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Hera:
Everyone welcome to VIReC Database and Methods Cyberseminar entitled “Applying Comorbidity Measures Using VA and CMS Data”. Thank you to Seider for providing the technical and promotional support for this series. 
Today’s speaker is Jim Burgess. Dr. Burgess is the Professor and Director of the Health Economics Program in the Boston University School of Public Health. He has an appointment as a Senior Investigator in the Center for Healthcare Organization and Implementation Research with the VA Boston Healthcare System. Currently he is also the Vice Chair of the Methods Council for Academy Health. Jim has more than twenty-five years of extensive healthcare management, research and educational experience putting health services research into practice in diverse transdisciplinary settings. 

If  you have any questions for Jim during the presentation, please send them in using the chat box, I will present them to him at the end of the session. After the Q&A you will see a brief evaluation questionnaire, if possible please stay until the very end and take a few moments to complete it. 
I am pleased to welcome today’s speaker Dr. Jim Burgess. 

Dr. Jim Burgess:
Thank you Hera [ph] very much today. I am happy to be here, apologies again for the need to reschedule, that was totally about me and so we had to reschedule and I am really pleased that VIReC was able to handle rescheduling. And for those of you that that was a hardship again as noted we are recording this so you can get this and maybe in fact listening to this outside that. 

I am also happy to answer questions offline, so sometimes things come in offline or you think of something after the seminar or you even listening to it offline and I will be happy to address those things as well. Let me get started with today’s seminar. 

Notice we have some session objectives about different locations for comorbidity information. A big part of this seminar will be to try to help you see where there are different sources for information that come out of VA and CMS data and how you can look those ups and where they come from. Also to identify where the common data elements are in sort of linking these things together. I have a methods paper out there you can go look up if you want that sort of looks at what are some of the methodology questions in linking VA and CMS data. Then you can recognize important measurement issues about where we are going to come at this and I am a really strong believer in that you start with the question like we were just discussing on another conference call this morning. About how you start with the question and then figure out what administrative data are going to be able to help you answer your question the right way and that is going to be a theme of the way I am going to try to go through this and try to do that in a way that allows you to avoid common pitfalls that may arise. 
We are going to focus on the use of both VA and CMS data to get comorbidity measurement. And again that is a starting point to that. Remember that our Veterans who we see in the VA also frequently get care outside the VA and the best sources of those information are the care outside the VA. I will note that I am not going to today talk about data that does not come from CMS but remember, there is also maybe private sector insurance paid care that Veterans may receive especially younger Veterans and that is also a growing edge of people trying to answer question in the VA at this point. And I know just some other Cyberseminars that we are building on here. 
I am not going to get it down and dirty of the theoretical and statistical issues about how to account for comorbidities, this is going to be a practically focused seminar on how you actually look at these things. But if anybody has some theoretical or statistical issues and wants to communicate with me offline I will be happy to do that. We are not going to go down in the specifics of the comorbidity indices or scales, but I will give some hints about what the strengths and weaknesses of various comorbidity indices we are talking about are. 

This is the session outline about how to find the comorbidity information, using the administrative data we will have a case study and lots of links at the end of where to go for more help. 
I am going to start out with Poll Question Number 1, I am going to read the question and then Heidi will collect the information from you and then she will give us back the results of the poll. I am very interested because I can tailor how I speak about this. I am really interested in knowing whether the people who are on the call are primarily interested in VA data as a research investigator; as somebody who really manages data and may run things out of VINCI, data work spaces or downloaded data. People who are project coordinators who may be more on the level of organizing and project coordinating studies. People who are program specialists or analysts who may be more of an analytical perspective of actually taking the data someone else collects and then analyzing it. Or some other type of interest and background that you have in terms of this. Heidi will give us a note when we have enough data collected here and then tell us what the answer to poll question number 1. As I said that will really help me so I can tailor this presentation as much as possible to the balance of people we have on the call today. 
Heidi:
And if you fit in that other category please feel free to type that into the questions box and I can run through those at the same time that I am running through the poll results. It looks we actually have really slowed down on responses so I am going to close that out and what we are seeing is twenty-six percent research investigator; thirteen percent data manager; ten percent project coordinator; forty-three percent program analyst or specialist and nine percent other. Thank you everyone.

Dr. Jim Burgees:
Anything special that is jumping out from the other on that Heidi.

Heidi:
I have not received any comments on what the other is so it is all a mystery.

Dr. Jim Burgess:
That is okay. It is going to be a little tough because we definitely have a range of these people but it looks like there is a dominance of the program specialist and analysts and research investigators so I will try to make sure I take on those approaches as I go through this. 
First as an overview, we just want to understand what the definition of a comorbidity is so that is what we are looking at. Basically this are things that are unrelated to what you actually might be directly studying in terms of some disease process. But there are various variations on how to think about comorbidities have been evolving and certainly even though I have been doing this presentation for a few years I keep thinking we are still evolving on this question and try to understand people as a whole person, the person centered care movement, some of these issues kind of come into this. Assuming that you do have a focal condition study which is still quite common in health services research that the comorbidities are the unrelated and other specific things that may be happening to a person in their health environment or how they are interacting with healthcare system that are really separate from their health status just how generally do they feel. 
The comorbidities that we might be interested in are things that could impact on the treatment choices and the focal conditions or it could impact how the treatment choices that we make are helping people recover from the focal condition or they could be things that we might be using as inclusion or exclusion criteria from studies. Any of those reasons we might be looking at comorbidities. They are important in evaluating the outcomes, sometimes the research is the cost, what choices are made that we do in particular costly directions and of course in the quality of care so how we assess quality of care. We might even want to do that in a stratified manner where we were using comorbidities to stratify our analyses. I think again I would say than in under a growing edge of the field in health services research is doing more stratified analyses, I think we do not do that enough. We also hear terms like risk adjustment and case mix which again are terms that have connotations about how we are using the comorbidity measure that we have and we can then use the comorbidity measure that we might design in a study, again remembering that the research question is the most important thing in all of this to start. Either as a predictor so something were of direct interest for what the impact is on a dependent variable, we could be using it as a covariate confounder and it might be something that we do not even report. Remember sometimes when we report results out of empirical analyses we put some variables as central foci in the tables that we design and other things sort of in footnotes underneath the table. So remember the comorbidity can be an element of focus or it can be a footnote, either one. It may be a moderator so that it actually is impacting the variables of focus, remember I said that one of the things comorbidities may do is affect how the treatment process we might be treating a patient for how it progresses either in their adherence to care, actually biologically and how care impacts them or in some other behavioral or utilization factor that may be important to us. Then sometimes the comorbidity actually is the focus, so that is a different question occasionally that that is the question – what is the comorbidity. But that is more rare, most of the time it is one of the first three there. 
For each research question you want to sort of think about the roles and I have some examples here and the question about – is chemotherapy more effective than radiotherapy in the treatment of endometrial cancer. We could have a very specific question of comparative effectiveness. And the comorbidities we might think of like which role does it play here. Well it is probably something that we are going to think of as a covariate that we are trying to adjust out, but it could be affecting the choices that we are making so it could be either of those. Or it could be operating through the disease process to change the disease process. That is most likely here because patients are making choices after they decide whether or not to go for chemotherapy or radiotherapy. 
With healthcare disparities a question might be – do comorbidities explain race/ethnic disparities in kidney transplants? So there we are using it as, which role there it is really something that we are of great interest in. Part of our direct research question and it is of primary interest in determining how it explains race/ethnic disparities and that may be very important. Or we could have a healthcare quality question like - are VA patients more likely than those who are receiving Fee for Service Medicare. So I have now gotten in the VA CMS part of what we are going to talk about today, to receive recommended screening tests? Therefore the comorbidities what I like to mention here most importantly is that as we kind of go into these comorbidity indices most of you may not be aware that when patients seek treatment and we write down things like diagnoses, ICD-9 or now ICD-10 diagnoses that you might think, of course we are going to see the same diagnosis lists in the VA and in the Medicare records by patients who are going back and forth between VA and Medicare. That would be wrong, that is not what happens. In fact what actually happens is that many diagnoses you do in both systems, but a lot of especially prime disease diagnosis that you might think are very important like diabetes may only appear in one sector or the other in terms of the data. So this is a reason why a lot of researchers interested in comorbidity affects actually combine the VA data and the CMS data as part of their research plan again depending on the question you are asking. Lastly, another question one might ask might be – who provides more cost-effective care for diabetes? Remember I just mentioned diabetes as one of those cases where we may get different information from different administrative data systems. Endocrinologists, nephrologists or general internists? So there we might be actually looking at how the choices, how the comorbidity impacts the choices that particular providers make about what kinds of treatment to recommend certain patients and that could actually be a fairly complex maybe even a structural equation modeling type question.

Where are the sources of this data? We can get workload data primarily coming most of these days from the Corporate Data Warehouse in the VA. From claims data that primarily the most of the research in VA combining this data has combined it with Medicare data but there is a growing interest in the Medicaid data. Of course you should be aware that the quality and effectiveness of the Medicaid data in different states varies because the Medicaid programs are administrated by the States whereas Medicare is a nationally administrated program so the consistency of the Medicare data across the country is much greater than Medicaid. You can get particular diagnosis and procedure codes that you can use to understand comorbidity issues. Then, we can also be interested in pharmacy data. One of the other things that as people make choices about how to think about things, you can think about it from the diagnoses and the procedures that are made and provided by particular providers or we can actually go a step further and say well what are the medications that people are using and use that as a source of comorbidity data by looking at the medication lists. So all of us whenever we go to the new providers the new provider always says – bring along your medication list. Well that may be the primary source of information that that provider that you go see, I am really speaking more private sector because in the VA we have an electronic health record that links all that together wonderfully. But a lot of times we actually use pharmacy data to determine what is happening in a particular comorbid situation. Or maybe it is lab results so it is actually lab data that actually tells us that we have a particular condition. So we are for example very interested these days in how people are making antibiotic prescriptions. So we know that antibiotics are probably over prescribed, we have a big a problem in the country and the VA of course is part of that problem potentially also part of its solution. But maybe we want to look at lab results that actually determine whether a particular source of something is viral or bacterial that may influence how we look at the pharmacy data and then the diagnosis and procedure code. So all of these things can go interact with each other. Sometimes also you have program enrollment records. In the VA this is actually, there are various registries that people can be part of. And less understood than should be, to VA researchers is the potential use of those VA registries that are as sources of comorbidity data. When I get down later and talk about the Nosos score that Todd Wagner, people at HERC and some other researchers have put together, they have used those program enrollment records to great use and that measure that I will talk about in a bit. 

So now we are up to Poll Question Number 2. So this is now as I start to get into describing things I want to basically get a sense about how the experience level of the group is so that I can tailor how I am going to discuss and what things I skip over versus which things I talk about at the level of experience.  So some of you may really be novices sitting in on this discussion, to learn about these issues for the first time. You may have some experience where you try  a few comorbidity measures but want to learn more about different options and ways you can improve your research in this area. Or you really may be an expert who really might know more than me about any of these issues and try to see whether we can learn more of course by listening to other people talk about it. Let me get a sense of the experience level of the group so I know how to pitch this in the next half hour to forty-five minutes. Heidi.
Heidi:
We have response coming in, I am just waiting a few more moments and I will close it out and we will go through the responses. What we are seeing is: forty-five percent novice; fifty-one percent some experience and five percent experts. Thank you everyone. 

Dr. Jim Burgess:
Okay. Thank you so that really helps. I am going to try not to speak over anybody’s head I am actually going to try to be good at this in general, you can tell me in the ratings afterwards whether I have succeeded in not speaking over people’s heads. But I will definitely take this as a relatively novice group here and try to take you forward through this step by step to try to think about things. Thank you that is very helpful. 

Where do you find this comorbidity? Where did this information come from? One of the problems in health services research is we have this proliferation of acronyms and people will speak in acronyms all the time. What I am going to try to do is I am going to try to put the acronyms in these presentations and I am going to try as best as I can to connect you to the way people talk about things including how people talk about things even though the names of things have changed. That is always wonderful, you have one acronym and then it changes to a new acronym and people will still refer to it by the old acronym like remember when the McDonald’s used to be at this corner something like that. So I am going to try very hard to speak to everybody but on the slides and I hope you will look at the slides later, because a lot of these acronyms and things that you can then go look up for more information. I am not going to read off the acronyms I am going to try to stay intuitive about where do you get particular information from and what are the strengths and weaknesses of those sources of information. 

VA workload data does come from the Corporate Data Warehouse and I will not use its acronym but it is an obvious acronym that people use all the time. Some of the Corporate Data Warehouse information which really comes in in real time updated daily through the VA data systems out of the individual local health record data systems in the VA also are sometimes summarized into Medical SAS Datasets. These systems, the SAS Datasets Systems used to be the primary way that researchers would get access to data and over time people are much more going down to the raw data out of the Corporate Data Warehouse. It is important to remember that the Corporate Data Warehouse also has two levels to it – it has raw, real, real raw data and then data that is processed to some degree. Generally researchers unless you really, really know what you are doing want to use the processed Corporate Data Warehouse data or sometimes you can even use the Medical SAS Datasets that are summaries from that data. Those represent all the workload that actually happens inside the VA. With the VA Choice Act much more care is now starting to be paid for by VA that happens outside of VA. This is both a strength and a weakness of our system that now those systems coming in that used to be called Fee Basis Files and I am going to use that terms as sometimes people call them but now it is called the Non-VA Medical Care Files tell you about the diagnosis and procedures codes that are paid for by the VA outside. The quality of that data however is not as good as what is happening, that comes directly out of our electronic health records system that is the VISTA systems that are at the local sites in the VA. I just used an acronym there so apologies. That local data system that comes out of the local VA is generally much higher quality. You have to be a little bit careful, it may be very important to your study to know when VA is paying for care that is happening outside the VA. Remember beyond that that is not talked about her but also might be happening is people getting medical care in the private sector outside the VA that is not being paid for by the VA. We are going to talk about two sources of that today that we do have good records for and through VIReC, VIReC has a lot of great data files and the guidebooks on how to access and merge and look at the Medicare claims and the Medicaid claims. The Medicare claims basically come into three parts. They come in the issue that are the main institutional standard files that come out of, basically care that comes out of doctors and physicians and other providers. It can come out with things that are happening in non-institutional providers because some providers do not operate to an institution but outside an institution. Then also there is actually, and this is because Medicare has this breakdown system that is different from the VA where we kind of have one system that merges together. They break out the institutional part of what care is provided, it might be provided let us say by a hospital or nursing home separately from the providers like physicians or social workers or psychiatrists and psychologists or other providers that may be happening outside that system and it breaks down. You have to actually merge those together and that is actually a challenge whereas in the VA these systems are merged together. The Medicaid claims come in a single Medicare analytic extract file format. As I mentioned you really probably want to if you are going to use Medicaid data think about selecting particular States that are very common in research things like New York, Florida and California for example are heavily used files that have relatively [00:24:57 to 00:25:02] [lost audio]. I will not mention States that are a little less high quality data but that is something you want to pay attention to. 
Then I mentioned also earlier that we may want to look at medications so how do you look at medications. Again here in the VA there are actually two main sources; one comes out of the Pharmacy Benefit Management System which is actually who buys and pays for the medication. Again there is a trend in research to move more toward using the Pharmacy Benefit Management data as opposed to the managerial cost accounting data which now again I note that it used to be Decision Support System Data. Again this is a place where the acronyms have changed. The benefits of the Pharmacy Benefit Management is that it comes with a lot of attention from the pharmacists in terms of how to really care about things like how small differences in exactly how much medication is prescribed that may be much more important to you. Whereas if you are really interested in the costs and those kinds of issues, the Managerial Cost Accounting Data which is slightly easier to use may be enough for you. Then, from the Medicare and Medicaid data, Medicare has a totally separate system that deals with medications which is called Medicare Part D for drug. And the Medicare Part D claims remember are only for people in Medicare who enrolled in Medicare Part D which is a subset of the total number of Medicare enrollees. Then Medicaid data comes through prescription drug claims and for Medicaid data that is actually a place with a Medicaid data for people enrolled in Medicaid actually is a little bit better and more complete than the Medicare data when people in Medicare may get drugs from many different sources and payments structures. 
Then for the laboratory results, you may want to really look at something like a glycohemoglobin test to indicate diabetes or you may want to look at whether something is a viral or bacterial infection. Those things come out of the Managerial Cost Accounting System and its National Data Extract for Lab Results. Generally lab results are not available in Medicare data and certainly not in the VA although there are some sources where people look at it outside the VA. So you could have a specialized study where you really wanted to get access to lab data and try to do that and some specialized data collection issue. Notice that the other data is these condition focused program enrollments in VA things like spinal cord injury designations; serious mental illness; some of these kinds of PTSD, sort of specific program enrollment data is also important and it can be tied to medications. 
Now another challenge to doing all of this is that we have just made a conversion as most of you are probably aware from ICD-9 to ICD-10 for diagnoses. It is the International Classification of Diseases. This movement has happened just over the last year in VA and in the U.S. but ICD-10 has been used in the rest of the world for quite some time. I am going to note here that this is a big issue for many studies and people are in the process of updating various metrics and things in terms of these codes that you may need to understand if you are doing a study where you are actually looking at the codes as opposed to using data that is already processed where people are trying to update these codes. The procedure codes or current procedural terminology codes are controlled by the American Medical Association. These are the way we get at procedures in the outpatient sectors and in some Medicaid claims are also used for inpatient services. But generally for inpatient services both in Medicare claims and in VA that we actually use procedure codes that come out of ICD-10. This gets complicated so that you have to actually do cross matches if you want to look at something like an x-ray that might be a procedure and how the procedure is done for an x-ray in the hospital versus an x-ray that is done as an outpatient service. This makes our lives as Claims Data Analysts very interesting. 

In addition to this the AMA controls the codes that are primarily done and procedures that are done by physicians since it is the American Medical Association. What we have done to that is added to the CPT codes so-called healthcare common procedure coding system or it is usually pronounced HCPCS codes. These codes are codes that are done of things by like chiropractors and social workers and acupuncturists and other types of providers that are outside of that. It is actually really interesting one of my anecdotes is that a lot of things the VA does that are very specialized people have ended up going off and finding specialized procedure codes to code them. If you thought about blind rehab, blind rehab is a very important thing in VA and if you were going to think about how would you use codes to determine what you are doing for blind rehabilitation. It turns out that a lot of the blind rehab centers have used social work codes because they found the social work codes describe the kind of work that they are doing to make people do blind rehab. Even though they are optometrists frequently who are doing the work, but they are using social work codes to code what they do. So a lot of times you have to have an understanding of what your question is, how you look at it, what the providers that are doing it are and you may have to actually go out and talk to them and find out what kinds of codes they are using. Because you might have thought suddenly and that is not to say there are not a lot of social workers working in blind rehab but as I said as you have a lot of non-social workers using these other codes as well and many specialized things in the VA. 
This is a chart that just basically lays out where the codes come from and where they go and where in the Medicare SAS Datasets that are summaries of the Corporate Data Warehouse data where these different codes go. Again, I will just sort of leave you that chart if you want to look at it in more detail. Note that a lot of these codes appear in different places and then also in different files. VIReC has great further information to break all of this out and they have tutorials for things how to look at these. Then for the non-VA Medicare files remember this is the care paid for by VA outside of VA facilities. There is also some additional codes there where those come from. Then for the Medicare data similarly these also come from different places so Medicare tends to break things out by payment system so things like Med Par is payments to hospitals, inpatient is the care paid to physicians to care for people on an inpatient, sorry again for acronyms but SNF stands for skilled nursing facilities which are post-acute; post-hospital care provided outside; outpatient care; hospice care; home health care and so on. Then the Medicaid data also has its codes come from different places and come across. This is much more variable and you have to really understand what you are doing a bit more in using administrative data to use the Medicaid data. Again remember a purpose of my talk here today is to say where this information comes from but you have to go further if you are going to look at it and understand those data sources directly if you were going to use it. 
A little bit about pharmacy data. Sometimes diagnosis information is not available but sometimes you want to use pharmacy information because that is your question. Your question is focused around how pharmacy based measures work. 
So measurement considerations, I am going to move a little faster to keep us moving here, speed up just slightly. As we think about the comorbidities versus comorbidity burden you want to think about the issue of whether you want a whole host of variables, maybe you have a large dataset with maybe millions of observations as you can sometimes have in VA national studies. Can you just put in a lot of covariates with a lot of difference pieces of information or are you really interested in a summary measure that provides one number or score especially in smaller studies that one single summary measure may be very important because you really want a smaller set of covariates both either for reporting purposes or to avoid taking up too many degrees of freedom in an analysis. 

What are condition or conditions group? What are you actually trying to capture here? What are you actually trying to do? It depends on what your population is. It depends on what your objective is so you really want to do is what sometimes called Case Mix Adjustments. You just want to look at the severity of the case mix of your population. Are you worried about the outcomes? Is it mortality? Is it cost or expenditures? Are you looking at something like post-stroke rehab and a very, very specific thing so your outcome may be very important. Your data availability about what you are looking at then may be very important to combine inpatient and outpatient data together. Remember the problem in doing that is different in Medicare and Medicaid data versus VA but always an issue. Or maybe you want to just look at data in one particular treatment setting like an inpatient stay or a set of outpatient visits or not. These are really important to codify in your research questions and really think about where it is that the care is being provided that you care about in your question. When you are combining things realize that you always have some issues involved with combining care from different settings and therefore in how you build a comorbidity index or use comorbidity data because the data generating process for generating that data is different. This is a really big challenge for doing good research in the field. 

Remember that diagnoses or diseases are separate from where you get the data from. The data is assigned, you can actually do surveys of course remember where you can do surveys and ask patients what they think their conditions are, what they think their health conditions are. That is different from clinician assigned diagnoses which is mostly what we use from administrative data. Remember that to get a clinician assigned diagnosis you have to have an opportunity for them to observe that condition and then the rules for coding for physicians and other providers are that they have to actually be actively considering a condition. So this is why remember I mentioned earlier that there is great discrepancies between VA and Medicare data for Veterans that are seeing providers in both sectors. And that may not be because the provider does not know you have diabetes, but because they are not actively treating your diabetes because it is being treated by another system or another provider, they may not write down that diagnosis and therefore you do not have access to it from that system. 

Also too, sometimes the location where care within the system you can also look at something that we often call stock codes which I am actually looking at the stock code with. It actually is called the National Clinical Production Unit Codes although primarily people call them stock codes which actually happens to be sitting right in front of me on my desk today. It comes out of particular production units and these things are again if you want to do research in this area and understand where diagnoses are coming from and who is giving them. And what is the nature of the production units where those codes are coming from in VA that is actually much more complex than most researchers understand. I will just say as somebody that has been at this since the beginnings of DSS back in the late 1980s and early 1990s some things are still a mystery to me too and some of you may be more expert than me on that. On the Medicare side one of the things we do is we kind of can get information about where situations and where diagnoses are coming from by looking at physician specialty codes, place of service codes, claim type codes and things like that but that is challenging. 
Another challenge that you have is sort of as you are looking at diagnoses where do they come from and how do I define what I am going to do in terms of how do I employ a particular data in my research study. There we are going to think of sometimes you only want to see the record once, but sometimes you want to see it confirmatory thing because sometimes you are going to put a diagnosis down as a provider because you are investigating it because that is what the purpose of the visit is. But maybe in a subsequent meeting you decide that the diagnosis actually has changed or is different. So sometimes you want to see two records for claims and there are many different ways of doing that and understanding that is actually a very difficult process in the literature. 
Then you also may want to sort of understand where these codes come from and understand whether they are coming out of telephone, x-ray, laboratory and these may be codes seen in the way the VA does it is going to be very different from the way Medicare claims are done if you are combining them together. And you have to sort of thing out whether the codes you are seeing on both sectors are being collected in the same way. You also have to think about the measurement time period, what is actually actively being treated. There is a trend now towards using what is called the problem list and the clinical record to actually look at what people are putting down as what is being actively considered by a provider and the problem list sometimes is a great place to go. But people have not really employed that too much in research yet but I think they will in the future. There is also the temporal relationship between when you are measuring the comorbidity issues and what you are measuring as your main outcome of study you can anchor things by dates or by events. There is also a number of special challenges in doing comorbidity assessment where you may want to assess functional status like for people in long term care. You want to measure the severity of the disease, you may just not want to know that somebody has diabetes but how severe is it that you might determine through things like hemoglobin A1C testing or other testing. You may want to look at things like viral loads for HIV any of those kinds of things. And remember that there is always going to be undiagnosed conditions because you have to have that encounter with a provider to have an identifiable diagnosis. Also diagnoses can be wrong and that also can affect your analysis. 
I just want to emphasize the electronic health record data in VA if there is no healthcare encounter there is no record generated and no diagnosis recorded. Sometimes the non-VA sources may generate codes that are not available in VA data, I already mentioned that. Then also we want to think about people that see the healthcare system more so people who see the healthcare system a lot then have more opportunities for diagnoses to be made and recorded. Gil Welsh has a great book about that he is a physician out of Dartmouth and looking at this question around how do we think about the way that diagnoses get recorded. Again that may or may not be important to your research question but you should really think about it. 
Analytic strategies can be ordinal;  just ordering things that you can weight measures; you can make them be categorical. This is probably my most important slide in the whole presentation and I am going to again move along a little quicker after this and I am going to stick on this slide for a second then I am going to sort of show you all of these. Really each of these measures and I realize there are acronyms in here are measures that people use commonly out of administrative data and they all have strengths and weaknesses. I am going to actually go through those but this is really something that you may want to come back to that there is really again some of these measures are related to each other but they all could be of use to you. And understanding the strengths and weaknesses rather than just using we have always used this measure like commonly the Charlson is the one listed there first gets used by a lot of people, it is a fine measure. But I will say that when you are using comorbidity measures one of the things I learned that is a very important takeaway lesson is that the very, very first most important step if you need a comorbidity measure that you have used one. The actual practical implications of which measure you use are less important than that you used one. So I think that is a  point worth remembering. The Charlson Index was originally developed to predict mortalities so some people still believe that you can only use it as a comorbidity measure in a mortality study. But Dale and Romano have independently extended and adapted it. I mostly use the Deyo metric, other people use the Romano metric, they are slightly different. Again the practical implications of using the differences are not great so it is more that you use it and establish that through _____ [00:45:41]weights. 
The Charlson measure another great paper that I will recommend also because it is out of Canadian data so it uses ICD-10 before we now used ICD-10, the Quan measure which is an original  version out of HRQ the agency for Healthcare Research and Quality and the Elixhauser measure comes out of this HRQ measure. The Quan version of it actually is very good and this whole study shows how the Charlson measure, the Elixhauser and the Quan version that they recommended and actually ICD-9 and ICD-10 both come out basically getting similar results. This is a very important thing that many of the common measures that are used get similar results. 
Also, you may be doing more of a cost study and if you are doing more of a cost study you may want to use hierarchical cost measure or the diagnostic cost group measure that takes diagnosis codes and tries to homogenously group them into things to predict cost. So if you are really trying to predict cost the risk scores that come out of the HCC/DCG may be very useful. I am going to come down in a minute the Nosos measure that has been developed specifically for VA is probably in most cases of using VA data a better measure than the HCC/DCG measures. But again that is a relative thorough situation about what it does. The Nosos measure adds to it a lot of the chronic disease specific registry measures that I mentioned earlier things like spinal cord injury and serious mental illness. These measures actually build and improve that measure and you can look at Todd Wagner’s presentation from the HERC Health Economics Seminars and also look at his papers and programs. You can actually just download the Nosos scores into your study out of…and there are SAS datasets that you can use year by year to look at that data. It is very easy to use and I think in future years the Nosos score measures are going to be used a lot more, I strongly recommend thinking about it. 
Why? Because it basically has some VA specific and validated improvements to the base model that comes out of CMS where we were able to add VA specific information; VA specific relevant demographics; VA priorities and the VA registries. Here again is a list of some of those, Hep-C is another really important registry in there too. End-stage renal disease, again I am sorry there are acronyms in here that is what ESRD stands for. It also uses the pharmacy benefit management drug classes that are most commonly used in VA so it also combines pharmacy measures with diagnostic based measures. Then also it is well known that a lot of these metrics do not do very well with psychiatric conditions that are very important to VA and also employs the forty-six that Amy Rosen who is office is a few doors down from me here has come up with on the psychiatric condition categories and also uses those. 
Maybe you just want to look at pharmacy data alone in which case there is a VA metric that Kevin Sloane designed, again a little over ten years old now. But you can still use the RxRisk Measure and there may be an issue in your research question where you want to use a measure that is totally derived just from prescription data. So, the issues I am combining VA data and CMS data to measure comorbidities the main pitfall of doing that is not using both data sources. I am just going to tell you again that when you combine data sources you will learn more about the Veterans that you are looking at least in the aggregate. Again it does actually look like a U-shaped curve if you actually plot out VA use against non-VA use it actually comes out looking like a U. There are a lot of people that just use or primarily use VA care. There are a lot of people that just use or primarily use non-VA care and actually it saddles out in the middle. There are not a lot of people that balance out and get about half their care in both, that is actually not that common. 
Again the data that you collect on individual Veterans who may fall all across that distribution may be very important and there are a lot of differences and issues that you have to think about if you want to use this data effectively. So again, I recognize there are a lot of novices in this audience, I am just staying that to do really, really good research in this area requires a lot of access to experience. Again one of the things we try to do really hard in VA working through HERC through VIReC, through a lot of us who have a lot of experience and I will have more resources at the bottom of the page of the presentation. You really do not want to go into this cold and try to build these studies if the comorbidities are really important to you because these things are very complicated. 

Then of course there are studies out there that look at the question about what happens if there is incomplete health status. What happens if you use information from only one system? And Margaret Byrnes study with others from the Houston VA we will look at that 2006 article it is a very good one that sort of looks at looking at that. Part of the issue here is noting that more diagnoses are actually recorded in the Medicare system and in the VA system for dual users. This is really important about this breakout that you actually as I mentioned before, but remember you are looking at VA data but there may be some real major diagnoses that you are not seeing especially in our elderly and disabled patients. Remember Medicare enrollees have to either qualify under sixty-five for disability or be over age sixty-five. This is actually _____ [00:52:16] in the VA that some of our sickest patients are in the sixty to sixty-four year old age group just before they qualify for Medicare. They do not qualify for Medicare yet so they are getting a lot of care from the VA.
The Medicare data alone accounted for approximately eighty percent of the illness burden, and again Medicare is more severe because when they have more severe conditions tend to go more outside the VA if they have Medicare coverage also. This is again a really important, this is the Byrne et al 2006 does this but I have a lot of other studies, a lot of other people have looked at this from a lot of different perspectives. 

I am going to do one case study in the last few minutes here. I am actually going to go through it relatively quickly because of our time and see if we may be have a few questions at the end. Mary Jo Pugh down in Texas; Laurel Copeland; Aaron Finley and some others have this study. I am looking at OEF/OIF Veterans and looking at the co-occurring physical and mental conditions and again it is a really nice recent study in medical care. Focused on the OEF/OIF I am sorry I used an acronym again but most of you should at the VA be aware that is the Iraqi and Afghanistan Veterans that are recently released from the military and are younger and have a lot of comorbidity conditions. They basically try to look at these Veterans who receive care in the VA from 2008 to 2010. They looked at a number of comorbidity data sources. They looked at a number of different measures trying to look at and also use dichotomous indicators for particular conditions that they were interested in. These are the kinds of things they were examining, again I am not going to read through the list obviously it is very extensive. Then what they did was they used weight and class analysis to try to cluster the comorbidities which again I think Latent Class Analysis is a methodology that health services researchers should employ and use more. I have been having a lot of Ph.D. students to go to Latent Class Analysis recently and come up with very good dissertations coming out of trying to sort of group things. They came up with six comorbidity clusters in this OEF/OIF population, people who are in polytrauma, clinical triads that was sort of a definition that they came up with. Having that alone or that with a chronic disease like diabetes which is probably the most important chronic disease in that group. Then they also separated out the group that had primarily mental health or substance use, behavioral health conditions. People who had sleep amputation and chronic disease sort of grouped together. People who had pain and moderate PTSD and then a relatively healthy group. Note in this younger stetting many of these people may be getting a lot of care outside the VA paid for by private insurance and this could be very significant in this younger population of recently discharged military people. 
The summary and then we will have a few minutes left in case there are some questions. Selecting the right method always depends on the research questions, research questions just dominate everything. You have to have research questions where you really think deeply about what is it that you are really trying to ask of your data. What is the conceptual role of why you care about comorbidities? Do you care about it because it affects choices of Veterans or their providers? Do you care about it because it affects the disease process and how treatment progresses? Do you care about it because it makes people sicker so therefore they may refuse certain treatments. Are you using it as an inclusion or exclusion criteria to include or exclude people from particular study that you are doing? There is no one-size-fits-all approach to this. All I have tried to do today is give you an exposure and again most of you I gather are novices in this that you are not going to be able to take away from this presentation actually being able to jump in and do an analysis. I basically just hope I opened your eyes to a lot of different questions that you might not have thought about as you try to think about this and think about the pros and cons of those approaches very carefully. Remember data is frail; there are a lot of inconsistencies. The data generating process where you data come from really influence how the data, and think about, where did this data come from; who rewrote it down? Did it come from nursing notes? Did it come from the physician in the short ten minute time that they had sitting in front of the Veteran where they were desperately trying to type things into the electronic health record while trying to also keep their eyes on the patients. Think about where it comes from and as you combine with Medicare and Medicaid data realize that the clinical and data collection systems differ and think about why you are using the data you are using. 

I have a number of things from more help. There is a tutorial step by step guidance which can only get through the VA intranet at VIReC about how to construct a comorbidity index. So if this sparked your interest of how do you actually do this, I strongly recommend that tutorial. There is risk adjustment for cost analyses that comes out of Health Economics Resource Center and they have risk adjustment cost analyses. This actually helps you especially if you are interested in the Nosos measure but again I strongly recommend as a consideration of what you are doing now, it is relatively new and has been done really well. Again, your incremental gain over it if you are a long term Charlson Index user is not going to necessarily be huge but it is there. Then also there is an ICD-10 overview transition if that is going to be important to what you are thinking about because many of you may be used to your ICD-9. I know I am I have been using ICD-9 diagnosis for twenty-five years and I have to admit I have not really absorbed the ICD-10 transition yet. Again if you have to get down and dirty in the data sometimes. VIReC has a number of resources at VIReC’s main website and documentation on those Medical SAS Datasets. The National Data Extracts from the cost accounting system, from the Corporate Data Warehouse and also VIReC is the primary source of doing VA, CMS combinations. The HSR Data Listserve is a great place to ask questions and VIReC’s help desk. 
I probably only gave one minute left for questions, but Heidi are there questions that have come in that are pithy enough that we can wrap up on that or how are we doing on time?

Heidi:
Hi Jim, we have one question so I will go ahead and give that to you.

Dr. Jim Burgess:
Yep go ahead. 

Heidi:
The one question, this person wrote – I conduct research on rehabilitation of persons with lower limb amputation. Are you aware of the Melchiore [ph] Adaptation of the Charlson Comorbidity Index?

Dr. Jim Burgess:
Yes so again remember the Charlson Index was developed and it basically did studies where it looked at the, did not really say much about the methodology but it is basically coming up with multipliers that come out with how much additional risk is coming from particular things. The methodology of the Charlson Index can add in other things and be made more specific to certain things and I am actually not aware of that particular adaptation, but there are a lot of different adaptations out there that are oriented towards specific diseases. One of the questions in comorbidity indices is the question around whether we should design disease specific metrics for everything which would basically just give health services researchers way, way more work to do then they have time to do. Or can we just get away with simple measures. 

One of the things I am trying to get across to you is as long as you think carefully about what you are doing there are off the shelf things you can do that do not require you to develop your own index. It is fine if somebody has developed one and you want to use it and it is relevant to your question, around lower limb amputations that is great. But if I was studying that in such and thing did not exist I actually would not tell you to spend the time developing it. I think there are better uses of your time in terms of developing things. 

Hera:
Okay great, thank you Jim. 

Dr. Jim Burgess:
Are there any other questions or are we out of time.

Heidi:
We are definitely out of time but thank you so much for your presentation today. For members of the audience if you have any other questions please contact the VIReC Help Desk or you can contact Jim directly. Our next database and methods session, sorry Jim what was that?

Dr. Jim Burgess:
I would be happy to take questions from email offline after the seminar too. 

Hera:
That is great thank you. Our next database and methods session is scheduled for Monday June 13th at 1:00 PM Eastern. It is title “Ascertaining Veterans Vital Status: Data Sources for Mortality Ascertainment and Cause of Death” and it will be presented by Dr. Chuck Maynard. We hope you can join us. Heidi can I turn things over to you?

Heidi:
You can thank you Hera. For the audience I am going to close this session out in just a moment. When I do, you will be prompted with a feedback form as Hera said please take a few moments to fill that out. We did just get a request it the questions asking about the handout downloads, the links to those were included in the reminder that was sent out this morning or we will be sending an archive notice and you will be able to get to those handouts from there. We will get that out as soon as that is posted. Thank you everyone for joining us for today’s HSR&D Cyberseminar and we look forward to seeing you at a future session. Thank you. 
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