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SUSAN GIBBONS:  We have been told it is time to start.  Here we go.  Can I everybody's attention, please?  Good morning!  I want to welcome everyone here today.  We really appreciate you coming and showing your interest in this topic.  Both of us do sign and we really see ourselves as supporters and allies of the Deaf community and Deaf culture.  We really value those things, but for this presentation and this topic, we are focusing on children who can benefit from auditory information and auditory access.

So we are promoting visual support.  You will see that as we go through the presentation, but for this presentation, we are not focusing on Deaf culture and community so much.

So our choice will be to use spoken language.  We want to emphasize that because we want to show respect, but also match what is expected for the people in the presentation.

So if it is not what you expected, that is fine.  I understand.  You are welcome to leave and we will not be insulted.  It will be interesting for all of you here, we hope.  That is our hope so thank you very much for coming.

Okay.  Good morning everyone.  We are so excited to have you here today.  My name is Susan Gibbons and I am an audiologist at Boston Children's Hospital and I am on the Cochlear Implant team and it is my absolute pleasure to know I feel like ‑‑ is it not working?  Is it?  Is this better?  Hold on.  I am going to take my shoes off.

(Laughter)

This is not the first time I have had to do this.  I don't know why I wore high heels.  There we go.  We will all be friends here.

Okay.  All right.  Is that better?  Improvement?  Yes?  Wow!  I am getting yes, -- and talk louder?  I can do that.

So this is Dr. Amy Szarkowski and she is a psychologist at the Beverly School for the Deaf and also an adjunct professor at the Harvard Medical School.  We have never had this conversation before so we might as well have this now in front of him this audience.  You know how people say everyone puts their pants on one leg at a time ‑‑ I feel like you might put them on to together at the same time.

(Laughter)

Like I don't know ‑‑ anyway... yes?  So we are going to start out this topic.  We are talking about Multisensory Integration and Aural Habilitation for Children with Reduced Hearing.

Has anyone ever heard about multisensory integration before?  Can I get a raise of hand?  Nice!  Excellent.

And so we can get a little bit of information on who our audience is, can we get a hand raise for how many of you out there are speech language pathologist?  Okay.  A good amount

Teachers of the Deaf?  Psychologist?  Wow!  Physician?  Audiologist?  Nice!  My people!  Early intervention providers?  Parents?  Fabulous.  Okay, great!  We are happy to have all of you here.  Before we get started, I want to create a framework and tell you a story of one of my favorite supervisors when I was learning to become an audiologist and she told me a story.  It was called, "The Ham Story" during the holidays, she would make a big ham for her family.  She would cut the front and the back off and put it in the oven and cook it.  One day one of her friends came up to her and said, "Why do you do that with your ham?"  And she said, "I don't know.  My mom did that with her ham."  And she called her mom the next day and she said, "Mom, why did you do that with your ham?  Cut the front and the back off?"  And she said my mother and grandmother did it.

So then they decided to call the grandmother and they said, "Why did you cut the front in the back off of your ham before you put it in the oven?"  And she said, "Up my pan was too small."  .

(Laughter)

So that being said there's always a different way of framing things and a different way of looking at things that we have been doing for a long time and that is some of the information we will provide with you today, providing some of the new brain research that is out there that might help us in inform us of how we work with this population.

And we know the critical urgency of this population as far as brain development goes and so we are going to relate that to what we do.

So in terms of language outcomes of children with reduced hearing, we have come a long way and I know I am preaching to the choir here, but with the widespread and limitation of newborn hearing screening, it has resulted in significant and improved outcomes in our population of reduced hearing, the benefits of early detection, early intervention and early treatment have come a long way and we know that children with reduced hearing, regardless of the degree, if they receive ‑‑ if they receive these benefits of 1‑3‑6, they can develop age‑appropriate vocabulary skills.

But we do have a ways to go with this population and so, especially with this population, are we not raising the bar up high enough?  There was a study in 2018 that looked at the language abilities of patients with reduced hearing and it compared them to their cognitive abilities and so it looked at ‑‑ if a patient for example, had above average cognitive abilities, you would expect they would have above average language abilities and this in fact was not the case with over 40% of the patients that we worked with.

So over 40% of the children with average language abilities or cognitive abilities or higher than that and they call that in the area of underperforming in the area of language.  That they might not be necessarily reaching where they should be.  These patients, the ones they looked at with the underperformance in the area of language also had reduced social and communication abilities that lagged behind those of peers with normal hearing.

And so there are still children out there and children in particular who receive a benefit, who receive information from a Cochlear Implant that are not necessarily again, achieving age‑appropriate levels of language deficiency.  They are still about two standard deviations above that up typical hearing students.

There is a lot a variability and post-operative CI performance that remains even when you are keeping consistent all of the variables that we know that affect and are predictors of outcomes of Cochlear implantation, age of implication, comorbidities, anatomical issues, all of those factors are held constant and they are still some variability in outcomes of Cochlear Implant that we still do not necessarily know.

So we are talking today about using brain science as a form of current communication in current clinical practices of.

So brain imaging technology was created in 1977 and since that we have largely also had many advancements that have helped us to know how the brain itself works.

Knowledge and cognitive science has also expanded exponentially helping giving us a greater insight into the neurodevelopment and functional mechanisms of the brain.  For example, the brain is a hot topic out there, right?  For you audiologist ‑‑

AMY SZARKOWSKI:  You get to be like the brain ‑‑

SUSAN GIBBONS:  Okay.  Let's do it ‑‑ later on we will do the wave.

But for example, for you audiologist out there and any of you that have seen a hearing aid brochure these days it is always about the brain.  The ears are the windows to the brain.  That is the biggest thing that we are hearing and a lot of that brain technology or brain imaging technology is helping to expand how processing strategies of hearing aids work and talking about speech in noise at things like that.

However, that being said, there is more than one window to the brain of a child and we will talk about that little bit today with multisensory integration.

There has been developments in the brain imaging and these tools have still remained static.

So there are some limitations of unisensory input and debilitating solely $0.01 would be logical if the brain actually worked in a unimodal way.  Many protocols will emphasize the use of one sense with the exclusion of other senses however, the brain does work best at multiple senses are used together and bring more areas to process the signal.

Even if we are provided with information through audition only, the brain does not just talk at the auditory cortex alone however it works with other areas of the brain to process the signal, to make it more cohesive understanding of information provided.

Each of our senses provide us with a unique representation of the world.  For example, color is seen through site, touch is through the somatosensory system; however, rarely in life are we ever presented with anything that is unimodal.

So what is multisensory integration?  The definition of multisensory integration is that it is a process by which information from different sensory systems are combined to influence perceptions, decisions, and overt behaviors.

So perhaps ins and behaviors are not solely based on the processing of an independent sensory experience, but rather on the combination of information acquired through various modalities.  For example, if it is the sum summer time and you are outside and it is hot and you are sweaty, you see off in the distance this white box approaching and then as you see it approaching, you here a familiar child's nursery rhyme and all of that information together in the brain allows you, even if you cannot see what is approaching, I will go inside and grab my wallet because I will get myself some ice cream, right?  All of that works together.

There is an increasing number of studies that actually have concluded that many areas of the brain that were once thought to work unimodality are actually processing information multimodal early.  Some of the primary sensory areas are not receiving input from just one sense, but multiple senses are being employed or multiple areas of the brain are being employed to understand that sense.

The cortex itself thrives on MSI and in some cases, the survival of an organism actually depends on the appropriate responses to multisensory information.

So there haven't been studies that looked at many benefits of MSI.  When there are two senses that are provided, regardless of the senses, the amount of activation from the brain is actually more than that of the stimulation of a unisense alone in the brain.  Is actually an increase of brain activation and I can have some very good benefits and outcomes.  It can increase acuity in one of the modalities.  For example, one of the studies show that when you felt something, in addition to hearing it, the actual perception of loudness is greater.

There is a reduction of detection thresholds.

So when you are actually viewing a body part, it can actually enhance the tactile detection and perception at a stimulated site and there is also decreased response time and increased target detection accuracy.

AMY SZARKOWSKI:  So babies are absolutely multisensory beings.  Susan talked about ways in which senses combined to be not just two plus two but more than that.  But babies take in their whole world through their whole bodies.

And somehow, we sort of seem to forget that as we get older and the child is in the clinic and we are focusing on their language and audition and we seem to think that, but we need to focus on getting their hearing up and getting their speech abilities and we are not taking that it, in terms of the habilitation the piece, we are not necessarily including that, but it ‑‑ it is something we need to carry with us with all of the work we do.

So what we know about multisensory integration and babies?  Here is some cool stuff.  Babies a couple of hours old ‑‑ their vision is not yet good and we know that vision does not get really good until about four months.  But we know they can see.  But when they hear and see something and it goes together, they start to locate at a couple of hours of age.  This is not something they have been taught and had to learn over time, but babies are showing a disability that I have a better understanding of the world when I am able to combine those two senses and make sense of something.  Infants pay more attention to faces when they see the face and with the auditory information that they are receiving matches.

For example, studies have been done that look at individuals using screens.  Let's say you have a speech‑like was provider who has been a video recorded and you show that screen to a baby and that person who is in the video is doing all of the good things like being animated and doing the things we think help to engage babies, but when it is on a screen and the sound doesn't actually match and the lips could be the synchronous because if the baby coos all response in some way and the person has not engaged in them and that way and is not reciprocal, babies lose interest.  They lose interest.  We can track a baby's brains and say they are not getting it because it is not an interactive piece.

Four months old, they use these different ways to influence affect.  We can see babies regulate themselves and they respond to different caregivers and that doesn't surprise us, but then let's think about what that means in terms of habilitation.  As kids grow, there are implications for that.  The ways in which they connect to us anymore information we are providing them, the more they understand about what it is we are trying to teach or to have them learn or be trained.

Baby brains crave language, right?  Language helps us to make sense of the world and all babies, regardless of their innate cognitive capacities actually demonstrate knowledge and desire for language.  It is pretty amazing and pretty cool.  The brains are primed ‑‑ you probably have heard this ‑‑ brains are primed at birth to understand all of the sounds.  It doesn't matter if they are born in Chicago or Korea, but those are different sounds and those languages and baby brains can make sense of that.

We have probably heard that babies by around six months of age decrease in their ability to do that.  If you have a 2‑year‑old who has never been to Seoul, Korea  and trying to learn Korean, it is a different process than if baby was raised in Korea.

How do babies do that?  This is the cool stuff.  It is statistical learning.  The extent of exposure that babies get to a language combined with other senses that support that, the visual things are there too and the touch and the other pieces of their senses are involved and baby's brains do statistics and they say they are recognizing those patterns and the patterns that are important for an English language consumer are different than for a spoken Korean language consumer, but baby's brain start to do that really early, but the more they are exposed to language, the better that can be.

And one important piece of that is how they do that is they are seeking patterns, right?  There are sounds that have meaning, like (Noise) And it is not a sound that is part of my language that I use every day, but a baby here is that a lot and they know that it is a nonlinguistic sort of marker.  That is a sound if they have auditory access and they have a sound they can hear, but their brain knows it is not part of the language, but it is indicating something else, right?  Isn't that cool?  I do want to emphasize here that the pattern search and happens in brains whether we are talking about exposure to an auditory language or to ASL.

In this way brains are primed for language.  If a child does not have auditory access, that searching for patterns is still happening in a child that is still exposed to ASI.

Or other sign language around the world.  Social interaction is so important for teaching language and it really can't be ‑‑ here is language and here you go ‑‑ and in they receptively get it and process it.  The way in which we learn language involved that social interaction piece.  Where that interaction happens is really magical and that is a really important piece that we need to think about when we are thinking about habilitation.  If we are only focused on the ear and we are taking away the personal interaction piece or we are covering up the cues that people need in order to access information, that personal interaction decreases as does learning and the brain has not been engaged in the same way as let me really talk to you and show you things and engage with you in that way.  It primes the brain and makes it ready for learning.

So how does that work?  Even before there is any language involved and before a child actually stuns ‑‑ understands and comprehensive language they are exposed to, the aspect of social medication like joint attention is hugely important.  In our field ‑‑ I don't know if you are in the early intervention field and people talk about joint attention, at the child does not have joint attention, what does that mean?  There are concerns and like a codeword word about autism, right?  But here's the thing picked there are lots of kids who are deaf or hard of hearing who do not have autism and do not show really strong joint attention because they have not been primed for that.  The joint attention piece, where it is not directed, but interactive he is really important for brain development.

The way in which a parent responds to a child's expiration and when a child is exploring things in you start to say, "Yes, that is right!" And when they picked up a new toy and you are explaining it to them and they show it to you, part of that exploration, when that is encouraged, babies are more active and they are learning faster.

And so again, taking us out of the therapeutic mindset to say how can we encourage that interaction and expiration of the environment across the whole baby's they really helps to foster linkage of element and cognitive abilities.

Some research by Romeo who did a little bit of work in our clinic and is now at MIT talked about this term, you probably maybe have heard about the 30-million-word project?  There has been this push around babies need exposure to language it we don't disagree with that, but there is a newer research from 2018 that says it is not only exposure to language, but the term of the interactiveness of the language that seem to have a bigger impact rather than just how many words is the child exposed to.  That I think builds into this idea of a social multisensory integration.

We also know from the literature that parental responsiveness and communication needs to be accessible.  Here we are really talking about if your baby is with a Cochlear Implant or hearing aid, that is great.  If they don't, we still need accessible language.  As you can see, we are not in any way anti‑sign language approaches.

The brain does not process information in just one way so this is a picture ‑‑ it is crossed out, but it says a temporal lobe ‑‑ we used to think the temporal lobe housed the language and the occipital lobe just did vision and we use to think or describe that what these parts of the brains were believed to have done.

It turns out now that will be at the functional engineering of the brain, it is way more interactive than we used to think it was.  I think that is really important here

Still me?

(Laughter)

Okay.  Related to learning, multisensory integration, we are talking about the connections between language and the motor cortices.  If you have just one sense and the child is just been exposed to auditory information, the way the brain understands that is far more limited than I get to explore and use my motor cortex and the right temporal parietal lobe, which also helps me understand the space and when I am engaged in a way that is using all of these senses, all of the brain is lighting up and we know it fosters understanding and cognition in the baby and longer term your turn.

SUSAN GIBBONS:  Okay.  My turn.  Just going back to the brain picture that Amy showed, that picture of the brain, like I don't know, was their coffee left this morning in the exhibit hall?  Okay.  I don't know.  It was a rough morning yesterday morning and I feel for a few people, but when you are walking into that area and you are smelling coffee, you don't see coffee, but as you smell the coffee in your brain, you are picturing coffee and also you are learning all of that and bring in all of that top‑down information like I am at a conference and it is the morning and usually, they provide coffee.  I am smelling coffee and there must be coffee.  Even though you do not actually see it physically, you see it in your brain and it is pretty cool how it works that way.

So they multisensory input, the input of more than one sense is added as we mentioned before.  The area of stimulation of the brain is significantly more than that then just more unisensory inputs alone.

So how does it work with speech perception?  So the McGurk effect demonstrates the impact MSI on this.

So the McGurk effect, what happens is the person is exposed to an auditory stimulus and a visual stimulus that don't match.  In this example, a person is watching a video of someone saying, "Baba" and at the same time, simultaneously they are hearing to the auditory stimulus of, "Gaga" and they don't match.  The actually perceive it and the brain combines of those two inputs together and it perceives it as, "Dada" and something that is not perceived in either condition, but the brain actually inputs that together.

And I see that ah‑ha face back there and I like it.

In addition to that, we use the kinematics of the head and they face and especially your eyebrows and mouth that contribute to the understanding of the information.

For example, if I talk to Amy and all she could see is my mouth and I said Amy, I had a great time last night at a great night last night.

Okay, fine if that means something.  But how about this:  Amy, I had a GREAT night last night, completely different.

(Laughter)

We didn't see each other last night.

And different meanings, it is not just the auditory input that gives meaning.  But all of the other facial expressions, mouth moving, tone of the voice and how Amy knows me and that is how she's using her top‑down information.  Like she knows that it was a GREAT night and all of that stuff goes into understanding.

AMY SZARKOWSKI:  You might know this, but she is kind of fun!

SUSAN GIBBONS:  So regardless of someone's hearing status, everybody benefits, or most people benefit from understanding the speech when they both hear and see the person talking.

So I don't know; there are some of you out of the audience with glasses on.  Does anybody ever say, "Hold on a second, I have to put on my glasses so I can hear you."  I cannot hear someone without my glasses on.  Having that input to is really, really helpful.

And impact combining auditory and visual information similar to the area of stimulation that happens in the brain when multiple senses are combined together, combining auditory and visual input, actually the scores are more than additive.

So in the study, which was back in 2005, 36 typical hearing adults were exposed to information that was provided in an auditory only context, a visual only contacts and then auditory and visual together.  When they were provided with a sentence that was just given to them with visual input only and all they could see was the person's a face and lips moving, they understood 20% of the information.

When they heard it only, no visual input, only heard an audio recording of the same information they understood 60 ‑‑ sorry ‑‑ 40% of the information.

When they heard and saw that information, their understanding went up to 80% and that is more than additive.  It is like going to target and getting three things for the price of one!  Sign me up!

So when you are thinking about how does the mind do this, like how did they combine it together and thinking about visual and auditory information, by nature they are complementary of one another.

So as far as the aspects of the nasality and voicing characteristics of speech, they are very apparent when you are using an auditory input.  You can have the best visual information from someone, but the view of someone talking, but you won't process sincerely get the voicing and nasality from the audio information alone.

Placing the queue, no if someone is producing a sound in front of their mouth, with their lips, with their tongue, in the back of their mouth, those are helpful visual information, particularly in conditions where someone is in background noise or it is not completely understandable auditorily.

And so they work together, so thinking about there is something called the neighborhood activation model.  You are thinking about lexical neighborhoods, both auditorily and visual.

And so for example, something to look at like the target word in this circumstance is, "Fish" so in the auditory only neighborhood, what you are doing is there is the only option of, "Fish" if you did not completely hear what was being said.

And what provides a word in this neighborhood is that if you are either deleting or substituting an actual phoneme in the word.

So you heard, "Fish," you did not completely understand it.  It could have been fib, fizz, fin and there is also top‑down processing that happens based on how common the word is in your vocabulary, your language, how much you are exposed to it.

For example, if, "Fish" was being presented, you would probably be more apt to think it was fin instead of fichu ‑‑ I never had heard that term before ‑‑ it is a term of a square piece of fabric that was used in the 19th century that was used to hide a low feeding dress on a female.

Not a high probability of that ‑‑

AMY SZARKOWSKI:  In case you were not going to learn anything today ‑‑

SUSAN GIBBONS:  That is what you will learn ‑‑ you are welcome.

The visual neighborhood of, "Fish" are words that look similar on the face.

So when you are provided with only auditory and only visual input, there are multiple options that the information could be however when they are combined together, it is reduced down to just one word, "fish," which is your option.

They are like peanut butter and jelly ‑‑ back to you, Amy.

AMY SZARKOWSKI:  Sue has already primed youth for this because she is talked about top‑down a little bit, but here the thing:  The brain does both top‑down and bottom‑up and it cannot do both of those things.

So what are we talking about in terms of understanding?  Well, if we are thinking about auditory information, if you look up here from the bottom, the sensation of having some auditory stimulus, perceiving it, interpreting it, evaluating it, that piece of it goes up.  You have some information and it is like, building blocks.  You put them together and it builds up to something.

And the top‑down processing piece is it you have some understanding of where the conversation is going and you are making meaning of it and taking the data, even if somebody mis‑speaks a word, you can generally understand it and say that wasn't quite right, but I understood the context and I understand where you're going and generally that line of conversation and that piece, right?

So this is really important because this is how the brain works and yet our modes of supporting and understanding in terms of auditory habilitation have not followed this model.  They have not taken advantage of knowing how that brain piece works.

So continuing with communication, absolutely there are people who are fine and that is their language and there are people who are oral communicators and that is where they hang and lots of people are in the middle, in fact most of us, as Sue said.  If you have only auditory information or only visual information, you understand things may be compromised.  We are not talking about if ASL is a full language or spoken English is a full language, but if you have a visual supports and you talk to somebody who is not a native English speaker, and they are visiting ‑‑ let's use our plenary speaker from yesterday, from Germany.

You are like what is the word?  And they show you a gesture and even if it is not the same gesture that I use it, it helps facilitate understanding.

The idea that we are one or the other is pretty false.  If you watch me, look how much I use my hands when I talk.  That is very different from just multisensory integration, but the idea that we are being to use the senses in order to both understand information, as Sue discussed, and also to convey information.

For a long time we had heard in our field that there is competition sorted between the visual and the auditory access and particular people say if you give children too many visual signs or visual supports, that means that they are not going to have the exercise that they need for their ear to hear better but it turns out, guess what?  That is not how it works.

So that I think is a really important thing to know.  They don't compete for real estate in the brain.

I think we should do sort of say that one of the points of this is we want to move beyond the camp of saying, "This is the way we should help Deaf/HOH versus this is the way we should help Deaf/HOH" and we should say, "How does the brain and what we know about the brain informant what it is we need to do?"  So knowing that they are not competing for the real estate in the brain and the more sensory information we provide, the more comprehension we offer a child, that helps them to grow in both of those senses, right?  So it really is not competition, which is a big thing to know.

And went they are used together, it can lead to better comprehension and the more you comprehend at a younger age, the better of a learner you become and the better of a learner and the more curiosity you show and the better it continues and we are talking about trajectories of development that can be influenced when we give lots of information early on to foster and stimulate brains.

So the outcomes that we are talking about are really not related to using a specific strategy for communication or a technology tool.  Again, what we are really saying is that whether you have a child who is a sign language user, Cochlear Implant user, anywhere along the spectrum, a child who has reduced hearing of some kind, benefits from multisensory supports.

Okay.  There is a multifactorial process and there are a lot of things that contribute to how children do, age of intervention is one of them that we mentioned and smaller on the screen that you think it is.  My apologies to you.

SUSAN GIBBONS:  Moving over.

AMY SZARKOWSKI:  Last night was really great ‑‑ experience with auditory access and residual hearing is a factor and etiology, what is contributing to a child's hearing status certainly creates a role.  Parental involvement and how engaged they are ‑‑ and if you have been following studies, it seems to be more significant than age of a dedication of reduced hearing and how children do.

And that is a big deal.  I feel like we say yes, those parents are involved.  But it is a really big deal.

Now joint attention and again, we foster joint attention by saying look at this ‑‑ let me show you this ‑‑ it let me give you additional sensory information that makes you want to communicate with me, all of those influence how well a child does in this process.

SUSAN GIBBONS:  A lot of those prelinguistic communication skills regardless of the status of the hearing, by nature it is multimodal when you think about them, gestures, vocalizations, those influences of maternal sensitivity, those are all positive predictors of later language development in our patients.

There are correlations and all of these correlations, they are not discrete but rather like MSI, they all work together to form a cascading model of language.

And so there is a study that showed that.  In fact, mothers of infants with reduced hearing, they are more apt to respond to their infant's communication behaviors if they were multimodal.

And so it gives in to that turn that is very important for later language development.

So in terms of technology and in particular with Cochlear Implants, yes, it is true that Cochlear Implants do provide more auditory access for patients who are Deaf or at reduced hearing however we know that it is a tool.  It doesn't restore hearing back to normal and it still is a spectrotemporally degraded signal.  For children who are prelingually Deaf children who undergo Cochlear Implants, studies show that performance is enhanced when they are provided with both visual and auditory information together.

And so providing visual input is not cheating.  It is just allowing the child access to be able to perform better.  Did you have something to say?

AMY SZARKOWSKI:  Can I add this?  Especially Susan is the audiologist, But there is a role in doing testing, we are testing a child audition in an audiology booth in that study, we are not saying that we are getting rid of the ideas, but testing a child to be able to tell us the real world and providing them and helping them to understand is very different.

SUSAN GIBBONS:  And there is a plate to for those discrete listening skills, to know how someone is doing in performance and the technology is actually working, but it is not necessarily something that enhances communication.

AMY SZARKOWSKI:  The idea that it is cheating; we hear that.  We hear people say it is like cheating, but it is really not.

SUSAN GIBBONS:  That is how the brain works.  It is the brain.

So thinking about that, just reconsidering that listening hierarchy.  This is a pop quiz.  Does anybody know in the listening hierarchy, when it was created, what year?  Anyone?  A long time ago?  1993?  1973?  Anyone else to look at like the price is right ‑‑ 1970?  Who said that.  Okay.  I am buying you a coffee in the exhibit hall room.

(Laughter)

You are right!  If there is any left ‑‑ it was created by Hirch in 1970 ‑‑ does it?  Okay.

AMY SZARKOWSKI:  That was a really hard quiz.

(Laughter)

SUSAN GIBBONS:  It was a GREAT last night.

(Laughter)

Sorry.  Okay, the pop quiz ‑‑ it was a really great GREAT night ‑‑ great job reading.  Yes.  It was in 1970 by Hirch.  It was a method to rehabilitate adults and it was made popular in 1983 and really it is the premise of where a lot of our oral rehabilitation stem off of a lot of Cochlear Implant providers and other protocols that really promote use of for this.  
The idea behind it is that it has different levels of progress through the listening ladder or listening hierarchy so it progresses from the easiest circumstance where it is sound awareness and there is some other steps in between and then at the end the highest level is comprehension.  But does the brain actually work that way?  Pop quiz.  No, it does not work that way.  It is not necessarily a ladder.  But there are a lot of things going on, there is the top‑down and bottom‑up processes.  It is not necessarily based on neuroscience, but it is like the ham in the pan.  Why are we cutting the front in the back of the ham off?

AMY SZARKOWSKI:  We have a better ham and better cooking technology.  I did not include the steps involved because I did not want it to be reinforced.  I really thought it people looked at the slide, they might think we are endorsing it, but we are not.  The point is to say that is not how it happens.

You to detect sound related things to comprehension ‑‑ again, the brain ‑‑ there is understanding that relies on lots of other factors, not just I have got it.

SUSAN GIBBONS:  That is where this talk came from.  It was interesting.  It was two years ago, one of our SLPs walked into Amy's office and was talked about the listening hierarchy.  An excuse me what we the brain does not necessarily work that way.

And we are like how does the brain work?  What is a recent brain research that is out there that we can look at and may be the way we frame how we are rehabilitating these patients?  So Amy started a brain group, which was a multidisciplinary group of professionals around the Boston area.  We met once a month and we looked at various research articles on the brain and it was really fun.

AMY SZARKOWSKI:  The challenge too is like if you say it doesn't exist or it doesn't make sense to me, the neuroscience does not support this, then you have to try to prove it and that is a journey and I have no done.  But it is so fun to engage with colleagues who are like yes, if that is not how the brain works, we need to think about what it is we are doing in our practice and it has been so inspiring.

SUSAN GIBBONS:  It was.

AMY SZARKOWSKI:  For the brain people it was like wow!

SUSAN GIBBONS:  And as an audiologist, I did not know anything about MSI or that it existed and there is all of this literature out there.

So thank you.

So rather how does the brain make sense of sound?  Various areas as we mentioned of the brain are being employed simultaneously.

So after the sound reaches the primary auditory cortex it goes on to the secondary auditory cortex and that is like the launching pad for the rest of the brain.  There are tons of connections it makes with all different areas of the brain that go back and forth to process the signal and it is a meaningful representation.

And this especially helps to fill in the gaps of information, especially and background noise if you are not getting everything or not understanding what is being said, then your brain, again, fill in the gaps using this processing.

These higher order areas include neurons that respond to multiple senses that we mentioned.

And so they are so heavily interconnected with one another that they actually function as a cohesive unit versus steps.  Importantly the brain relies on, as we mentioned, both top‑down and bottom‑up processes and they transform the stimulus into a unique pattern of neural activity.

AMY SZARKOWSKI:  Okay.

So making sense of the auditory input when it is available to a person.  We rely on previous experiences with the language used.  If I am communicating with high level executive directors, if I have misheard some information that he or she said, I might fill in the blanks in a very different way than if I am communicating with a younger child or somebody who is a peer.  Our experiences influence the primer for what it is we are going to hear.  Our communication partner matters and our familiarity with that person.

And Sue can start a sentence and I can laugh and she doesn't have to finish the sentence because I know where it is going and usually, it is down a dark hole.

(Laughter)

But if you are familiar with that communication person, it influences your understanding of what it is they may say.

Contextual clues from the environment; looking at the raised eyebrows from Sue makes me think maybe I need to go back.  In an audience, on might need to give another example because that person looks like it may I offer a little bit more information, they will understand it better and there are many, many ways we take in the contextual clues and we change what it is we can.

The tone of the message; absolutely had matters.  If you are a parent and you have ever raised your voice, you know that you can say I don't think that is a good idea and that is very different from saying Sue, not a good idea because you are conveying information.

The actual auditory input is a much smaller piece of this whole big puzzle.

And then your cognitive and linguistic abilities are absolutely influencing that interpretation and understanding.

So even when the auditory access is good and the person can even repeat what it is you say, so they haven't demonstrated comprehension, that auditory understanding, that ability to comprehend what was said could be different and all of those matter in making sense of auditory information.

If that all matters for helping somebody to understand, we argue all of those things should be part of our habilitation and our training and support for the kids we are working with who have reduced hearing.

So we think it is time to change clinical practice, kind of a big statement, but we think that there is sufficient evidence to say we kind of really needed to do that.

So hearing technologies are imperfect and even children who are consistent users, and they are not always of the ear‑gear or Cochlear Implants are not everything.  I we know that to be true and we know that the first years of life are important for brain and language development.  I feel like at EHDI we talk a lot about the importance of language development, but also thinking about linking it to the brain that is developing and maturing at this time too.  This is the time when children are young to make sure we are giving them there best potential for that give a child to be able to understand their world.

In order to do that, employ multiple senses helps to foster comprehension.  Again, not cheating.  Helping to foster comprehension makes a child more capable ‑‑ there is a million things, like it builds up a at all of those things too, and psychologically very good for child to feel competent.  In addition, it influences the learning that they are able to do going forward.

So consistent and accessible only language really matters.  I am preaching to the choir a little bit, but we formed the neural connections associated with positive linguistic and cognitive development will outcomes.  It is a big deal for a child to feel like, "I can use language and I can make my needs known and people can respond to me in a way that is appropriate."  It is very empowering for a child and for their brain to be primed in a way that resolves that.

For infants who do not have hearing levels that allow them to benefit from sufficient access to language through hearing, so this is a child who is not been sufficiently from here hearing aids, Cochlear Implants, other hearing technologies, a visual language as well as gestures and a prompts need to be used.

If a child cannot benefit, they still need that same information and we have demonstrated also that even with people, adults who have perfect hearing, that they benefit from having multisensory information.

Sometimes in our field people will say it is either sign language or you know again that sort of two ends of continuing.  There is a very important role for the gesture is an very important role for visual supports to be part of our communication with all children who have reduced hearing.  It is not cheating and helping to foster understanding.

We are leading up to this.  I feel like we have said it, but MSI is pretty important for brain development and the integration of all of that information leads to higher cognitive functioning, overall.

Sue talk about auditory information is not just going to the auditory cortex, but it goes there first and then the brain lights up when we give understanding in context.

So all of those other environmental aspects that matter.

And absolutely brains learn best when information is provided using more than one sense.  We have looked at the literature and children who have reduced hearing and we have looked at children who have vision difficulties and we have looked at various kinds of ways in which the senses contribute to brain understanding and the more since his we provide across all of those areas of research really strongly suggest multisensory integration is important.

The social piece is so key, right?  The brain "gates" information and that means the baby's brain is flooded with tons of stuff and it has to decide where it is going to focus attention and went there are social engagements involved, that is where it will put their attention.

So we can make our quote‑unquote training of linguistic stuff involved in a social way and babies are going to be more primed to understand that.

Social interaction triggers brain networks and starts the brain to be primed for learning language.  If your child ‑‑ and it is your mom, but is talking and you look to them and you have a very different expectation than that is a boy that I don't know and is a disembodied is one I am not familiar with.  The exchange is different in the way the child understands, but those two adults, the mom with whom the child is comfortable and another adult can be saying the same thing, but because of the way that they will naturally interact with their faces, the child's comprehension of what they say will differ.  Make sense?  Exactly the same information being integrated.  Who does the communication?  How well they are attending to and giving the joint attention and turn will influence how the child then responds.

SUSAN GIBBONS:  So we think that therapy, if you haven't got this by now, it should be multimodal.  When I was working with adults, you know you would have adults come in that were not happening with their amplification devices and we would say, "Well, when you are in a restaurant, find a quiet area and find it well lit.  The phone will be more difficult as you cannot see the person's face."  We are counseling on that population to make sure we are using the ultimo total and multisensory input and why are we counseling families and children any differently?  So using all of those multiple inputs together, know that the technology that we are using is imperfect and even with ‑‑ you know no matter what technology it is and we are learning how someone is doing with a Cochlear Implant and they are in the region of critical brain development, one not give them all of the information that they can use to help with brain development, using all of the tools in our toolkit is of just one.

The brain is does not work in a linear manner and so should our rehabilitation protocol is different?  Or the same?  The brain does not, "Add sounds together to lead to comprehension."  As a mention, it is language, world knowledge, familiarity with the communication partner and all of the other different cues that assist in the understanding of the information.

So instead of focusing on a particular skill until it is mastered at the exclusion of waiting for other skills, for example, waiting until a child can do a sound before going onto the next step in the listening hierarchy, why not using a broader context, because some other strategies can further facilitate development and understanding.  There is a role as we mentioned for those discrete skills, so those 1‑3‑6 are helpful in making sure that hearing technology is working and I have a diagnostic application to them, but it really ends there.  The child does not go to the airport and say, "Mom look at that big ah‑ha out there."  .

(Laughter)

There is a time at a place for it and using those discrete listening skills really promotes ‑‑ I mean it doesn't promote that child language or turn‑taking that is so important for further cognitive and language development, and social skills.

AMY SZARKOWSKI:  So continuing on the continuum of communication opportunities, really following that child's lead.  We started doing this research and I look at information being distributed by all of the Cochlear Implant companies.  They are using the listening hierarchy.  It is very much this idea.

And we have had a ton of conversations with people who are working with children who are deaf and hard of hearing.  Let's say they are early language interventionist.  We are talking about them waiting until the child can repeat the same sounds before we move forward.

And I think this also drives this work, this idea of what we see happening in practice is hard to know this is our attempt to say what has informed the field since 1970?  We have a newer things that can help to guide us in the way that we are helping and supporting these children.

SUSAN GIBBONS:  We have a new pan for the ham.

(Laughter)

This is you ‑‑

AMY SZARKOWSKI:  So parting thoughts, research continues to really inform us and we need to make sure we are engaging in that.  I think at talks like this and others that you attend really should be taking and what does the research say?  We love the process of getting together and analyzing and looking at some of the current research and we encourage you to do that because there is so much out there and if we rely on what we have always done because that is how our grandmother did it, that is not going to change our practice and it would have the same influence on outcomes.

And we really need to be cognizant of these findings and help that inform the kind of care that we are providing to the families and we can also help families understand the role of fostering their own child's brain development, which really is a powerful thing.  When families are like wow!  My child's brain is developing and it is up to me to use that input, that is hugely powerful and exciting for the families.

This is a total plug ‑‑ so four days ago, Sue and I have a paper that got published!  Uh‑huh!  Multisensory integration.  The link is here, it is published in ASHA and this is an outline of what is included in that paper, but there are all of the references and all of the research here.  This is not us saying this.  But we are drawing from what does the science say?  Cognitive neuroscience, so we pulled this together and we have a review paper and we are proposing that we really change the practice.

SUSAN GIBBONS:  I did bring a couple of hardcopies, like hot off the press.  It is going to be published in April in the perspectives Journal.  But it is like in the early ‑‑

AMY SZARKOWSKI:  Online publication kind of thing, but you can also ‑‑ we have cards and if you are interested, you can e‑mail us and we will send you a PDF.

So with that, we will close and we will say we appreciate your attention and coming to this talk and engaging with us.

So we will remain afterwards for questions, but thank you, so much.

SUSAN GIBBONS:  Thank you.

(Applause)

(Comment off mic).

AMY SZARKOWSKI:  Her comment is we have a link.

And we make it live?  We can add a hyperlink to this?  We can try.

SUSAN GIBBONS:  Yeah.  But I just don't know ‑‑ I don't know if it will be updated on the actual slide.  Do know what I mean?  I mean we have our cards.  I would be happy to send you the link.

(Comment off mic).

Yes.  Sorry.

AMY SZARKOWSKI:  Yes?

(Comment off mic).

GUEST:  You made some very valid arguments in your research and talk that absolutely makes sense.

And I notice ‑‑ I practice this in my practice every day.  I worked with infants.

And my question is, how is all of this being perceived by those who use the smaller pan?

AMY SZARKOWSKI:  We will see.  This is hot off the press and we will see what the reaction might be too it.  I hope that people will say, "This makes sense."  I hope people will say, "It is time to move beyond that."  I do think there are people who have certain philosophies and approaches that they think like we should cover up ‑‑ I think there might be some resistance and we are kinda prepared for that period, but I think that comes from that is how we always have done it approach as opposed to wow!  Look what the science is telling us and how that really should inform us.  We are okay because it didn't help to foster a conversation.  Yes.  We are done with time.  We are getting the, "Get off the stage" kind of motion, but feel free to come and talk with us.  Thank you, again.

(Applause)
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