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Dr. Sara Howard:	For me as a researcher, it is a new technique to help us understand the data better. But it's not one of those things where you say, "We can just apply machine learning to everything." That's not a good use of it. As an epidemiologist, it's got to be driven by your question, so what am I actually trying to answer? Can I use machine learning to answer that question, or is there another traditional method that gets at that question?
Speaker 2:	You're listening to Further Together, the ORAU podcast. Join Michael Holtz and his guests for conversations about all things ORAU. They'll talk about ORAU storied history, our impact on an ever-changing world, our innovative scientific and technical solutions for our customers, and our commitment to the communities where we do business. Welcome to Further Together, the ORAU podcast.
Michael Holtz:	Welcome to Further Together, the ORAU podcast. As ever, it is me, your host, Michael Holtz, in the communications and marketing department at ORAU. And I have the privilege today of talking to Dr. Sara Howard, newly minted doctor with a doctorate in philosophy. She is an epidemiologist here at ORAU in our health studies group, and she's going to talk about the work that she did on her dissertation around the National Supplemental Screening Program, which if you are a regular listener, you know not long ago we did a deep dive into the NSSP, and Sara is going to tell us about the work she did for her dissertation around this program. But first, let me welcome Dr. Sara Howard to the show.
	Sara, welcome back to Further Together. It's so good to have you.
Dr. Sara Howard:	Thank you so much, Michael. I'm excited to be here. And it sounds so weird to still hear Dr. Sara Howard, but I am very glad to be here talking with you.
Michael Holtz:	I bet it does, but absolutely. I know it's a lot of hard work to get your dissertation knocked out and get your degree. So first of all, congratulations on all of that.
Dr. Sara Howard:	Thank you.
Michael Holtz:	Because again, I know it's a lot of hard work. I defended a thesis to get my master's degree, so I can't imagine the work that it takes to do a dissertation and then defend that work. So congratulations. And if you would, tell me a little bit about who you are.
Dr. Sara Howard:	Okay. Well, thank you. So like you said, I'm Sara Howard. I have been at ORAU for eight years, I think, now. I started as an intern during my master's program, and the health studies group just kept me after that. And I knew from the beginning I wanted to go get my doctorate, and I was very upfront and I was so supported. At the time, Donna Cragle was our director, Donna [inaudible 00:03:19] Jeff Miller, who was here at the time, DaVita Hammond and Betsy, they were all so supportive of it. We knew it was coming, and then it happened during COVID.
	And so, I started working towards my degree at the University of Tennessee, and throughout that process, was looking for data, looking for ideas. And the NSSP, which I work with on their research team, was very supportive of also me getting my degree, but said, "Hey, is there something you can use with our data? We're already doing research. This would be a great opportunity." And so, that's how this all came about. And it all started just with some conversations and with the support of many people here at ORAU to get to this point. So I could not have done it without any of those people, but it all started from a conversation, which is really cool.
Michael Holtz:	That is really cool. And ORAU is always supportive of members of the team progressing in their academic and their work careers, and so I love that you felt that support and got that support to be able to pursue your doctorate after you completed your master's work. Of course, we have lots of things you can do to work on that data and do some research, which you clearly did with the National Supplemental Screening Program.
	And for folks who don't know, the National Supplemental Screening Program is a health screening program for US Department of Energy former workers, and it's really, Sara, a longitudinal study of former workers. They come in, I believe it's every three years, for follow-up medical visits and exams and testing, just to see what's happening with their health if they've been exposed to radiation and other things in the workplace. So talk about what your research focused on through the NSSP.
Dr. Sara Howard:	Yes. So for the NSSP... And Michael, great summary, I can tell you just did a deep dive with that group. They, like you said, collect longitudinal data on these individuals that they are doing surveillance for, for the medical screenings. And so, from that, I was able to carve out two chapters of my dissertation from that data. Both were looking at chronic obstructive pulmonary disease, or COPD. And typically, when we think about COPD, we think about it from smoking, from not necessarily an occupational standpoint, smokers tend to develop it. But for my dissertation, I wanted to look at it within an occupational cohort, so people who have a potential to be exposed to something other than smoking, because there are some links there, and that's really where the idea came from.
	So for the first part, I looked at, okay, so what are the factors, if we look at when individuals come in for their initial screenings, we were doing a cross-sectional study, what factors are important that are related to burden of disease, so whether they have COPD, yes or no, as opposed to the different severity levels of the disease? And so, identifying those predictors at the initial screening, that was one chapter.
	And then, the second chapter, I actually used machine learning to see if we could identify comorbidity clusters, because that's a very common occurrence with COPD is that people tend to have multiple conditions that tend to coincide. So I used unsupervised machine learning clustering technique to see if we could identify how those grouped together, and is that different than what you see in someone from the general population? And then also, I took that a step forward and said, okay, can we identify clusters? Yes. Can we use that to actually predict what their lung function will be when they return for a re-screening exam, and are those factors different than what we see? And so, that was the second part of my dissertation with the NSSP data.
Michael Holtz:	So what did you find in this study of the data? I mean, COPD is such an important issue in the general population, so I have to imagine for former energy workers, there has to be connection and clustering, as you mentioned. So what did you find in your study of the data?
Dr. Sara Howard:	So we did find, in the first part, when we were just looking at what predictors or factors for burden and severity, that there were some self-reported occupational measures related with both burden and severity. Specifically for burden, we were looking at silica had a higher odds of COPD than those who were not. And then, for severity, it was diesel exhaust exposure, which was an interesting find.
	And then, for the clustering, we were able to identify four distinct clusters of comorbidities for individuals with COPD, and they loosely fell into low prevalence of comorbidities for cluster one, and that was our largest, high cardiovascular disease prevalence for cluster two, and then a lung cancer cluster for cluster three, so they tended to have a higher prevalence of lung cancer, and then cluster four was just high everything that we looked at. And as you get down through the cluster numbers, you didn't have as many cluster members, which is good from a health standpoint, we want workers to be healthy as long as they can, and former workers too. And then, as we moved into predicting lung functions, while the comorbidity clusters were not very strong predictors of the lung function changes, what really were were age at your initial screening exam, and then your spirometry results, specifically the forced expiratory volume in one second result. So that baseline lung function was super important, which I don't think anyone was surprised by, but it's good to see it play out in the data.
Michael Holtz:	Right, right, right. And can you then, with the data you collected, determine, I don't know, how quickly or the severity of loss of lung function over time, or is that even what you were looking for?
Dr. Sara Howard:	So that's a great follow-on question, and that wasn't necessarily what we were looking at. We were just looking at, from your initial to whenever you did your re-screening, which is about three years... It's not the same for everyone, because some people choose to come back later, but it's about three years. So we had to deal with the time issue, could we actually predict it? A follow-on way to look at that would be to say, okay, over that time period, can we look at who's declining faster than another? Yeah. So we didn't quite look at it, but that's a great follow-on question.
Michael Holtz:	Maybe future research.
Dr. Sara Howard:	Yes, exactly. We're always looking for future research, right?
Michael Holtz:	So you said that you were a little surprised of diesel exhaust and some of the exposures that resulted in COPD. Was that just because maybe you don't expect to see a finding like that in what we would typically classify as an energy worker, or was it just different than you expected?
Dr. Sara Howard:	No, there is a body of literature about occupational exposure around diesel exhaust, around silica. But typically, in the general public, when they talk about occupational exposure and COPD, they tend to talk very generally as, yes, vapors, dust and gases, that's the general variable that they put.
Michael Holtz:	Gotcha.
Dr. Sara Howard:	And then, you'll do a few studies here and there that will look specifically at an exposure. And to see it within a specific occupational study, to see it, it is self-reported exposure. We didn't go get exposure data from the sites or anything like that where it's a quantitative value. This is, "Were you exposed as part of your normal job duties, yes, no?" So there's some bias in there. So self-report measures always have a little bit of bias. So when we're looking at those exposures that we expect to see, I'm always a little cautious like, okay, are we actually going to see it or not? And really, how much is it? How much is that relationship in there? How strong is it? That kind of thing. I guess the association for the first one.
	And so, to actually see it in the data was great. Because we were also including things like smoking, because you have to, it's such a strong factor that it's got to be included. And so, part of me was like, okay, are we just going to do this and say it's smoking? Well, okay, then that's a data point, we've learned something and we move on. But actually, to get to talk about those occupational exposures was very exciting to see.
Michael Holtz:	Awesome. Is there anything, I guess, future research-wise that this will help you and the health studies team focus on in the future that you learned from your work?
Dr. Sara Howard:	Yes. So the National Supplemental Screening Program has a research team that includes the Arvada team, Dr. Stalker, Zac Hubbell, Heather, but also our partners at University of Colorado Denver. That's Lee Newman and his team, who were also wonderful and were so supportive and did all kinds of review for me, answered all kinds of questions, both the NSSP and the UCD team, they were so wonderful. So from this, we did the studies, we've learned, and we can use that to inform our research going forward. We are continuing to do research on the NSSP with that research team and we're starting to move to do some newer things. And plus, it gets us a cool use of machine learning too. So whether it's from the information or the method, we can then take it, apply it, as we move for the research priorities.
Michael Holtz:	And Sara, talk about the importance of that, because everyone's talking about AI and machine learning. From a researcher's perspective, how important is machine learning? I mean, it sounds like, in this case, very important to help you process data and information. Talk about why it's so valuable.
Dr. Sara Howard:	Yes. So for me as a researcher, it is a new technique to help us understand the data better. But it's not one of those things where you say we can just apply machine learning to everything That's not a good use of it. As an epidemiologist, it's got to be driven by your question, so what am I actually trying to answer? Can I use machine learning to answer that question, or is there another traditional method that gets at that question? And if it's the traditional method, then we go with the traditional method. But if it's the machine learning, we go with the machine learning. But at the same time, it is super important to investigate the newer novel methods, because it gives you a different perspective and a different data point that you maybe didn't get from traditional statistics. And if you get to the same answer with the novel method, that's just more scientific rigor. That's just saying, "Wow, we've really started to validate this."
	Now, that said... I love talking machine learning and AI, so if we can use it, let's figure out how to do that. But to say all of that, once you say you're going to apply it and you're going to use it, we have to be thoughtful about how we apply it. So this isn't a throw everything at the wall and see what sticks situation. We need to be very thoughtful about the variables or the predictors, whatever you want to call them, that we're putting into the model, to actually make it make sense biologically or mechanistically or whatever you're doing. And so, it helps with that awareness on the research side. But I also think, as a user of other AI models that maybe I didn't build myself, like I did here in my research, it makes you aware of what data is being input, thinking through how those models work and trying to understand that, what helps us then understand how we can then apply them later for other uses, whether it's research or something else.
Michael Holtz:	Right. So as with anything else, it seems, AI-related, what's in the system is as important as what you get out of it. And as you said, how you ask the question... You're not just spitting out a bunch of stuff and letting the machine say, "Here's what you missed," or, "Here's what you don't know," or whatever it is. It's applying, as you said, scientific rigor and thought and questioning to the data as it's being processed and produced.
Dr. Sara Howard:	Exactly. During my graduate studies, I of course took machine learning classes, and in one of the classes, there was an exercise where the professor said, "Okay, we're giving you this dataset. You need to come back, think through..." Kind of like research question. "Here's the data, you need to be able to predict," and it was car accidents or something like that, "What are the factors for car accidents?" And so, in that dataset, they came back with all of these different variables that were like hair color of the driver, stuff like that.
	And so, the point of that exercise was to... What they were looking for is, yes, you can build the model. Is hair color, for example, this is a total example, important for car accident? No, that doesn't make sense. But if you just throw it in the model, it might come back as important. And so, it's having that thoughtful design of, okay, what is actually important for, in this example, car accidents, and putting variables that we actually need to investigate, not just everything because it's available.
Michael Holtz:	Right, right, that makes perfect sense. And I know as someone who has used AI and machine learning a little bit, it's always nice to know that people are thinking about those questions of not everything is causal or related to whatever the question is that you're attempting to answer, so I appreciate that very much.
	Sara, is there anything else about your dissertation or your work? And I know y'all are exceedingly prolific on the research team. And I say that because I put together the annual report and I got a tremendous list of the research that you all have produced in the last year, and it's just amazing, the questions and the different ways that you can look at the data to really help future studies and understand the exposures that energy workers have experienced in those health effects. So as a research nerd myself, not from writing, but from reading more than anything, it really heartens me that we are so prolific in using the data that we have to better understand either where people have been or where their health might be going down the road.
Dr. Sara Howard:	Well, thank you. We love doing research over here. Like we say, we fly the research flag for us sometimes and we love doing it. But we don't want to do research just for the sake of doing research. We want to do impactful research that provides the scientific underpinning that people who are making decisions can use to then make better decisions, or maybe they need to reevaluate something, whatever that looks like. And so, that is why we do research. And really, for these studies, it is about understanding, yes, what has happened, what can we see, but ultimately, to go into protecting workers. That's the farsighted goal, is can we use this to help protect workers? And that makes the research, not just my dissertation, but the research at ORAU and in our group, so impactful, it's about the people and the ultimate end goal.
Michael Holtz:	Awesome. Is there anything we haven't talked about that you want to make sure we cover?
Dr. Sara Howard:	No, I don't think so. Just thanks for having me and thanks for always highlighting research at ORAU within the podcast. You do a lot of really cool content. But my favorite episodes are, of course, the research ones, because I'm a research nerd like you.
Michael Holtz:	Well, thank you for that. Yeah, I love talking about the research that we do, because I think in general, people don't know that we do this kind of research, and so anytime we can highlight it, I love to do it. So thank you for giving me the opportunity to highlight your research, I appreciate it.
Dr. Sara Howard:	Thank you.
Speaker 2:	Thank you for listening to Further Together, the ORAU podcast. To learn more about any of the topics discussed by our experts, visit www.orau.org. You can also find us on Facebook, Twitter and LinkedIn @ORAU, and on Instagram @ORAUTogether. If you like Further Together, the ORAU podcast, we would appreciate you giving us a review on your favorite podcast platform. Your reviews will help more people find the podcast.
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