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>> Hi, everybody.  So it's a couple minutes after 9 so we're going to go ahead and get started.  I'm going to keep checking in stragglers at the back so just ignore me so I'll have everybody that's presenting introduce themselves and then we'll go ahead and get started.  


>> ELIZABETH WALKER:  Hi I'm Beth  Walker and what we're going to do today this is a little bit different.  We've tried it before at ASHA.  So we're going to talk for about 20 minutes.  Kind of give a background on the outcomes of children with hearing loss studies -- the Oklahoma study some of the findings of that project and then we'll break up into groups and rotate through stations so this is a hands-on workshop -- there will be people stationed at each station.  To go over various topics with you.  You have been preassigned to different groups  So the last slide will show or one of the last slides will show what group you're starting in.  


Do we want to do more introductions than that?  


>> Okay.  We'll go ahead and get started.


>> ELIZABETH WALKER:  So this is Technology 101.  So disclosure, we have no financial or non-financial relationships about the products that we will discuss today.  


So I'm going to start off with a brief overview on the Outcomes of Children with Hearing Loss study.  This is a longitudinal study.  It's been going on since 2008.  And it's a multi-center study through the University of Iowa.  Boys Town National Research Hospital in home had a Nebraska and University of North Carolina Chapel Hill so we've been continuously following children with mild to severe hearing loss since around 2009.  


The children who participated in this study, we had 317 children with mild to severe bilateral hearing loss and we had a comparison group of 117  children with difficult hearing who were matched on age and socioeconomic status.  


This plot here shows the distribution of hearing loss of the children in the study.  Most of the children had a mild to moderate hearing loss.  One of the exclusionary criteria for participating in this study, the OCHL project was the children couldn't have cochlear implants when we started this study we were interested in children with hearing aids and mild to severe loss with outcomes and because of the cochlear implant exclusionary criteria.  


This map shows where the children were coming from in this project.  Like I said this was three primary centers that were recruiting the children and collecting data over time.  


But we ended up recruiting children from 16 different states in the country.  


The goal of the OCHL project is to try to explain why we see so much individual variability in children with mild to severe hearing loss.  


So we were looking at what are the underlying factors that will explain individual differences in language and academic outcomes.  


So I have two videos here to demonstrate the wide variation we could see in outcomes.  This first video is a little boy he was identified through Newborn Hearing Screening.  He had moderate hearing loss hearing.  Yes, moderate hearing loss.  Wore his hearing aids consistently.  Had well-fit hearing aids.  And was identified and diagnosed at a young age.  


So you'll see, he's doing a task we used in the study called the art gallery task.  It's a pretty boring task you'll see.  The parents have to go around the room and show the children different pictures of art.  And talk to the children about what they like about each picture and then they go to pictures how they -- the pictures they don't really like so to see how the parents are able to engage the child in kind of a boring task.  I'll show you this is a video of him doing the art gallery task with his mother.  


Okay.  So that was the first little boy.  


The second girl, the second child over here she was also identified early.  But due to some family issues, she stopped wearing her hearing aids for an extended period of time.  So she's the same age as the first boy she's around 3 years of age but you'll see vastly different outcomes in her language skills.  


So when I see that video I'm reminded I have 18-month-old twin cousins -- sorry, niece and nephew but they are like her but she's 3 years old so she has significant delay in language skills.


>> Another facet of the OCHL study we were trying to figure out -- is there an association between language skills and outcomes and how much access to the speech spectrum children have.  


But in the research literature this has been very mixed.  Some studies have shown very clear associations between hearing levels and outcomes and children with more severe degrees of hearing loss have poorer outcomes.  Children with more mild hearing, more audibility, better access to the speech spectrum have better outcomes.  But other studies have not found a relationship at all.  So we talked about this a lot as we were developing this research study and the conclusion we came to was the audiogram actually doesn't represent how children are children with -- how children are hearing with their hearing aids or how often hearing aids are being worn even if we're looking at pure tone average as this predictability in language outcomes we may not find an association because it's not getting at the child's cumulative auditory experience so that's something when we go through the stations today we'll talk about some of these associations where we have looked at actually instead of the audiogram as a predictor of outcomes, we have looked at how much auditory access with the hearing aids may predict outcomes and how consistency of hearing aid use would predict outcomes.  


So like I said a lot of the previous research has looked at pure tone average as a predictor of outcomes.  The research has really been mixed on that topic.  So our perspective in the OCHL project is there's really moderating factors that are influencing the relationship between hearing levels and outcomes and we think of these as three factors that really reflect the child's cumulative auditory experience and this is audibility, how much access they have to the speech spectrum with their hearing aids.  Hearing aid use, so how often they wear the hearing aids, on a daily basis.  And then linguistic input what kind of linguistic input are they getting from their parents?  


In terms of audibility, one of the stations will have as you go through the stations, is looking at verification and the Speech Intelligibility Index.  So the Speech Intelligibility Index is a metric of how much access we have through hearing aids.  And it depends on the degree of hearing levels.  But also how far away the person is from the speaker and how much background noise there is.  


So when you go through that station you'll learn a little bit about how we verify hearing aids to make sure they are fit -- they fit appropriately and how we measure the Speech Intelligibility Index.  


What we found in the OCHL study is that best practice really makes a big difference in how well fit hearing aids are.  And what the Speech Intelligibility Index can be with hearing aids.  


So we found that some children we can get the target Speech Intelligibility Index through hearing aids.  We can also actually measure this with the kid's hearing aids themselves.  And what we found is in the majority of cases, children are underfit with their hearing aids.  So the gray lines here, I don't know if the mouse will show up or not, the gray lines here show the target Speech Intelligibility Index.  Where the hearing aids should be fit based on prescriptive targets.  And the black lines show where the hearing aid, the measured Speech Intelligibility Index so how much access the child actually had with their hearing aids on  And you can see in some cases the children where arrows are pointing these hearing aids are actually very underfit in some cases.  


But does that actually matter?  Does that make a difference?  


We know that we can improve the audibility of hearing aids using best practice verification techniques.  But does it actually matter if hearing aids are fit appropriately?  And one of the things we found in the research we have done is language develops at a more rapid pace  We see steeper growth in language trajectories for children who are more appropriately fit with their hearing aids compared to children who are underfit with their hearing aids.  


So this white line here, these white triangles, show children who had the most appropriate fit for their hearing aid after we took into account their hearing levels.  


The black circles here show the children who are getting the least amount of benefit from their hearing aids.  So these were children here who were essentially underfit with their hearing aids.  Along here we have language scores from the data we collected as part of this project and along here we have chronological age in years.  


What we found is as we follow the children over time we see a steeper growth trajectory for children with the best fit hearing aids and getting the most benefit from their hearing aids here.  The children getting the least benefit.  The children who are underamplified are showing essentially this declining trajectory in terms of their language, their spoken language skills.  They are actually falling further behind in their language abilities as they are getting older.  


So we take this as evidence that having appropriately fit hearing aids does have an impact on spoken language outcomes.  


Okay.  I'm going to -- let's see.  So we also know that listening changes as children grow.  Children do need -- especially children who have hearing loss need good audibility a good signal-to-noise ratio to develop language.  Audibility, the Speech Intelligibility Index, how much access you have to the speech spectrum decreases the further away you are from the speaker.  It also decreases in background noise so I'll give you some examples here of listening in background noise.  


And then here is another -- let's see if I can get this to work.  

(Chuckles).


>> I hate it when this happens.  Let me try one more time.  


No I'm not going to try it.  So too close together it's too hard to get it to work.  


But the next example was listening in background noise and you can see it was much harder to hear the speaker also audibility decreases in reverberant environments so if we have a room with high ceilings not very absorptive materials so hard walls hard floors it also makes it harder to hear the speaker the signal of interest so here is an example of listening in reverberation.  


So these are all as children get older, they are going to be further away from their caregiver, they are going to be especially in classrooms in much more noisy situations.  Possibly in situations that have a lot more reverberation.  


So we do have Hearing Assistive Technology that improves audibility in noisy environments and what this technology will do is increase the signal-to-noise ratio decrease the effective distance because the speaker will be next to the speaker's mouth so we'll have a station today that shows different types of Hearing Assistive Technology.  


Another aspect of this study we looked at is how hearing aid use makes a difference  How consistency of hearing aid use has an impact on language outcomes and here we have found -- we have looked at, collected data over the years how often the children are wearing their hearing aids.  We have another station on consistency of hearing aid use and how we can go about measuring that and we found children that wear their hearing aids more than 10 hours per day again we have age along here in years and language scores on the y-axis.  


And we see the kids wearing hearing aids consistently show the steep growth trajectory so they are essentially closing the gap between themselves and their typical hearing peers as they are getting older the children wearing hearing aids less than 10 hours a day are showing the opposite trajectory where they are falling further behind as they are getting older so again this is evidence for the importance of consistency of hearing aid use.  


Let's see.  So one thing to keep in mind, you can see that in this figure here at age 2 parents may not see a difference in the consistency of hearing aid use.  It may not be really obvious that wearing hearing aids on a daily basis on waking hours has a big impact on language but we do see this change in the long run so we want to make sure that parents are aware that we understand wearing hearing aids consistently can be very difficult.  But it's important to get that auditory access over time.  


Also encouraging consistent full-time hearing aid use is difficulty to achieve.  But we can monitor hearing aid function using listening checks and speech perception tests to ensure the child does have good audibility of speech sounds so we have two more stations today one will be a listening check station and one will be a station that goes over some outcome measures of speech perception skills.  


So now I'm going to let Mary talk.  


>> MEREDITH SPRATFORD:  Hello I'm Meredith Spratford I'm a research audiologist at Boys Town Hospital and have been working with Beth on the project since 2008.  So thinking about all of the cumulative auditory experience and the skills that go along with it we want to know who teaches the family about these things how we get the research into practice and Karen wrote a paper in 2014 asked parents questions about who gave you this information so when we think about who is responsible for teaching families about hearing aid consistency, 30% of the families in their research study said they did not receive this information from the audiologist but they did receive it from the early intervention provider going into the home and 15% of the families said they were not giving any information or guidelines on how much to wear the hearing aids on a daily basis.  


When we think about hearing aid management like troubleshooting the hearing aids or doing listening checks, 40 to 50% of the families said that they were not told about any of these skills or not taught how to do them by the audiologist and about a quarter of the families were taught from the early intervention provider so you can see there may be some gaps of getting this information into families' hands so they can implement consistent hearing aid use and have good functioning devices for their children.  


Specifically about managing hearing aids, parents were -- recorded not being taught how to teach others how to do a listening check.  How to teach others to put hearing aids on their child and this might be a concern if your child goes to day care, for example, if the parent doesn't know how to teach the day care providers how to put the hearing aids on that child the first time the hearing aids fall out might be at the beginning of the day for that child and they won't have sound through their hearing aids for the rest of the day.  


About 40% of the parents said they didn't know how to do the (inaudible) 6 test and Katie in the back will be doing a booth on the listening check and 32% said they didn't know how to troubleshoot hearing aids I've seen this in research studies parents will come in with the hearing aid detached from the earmold and not know how to put it back together and that's a very simple skill we can all learn today if you haven't learned it before but that will keep the child with sound a little bit more often than if they have to come into the office to connect the hearing aid to the earmold for example.  


So it may be that this information is being covered it's just not being retained.  We know that in the hearing aid orientation appointments, we have limited time to go over a lot of technological aspects with families.  And it may be that -- they may not remember everything that's being told I don't remember everything that my doctor tells me so I write it down.  But we may not -- some people don't accurately convey how long or how long children should be wearing their hearing aids.  So we want to make sure that we're covering each of these different aspects in the appointments and that it's being retained.  And again if we're not able to cover it in the audiology appointment we want to make sure the early intervention birth to 3 provider going into the home has these skills as well so they can convey the information from the families as we saw from Karen's family a lot of those families did get that information through their birth to 3 provider so for our children in the study they were a majority being seen by speech-language pathologists in the home and these providers were well educated about 80% or so had a Master's Degree.  


But we know that all preprofessional education is not equal.  Right?  


Teachers of the Deaf and hard of hearing have a lot more access to hands-on skills than speech pathologists do where they may take one intro to audiology course or rehab course in their -- so there may be a need to reinforce these skills and concepts with certain providers.  


We found that providers that were more professionally prepared I would say to work with children who are hard of hearing felt more comfortable with these technological skills like inserting earmolds doing daily hearing aid checks and then teaching that to families.  Using the LING 6 sounds and troubleshooting hearing aids.  


But even if you don't have that preprofessional education, we did find that hands-on experience so the more children you have on your caseload, the more practice you have working with children who are hard of hearing the more comfort you felt with these skills.  


However there were some providers who had limited access to children who were hard of hearing this may have been their first child on their caseload who did not have difficult hearing that did not feel comfortable with these skills so that's why we're here today to try to do this troubleshooting boot camp just to get more practice whether you are a parent and if you are a professional you want to be able to -- you want to think about how to translate the skills that we know to parents and to other professionals that may not be as comfortable.  


So another way that we can monitor the hearing aid function besides doing listening checks is with early speech perception skills so doing detection or discrimination.  And Tom here at the outcome measures will be talking about some of our behavioral and checklist that we can do with parents to make sure that children have access to the sound that we provide them with verification.  It's important to make sure we're using the right tools in the home or in the clinic so we have some that are important for speech pathologists or audiologists to use together or teachers of the Deaf and hard of hearing we want to make sure it's sensitive to what we want to measure.  Some of the measures out there don't do much for different degrees of hearing loss or can tell us the difference between children with mild hearing levels -- or differences between children with mild to severe hearing levels.  


But don't discriminate between children with normal hearing and children who are hard of hearing so we want to consider the age of the child where they are cognitively and whether we want to do a parent report or behavioral test.  So wrapping up we want to ensure access by promoting consistent use of hearing aids using appropriate best practice verification.  And in order to know what's appropriate -- in order to know -- this is important to know what is best practice so you can monitor what your audiologist is doing and ask them to do best practice if they aren't.  


We want to make sure children have high quality and high quantity speech input and making sure that children get the best audibility they can even if that's through using assistive devices.  


So it's a collaborative process.  Audiologists, early intervention providers, and parents can each do separate things to monitor hearing aid use.  Assess the child's speech perception and speech-language development and troubleshoot hearing aids.  


So we want today to do the process of watching, doing and teaching others so that you're able to translate these skills when you go home to other birth to 3 providers or other parents.  And one idea I have is having the parent infant visits at the audiologist' office so everybody is on the same page about the skills being taught.  


And then also making sure that the IFSP is sent to all providers.  So if we're working -- if there's a delay in speech and language, I think the audiologist should know that so they can monitor the hearing aid use and monitor the hearing aid audibility to make sure that child is again achieving that appropriate rate of speech and language development.  


So we do have posters and brochures in the back just a quick plug about our study.  If you would want we have free posters and free brochures in the back that you can share or keep for yourselves if you would like.  You can also order those online and we have other research opportunities for audiologists and families.  And you can sign up in the back as well for those.  


And we also -- you can also like us on Facebook if you want.  So we have 7 stations.  It goes, 1, 2, 3, 4, and then 5, 6, 7 back in the front  


So we have preassigned everybody.  If we need to switch to make sure the interpreter is at the table we can certainly do so.  We have it by last name station 1 is Alexander through Christiansen 2 (inaudible) 3 Coma -- station 5  MacMillan through Rodriguez.  Station 6.  Shellier through Spain and station 7 (inaudible) through Zimbleman.  So if you want -- again this is stage 1, 2, 3, 4 and 5, 6, 7.  


We'll take a couple minutes to get situated and then take 10 minutes per session and then switch.  

(Hands-on stations).



(Background talking.) 


>> One minute warning.  


All right.  Please switch to your next station.  


All right.  Please switch to your next station.  



(Background talking.) 


>> One minute warning.  


All right.  Please switch to your next station.  



(Background talking.) 


>> One minute warning.  


All right.  Please switch.  


All right.  Please switch to your next station.  



(Background talking.) 


>> One minute warning.  


All right.  Please switch to your next stations.  



(Background talking.) 


>> One minute warning.  


All righty.  Please switch to your next station.  



(Background talking.)


>> One minute warning.  


All righty.  Please switch to your next station.  



(Background talking.)


>> One minute warning.  


All righty.  That's the end of the rotations.  


There's about 10 minutes to go around to the other booths for some more information.  And please stop back and get some information on the study as well as some research opportunities.  If you haven't checked in, please check in with Emily at the back and you can also leave your evaluation forms with her, as well.  
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