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	(Writer standing by.) 
>> SPEAKER:  So, we're a couple minutes behind, so I will, um, go ahead and get started.  My name is Liza Creel.  I am an Assistant Professor at the University of Louisville.  I'm a Health Services Researcher by training, so I study things like cost and quality and access in public health programs.  I focus specifically on studying health policy, and I'm really lucky to be in Kentucky and working with a great team in the EHDI Program, and also, um, with providers across the state, looking at a number of different things related to newborn hearing screening.  Um, I want to acknowledge my co‑authors on this, Cathy Lester, who's the Kentucky EHDI coordinator, I know she's in here, right there.  I have a cheering section.  Um, and Dr. Matt Bush, who is at the University of Kentucky, who really, um, helped me kind of conceptualize this study and understand all of the background and what happened in terms of hospital scheduling before my arrival in the state.  So, this is not moving at all.  Sorry.  There we go.  Okay, so, several learning objectives that are important for the talk today.  So, hopefully, by the end of this, you will understand Kentucky's approach to implementing hospital‑based scheduling, mainly to improve follow‑up and the use of data tracking and data management to actually study these outcomes, um, identify the impact of hospital scheduling on receipt of follow‑up services at the individual level, and also, other factors that implements receipt of follow‑up.  
So, in Kentucky, um, they screen, we screen, the state screens for about 53,000 births annually, and that tends to remain pretty consistent over the years.  The loss to follow‑up rate has improved over time.  What you're seeing on this chart here is loss to follow‑up from the, um, CDC reports.  In 2011, um, the rate was 16 percent, and that has declined to somewhere between 10 and 11 percent by 2014.  Um, and that is somewhat lower than the national rate, which in 2014, was 34.4 percent.  So, I know most of you guys in this room already know this, but, um, to just summarize, there are known challenges to follow‑up after a failed or missed newborn hearing screen, and, you know, some that have been reported in the literature relate to how far a family lives from providers, specifically how far they live from specialty providers, um, the severity of their hearing loss, the parents' level of education, among a lot of other things, and this is really important, because when we look at the population of individuals who refer for follow‑up out of the Kentucky Newborn Hearing Screening Program, we see a lot of families fall in these categories.  46 percent live in non‑metropolitan areas, and a total of 25 percent live in really rural counties.  There are several urban areas of the state, but it is quite a rural state, and families do live in those rural communities.  We also know, um, that greater than 50 percent of moms have no more than a high school diploma, and, you know, we know from other studies that, um, that parents' level of education is somewhat associated with receipt of follow‑up services.  So, there are many strategies that have been proposed and tested to improve follow‑up services.  Some of these are being studied right now.  People have suggested that engaging families is really important, doing programs like parent navigation work to really encourage and facilitate a family's movement through the system after hospital discharge.  
Um, improved messaging for families, maybe some of what we just heard about texting as a means of encouraging follow‑up.  Um, improved communication with primary care through reports after the screen and other things, and then, um, I'm quoting this article from 2010, which summarized some quality improvement work that was done in multiple states, um, and a suggested approach to trying to improve follow‑up was to schedule a follow‑up appointment, either rescreen or diagnostic evaluation appointment, at the time that the infant does not pass the screening and before the family leaves the hospital.  In 2012, Kentucky actually started encouraging hospitals to do this, and I know there's been a lot of conversation at these meetings and in general about the role of the hospital, not just in the screening, but in encouraging of facilitating follow‑up, and, so, hospital scheduling is something we're really interested in understanding whether or not it worked.  So, in Kentucky, this is just kind of a flow chart of how things happen, um, so, the baby is born, and they're admitted to one of two units within the hospital, right?  The well‑baby nursery or the NICU.  If the infant fails their screen, um, in the well‑baby nursery, they can actually refer for an outpatient rescreen in some settings at the hospital, sometimes, in other community provider settings, or they refer for a diagnostic evaluation.  If they're admitted to the NICU, they refer directly to diagnostic evaluation.  Um, so, for this study, we actually used the Kentucky, data from the Kentucky EHDI database, which is quite robust and has a lot of information.  
So, we used data from 2011 to 2015.  These are all individual level observations.  About 263,284 cases were listed in this database over that time period.  It includes some demographic characteristics and some information about the organization, namely the hospital where the screening occurred.  So, in terms of demographics, we have, um, date of birth, gender, race, all of these other things, including information about mom.  It's not always reported, but we do have it in a number of observations.  The clinical data we have is the screening results.  We do have information on the date of follow‑up, the results of that follow‑up and other things.  The other thing I'll mention is that, um, in terms of clinical characteristics, the database does include reported risk factors, and that is a nice way to study kind of what's going on, which we're doing, and I'm not presenting today.  Um, and then organizational information, we do know the birth hospital and also the reporting hospital.  Sometimes, the infants are transferred, and so we know if there was, um, some movement, and, luckily for us, the hospitals actually report on whether or not they scheduled a follow‑up appointment for that infant before discharge, so it's a really nice way for us to study how effective hospital scheduling is.  So, one of the things we know is that we don't know everything in the EHDI database, and there are other factors that are important for us to model or to look at in terms of follow‑up, right?  Poverty, um, uninsurance.  Some of these data were prior to the ACA, so we know that the rates of uninsurance have gone down quite a bit since 2014, but there was a period of time when there was a higher uninsurance rate, so we wanted to include that in the study.  We also know from many other studies how important rurality is as a predictor of follow‑up, and, so, we actually took information and matched information from the area health resource file, which has all of these things at the county level, to kind of estimate the role of poverty, the role of rurality in follow‑up.  So, um, I should note before that this was approved as an exempt study by the IRB at the University of Louisville and at the Cabinet for Health and Family Services.  So, for inclusion criteria here, we had 263,000 people in the database, but, um, not everyone refers for follow‑up.  
So, we include in the study sample infants who, um, refer after failing a screen, infants who missed a screen, those with a partial screen, and because we're interested in other variables, like demographics, we do only include those infants where we have a complete demographic profile, so if gender or race, maternal age was missing, they're not included in the study sample at least.  Really, what we wanted to see is whether or not any of these things had an impact on documented follow‑up, which we defined as having documentation in the EHDI database of a follow‑up visit, of either a rescreen, an outpatient rescreen or a diagnostic evaluation.  Okay, so, we used, this is the boring statistical part, but I have to say it.  Um, we used a pretty simple logistic regression model to estimate the likelihood of follow‑up, of documented follow‑up.  Our primary independent variable, the thing we're really interested in testing here, is hospital scheduling.  So, we coded it very simply.  If there was no scheduled follow‑up appointment, it was a 0, if there was one reported, we, um, coded it as a 1, and we controlled for a lot of things.  All the demographics I already mentioned, the community characteristics that I already mentioned.  We also know that there's variation regionally, right?  There might be something about the eastern part of the state or something about the western part of the state that we can't measure, but we know it might be there, and we need to control for those differences, and, so, um, instead of using, um, super sophisticated mixed effects modeling here, I just included a fixed effect for the Medicaid region to kind of control for regional differences, geographic regional differences, as well as health system differences, and then also have a fixed effect for hospital characteristics, because we know there might be something about a hospital that's important to, you know, something about a hospital that makes them more likely to schedule these follow‑up appointments, and we just wanted to control for those variations across all the hospitals.  Um, so, we ended up with just under 9,000 cases that were included in the study sample, and we observed quite a bit of difference, actually, in the population that had a documented follow‑up and the population that didn't.  Basically, they were different on pretty much everything except for gender, and I'm reporting P values here to note where there was a statistical difference, but there was, um, the proportion of infants with, um, hospital‑scheduled appointments and those that actually got follow‑up was higher, and, so, this is just kind of important for noting that the two samples, I mean, when you split them into follow‑up and no follow‑up, they're actually quite different.  
So, here are our results.  Um, turns out that when you control for all of those other things, hospital scheduling does seem to make a difference.  Um, it is associated with a higher odds of an infant receiving documented follow‑up, or us knowing that follow‑up at least happened.  Um, the odds ratio is 1.48, and it is statistically significant there.  Um, so, this is, was our hypothesis, actually, that hospital scheduling did make a difference.  It was one less thing for mom and dad to worry about on the day after discharge, just doing what they, you know, had been, you know, if somebody had said you need to do this versus actually having just done it for them, it seems to, um, be a good thing.  Um, we don't see any differences in terms of gender.  In fact, it's exact same likelihood of follow‑up depending on whether or not, um, the newborn is a male or female, but we do actually see other differences in other characteristics.  So, um, some of this won't be surprising to you guys, but when we compare, um, a different race or ethnic groups to, um, whites, we do see, um, a lower likelihood of follow‑up among black infants and a higher likelihood of follow‑up among other types of infants, and all that means is non‑black and non‑white, so there's a lot of variation within that other group, we just don't know down to any more granular level, you know, the numbers in there.  Um, but interesting, somewhat consistent with other studies that have been out there, particularly, um, for black or African American infants.  Um, maternal age does seem to also play a role here, where we see that compared to moms in the range of, like, 25 to 34, um, lower likelihood of follow‑up for younger moms, mainly those 18 to 24.  Less than 18, we actually don't see a large difference, but we don't have as many of those moms in the study, or in the sample.  Um, when we look at the hearing screen result, even when a follow‑up appointment was scheduled for a kid that missed a screen, they are still far, far less likely to get a follow‑up appointment or to actually go to a follow‑up appointment.  That's true for those infants that missed a screen and those that only received a partial screen.  
Um, NICU admission, this one always throws me, but there's such, I think, a logical explanation to this.  So, you know, we code this, like many other studies do, where we look at NICU admission of greater than or less than 5 days, and it turns out, when a baby was in the NICU for more than 5 days, they are less likely to get a, or to go to a follow‑up appointment.  I think the, um, kind of what we speculate about is that mom and dad have a lot of other things to do, and, so, um, we kind of see this inverse association there.  Um, geography, we actually don't see a whole lot of difference in terms of just rural/non‑rural, but we do see some, a slightly lower likelihood of follow‑up in community, when a family lives in a community that has a higher percentage of poverty, and, you know, it's kind of borderline statistically significant, but I think, um, consistent with some other studies that we've seen.  We do see some geographic variation.  This is the map of the Medicaid regions in Kentucky, which is kind of how we looked at geographic differences in terms of regional variation.  So, um, Region 6 has actually quite a lower likelihood of follow‑up.  Interestingly, this is northern Kentucky, you can see where the red star is, this is the region of the state that's just below Cincinnati, Ohio.  My original thought was, well, people are going into Ohio and getting services, and we just don't know about that, but I know from Cathy and others that, um, the Ohio Newborn Screening System, there's a lot of cross‑reporting there, and, so, we kind of don't know what's going on in Region 6.  Um, and in Region 8, which is the eastern part of the state, we actually see that, um, contrary to what I kind of expected, um, although it's not, um, I don't know, we see better odds of follow‑up in Region 8, quite a lot better.  So, there are some limitations of this study.  You know, I think there, it's especially nice to see some evidence of this, because the EHDI Program in Kentucky has spent a lot of time really working with hospitals and encouraging them to do hospital scheduling, and so it's really, um, I think, exciting to see that the results are positive, but there's clear limitations to our study design and approach.  One is that we don't have a good measure of how far someone lives from the diagnostic provider or the outpatient rescreening center, which I think is, you know, an unfortunate exclusion of this that we just don't have a good way of measuring right now.  
We also don't have a good measure of provider supply.  So, we know in general where people are, but we can't really measure how dense the supply is relative to any place that a family lives.  Um, and we really, what we don't know from this study is what makes hospitals more likely to schedule in the first place, what is it about a certain hospital or a model of delivering newborn hearing screening in a hospital setting that, um, makes hospitals do this at all or makes them do it better.  Um, and we do have a lot of incomplete data, particularly on demographics and by nature of just how we approached this, we excluded those individuals, so there's a lot of potentially informative cases that just aren't included in this analysis.  Um, so, when we kind of look, so I took this basic health econ approach to not just looking at odds ratios, which are kind of hard to interpret, but what this really means in terms of probability of follow‑up, which I think is much more intuitive and easier to think about, and it turns out that hospital scheduling of follow‑up appointments is associated with a 4 percent higher probability of a family taking their infant for follow‑up services.  So, 4 percent doesn't seem all that big, except that, um, we know follow‑up is really important, and, so, I think, you know, I mean, that's a pretty good increase.  The probability of follow‑up also varies, I won't read these all out to you, but it's 3 percent lower among black infants, 6 percent lower when an infant is admitted to the NICU for greater than 5 days, 2 percent lower in moms age 18 to 24 compared to 25 to 34, and then quite a bit of geographic variation.  So, the Kentucky EHDI Program, which if you have specific questions, I will refer them to Cathy, but they do continue to expand these efforts.  I think, um, prior to me coming along and having a publishing motivation and an academic motivation around this, I think there was a lot of, um, feeling within the EHDI Program that this was making a difference, but now we actually have some evidence to demonstrate that it does seem to be helping and it does seem to increase probability of these kiddos getting the follow‑up services that they need, and I think, you know, this is a real opportunity for other states to learn, if it's something that could be integrated into your existing systems.  Um, but it's not everything, right?  Hospital scheduling is one aspect of this.  It doesn't address a lot of other factors that we know are important and we know are associated with either increased or decreased follow‑up.  Some of these things, you can't do much about in terms of changing them, like race, maternal age, all of that, but there may be other approaches to addressing some of the demographic variation that we see.  
So, I just want to acknowledge, um, the institution who pays my salary and allowed me to do this, the Commonwealth Institute of Kentucky, and then Cathy and Matt, who guided me, both clinically and programmatically, as we were designing this.  It just would not be possible without y'all's support, so I really appreciate it.  I'm happy to take any questions.  I also have cards, or here's my contact information, if you want to get in touch with me afterwards.  Yes? 
(Off mic.)
>> SPEAKER:  Oh, okay.  Yeah, probably so. 
(Off mic.) 
>> SPEAKER:  Any other questions?  So, I'll just make one last comment to kind of build on that last question, which is I think beyond just demonstrating at least some early evidence that hospital scheduling is making a difference in Kentucky, um, I think, you know, work like this also provides, um, the program with a lot of information about where improvements can be made.  So, you know, what I didn't present to you was all the results for all the 49 different hospitals, because they don't even know yet, and that would be the worst slide ever, but, um, you know, I mean, I think it gives the program a lot of information, you know, what is going on in Region 6 that we need to go up there, and even when hospitals are scheduling, we still have this disparity in follow‑up, so I think it's really informative for the program in terms of quality improvement as well.  Well, thank you all for coming.
(Applause.) 
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