why you use our FM system like, you 

know… 

CARMEN HAYMAN: It's perfect and it's compatible. 

AUDIENCE MEMBER: And focus on what we're doing… 

CARMEN HAYMAN: Yup.  Yup. 

AUDIENCE MEMBER: That still can be applied then? 



CARMEN HAYMAN: Uh-hmm, yeah.  You can use a FM System with -- I think with -- I know with 

Cochlears and I'm fairly confident, with Oticons as well, yeah.  Yeah? 

AUDIENCE MEMBER: With cochlear dysplasia, what kind of a signal would that -- would that [inaudible] 

CARMEN HAYMAN: So no -- with cochlear dysplasia, like malformed cochlea and… 

AUDIENCE MEMBER: Any type of malformation… 

CARMEN HAYMAN: …and -- but nerve -- but you have a nerve.  So, with cochlear -- and the degree of 

hearing loss is? 

AUDIENCE MEMBER: Moderate. 

CARMEN HAYMAN: Moderate.  So you could look at -- and can't wear a traditional hearing aid? 

AUDIENCE MEMBER: Not -- not at this time. 

CARMEN HAYMAN: Okay.  So I mean, you could try it.  I would want to see -- and I -- I may need to talk 

to you a little bit more.  I need to know more than that but -- so cochlear dysplasia usually -- and it's 

moderate in both ears? 

AUDIENCE MEMBER: In one ear. 

CARMEN HAYMAN: Okay.  So normal in the other? 

AUDIENCE MEMBER: Uh-hmm. 

CARMEN HAYMAN: So, you could give it a try.  It depends on where your bone conduction line is.  And 

we can pull up and look at the parameters especially of Cochlear's device and see and that might give 

you that and -- a cross aid or anything like that discussed to try.  There's some -- there might be some 

things to look at there.  I'm happy to talk to with you a little bit, if you want.  We can look at it together.  I'm 

going to talk a little bit about -- we wanted to break maybe about 9:30 just to give people an option, so or I 

could break right now and then we'll go into cochlear implants. 

AUDIENCE MEMBER: Whatever works for you. 


