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>> DONNA SORKIN: My talk is on the knowledge needs of early intervention professionals.

And in that regards people who work with families on early intervention programs really are very critical in terms of initiating services and ensuring that families have all the information that they need to begin on the course of providing language to their child.  This is critical for a child ‑‑ any child who has hearing loss.  It's very, very important for a child who is going to receive a cochlear implant and it's essential for a child who is from a family that is from a lower socioeconomic dynamic.  And we're going to talk a little bit about that.

And this all relates to ensuring that the child is set up to be able to be successful with their cochlear implant.  So what I'm going to do today is review some of the recent research on factors impacting cochlear implant outcomes to discuss the ‑‑ what we have seen as early intervention professionals knowledge about cochlear implants and what some of the gaps that we see are ‑‑ then how to improve that process in a way that helps families and also addresses the service delivery.  There is the hand‑out from my slides so if you don't have it we still have some extras and we can get that to you.

So I want to begin by just reviewing some recent research on outcomes in children with cochlear implants.  The first is a study called spoken language development in children following cochlear implantation that was undertaken by Dr. John Parko from Johns Hopkins and other colleagues of his.  It was published in the journal of the American medical association about a year ago in April of 2010.

And it's probably the most robust study that's been completed to date on outcomes in children with cochlear implants.

And it's called the CDCI study or childhood development after cochlear implantation.  It's a prospective study which means they enroll the kids in the study before they received implants so they were controlling everything that was going on.  It's been going on ‑‑ it had been going on for three years when they reported back on this.  And they looked at spoken language development and tried to assess the factors that influenced language development in children with severe and profound hearing loss following cochlear implantation.  The other thing that was kind of unique about this study is that it was ‑‑ it involved centers across the country.  There were actually six large cochlear implant centers that were involved with 188 children so it's a large end with a diverse population.  And then at the same time they started the study with the kids who were getting cochlear implants they also enrolled 97 normally hearing children from two private preschools and those were ‑‑ those kids were the reference group for what was happening in language in development in those kids.  They controlled for a couple of things that we often don't control for.  They said the kids had to be from families who were English speaking, they looked at the children's motor development so they used the daily scale, infant development.  They also controlled for technology.  There had been some studies that had been done that had found that there were differences in how well the kids did because kids were using different generations of cochlear implants so they had different brands were involved but all of the kids had the latest technology that was available at the time.

So that all contributed to the robustness of the study.

So these kids were all implanted before five years of age.  And for the purposes of a study they stratified the children into three groups so there were kids who were 18 months of age or younger when they received their cochlear implants and that group had an ‑‑ about 38% of the sample.  The second group was kids who were 18 to 36 months of age, 34% of the sample, and then kids that were older than 36 months.

So it got these kids into the study before the CI and proceeded with measuring what the outcomes were post cochlear implantation from the time frame from 2005 to 2008.  The main outcome measures for this study were administered at 6, 12, 24 and 36 months.  So they are very rigorous standard ‑‑ and they looked at the child's language age, in terms of both expressive and comprehension, using the development language scales.  They also developed particularly for this study a speech recognition index and that summarizes how the children were responding to various speech recognition measures.  And tracked them over time.  So that was an important aspect of it.  The other thing that they did that was quite interesting was they videotaped interactions between parents and children and had some measures of the quality of the interaction between parent and child because they wanted to see if that made in terms of how specific kids did with the cochlear implant.  That was a little unique in terms of what they looked at in this particular study.

So results.  And if you want more detail on this you get a copy of the study.  I'm really trying to summarize key points for this.  But kids who were implanted before 18 months of age showed significantly faster rates of development of spoken language than the older groups.  And during the follow‑up these kids who were implanted early we didn't see a widening of language differences between these children and their typically hearing peers that kids either narrowed the gap or retained the gap that existed and that is different from what we often see with children ‑‑ for children who are profoundly deaf.  And then what we also saw was 18 months after 18 months receiving cochlear implant we saw much slower rates of development and more variability in how well the children did in terms of their expressive language and comprehension abilities.  And for these kids who were implanted after 18 months you did see a widening of that gap you didn't see in the children who were implanted at an earlier age.

The other thing that was to me very interesting because I spent a lot of time working on parent training activities and so it was heartening to see this, not surprising but it was just nice that it came out and in a rigorous study like this, they did see that higher quality parent child interactions did make a difference in terms of how the children did and that was a significant difference so those two things were what were making a difference in these kids, the quality of the interactions between the parent and the child.  So lower rates of language development after cochlear implantation were associated with longer periods of hearing loss, either with or without amplification so if you're waiting with the hearing aid or without the hearing aids, that period if the child is a candidate, wait something going to contribute to a lower outcome in terms of how they are going to do with   The implant.  Just to summarize that particular study which is the one I'm going to spend the most time on here today, CI, cochlear implantation is associated with significant improvement in comprehension and expressive verbal language, that was true over all of the three groups but it was ‑‑ in terms of the kids who were implanted early.  We saw kids that were either at or close to their typically hearing peers.  The older kids at implantation we saw larger differences between the chronological age and their language age.  Parent child interactions were very important.  Increasing the length of hearing aid use with kids may be detrimental to their language development if they are candidate for CI because of the child's older age.

>> DONNA SORKIN:  If the child is a candidate that they are continuing to use a hearing aid there is no way they can get the quality of input to sound that they are going to receive from a cochlear implant so that's one issue.  Secondly, we just know that there's a period, a critical period of the brain when you begin that process.  We say that when the child is turned on that's day one of their hearing age so if we can do that as close as we can to 12 months which is ‑‑ what I have to talk about, then you're going to in general see a better outcome in children.  So those ‑‑ I think those two factors, yes.  Other people in the room that know perhaps more about this than I do.  Do you have anything to add to that?

>> AUDIENCE PARTICIPANT:  [ inaudible comment ]

>> DONNA SORKIN:  She really was asking why ‑‑ why the early part.  Why was early better?  What I said, the quality of what you're getting, the quality of the sound that you're getting from hearing aids if you're a candidate for a CI and secondly the brain in getting good sound to the child as early as you can.

>> AUDIENCE PARTICIPANT:  [ inaudible comment ] 

>> DONNA SORKIN:  This particular study that was published was just looking at ‑‑ was just looking at the kids in terms of their progress and a lot of kids did end up getting a second implant and they couldn't say, no, you can't get a second implant because you're in our study.  So this particular article did not deal with the bilateral effect.  I think they will publish future pieces on the effect of bilateral.  There have been lots of other studies on bilateral effect.  Your first question, I'm sorry?

>> AUDIENCE PARTICIPANT:  [ inaudible comment ]

>> DONNA SORKIN:  They ‑‑ they did not find significant differences between whether kids were using auditory verbal or auditory oral or even total communication but they didn't really ‑‑ they didn't have enough subjects in their sample to break it down that way.  They found ‑‑ let me correct that.  They didn't find differences ‑‑ same thing that Terrell said coming into the process.  It didn't make any difference the children were TC kids or oral, having had some auditory verbal therapy before.  That didn't make a difference in terms of their outcomes.  They didn't look at what the kids were using post CI because they didn't have enough subjects to look at it in terms of the three breakdowns of before 18 months, 18 to 36, after 36.  I actually talked to the study director quite a bit about that topic because it's something I'm interested in and they really just don't feel comfortable about talking about it in the context of this particular study.  There are other studies that have looked at that but it's not ‑‑ that's not what I'm trying to get into today.  One more question, yes.

>> AUDIENCE PARTICIPANT:  [ inaudible comment ] 

>> DONNA SORKIN:  After 36 months you mean?

>> AUDIENCE PARTICIPANT:  [ inaudible comment ] 

>> DONNA SORKIN:  This was 2005 to 2008.  The study is still going on.  This was published in 2010 as a result of what they saw during that three‑year period.  There will be more research that was published.  So just a really quick review of one other study.  I want you to understand there's lots of studies on effective age and this is one that was done by Nicholas Gears that was published in 2007 that was on the role of age of CI and spoken language development for kids with severe to profound hearing loss.  This one had 76 kids that were implanted between 12 and 36 months.  And what they found ‑‑ these kids were all in oral programs.  What they found was that children that were implanted in the younger age group caught up to their hearing peers by the time they were 4.5 years of age.  And kids implanted after 24 months didn't catch up.  So that was another one on age.  They actually defined the critical age as 12 to 16 months.  So earlier in a study, there have been other things that have been done on the same topic that ‑‑ Terry Swollen did something that was done back in 2004 that looked at the effect of age.  One more study I would like to share with you that just came out.  It looked specifically at the topic of reading, writing and phonological processing skills in adolescents who had been using the cochlear implants for ten years or more.  This is based on a group of kids that they had been tracking from the time they were eight or nine years old.  A large group of kids.  They bring them back to St. Louis and collect data on them periodically.  And they used a battery of reading, spelling and writing, and it was administered to 112 high school students who were between the ages of 15 1/2 and 18 1/2.  They had all been participating in this study for ten years.  And had started in it when they were eight or nine years old.  I guess not ten years but close to that.  And so they looked at this group and then compared them to a control group of normally hearing peers in terms of the reading skills.  And they categorize the kids three ways.  There was a set of children who were judged to be commensurate performers and they were within the range of what you would see among their typically developing peers so 36% of the kids scored at ninth grade or above.  And then the middle group were what they called capable performers and those kids didn't catch up to their peers but they still demonstrated academic progress and so 46% of them were between fourth and eighth grade levels.  And then they had their challenged group, kids who were making slow and laborious process and they were 17%.  They were all below fourth grade reading level.  Just to comment on that, there's been a lot of research on deaf kids and reading all of them have the same thing on average, 50% of children performed below fourth grade and 50% perform above fourth grade.  So the kids with CI are clearly performing better than the larger population of deaf children.  So what factors made a difference in this particular study?  One duration of deafness, so that's the period of time from birth to when they got their cochlear implant or if they were not prelingual the period of time from when their deafness occurred to the time they received their cochlear implant, shorter was better.  Girls did better in this particular study.  They had a performance intelligence quotient and kids with a higher ‑‑ scored better on that.  Scored better on reading.  That's true in the general population.  So it's not unexpected.  The CI characteristics they didn't [ inaudible ] for technology like the Deparka study did, the newer users of newer technology were performing better and huge, huge, huge was phonological processing skills.  So kids who were getting a lot of high quality information from their cochlear implants were scoring better on their reading.  So just to sum up all of these studies, at time of CI, deafness duration, is very key factor.  18 months or younger, is the critical age.  Brain plasticity to make use of the sound provided by a cochlear implant.

So now I want to share with you where we are today in terms of the age of children when they are getting cochlear implants.  This is data that comes from the cochlear Americas data registration base.  When a child or anyone receive as cochlear implant the family sends in a card to us to register the device so we know who has the devices out there.  We took that data and extrapolated over the entire population of children with cochlear implants in the U.S.

  what this is saying is that in 1998 for children who were implanted at three years of age or younger, the mean age of receiving that implant was 25.4 months.  So over this time frame it's gone down to 20.2 months.  A long time, five‑month change.

Not much of a change.  And that occurred during the time period when the candidacy was changed for kids we went from 24 months down to is it months for children who had the appropriate audiological profile.  It went up again.  It went down to 2001.  Last year it went up to 20.2 months.  We're still not with the mean we're still not hitting the ideal age for CI in this country.  We're doing a lot better in other parts of the world.

So that's really where the advisement process comes in so critically because parents are getting that information for the most part from their early intervention professionals.  We did a study that was based on parent input and published it in 2008.  And what we found was that the majority of parents who received cochlear implants indicated they were not told of their child's candidacy by the early interventional professional.  31% said they learned of CI from someone else.  Now this is a little bit older.  This was data that was collected in 2003 and hopefully it's changed in this day and age but at that point in time that's what people were reporting and they were getting this information from outside of the EI system.  So really, really critical that parents get that information early and start on that course.  We do hear reports back from clinics.  There's still lots of kids that are walking into clinics when they are two years old.  And they had been told by their EI professional to fit hearing aids and wait and see or wait to go in until you're comfortable.  And so that's what parents are reporting.  They are walking in.  Not being told about the effect of age on CI.  So I don't have data yet.  We're going to collect it this year.  So we can see where this is.  But anecdotally what we hear from clinics is that this is ‑‑ this kind of advisement is still going on and if you look at data we're still way, way, too old for kids.  So we looked at what was going on in terms of the knowledge and we do measure training in the past five years, we've done between four and eight training workshops around the country.  And they are one‑day workshops that look at a whole range of issues that assist a family to maximize outcomes with a cochlear implant.  So in between January and April of 2010, we pick five sites.  And we ‑‑ before we do the workshop we gathered information on what the EI professionals knew about the CI process and then we tested them after the workshop to see how they improved on certain questions.  So there were eight questions that were actually posed to the group.  And four of the eight directly relate to the cochlear implantation process.

So question one right here was what is the youngest age at which a child with a profound hearing loss may receive a cochlear implant based on FDI criteria, there were five choices, 24, 12, 6, 36, 18 months.  12, of course, is the right choice.

So 57% got that right.  These were all professionals who were taking this survey only if they worked with families under part C programs.

Okay.  The second question was, studies found that children who are implanted at or prior to this age on average have the best spoken language outcomes.  The options were 24, 36, 18, 6 or 12 months.  So on that question ‑‑ this is 67.  This was 57%.  And most of them were saying 24 or 36 months.  So there's a lot of lack of knowledge out there about the importance of age and it's showing up in terms of what families are actually walking in.  Question 3, it's not necessary for a young child who will be early implanted to utilize hearing aids or an FM system prior to receiving their cochlear implant.  True or false?  So the answer of course is false.  And 89% got that one right.  And question four was to maximize spoken language outcomes families should begin auditory therapy with their young deaf child and there were four choices.  The answer was as soon as the child is identified as having a hearing loss.  So with that one 86% got that question right.

So the cities that we did this in case your interested.  I'm not going to tell you who did what.  We did this in St. Paul, Pittsburgh, Portland, Maine and Atlanta.  Here's the results by site.  What's important about this nobody did extraordinarily well on it.  There were lack of knowledge on the first two questions particularly in all of the five sites.  What was really great is everybody did better after the training.  I mean everyone was practically up to 100% after the training.  So we need to do more training.  That was the lesson and there really are few opportunities for these professionals to get information on CI.  We do it as a company but there's not that much that goes on at the local or state level.  Okay.  I'm almost done.  Got my two minute warning here.

So key factors in terms of CI outcomes in the studies that we reviewed, age of CI, 18 months or less, quality of parent interaction with the child.  The study on literacy, those factors, and again duration of deafness.

And so in proving this process clinics are reporting many families are beginning this process after ‑‑ [ inaudible ] and after age two is what we often see.  Starting late is common.  It's reflected in the data on average age of CI in this country today.  So it's really important to give parents that information from the outside so they can make informed decisions.  And start the process at an early time.  And provide support and encouragement in parent‑centered therapy programs.  All right.  I want to pick up on one thing that Terrell said and that is it make decisions about what you want to do based on resources available and that makes me crazy.  Because that's not a legal reason.  Our system is designed to divide parents with options and if in a particular area of the country the family wants to pursue an oral approach and it's not available.  The correct response is we will create that program for you because that's what the law requires.  It's not this is what we offer.  So that really has to become part of our system, as well.  And it's ‑‑ we're not quite there.  So that's all I have.  Time for probably one or two questions.  Maybe not.  Are we done?

>> AUDIENCE PARTICIPANT:  [ inaudible comment ] 

>> DONNA SORKIN:  I missed your question.

>> AUDIENCE PARTICIPANT:  Prelingual implantation.  If they are prelingual I would assume they would be more successful [ inaudible ] success rate as opposed to just doing hearing aids or what have you?

>> DONNA SORKIN:  I mean I think it's not so much ‑‑ did people hear the question?  It's not so much whether they were prelingual or if they ‑‑ developed a hearing loss later.  I mean it's really that duration of deafness period.  How long the child was deaf before they received an implant.  I mean there are kids that were picking up at birth who have a lesser loss and aren't eligible for implants at birth.  And a lot of those kids do progress.  I didn't get into that whole issue today but that's another thing all of us involved in early intervention, really need to emphasize to families and to providers to keep track of what is happening in terms of the progression of the loss.  And there are also kids who can be implanted at 25 months who have a severe to profound loss.  That doesn't happen too often.  It should happen more.  Did I answer your question?  I guess that's all.  Thank you for coming. 

[ APPLAUSE ]   

