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>> Are we all ready?  Ready to rock and roll.  Thank you.  I'm excited to be here today.  I think this talk and the next one and I would have probably put them in reverse order, but we're going to try this in the order they gave us.  So we've had the opportunity to attain funding through the maternal child health bureau and March of dimes as well as some CTSA funding to look at a group of children who are deaf and hard of hearing this is going to be a talk around the longitudinal look of data and the second is around language and cross‑sectional data.  
I'm not getting my slides to go forward.  It will be a short talk.  
I can talk a little bit.  
So try to remember what was on my slides.  
We know that the social development of kids who are deaf and hard of hearing is really important and when children have language delays this can really impact the social development of children.  And what I do want to speak to is the fact, while we're looking at certain parameters of the kids that we've looked at, social development is really broad.  Many things contribute to social development.  Things like gender, things like age.  So as kids get older, the social environment changes, the requirements change a lot, and a great example is kids with autism spectrum may be able to keep up at 3 but in junior high school they get further behind.  Temperament can affect how they react.  If they're an impulsive kid who jumps in or slow to warm.  Things like our experiences.  If we have a lot of experiences where we have opportunities to socialize, that may contribute.  Genetics I think also is a contributor of social functioning, meaning if a family has a high level of anxiety, that can actually run through families.  
He has magic fingers.  
[ Laughter ]
So I know.  Oh, goodness.  All righty.  
But also things like problem‑solving skills, language skills, executive functioning, those are important as well.  Social determinants of health.  One of the things that set me back a little bit is we do recognize that language is a primary human function, communicating is our gate way to social functions.  But unfortunately a lot of children who are deaf and hard of hearing continue to fall short of age and cognitive appropriate language levels.  That's my next talk.  What we also see in some data coming out is that pragmatic language development can be delayed and more impactful in children who are deaf and hard of hearing and at the end of the talk we'll talk about perhaps what we can do about that.  
This study what we were trying to understand is how does the impact of a persistent language underperformance, what does that do to our social functions over time in our children who are deaf and hard of hearing and also look at this by differences in how their cognitive abilities play out.  
So we have a large group of kids.  We have enrolled children birth to six years, so we initially had a 3‑6 year range, and then we got March of Dimes funding to take that down to a younger age range to birth to 3.  We enrolled bilateral permanent hearing loss of any degree and we included any nonverbal capabilities.  As a developmental pediatrician I have a high interest in kids who are deaf plus so we didn't want to exclude them.  Obviously we excluded unilateral hearing loss, autism spectrum disorder and we brought them back annually nor for annual assessments and we used a language measure, which was the preschool and language scale.  This tool can look at both comprehension and expensive language.  Most of our children, and you will see this, are deaf and hard of hearing but with hearing parents but we can administer this tool in spoken language, if they use sign we use sign language, if they use total communication we might have done it in a tiered approach.  We gave them maximum credit in whatever modality they were using.  And we use the cognitive assessment that looks at more nonverbal problem solving.  The older kids got a Mullin scale and this is probably the best metric to look at.  And then we used a functional assessment called the pediatric evaluation of disabilities inventory.  This is a tool we presented in the past as well.  This tool is used a lot in rehabilitation and children with disabilities.  It looks at 197 different reported items.  You don't necessarily have to report on all 197 because it goes until about the age of 7.  But these items ask questions around self care, mobility and social functions and give you scaled and standard scores so it kind of helps when you try to analyze things.  It's really helpful in treatment planning and identifying needs where a child may need assistance and in fact it allows accommodations in their capabilities.  If children use a wheelchair they can get counted as being mobile, they're doing it with equipment.  And it's well aligned with the international classification of functioning.  It's kind of a nice tool.  One of our premises that we've been looking at, instead of looking at standard scores of language skills and saying do you hit a cut point of below average, we don't think that's necessarily the best way to capture a child's capability.  So we've started looking at this more as their language abilities relative to their cognitive abilities.  So we've built this ratio and what we've looked at is you know typically are functioning at a certain age, you should have skills at that age.  Even if you have a child with an intellectual disability, if they're meeting their cognitive potential, that's success.  This ratio helps us to compare.  We calculate this by using the receptive language score over the nonverbal IQ and we've decided to take this cut point of 85 as considered as our definition of language underperformance.  So for example a child with a score of 85, would have a ratio of .85.  
For the purpose of this study, we also were looking at longitudinally.  Kids may have a low ratio at a certain point in time.  For this we were looking at persistence.  Do you have persistent underperformance at more than one time points.  Those were the kids that were described as persistently underperforming.  
32% of the children had persistent language underperformance and I think about 48% had a language underperformance at least one time point.  
Our kids, this is a little bit of a big slide as well but I wanted to share why I put two columns there, some of the kids had multiple years of assessment.  So in the left column there we have kids with more than one year's time frame compared to the whole group.  And there really weren't a lot of differences if they had more time points, they may have entered a little bit earlier so you'll see age at study months a little bit younger, age of identification a smidge younger but a lot of those kids were identified fairly early, 50% under 2‑4 months.  We have a fairly high rate of Caucasians, about 50% with mild to moderate hearing loss.  I think that's important to realize, because we aren't talking about kids with more severe to profound hearing loss.  About a third with cochlear implants.  We did have a fairly high rate of college education, we also had 30% in the whole group, 20% of the longer duration data using public health insurance only.  That bottom area kind of gives you a sense of our average IQ and average receptive standard score across the whole group.  
We asked families to report what their communication strategies were as well.  And the time point one and a follow‑up visit.  And what's intriguing is there seems to be a blip in increase in spoken communication, however, what we think that was really driven by some of these kids were pretty early when they entered so 6 months and parents didn't necessarily report they why using spoken language yet because they were too little.  But what's also kind of striking is how many kids used more than one strategy to communicate.  So I think we really do recognize that a multitude of strategies are what kids are using.  There is a little bit of decline, that's a good thing.  There's a little more simplification of strategies as kids get older.  
And then we also asked them to describe the types of therapies children were in.  And this was interesting too.  There weren't a lot of changes from the first visit to the subsequent advice visits, but 20% weren't in any therapies and 50% were in more than one therapy.  That was also kids who are deaf and hard of hearing not receiving anything.  
So if we look at the broad group of kids, this is the total group of kids with the functional outcomes on the PD.  So this is the functional measure and what we would expect to see, what we would hope to see many children or the average being at 100.  That's the normal distribution.  That's where we would think we would be seeing a lot of these kids fall.  Now, but it's true we have some kids with developmental disabilities in there.  So ‑‑ there it is.  So in our self‑care and our mobility, you see pretty average skills with some range, but social functioning drops down a bit further as of the overall group.  So the social functioning domain looks a little bit more problematic at the group level and at a big picture level.  And we can also try to look at this, because you might go well, maybe the younger kids are driving things or maybe the kids with more severe hearing loss are driving things and this looks at groupings of kids, this is their standard score of social functioning.  Higher is better.  We want to see that go up.  And when we take kids who are language underperforming, these are the red boxes, as compared to the blue circles which are kids that are commence rate with their language, you see a lot of differences in how substantial that social functioning is.  And this plays out across all categories.  What's interesting is we actually controlled for nonverbal IQ, severity of hearing loss, age of hearing loss, identification, SES, things that we usually think drive this and they didn't play out.  
So what happens with this over time.  So here's ‑‑ these all take a while for me to explain.  But give me a chance.  I know it looks a little scary.  
So we want to look at, on this left side, is what we estimate the social functioning to be over time.  So this is looking at the group data and plotting out how kids do over time.  Again, what we want to see is an increase ‑‑ we want to see the higher scores are better.  We've put this 85 line across here because that would be kind of one standard deviation below the mean so you might think anything below that could be problematic.  Our dark line up here, this black line are those children with language that is commensurate with their cognitive capability.  They are on target.  They look pretty good.  They're in the average range, they decline a little bit but not statistically significantly.  This dotted line are children who had language underperformance at least at one time point.  At any point during the study.  In that group there is a 13‑point difference between those with the commensurate language.  And then the kids with persistent language underperformance are down here in that 80, declining a little bit more.  That's a 19 point difference between those with commensurate language than those with persistent underperformance.  
What's interesting is when you look at these groupings, what is the kids' nonverbal IQ it's lower than with the persistent language underperformance.  The kids with high IQ's are actually more likely to be underperforming.  
Again, that kind of controlled for hearing loss severity, age.  What does this look like by age?  So of course think when you're little the social skills are easier and as you get older they get harder and that is kind of playing out here.  We see in the early childhood that the social scores by age if we plot them in their age ranges look pretty good.  We do see quite a decline.  Let's think about 85 or so as being where we're starting to fall below the mark of one standard deviation below the population mean.  We're seeing this really start dropping off and some pretty substantial drop‑off in those preschool years.  
If we look at the same kind of thought process around where they socially functioning and you put them by good language and language underperformance, in the younger ages not quite as big of a gap but that gap really starts getting pretty big among those who are language underperforming so they're driving some of those numbers down.  We didn't have as much data at the older ages.  
So what about different cognitive capabilities?  So if we take these groupings of kids and lump them into high IQs, average IQs and kids with more IQs in range of intellectual disability.  So again we're going to have this estimated social functioning score, higher is better.  And this top area are kids with nonverbal IQs in the high range.  These are kids that should be performing pretty well.  Those with commensurate language look pretty good.  Those with language underperformance are starting to see that decline.  Our kids with an IQ under 85 are obviously going to be lower, because we would expect their social functioning to be closer in that range so you would expect these kids to fall in this low average range.  There is a bit of a gap between those kids with a language underperformance as compared those with commensurate language.  In that high IQ group there's a 13‑point difference and the low IQ group there's like about a 5‑point difference.  
What's striking is if you ‑‑ so this is kind of a bit of extrapolated data.  But if you start off looking pretty good, the concern is this kind of equals out into losing about 3 points per year on a standard score of social functionings for the high IQ kids and about 1.7 points per year for the kids on the lower IQ end.  
So what does that really mean?  What would a 4‑year‑old be able to do that now all of a sudden looks more like a 3 to a 3 and a half years old.  A 4‑year‑old should be able to work out problems with adults, play games with rules, make up pretend sequences, understand safety rules and if they are language underperforming they're not as likely to meet those metrics.  
So what we're obviously concerned about here is that our language underperformance is really negatively impacting our social functioning in kids who are deaf and hard of hearing particularly when they are underperforming and there are likely longer term implications for behavior and academic outcomes that we haven't hit upon and what's concerning is this occurs across all ages and degrees of hearing loss.  I do want to be careful because I don't want us to think that we entirely think about our intervention related to an IQ, because an IQ can put somebody in a box.  However, if we don't realize that a child has a high capacity to learn, we're also not shooting for the higher.  That I think that's where it becomes tricky.  In fact ‑‑ I'll get to that the next talk.  I think some of our kids with lower IQs are exceeding super expectations because they're not aware that they shouldn't be shooting for average, more power to them.  But I think where we also want to be thinking about is what are different ways that we need to be thinking about intervention for our kids who are deaf and hard of hearing.  So even just recognizing these slower trajectories is really important.  We have to have a framework of understanding of nonverbal cognitive capabilities to look at language in a way that's more meaningful.  Unfortunately a lot of interventions we really don't have a lot of novel or different interventions.  There's some evidence behind interventions but it's not rampant and we really, I don't think we focus a lot on pragmatic skills as frequently.  So we're so hard trying to build that language foundation we forget about pragmatics and social functioning.  A big reason why we want to communicate.  We've looked at this in the past by looking at therapy data and whether or not pragmatic skills are even a goal and they're often missing.  It might be they're worked about and weren't documented.  I think we also start to think about how do we teach language differently.  We've been doing interesting stuff with touch chat and word power.  We haven't been able to get it submitted here because it's the older kids.  So we haven't really hit down to the birth‑3 yet but we've piloted some interesting stuff for kids 4 and up and we've seen neat things around how much language growth you can see when you have a static representation, when you can build that language, when you can coach parents how to use it and we're seeing encouraging things with that modality and we're just starting a randomized controlled trial.  That's kind of exciting.  I'm actually done earlier than I thought so we have some time for questions.  I think what's really appreciate the parents and we also have an advisory board that's been really helpful in guiding our work.  Yes?  
[Away from microphone] 
>> She asked for me to repeat about the touch chat.  It's a word power touch chat.  Am I saying that right?  So where we're thinking we need to do something differently.  We are kind of taking the information that we know about augmentative communication.  On our team we have an augmentative communication specialist and this technology hasn't been used a lot in kids with deaf or hard of hearing unless they have some other issue yet it's a great way to build language in a step wise and sequential way.  You don't just hand a kid an iPad and a family an iPad and say go at it.  Our system is six weeks of structured therapy with a speech pathologist, they do some home practice and come back for another six weeks booster sessions and we do another six weeks at home.  And so you really individualize that for what the kid's working on.  And you can work on all sorts of different components of language through that.  But you want it built in a way that is meeting the child's needs, but it's amazing what kids will ‑‑ we saw things like mean length of utterance go up, social exchanges go up in a short time.  The kids love it.  It brings other kids to you because you've got this cool technology.  Right?  Everybody's got an i‑something.  So we're hopeful.  I don't know that it's going to work for every child, but we hope this may provide some new thoughts on you who to serve kids.  You can have a voice output with it.  We have a kid who signs using it and it expanded their sign utterances.  I think a lot of it is we have a phenomenal therapist who's great at engaging kids and parents, but I also think you can manipulate language in a very ‑‑ I'm not supposed to say static because think say it's not static, it's dynamic.  But it's in this workable way, this visual, tactile workable way that you can build more language.  Yeah?  
[Speaker away from microphone].
>>  The question ‑‑ sorry for people who didn't hear.  The question was we did not see any information about the quality or quantity of language intervention.  We didn't use a lien or anything like that.  These were reports or what were the services they were getting, I think we have a few bilingual families in this group.  Most we'll see in the next one, most are engaged in early intervention and/or preschool or early school services.  And you know, this is a biased sample because these people consented to be in our study.  So obviously we had some bias towards higher SES, higher education.  That has been linked to more words, the more words project.  But yeah.  
[Away from microphone]
>>  So we've looked at that on our ‑‑ your next talk.  We didn't look at it so much in the social functioning as in the language and what drove language underperformance.  So stay tuned in the next 5 minutes I get to start that one.  
>> It seems like a lot of data is showing that ‑‑ [ indiscernible ] [away from microphone].
>>  This is a mixed group.  I would say that again, these are families who are predominantly hearing parents.  They are not deaf of deaf.  And it goes back to the quality language instruction.  So 50% had sign exposure.  Now what was the quality of that, what was the comfort level of the parents.  But these were not necessarily kids who were just using one modality and I think that's very important when we think about language, and it's why I don't even ‑‑ it's why I'm even going to technology.  One modality is not necessarily the right modality for every child.  You're right.  The language environment, the exposures, quality of that language.  I think what you'll see in the next group, I have a big concern that there are a number of kids who actually have language impairment.  And we don't recognize that.  So they are learning language differently no matter what modality.  I've had Deaf kids of Deaf parents who don't sign Mom until three years of age.  That is a delay.  That is not an exposure that is not a modality.  My passion is about finding the right strategies to build language in young kids and eventually they'll figure it out.  But it can't be ‑‑ I have a passion that it's not one modality or the other.  This is really about finding what works for individual kids and families.  
[Away from microphone] 
>> You'll see in the next group, they're not all delayed.  You'll see a whole group of kids that are commensurate, those are the ones doing relatively well.  The kids that are commensurate are the ones that are performing the way we expect them to do.  The tricky part is these groups of language underperformers.  It's not just a score.  It's about what you ought to be doing.  So this whole group of language underperformance is where we need to focus our energy and effort.  That's where I really wish this talk were flipped around.  I think this was supposed to be tomorrow and I went great, the language will be first and the social communication will be next.  Because I think the language piece you'll see if you want to stay for the next one.  I didn't want to disrespect people who are going to come in and out of sessions and flip flop them.  I think we have to figure out when kids are not doing well, no matter what we've chosen, why are they not doing well.  We know ‑‑ I see kids of all communication modalities and I see it occur in every group.  And the way I see it as a developmental pediatrician is a learning difference.  What we're doing isn't working.  It's a true difference in how we learn and what we need to do to shift it up.  
[Away from microphone].
>>  Correct.  There are kids with higher IQs who are performing well.  That does occur.  But I don't think that our systems are built to find those kids and intervene because you're inter ‑‑ if you're intervening through the insurance system, you have to be below a certain standard score.  If you're intervening at the school strict how many times do we say because you're looking so good you don't get services.  That's where we're missing the handle of the baton to the educational system after EI to say you've got to keep up with this.  The problem with even the birth‑3 we're seeing decline in social functioning.  What you'll see in the next talk is language is looking good for the first three years and then drops off.  And that's going to lag even further.  
It's totally ‑‑ it would be interesting to see this in hearing controls.  I totally agree.  I'm at 0 minutes, but our true control is kids with language and impairments and learning disabilities.  I'll take one more question and go to the next one.  
[Away from microphone] 
 
>> This was a parent self‑report.  We did assess language capabilities if they were using sign on our assessment, but it's really what the parents indicated they were using.  I do know that some of the kids in our area are in a Deaf school which has a preschool and EI program and there's also an oral Deaf school.  Again, the limitations in our data are we don't really know the effectiveness of the language exposure.  
So I think I need help to switch over my talks.  
I'm usually better than this.  I think it's the captioning that has me all messed up.  
Welcome to those who are just coming.  The folks who have been here are going to have to hear a little bit of this twice because it's a little bit of the same background data, not totally but the same protocol.  
So we're going to ‑‑ at this half hour talk more about the language underperformance in young children who are deaf and hard of hearing and with our question of whether or not expectations are too low.  We have funding through the maternal child health bureau, our 40 mechanism, March of Dimes and CTSA.  I have a great team.  I didn't really say that at the first talk, but this is a village for sure.  
I hit that button again.  He's going to come with a finger again and he's going to figure out how to do that.  There we go.  I don't know what I did.  I did something and it worked.  Okay.  
So we know that newborn hearing screening in EDHI has helped us decrease the age of intervention and early intervention does support language development but what's really striking is that our language levels continue to hover in the average to low average range.  In a lot of the data that's published we see kids that it looks great because they're kind of finally in that average to low average range, but again I've already stolen my thunder from the last talk and we really want to think different about language being commensurate to a child's cognitive abilities.  If you have a high average IQ, you should also have high average language functioning.  This is old data but it's still good data because I haven't seen a whole lot change in terms of where kids are falling.  So depending on the age of identification, your language quotient at age of 3 is maybe kind of heading up there towards 80 or 90, maybe a little bit above 80.  That has been the great wonder of early intervention, we're finally in the average range.  But what we wanted to do is look at this concept of language underperformance in the context of cognitive abilities and what was it about kids who were underperforming, what factors were associated with this that.  
This was the same group of kids, 0‑6 years of age, a broad change of cognitive capabilities, at least a nonverbal IQ of over 40, excluding kids with unilateral loss, communication disorders such as autism spectrum or vision impairment where they could not do their testing.  And this was an analysis that looked more at the cross‑sectional data at their first visit.  Again, we used the preschool and language scale 5 so for those that are just entering, this has a capability to look at comprehension and expressive language.  We would use sign support if that's what they used.  We would give them credit for whatever output they gave us.  And then we used the cognitive assessment scale.  For younger kids it gives you a nice snapshot.  Families filled out demographic information.  These were self‑reports.  
Again, sorry for those who have heard this once.  Maybe it's the second time is even better.  Probably not.  
What we chose to look at is looking at language abilities relative to cognitive abilities.  So we look at a language quotient language to cognitive ratio or quotient.  So what that means is you take a language score put it over your nonverbal IQ score.  So you if had a nonverbal IQ of 100, your receptive language got as low as 85, that would get you into the category of language underperformance.  And 45% of the kids had a ratio of under .85 and those are the kids we would describe as having language underperformance.  In the last talk 32% persisted some kids did get better but there was still a good number of kids who continued to have language underperformance.  
So this is similar to the last one you, but we're looking at the whole sample.  We have a relatively young age of identification.  Of hearing loss.  We have ‑‑ we do have ‑‑ I didn't give you all this before.  20% rate of prematurity, about half had mild to moderate hearing loss, about a third received a cochlear implant and our graduate, our level of education was relatively high in this group.  We had a lot of parents with some college or post‑graduate education.  But about a third with public insurance and about 16% where their income was at or below the poverty level.  And we did adjust that based on family size.  So they gave ranges and we had a family size.  When you look at reasons for hearing loss, about 40% were unknown, that's pretty common just in the general grouping of kids.  We had kids with ear malformations, prematurity related, at about 10%.  About 8% with syndromes and 6% with infections.  That could have been CMV or other infections.  Our genetic syndromes included things like ushers, wardenburg, stickler.  So it was kind of a range.  
Again what did parent report their communication strategies, almost 90% indicated that they used spoken language, 50% used sign language.  30% with behavior and about 60% with more than one strategy.  So again, families rated how does my child communicate in a variety of ways.  
When we look at where were these kids sitting educationally, about 40% were in mainstream settings.  Remember again this is a broad group we had birth all the way to 6 years.  These kids that are in the oral Deaf, school for the Deaf or some Deaf and hard of hearing instruction are likely some of the birth‑3 kids because our state system has Deaf‑specific intervention.  So it teaches the Deaf speech language pathologists who are knowledgeable.  Our oral deaf school and our signing deaf school have a birth‑3 program as well.  And some families opt for those services.  And we have a preschool in our region that is pulling from a number of schools.  That kind of spans numerous school districts.  And then some kids were in a non‑categorical preschool disabilities when they were older.  Some schools if they were further out didn't have the Deaf‑ed options or families either pursue them or schools didn't support their placement there.  
If we look at our overall group, we can look at our standard scores for nonverbal IQ as well as language.  What we see is our, the range of IQs for the whole group does span a bit, but our average is about a 95.  Whereas receptive and expressive language, the average was 85 again kids are falling at average to above average range, that's nice to see but there's a big spread.  
So if we're going to think about this, there's two kind of different ways to think about this.  The first one kind of shows you if we were to think about it just by standard score, what would the data look like.  Our language score goes up, 100 is the average, 85 is our cut point of where we any that's one standard deviation below the mean.  You might think this kid needs more services.  And if we look at this by IQ ranges, if we take our kids who are nonverbal IQ under 80, okay, so they're functioning at about that low average range or a little bit below average range.  If we take our kids who are functioning between 80‑100, so their IQ is ranging up to here, they're hanging out at about 80.  And our kids with a nonverbal IQ over 100 are solidly in that area.  They don't look like they're going to hit the mark for needing that stuff.  But we're going to flip it around a little bit so it looks nice and I always forget my animation.  But if we look at the language‑to‑cognitive ratio, now we've got a different story.  This again, just remember we're going to look at that 0.85 saying you're not where you ought to be.  Now all of a sudden the kids with the low IQ actually look pretty good.  As a group they're closer to commensurate.  They're more commonly commensurate than the other kids and we start seeing a drop‑off.  Where the kids of higher cognitive capabilities are underperforming.  
So they look a lot different, right?  The kids on one graph look like we shouldn't be worrying about them and on the other graph maybe we should.  This is kind of confusing, but bear with me.  This is an interesting way, this is actually each kid.  So our blue triangles are the kids with high IQ, our yellow are the 80‑100, and our red are the low IQs.  So we've got our language‑to‑cognitive ratio on the left.  Our cut point here is this 85 line across here.  Anybody above this line is looking like they're pretty commensurate.  Anybody below that line is underperforming.  On this bottom axis, we're going to take this ‑‑ the 85 cut point is one standard deviation below the mean.  That's where systems might think oh, you're behind and we need to serve you.  So let's serve you.  But as you see, what's really kind of striking again it's kind of similar to the other data but our kids with lower IQs are performing pretty bell.  There's somebody up here blipping really high.  Actually I think I know who that is u, I'm not supposed to.  There's a guy in our data set with a shunt, a non‑verbal learning disability pattern so his nonverbal IQ is low so that's not a good metric.  Nothing works for everybody all the time.  But what's really striking, again, is what's really bothersome to me is what are these kids down here, these blue kids and yellow kids doing.  Why are they so low?  We've got kids 50s, 60s, 70s, and these are kids who should be for all the world way up here.  So that is a problem.  
If we look at are there differences by age.  So again, looking at cross‑sectionally and age ranges, this is where I was kind of telling you the last half hour what's kind of good they start off a little behind in this language‑to‑cognitive ratio, we want it at 1.  It looks a little low in that first year but it starts peaking up and popping.  Isn't that great?  You would think that's the time where there's language explosion.  You would think that might not happen.  But then you see this kind of back and back off.  And again, this isn't necessarily the distinct language skills.  I'm not saying that everybody is functions at 3 years.  I'm asking are they functions where they ought to be based on their cognitive ability.  This is bothersome to me that they start popping off at 3‑6 year range and when we have handed them off to a different system.  
So what were the factors associated with having a language underperformance.  We came up with a few things.  So agent of ID, duration with device, time and therapy did not play a role.  But our nonverbal IQ categories did to some degree.  So our higher IQ kids had almost 7 times more likely to language underperform than the low IQ kids.  And the kids had an 8 times more likely the kids who used a cochlear implant ‑‑ as compared to kids with hearing aids.  I think everybody in our group had some amplification.  What was striking, our aided thresholds made a different.  When kids were not well amplified and had less acoustic access, for each 5 decibels, the less able you were to amplify, the greater you were for underperformance.  A kid who is aided at 40, is a kid who has reached a 20 threshold.  That speaks to acoustic access for those who are using auditory aural approach.  And we have the indicators like lowest socioeconomic index, that's been well touted and non‑white race was also the other aspect that impacted our language underperformance.  
So again, I feel like these are so close to each other, but we really do need to think differently about how we support kids.  Standard scores don't tell the whole story.  Again I want to put a big pitch that I don't want us to only frame a child in their numbers.  That is so not appropriate.  And what I'm saying at a pediatrician that is not ever right.  But however when we don't recognize what kids can do and we don't see that gap existing, we're going to miss our opportunities for improvement.  And what was striking to us, because I really started this thinking our kids who had deaf plus were underperforming.  Some of our prior data on kids with cochlear implants that were much more complex in this group suggested they had a gap as well, but what we're finding in this larger cohort is it's kids with higher capabilities.  We know there's a need for addressing this gap because there's going to be down stream effects on things like academics, behavior.  And we need to think about capabilities and setting high goals and advocating differently for our systems to support kids in meaningful ways.  As Dr. Voer mentioned in the last one, I have the same frustration with hearing kids who are underperforming when they're not performing enough to hit some criterion knowing we need to be thinking about a child's learning approach rather than just a number.  
I have some time for questions.  Yes?  
[Away from microphone].
>>  The question is is there a family history component to this, and most likely the answer to that is yes.  If there's a family history of language delays or learning disabilities, there is a high genetic component to that.  It's not to say we can pick a certain gene but there is a strong relationship and unfortunately we did not ask that on our surveys.  I need to go back and look at all my charts because I often clinically ask that question because that gives me a sense I need to watch this kid a little more closely.  I feel I see that a lot in kids with unilateral hearing loss and they're 15 months and not talking and why did we let this go that far, how could we wait 15 months to identify.  You can hear dad talked late or mom talked late or siblings with apraxia or things like that.  So I've definitely seen that connection.  Yeah?  
[Away from microphone] 
Parent education level as a surrogate.  That's a hard one to sort through in terms of poverty and a downward drift of opportunity versus learning.  I mean yeah there is a proxy I guess there's a proxy.  But I really ‑‑ I think it doesn't answer as well the true learning patterns and learning differences that can occur ‑‑ and the same thing with learning disabilities.  A kid with high cognitive capabilities tend to have higher adaptive functions and often are delayed to identification because they're hanging in there just enough but then they get to this level of frustration or the load gets high.  Yes?  
[Away from microphone] 
>> Yes, they do.  It's a great question.  
As a parent if I have a child following in this profile, how do I advocate what they need or do I seek out private supports.  
I've also known some speech pathologists who have made up articulation ‑‑ not really made up.  They didn't fraudulently bill, but they kept the kid in services because of articulation but worked on language because they realized they had some nice pre‑data and post‑data.  It's hard to get services covered through insurance as well if you are functioning in the average range.  So yeah.  I would be pushing, I would be pushing for the fact that we need to close this gap.  I would be trying to find other data to support the impact of that gap, whether it is in socialization with peers, whether it is in learning to say hey ‑‑ you know, the good news is if you have a child who's Deaf sand hard of hearing it's a little easier to argue for speech sports than a kid who is hearing.  So ir think you can kind of push that a little bit more, a teacher of the Deaf sometimes can think things through differently in terms of language enrichment.  
[Away from microphone]. 
>> I think any exposure to language and how you're going to learn it is great.  I think, again, it's trying to find out ‑‑ even ‑‑ I don't know.  You guys are in early intervention.  What is it that motivates a child to learn?  What is it that they're excited about?  Even if you think about literacy, you pick the books that the kid is interested in, and it's Pokemon, go for it.  Don't worry about the dick and Jane books.  You've got to find the things that motivate kids.  You've got to figure out how to make concepts more either experiential and or salient.  I think it's hard.  I think we ‑‑ it is like how do you even decide what to focus on, because there's so much.  I mean, you know, last talk I talked about we've got to think about pragmatics and social skills building yeah, we do but if I don't have the words to use, I've got to get that foundation first.  But again, whatever modality, whatever approach, whatever ‑‑ and again, I'm very broad‑based in my view of language.  I don't care if it's cartoons or iPads or, you know, whatever.  What is it that's going to get that kid expanding their understanding.  Visuals, and I mean visuals like I have kids who have aphasia and we put books around them to make them understand the words and concepts.  Some of these true language disorders really need sometimes people from outside the Deaf education world to say this actually works for kids with language impairments.  Try this.  
>> I sit on a cochlear implant team, I sit on a broad‑based newly identified hearing loss team, I've seen deaf kids and diagnosed them with autism, so I don't want this to be seen as a modality‑specific concern.  But if kids are predominantly using spoken language, for every 5 decibel that you can't aid well, you have a 1.3 times more likely possibility of having a language underperformance.  This is kind of if I can only age you to 40, you're three times as likely to have a language underperformance.  Where I think this is the biggest issue for kids who are using spoken language are those moderate to severe kids who aren't quite implant candidates, they're missing a lot.  So we really do need to think about a very broad‑based support.  Signing would fill in those gaps markedly.  And how do we build what they're missing in ways that respect families' choices but also respect the fact that we've got to really build a foundation.  Our cochlear implant team encouraging sign language early so there's language within a kid so when they have access to sound they have the concept there.  Some families choose to continue the path of bilingual and others say we've moved on and this is working for us.  So again, I'm not here to say one modality is better than the other.  We were just looking at what are the factors associated.  These are the data points we had.  We did not have quality of language environment, unfortunately.  I'm not sure there's a great measure for that.   
[Away from microphone]. 
>> So I think access is universally a problem for any Deaf and hard of hearing kid.  Exposure to a good language model is important for every child, period.  Doesn't matter if you're Deaf and hard of hearing or not.  Your language model, how you're talked to or communicated with or signed with, how well you as a parent can communicate with your child, explain things to them, explain things when you're reading in a book about why would somebody do that.  Just think about how we expose kids to language.  But there's also a component of the child and their language learning that has to have that work.  And that's where I think that some of these kids in that low quadrant down here, even with reasonable exposure or access may be learning differently.  I have ‑‑ again, I have Deaf of Deaf kids who are language impaired.  I know it.  They have a perfectly wonderful language model and they are not learning language in a typical fashion.  Deaf of Deaf kids should be signing just of those same mild stones at any hearing kid would build those skills.  I think it's so multifactorial.  So even if taken it in this piece or that piece is just not taking the whole picture into account.  So I think what we do for kids, how we recognize when they're not learning well, that's really my rub is we've got to find these kids earlier.  So we do something different.  We think about them differently.  We think about their language differently and do we need to teach it differently, do we need to expose it differently.  Something.  Maybe it is about what they're exposures are sometimes that is the case.  That might be a driver if families are more worried about the food on their table than talking to their child or communicating with their child or learning sign language for their child.  There's a lot of things that families have to prioritize and I think it's tricky.  Yeah?  
>> As a parent the one message I get is about expectations.  
>> Aim high.  
>> I have a son who is probably in the 80‑100 and ‑‑ multiple choice.  There were people who told me he can't and I said he will, and he did.  But also certain children they assume because they're Deaf they're not looking at that IQ.  
>> Absolutely.  
Did everybody hear that okay?  It looked like they captioned it so they must have been able to hear it.  
Aim high.  I mean, obviously, I think ‑‑ I love what I do because I get to see kids over longer periods of time than a therapist does.  I get to see those snapshots in time and look how far you've come and what are we doing next.  I think absolutely we need to see kids as where are we going, what potential can we push them on without pushing them they won't get anywhere.  And I think it's wonderful that your son's being so successful at this point.  
>> Are you going to have ‑‑ [ indiscernible ]. 
>> We are hoping to.  We have ‑‑ all right.  We've got the older group is already published in journal development of pediatrics.  We're trying to publish the bigger group.  We're getting there, we're not there.  I think we'll get that going.  We've also published ‑‑ I should have looked this up.  We published that study I was talking about with the iPad at least a pilot study in a rehab‑ish journal and that was only ‑‑ we did a pilot on 10 kids, I think we reported on on about 6.  We'll keep trying to churn things out.  I do think, again.  That may help you with the schools as hey, here some data suggests we really need to push and this metric is not good enough.  Journal of developmental and behavioral pediatrics was our initial 3‑6‑year‑old describing their language underperformance and kind of how we conceptualize that model of ratio and why it matters.  And it kind of describes the social impact.  
All right.  I think it's lunchtime.  Woo‑hoo.  
[ Applause ] 
[Session concluded]

