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(Writer standing by.) 

>> SPEAKER:  Okay, it's 3:00 o'clock, so we're going to go ahead and get started.  Um, we're here for co‑occurrence of hearing loss and mental disorders among privately insured children in the United States.  Um, you should have an evaluation form on your chair, if you could hand them to me in the back on your way out, that would be great.  Go ahead.  Thank you.

>> SPEAKER:  Sorry, I'll have to adjust this.  Good afternoon.  My name is ThuyQuynh Do, and I'm from the Centers for Disease Control and Prevention, and I work on the EHDI team.  So, quick disclaimer, the opinions expressed in this presentation today are solely of the presenters and do not necessarily affect the official position of the CDC.  So, the learning objectives of today's session is to summarize the co‑occurrence of hearing loss and mental disorders among privately insured children using individual level claims data, comparing the demographic characteristics of deaf and hard of hearing children with children with mental disorders, and deaf and hard of hearing children with both a hearing loss and mental disorders, and to also describe the strengths and limitations of using administrative data and how it can support our national and state‑wide EHDI efforts.  

So, some quick background, hearing loss is one of the most frequently‑occurring birth defects, occurring one to three out of every 1,000 infants born, and five out of 1,000 children age 3 to 17 years old.  Hearing impairment, from birth to early infancy, can have lifelong consequences for individuals' social adjustment and mental well‑being in terms of their communication, education, identity and employment.  Undetected hearing loss can actually delay speech, language, social and academic development, and as we know, a small percentage of deaf children are born into families with two deaf parents.  More often, deaf children are born into families with hearing parents, and although deafness does not in itself cause the emotional, behavioral or cognitive problems or psychiatric disorders, deaf and hard of hearing children are considered to be at risk for problems with cognitive, emotional, behavioral and motor development.  A number of comorbid conditions often accompany hearing loss and may contribute to the development of mental disorders encountered in deaf children.  Specific environmental factors, including familial, social, cultural and educational influences can either have a direct or indirect affect on the development of emotional and behavioral problems and psychiatric disorders through a child's development.  Lack of effective communication and consequent lack of delayed language development is one of the most important environmental factors.  Compared to hearing families, the incidence seems to be higher for deaf and hard of hearing children.  

Often, the prevalence of mental health problems among deaf and hard of hearing children is two to four times higher than children without hearing loss.  An early identification of co‑occurring mental disorders with hearing loss is important for care management.  Mental health among children is an important public health issue due to the impact on the child, the family and the community, as well as the associated costs of care and other service use.  It's estimated that 247 million annually among people with mental disorders younger than 24 years is the common cost for services, and each year, between 13 to 20 percent of children experience mental disorders each year.  Prevalence estimates from the 2007 national survey of children's health, which is a, um, telephone survey of parents where they self‑report the percentage of children who ever had a diagnosis or a current diagnosis of one of these different mental disorders.  So, for ADHD, 8.9 percent have ever been diagnosed with it, while 6.8 percent have a current diagnosis.  

For anxiety, it's 4.7 percent who have ever had a diagnosis and 3 percent who have a current diagnosis.  For behavioral and conduct problems, 4.6 percent ever were diagnosed with these issues, or 3.5 percent currently face these problems.  For depression, it's 3.9 percent who have ever been diagnosed with depression, and 2.1 percent who have a current diagnosis of depression.  For Tourette's syndrome, primarily for those between 6 and 17 years old, it's 0.3 percent who ever had a diagnosis of Tourette's, and 0.2 percent who have a current diagnosis.  So, the objective of our study was to assess the demographic characteristics and the co‑occurrence of mental disorders among privately insured children diagnosed with hearing loss in the United States.  Our data comes from the years 2012 to 2014.  The inclusion criteria was any child between the ages of 3 to 17 who had a diagnosis of hearing loss and were consequently also diagnosed with or without a mental disorder.  The variables of interest included demographic information, such as age, gender, region, hearing loss, specifically types of hearing loss, and the different types of mental disorder diagnoses.  

Our case definitions were based on ICD9 codes, hence why 2015 data was not looked at, because that's when ICD10 was activated.  For hearing loss, two claims, or one claim with a hearing aid or cochlear implant was included as a child with hearing loss.  For mental disorder, the conditions included attention deficit hyperactivity disorder, ADHD, oppositional defiant disorder, or conduct disorder.  It also included depression, anxiety, including obsessive compulsive disorder, and post‑traumatic stress disorder, and like the hearing loss, the case definition for mental disorder was two outpatient claims with a mental disorder, or one inpatient claim with a diagnosis for any of these mental disorders.  Next, this is a flow chart of how we came up with our study sample.  In the market scan database, there were 14 million children between the ages of 3 and 17, and looking at specific codes, which are kind of small at the bottom, um, we looked at hearing loss‑specific ICD codes and then current procedural technology and, um, codes for cochlear implants and hearing aid services.  

After dropping the ones that were missing an enrollment ID so that we could be able to link it to other inpatient and outpatient records, we limited it to those who only had two claims with a diagnosis or one device claim, and that left us between the years of 2012 and 2014 with 120,000 children and adolescents.  Now, for the hearing loss claims, again, we started with the same sample, about 14 million kids between the ages of 3 and 17, we looked at specific billing codes for the mental disorders specified earlier, which brought us down to 1.6 million children, and then in matching the IDs with those that we found for the hearing loss children, we were able to find 25,000 children.  When we limited it down to the case definition, that brought the number down to 21,000, and the reason why we had to match the IDs between those that had a hearing loss diagnosis and those with a mental health disorder is what we found was when you're looking at comorbidities, there were many cases where the child had a claim for their mental disorder, but there was no diagnosis of hearing loss in that claim or that specific service.  So, this way, it's inclusive of all the claims that were associated with that child.  

So, here's some demographics.  So, looking at the different groups, so the groups on the left is hearing loss, the average age was 8.1 with a standard deviation of 4.2.  For kids who had hearing loss and mental disorder, they were a little older, almost 10, 9.9 years old with a 3.7 standard deviation, which is what you would expect, since a lot of the mental screening tools are for older children, not younger children, and then in the overall sample, regardless if they had a mental disorder or not, the average age was 8.4 with a standard deviation of 4.2  Now, what you'll notice is when you look at the age breakdown, specifically by age group, you notice that for hearing loss, the children are a lot younger, they're mostly, almost half of them are under the age of 6.  However, for those kids that had a hearing loss and a mental disorder claim, they were usually between the ages of 7 and 10.  Again, looking at the breakdown between gender, pretty much, there were more males than females, and for the regional distribution, the largest, um, population came from the southern region.  

So, when looking at the different hearing loss for these children, the 128,000 children and adolescents with a hearing loss claim or a service code for a hearing aid or a cochlear implant, we found about, the two largest groups were those with conductive hearing loss and sensorineural hearing loss, followed by unspecified hearing loss.  And then there were some, there were many that also had, um, other abnormal auditory perceptions.  So, looking at this, like I said earlier, there were about 21,000 who had a mental disorder out of the 128,000 deaf and hard of hearing children.  Now, that 6.8 percent was made‑up of the following mental disorders.  Overall, regardless of what disorder we were looking at, it made‑up about 17 percent of the population, but when you were looking at specific mental disorders, and something to note, um, each child was not limited to one diagnosis code, we found out that for the mental disorders, they may actually have more than one code, they were not mutually exclusive.  So, the numbers I provide there shows that, like, about 12 percent had ADHD out of the total sample, 3.2 percent had depressive codes, um, 7 percent had anxiety, including, um, obsessive compulsive disorder or post‑traumatic stress disorder, and then about 3 percent had oppositional defiant disorder or conduct disorder, and a very small percentage, less than 1 percent, had tech disorder.  

Um, so, the point of this study was kind of increase the awareness of co‑occurrence in mental disorders.  As I said earlier, children who are deaf or hard of hearing have a greater risk of actually having co‑occurrence of mental disorders and deafness.  So, approximately one of out every six child who is deaf or hard of hearing also has a co‑occurring mental disorder, and prior to the mid 1990s, um, the prevalence of psychiatric disorders in deaf children and adolescents was really unclear, and that was largely because of the assessment tools that were being used during that time.  They had not been validated among the deaf population or hard of hearing, and typically, the children who did have psychiatric disorders were rarely interviewed.  So, a pilot study, um, looking at potential screening criteria for those that were deaf show that, actually, 50 percent at the time had some sort of mental disorder before adulthood.  So, children with multiple disabilities actually face very unique challenges, so it's really important to understand the communication needs and characteristics of these children in order to recognize the symptoms and kind of provide appropriate treatment and support.  

Now, right now, for the children who are facing, um, mental disorders, the best treatment is typically using talk therapy for anxiety and depression, with the most common cognitive behavioral therapy.  However, this relies on one‑on‑one communication, but for deaf children and adolescents, this is a little difficult, because, typically, an interpreter has to be involved, if the psychiatrist or psychologist cannot assess the child directly, so then it becomes less effective for the patient, because it's no longer one‑on‑one, there's a third‑party involved in the room.  So, families, knowing this and knowing that children with hearing loss are likely to have mental disorders, it's important to families to find access to kind of specialized child and adolescent mental health services that actually allows them to have the right assessment and the right treatment, so that they are getting the services they need.  Clinicians who don't have the experience of working with hearing‑impaired children often misinterprets the signs of being deaf and wrongly diagnosing them with a mental disorder, and this failure has several causes.  It might be their inability to be able to communicate with a deaf or hard of hearing child, their lack of knowledge of the complex factors that are implicated in the development of psychiatric problems in this group, and also, what tools are actually available for them to validate for this specific special population given what the normal treatment is in, um, treating mental disorders, and often, some of the symptoms that are seen in ADHD are common to a number of disorders, such as anxiety, um, oppositional defiant disorder, reactive attachment disorder, and communication language disorders, and sometimes, deaf children who are born into hearing families are more vulnerable to these issues, and lack of language can also mimic some of the symptoms of autism, when, really, the child has, um, hearing loss.  

So, one of the strengths is, um, it's one of the few studies to look at the co‑occurrence of hearing loss and mental disorder among privately insured children.  As I said earlier, the study approach was more inclusive of claims associated with hearing loss and mental disorder.  Um, because we looked at IDs, both those that included hearing loss and those that didn't include hearing loss, but we knew that they had a confirmed hearing loss, we were able to get more claims and understand what the service that was looked at.  Now, the limitations, this is a cross‑sectional study, it is selected of those included in market scan, market scan is a large convenient sample with mostly large employer data, and it's more representative of beneficiaries in the south and north central regions.  Again, the diagnoses were based on billing codes and could not be validated and may not actually accurately reflect the medical conditions which people are treated or sought treatment.  Because there were no medical records for validations, we're using billing codes to assume that they have a specific type of hearing.  To confirm it, we really would want, the best scenario would be to have linkage to their electronic health record, and again, with the severity of the mental health disorder, that's not captured, it just says there's a diagnosis in their claim, so it is possible that a screening tool was used and they may not have had that diagnosis, but despite these limitations, it does complement other data and can be used for benchmarks to be aware that there's the possibility that children who are deaf and hard of hearing do have a co‑occurrence of mental disorders.  

Now, our future directions are to expand this data to the databases covering 2015 and 2016.  Now, I said earlier, we have limited all of our billing codes to ICD9.  In October of 2015, ICD10 was activated, which we do have a list of codes, but I thought it would just be a little too complicated to put in here.  For our future publication, we do hope to include them, just to see if the change was rapid after October and using these ICD codes.  We also want to compare what we see in the commercial claims database to children in the Medicaid max data, and that data would be inclusive of all children covered under Medicaid nationally, so we can actually see if the trends we see in the privately insured population actually translates among the Medicaid insured.  We also want to investigate other comorbidities and other co‑occurring conditions, and the most optimum environment would be one where we would have electronic health records that would be linked to notes where we could validate all these diagnoses and truly understand what their entire path has been in seeking health services, and the other item we wanted to expand on is actually looking at prevalence trends, to see how, whether or not within our own data, if the rates actually increased, because I know for autism, numbers have been increasing, we're just kind of curious to see if that's also true in the insurance population.  

So, I would like to acknowledge, um, Krishnaveni Subbiah, Melissa Danielson, Joseph Holbrook and these others.  We were all part of the team, and, um, so, this is a collaborative project between the Early Hearing Detection and Intervention team as well as the child development studies, and the reason why we wanted to collaborate was to make sure we captured all the mental disorders properly, because they also look at autism spectrum as well, um, but other than that, did anyone have any questions?  Yes?

(Off mic.) 

>> SPEAKER:  Difference between unilateral and bilateral loss?

>> SPEAKER:  We haven't had a chance to look at it, but we do have that information.  No, we don't have the bilateral, I'm getting confused.  Um, because this is administrative data, we purely have diagnosis codes, we don't know if it's unilateral or bilateral.  In that case, we would actually have to look at the records and link them to be able to determine that.

>> SPEAKER:  Have you thought about doing that?

>> SPEAKER:  We have.  We've, actually, um, we're hoping to work with some states.  Um, there are a couple states who are actually requesting their own Medicaid data to try to replicate what we've been able to do with our private insurance data to see what trends they see in their states.

>> SPEAKER:  Um, you mentioned that the southern region has a higher rate of mental disorder.  Do you know why that might be?

>> SPEAKER:  It's also a sampling bias as well, because this is a sample of large employers, where the composition of the database that we're using has also changed over time.  In 2012, they were more inclusive of small and medium sized employers, but after 2014, they largely were large employers, which make, because it's also more representative of the southern and north central region, that may also account for the reasons why there were higher rates in those areas, because the sampling.

>> SPEAKER:  Got it.  Um, last question, you said that, also, it's most prevalent between years 7 and 10.  Is that typically when children are diagnosed with a mental disorder, or did that just happen to be the time when it was recognizable?

>> SPEAKER:  It's actually pretty common, um, it may be because they've entered school, and at that point, they're trying to look at conductive and developmental disabilities in the assessments.  Typically, the age of assessing for a mental disorder, a lot of the screens don't happen until about age 5 and older.

>> SPEAKER:  Hi.  I'm the Tennessee EHDI coordinator, but I'm also the parent of two children that have bilateral cochlear implants.  They're 11 and 13, and, so, I see some behaviors of, um, ADD or ADHD with my son, and for a long time, it was, I had thought this is just maybe a symptom of the hearing loss, and we see it primarily in school.  So, you had mentioned for interventions about the talk therapy as one, so that would not be a barrier for my family, because he's, we use auditory oral in our home primarily, so what, were there any other interventions that were, um, read about?

>> SPEAKER:  So, a lot of the research has been done on, like, what appropriate assessment tools there are to use in that population, even if they had a cochlear implant or if they used American Sign Language, a lot of it's been done in Europe, there has not been a lot of intervention studies done in the U.S., and also, of course, that there are different healthcare structures, they can actually activate a different protocol versus in the U.S.  So, one of the things we thought was, like, a major implication for this is those providers that do understand deaf and hard of hearing children who have additional training in working with this population to make the proper assessments, because a lot of the assessment tools, where if they are, do not have auditory issues, they may misdiagnose them as having mental disorders or vice versa.  Yes?

>> SPEAKER:  With any of this information, are you looking at the difference in age of diagnosis of the hearing loss versus age of diagnosis of any of the mental health disorders and what implications that may have?  As in if are they going through this simultaneously.

>> SPEAKER:  Yeah, and those are definitely, um, more detailed analysis.  We are trying to find, at first, we were just trying to find a dataset in which, you know, there was a lot of speculation that there is a high occurrence, and a lot of the papers that cite that are very old, so we wanted to see, okay, using purely administrative data, what do we see, and now that because we saw that one in six of those deaf and hard of hearing also have a co‑occurring mental disorder diagnosis, it would be interesting to see when they were actually diagnosed with both, if it's on the same claim.  Unfortunately, because it's not a direct linkage, you know, we can only speculate without validating, but it still does provide some kind of implications for future study. 

>> SPEAKER:  Um, and then one more thing, I would be interested to see, um, when you are able to do this with the ICD10 code, where they put out, um, central auditory processing diagnosis, what the linkage is there between central auditory processing, CAPD, the new code.

>> SPEAKER:  Yeah, and we were, that's what I said, right now, because we are hoping to publish, um, a publication out of this as well, but we thought with the new ICD10 codes, now that we have 2016 data as well, we would have at least a little over a year's worth of data, and to compare this, to see how accurate are the codes being used is another, um, implication for future research as well.  So, I have one more slide, because I didn't know if I would have time to go over it.  I did look at specific types of hearing loss by those that had hearing loss only and then those that had hearing loss and mental health, just to see if we had any trends, but for the most part, it wasn't very, it seems like those that had both a hearing loss and mental health code, the basis of their going to see the doctor was more about their mental health than their hearing loss, so I think that's part of the reason why we don't see as much codes in specific types of hearing loss.  All right, so if you have any questions, you can e‑mail us at EHDI@CDC.gov.

(Applause.) 
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