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Ralph DePalma:
It's a pleasure today to have Sarah Martindale, a Doctor of Philosophy as Research Health Scientist at the Bill Hefner VA Medical Center, and Wake Forest School of Medicine, and a Principal in the Mid-Atlantic MIRECC of the VA. 


She is joined by Jared Rowland, a PhD, who's also a Research Neuroscientist and Psychologist at the same institution. Their topic today is Mild TBI Diagnosis and Management Strategies, How To Evaluating Remote Blast Exposures: The Salisbury Blast Interview. Jared?

Jared Rowland:
Thank you, Dr. DePalma, and good afternoon, everyone. So we're excited today to talk about blast exposure, and particularly the interview that we developed to characterize an individual's experience of a blast event. 


So we have no conflicts of interest to report for the presentation. And as always, the opinions we express are ours, and do not represent those of the Department of Defense, the Department of Veterans Affairs, or the United States government in any way. 


So to get started, exposure to blast and explosions is a pretty common occurrence for service members. And this begins as early as training. So think of training and the use of grenades or various specialty systems such as shore or mounted weapons, breacher training, and even on, up to artillery. 


However, when we talk about blast exposure, most of us think about incoming enemy munitions, including rockets, mortars, IEDs. And that's for good reason. these kinds of incoming blasts are often of greater severity, and much more likely to result in injuries than controlled exposures in a training setting. 


Now, there has been some excellent work conducted studying blast, and this generally falls into one of two categories. The first are studies of individuals undergoing training in the use of some type of explosive, the most common being breacher training. And this type of work has shown that there are clear, acute effects of blasts even when the exposure is considered to be controlled and occurs in a training setting. 


However, these acute effects are typically mild and transient. Now, the other type of work examines service members or veterans that were exposed to blasts during deployment or combat. And these exposures are typically much more severe and often involve associated injuries, including traumatic brain injury, or TBI, as well as physical injuries.


Now, these studies tend to suggest that there are likely chronic effects associated with exposure to high level blasts, including things like increased psychiatric symptoms, negative effects on cognitive functioning, and even effects on brain structure, and brain function.


However, there are some important limitations to this work that we will discuss shortly. Now, the most common cause of TBI during deployment is exposure to explosions. And so it's natural to study blast in the context of TBI. And even the outcomes of blast versus non-blast TBI are important to consider.


However, I would like to stress the point that blast exposure is independent from TBI. And though blast exposure can lead to a TBI, it often does not. And you can have blast exposure without experiencing a TBI. And in fact, you can have TBI without experiencing blast exposure, and I know, that sounds intuitive, but it can be easy to overlook. 


Now, finally, little work has focused on the blast events themselves and how those events, and the characteristics of those events might relate to acute or chronic outcomes. Not that studying blast events is easy or straightforward, I'm certainly not saying that. 


And there are several difficulties that are encountered when we begin to evaluate blast events and blast exposures. So during this presentation, you'll notice that we use those terms independently. And that's on purpose and for a couple of reasons. First, we don't really have a definition for the term blast exposure. 


We might understand a blast event to be an experience someone had where a blast occurred somewhere in the vicinity or nearby. However, we don't have a strong definition for when a blast event becomes a blast exposure. 


Now, we can contrast that with the very clear-cut criteria for what a traumatic brain injury is, or when a potentially concussive event becomes a concussion, or a mild TBI, or even a TBI of greater severity. And this type of criteria creates a certain level of agreement regarding whether an event was a TBI or it was not? And this type of information and criteria, they're simply not available for blast events and blast exposures. 


Next, blast is often evaluated as a mechanism of TBI, and therefore the TBI is what is the focus of the evaluation, and not necessarily the blast event itself. And this does limit the information that is obtained about the blast event. 


Now, there are a couple of TBI interviews that do inquire about blast exposure, however, the information obtained is often limited to the most severe events and doesn't account for the nature of the cumulative exposures that service members often experience. 


Next, blast events are incredibly complex, and they vary by a number of characteristics. So for example, it's often very difficult to know the exact munitions used to build an IED. An individual may not, exactly, recall the layout of environment where the explosion happened, or the makeup of the environment such as how strongly to blast sources might reflect off certain aspects of that environment. 


And when you also consider the potential for protective factors to be present, and the fact that all of these variables interact with each other, it becomes extremely difficult to estimate the forces an individual may have been exposed to. 


Now, as a result of the studies that have attempted to evaluate outcomes of blast events, or operationalized blast exposures have varied significantly in their approach. This has included methods such as simple self-reported blast exposure, grouping by military occupational specialty, estimates of distance from a blast, and estimates of the forces that were present. 


So the end result is a situation where there's very little homogeneity across efforts to study blast exposures and events. And this ends up limiting the generalizability of the findings, and actually reduces the ability to compare across results, or across studies. 


So I think I've made the point here that there is a significant gap in our knowledge of blast exposure, and particularly the blast events themselves. And while I'll talk a lot about the lack of consensus, there are some points we do have agreement on. And that's the general characterization of the type of blast injury. 


So blast injuries can be divided into four different categories, and these are described as primary, secondary, tertiary, and quaternary injuries. And I'd like to take some time to review these injuries and injury types as I think it will help provide some context for what the interviews is trying to capture. 


So we have our friend, Casey, with us, the stick figure, who will help demonstrate these different types of injuries. And Casey is, unfortunately, nearby when an explosion just happened. 


As you can see, the initial exposure will be to what are known as primary blast forces. And these include the pressure wave and other general explosive forces that, they're very difficult to see, or sense. Primary blast injuries are the direct result of exposure to these forces, and it's generally what we think about when we talk about blast exposure or blast injury. 


But in addition to interacting with the brain to potentially produce traumatic brain injury, these forces can cause other types of injuries, including trauma to the lungs, the eardrums, the eyes, or even abdominal hemorrhage, or perforations. Generally, any organ or area of your body that contains air is going to be particularly susceptible to injury from these primary blast forces.


Secondary injuries refer to debris from the explosion. And these injuries can be blunt, they can be penetrating. And you can see here, Casey has been hit by shrapnel from the explosion and it has caused an injury. 


Additionally, if someone experienced a TBI from something like a rock, or a piece of wood that was thrown by the blast, and hit them in the head, that would also be considered a secondary blast injury. 


Tertiary injuries are caused by the force of wind from the blast, typically when that wind causes somebody to be moved or thrown. And you can see that Casey was thrown back into the wall by the wind, and that resulted in a tertiary injury. 


And quaternary injuries refer to other effects such as hot burns, being crushed, exposure to toxins, or even exacerbation of existing conditions such as hypertension. Here, Casey has fallen back towards the original location of the blast and is exposed to residual heat and toxic fumes. 


So beyond demonstrating the different categories of blast injury, I hope this has demonstrated how complicated these events can be to characterize. So in order to address this issue, we attempted to provide, and in an attempt to provide some general direction for the field, we developed a semi-structured interview with the goal of providing a characterization of blast events across the lifespan. 


So I'm going to turn the presentation over to Dr. Martindale, who is going to provide an overview of this interview and how it works.

Sarah Martindale:
Alright, well, thank you, Jared. Hello, everyone. I am excited to be here talking about this today. So given the inconsistent measurement of blast, and research, and lack of a generally accepted definition for blast exposure, we don't really have a gold standard for evaluating blast severity, or blast exposure. 


And to echo what Jared said, there are several complicating factors to consider. So for example, distance is often used as a measure of blast significance. But someone who's ten meters away from a blast and not behind cover will have a very different experience from someone who's ten meters away from a blast but behind cover. And that's not even getting into the likely variability of the magnitude of separate blast events. 


And we felt that it was really important to address those issues, and ultimately decided that perhaps a better way to evaluate blast, and to get around these complications was to measure characteristics that an individual personally experiences. 


So again, we developed a semi-structured interview that evaluates the lifetime history of blast exposure and collects information about characteristics of experience of a blast event that are relevant to both physical as well as behavioral outcomes. 


So I'm going to spend some time walking you through the structure of the interview before we discuss how the interview performed and what it was related to in our sample of veterans. So first and foremost, we developed the interview to characterize an individual's experience of blast events across their lifetime. And that is regardless of whether a TBI occurred. 


Second, we also intentionally developed the Salisbury Blast Interview to be used with other interviews, specifically our Mid-Atlantic MIRECC assessment of TBI because that's what we use here. But it can be used with other TBI interviews. And it can also be cross-referenced with other measures such as the CAPS-5, as long as dates are recorded. 


And we wanted the interview to be really practical to use and easy to implement in existing protocols and existing settings. And this really creates versatility in the measure to fully assess events that may encompass several outcomes. 


So for example, somebody may experience a blast event. And that event may result in a TBI and it may also be reported as someone's criterion A event when evaluating PTSD. So the entire interview takes between ten and 30 minutes to administer. And of course, that depends on the extensiveness of unique blast exposure history. 


And this is similar to TBI interviews. The more events there are, the more there is to talk about, and the longer the interview is going to take. The interview includes seven questions about each blast event, some of which asked for a narrative; others of which are just simple, direct, yes or no questions.


And our initial prompt is open-ended to encourage reporting any and all blast or explosives, excuse me, events, regardless of the distance, or the perceived severity of that event. And again, because we don't have an agreed upon or empirically supported definition of what constitutes blast exposure, the interview is designed to gather information about as many events as possible. 


And collecting information about all events allows us to both apply and compare various definitions of blast exposure with the data, which again, makes the information collected versatile. And we feel that this is going to be important in the future as definitions of blast exposure change, as they're developed, as they're refined. 


And because we do cover so many characteristics and so many events, the information we collect should still be relevant, and directly applicable to these fluctuating definitions. And I will go over all of the questions on the following slides. 


But to provide a brief overview for everyone, after the initial prompt, each individual blast event is evaluated in detail. So that includes the date, whether it occurred during combat; if not, if it occurred during military service? 


The physical circumstances are queried, and we record the cause of the blast. So mortar rocket, IED, firearm, or weapon, so on. And finally, the interviewer collects information about experienced characteristics as well as distance from the blast. 


And something worth mentioning is that we did initially use calendars to help more accurately determine when a blast event took place. And ultimately, we decided that wasn't really necessary. However, it's something that others might find useful. So it's an option. 


So the first section after that initial prompt asks a variety of questions about physical barriers that may affect the personal experience of a blast. These are all those yes, no questions. 


They ask whether the individual was in a vehicle? If the vehicle was flipped or thrown into anything by the blast? If any barrier was present? If the person was wearing a helmet, ear protection, eye protection, body armor? 


And then secondary, tertiary, and quaternary effects are evaluated, including whether the individual was injured; so burns or cuts, if they were thrown to the ground, thrown into a barrier of some kind, such as a wall, or inside of a vehicle. And as well as if they were hit by anything from the blast?


Now, the physical experience of a blast is something unique to our interview, and it is what we feel is the most important part of it. This involves estimating the experience of when debris, ground shaking, pressure change, pressure gradient, temperature change, or temperature change, or gradients, and sound. 


And as we've both noted a couple of times, there are a ton of complications when it comes to evaluating blast forces, especially when we're estimating these experiences remotely. And we felt that the key to addressing these issues was to focus on how the individual was specifically affected or what they specifically experienced. 


And I want to be explicit that these ratings are regardless of protective factors that might be present, or what someone else told them happened. So for example, somebody in a vehicle with the windows up would be unlikely to rate debris, or wind very high compared to someone who was not in a vehicle. 


And by doing this, the participant doesn't have to remember much about the general environment, or really know anything about the munitions. We are specifically asking them about things they know the most about because it's what they experienced personally.


So when developing that section, the blast characteristics section of the interview, we also felt that it was incredibly important to reduce subjectivity of ratings between individuals; so for example, really loud to one person may be a really comfortable sound level for another. 


So we also included behaviorally anchored Likert scales for each of the blast event characteristic ratings, I've included three of them on this slide as an example. And these are shown to the participant as they're asked to provide ratings for each blast event. All of the characteristics are rated on the same scale of zero to five. 


And each of the ratings have clear steps with objective, physical, or environmental examples. And I also want to highlight that all of these scales are getting at objective experiences. And that also serves to reduce subjectivity, and more directly measures the physical experience. So for example, the wind scale evaluates ability to stand when there were wind forces. 


And pressure change evaluates actual injury or changes in function. So this could include something like an eardrum rupture, and that's, but those are things that someone is likely to remember having experienced. So what I just covered is 95 percent of the interview. 


However, I hope that everyone on the call is questioning that ten to 30 minute administration time frame that I quoted you while also suggesting you can ask about a lifetime of blast exposure in that time frame. So clearly, a major issue with asking about every single blast event is that many service members are exposed to a high number of events throughout their lifetime. 


And it would take hours, days, to go through 7,000 events with someone in this amount of detail. Nobody is sitting through that; I'm not sitting through that. However, many events that service members experience are highly similar. 


So breachers, for example, have a ton of low-level blast exposures, just from training alone. So for individuals with a large number of highly similar events, we do have a mechanism in the interview, a multiple exposure rating that allows us to collect information for these high quantity, highly similar events that are shown on this slide. 


So now, that is the entirety of the Salisbury Blast Interview. It does take some background knowledge and a little bit of training, but it's really not difficult to administer. And it's adaptable to different definitions of blast exposure as we see those in different avenues. 


And I'm now going to turn the presentation back over to Jared to walk you through our initial evaluation of how the SBI performed

Jared Rowland:
Alright, thank you, Sarah. So to actually evaluate the interview, we included it as part of an independently funded study from the Chronic Effects of Neurotrauma Consortium or CENC. As part of this study, the Salisbury Blast Interview was administered to all participants. 


And they also completed the Structured Clinical Interview for DSM or the SCID; the Clinician-Administered PTSD Scale or the CAPS; and our Mid-Atlantic MIRECC assessment of TBI. A quick point here, as we've been talking to more and more people about blast research, researchers, stakeholders, and many have asked our thoughts on the genuineness of our participants' report of blast events. 


So first, the Salisbury Blast Interview does not include any evaluation of the validity of a participants' report. So it doesn't try to determine how honest they were being, or how accurate, or consistent they were reporting, or if they were skewing the report to look better, or worse. However, the broader study did include several measures of validity, including those for symptom report. 


So for the analyses I'm presenting, we only included participants who passed the validity measures. So that gives us a good indication that the data we present today is not exaggerated or over reported. 


So moving on, here you can see the inclusion criteria and exclusion criteria. And I just like to highlight that, to be included in the study, individuals needed to have deployed in support of the wars on Iraq, and Afghanistan, and have experienced some level of combat. 


So this table shows the makeup of our sample, and we had relatively good representation, 287 out of our total 341 ended up passing the validity measures, and being included in these analyses. Most, 94%, reported experiencing some type of blast event in our lifetime. Keep in mind that this is in response to that general query that asks if an individual had any indication that an explosion occurred nearby? 


Similar to many military samples, most of our participants were male, and nearly half were minorities. Now you'll notice the average number of blast events reported was 338 per participants, and this seems like a high number. 


However, there was a wide range in the number of blast events reported with 75% of the sample actually reporting 221 or fewer events. So this suggests a small number of participants experienced a large number of blast events, skewing the mean higher. 


Now, participants were approximately ten years post their most recent blast event. And across all participants, approximately 20% reported experiencing a TBI during the blast event, and approximately 30% reported that a blast event was the criterion A event when we evaluated PTSD in the CAPS. 


And all of this really just demonstrates that blast events are extremely common in combat-exposed veterans, particularly with complex in Iraq and Afghanistan; and also suggests that blast may be very relevant to the study of PTSD and TBI. 


Here are some general characteristics of the blast events that were reported. At the top in table two, you can see that helmets were the most frequent protective factor that were present. And this was followed by an object between the individual and the blast, and then body armor. 


And below in table three, you'll see the descriptive statistics for the blast event characteristics that Sarah described earlier. Now, remember that these are ratings of what the participant themselves experienced, and that's regardless of the other factors that were present. 


Now, you'll notice that the full range of ratings were present for each characteristic, so zero to five, or none to strongly. However, if you look at the mean and the median, the ratings tended to be on the lower end of the continuum. And this was expected, again, since we're attempting to capture a report of all blast events a person experienced, and not just the most severe ones. 


We then evaluated the relationship between blast event characteristics and the occurrence of a TBI. The reasoning for this was twofold. First, there is a strong assumption that blasts are related to TBI, and we wanted to explore that. 


And second, a TBI resulting from a blast is a good indicator that the blast was more severe than an event that did not result in a TBI, particularly if there were only blast forces involved in the event. 


So looking at the table, you can see that events involving a TBI for any reason were indeed associated with significantly higher ratings for all characteristics. And they were actually significantly closer than events that did not result in a TBI. 


We then only included events that resulted in TBI from primary blast forces or primary blast TBI and compared them to events that did not result in TBI but also only involved the primary blast forces. And as you can see, the results were highly similar to the overall TBI comparison. So events resulting in primary blast TBI were also associated with higher characteristic ratings and occurred closer to the individual. 


Next, we wanted to determine if there were specific characteristics that had a stronger relationship to the experience of TBI than, maybe, some of the other characteristics. So for this analysis, we used logistic regression. 


We entered all of the characteristic ratings plus the distance from the blast as predictors of the occurrence of TBI from the blast event. And TBI from the blast as the outcome, I'm sorry. Now the overall model did significantly predict the occurrence of TBI from the blast event, so that's good. 


And there were two variables in the model that were significantly associated with a resulting TBI. And that, as you can see, was the pressure rating, and the distance from the blast. And this suggest that these variables contributed unique information in the prediction of TBI associated with the blast event beyond some of these other variables. 


And you can see that relationship here. The figure on the left shows that, as the pressure rating increased, the percentage of events resulting in TBI also increased. And this was true when you looked at overall TBI, and the light-colored bars as well as primary blast TBI and the dark-shaded bars. 


So as the pressure rating increases, we're more likely to see symptoms consistent with TBI, so symptoms indicative of alterations in brain functioning. And to the right, we have a similar figure for distance shown as the distance from the event decreases, the percentage of events resulting in TBI increases. 


And again, this is true for overall TBI as well as primary blast TBI. So we, what we really, kind of, take away here is that as the pressure increases, and people are closer to the blast, the likelihood of TBI increases significantly. And we think this is a good indicator that the severity of the event is increasing because we're seeing these changes in brain function. 


We then examine the sensitivity and specificity of each level of characteristic rating, and as well as the area under the curve for predicting a TBI resulting from the event. Now, these outcomes provide a measure of how well the variable indicates the presence of TBI when it did occur, and the absence when it did not occur. 


So you'll note here that a pressure rating of three had the strongest predictive power. Whereas temperature of two and wind of three were close seconds. And you'll also see that pressure ratings had the highest ADC, again suggesting that pressure was the best indicator of whether TBI did or did not occur as a result of a blast event. 


And this pattern remained the same when we looked at overall TBI as you see here; and also, when we looked at primary blast TBI as the outcome. 


So at this point I'd like to take a quick second to summarize what we've seen so far. So first, we saw that events involving a TBI were associated with higher ratings of all characteristics and occurred closer to individuals. We then saw that the pressure, and the distance had the strongest relationship, and provided unique information about the experience of a TBI from one of these events. 


And finally, we see that pressure provides the best balance for indicating when a TBI did or did not occur from an event. And all of these findings were consistent when we looked at overall TBI and when we looked at primary blast TBI only. 


Now, we'd like to show how characteristic ratings were associated with common symptom measures. Up to this point we've been examining data from each event individually, as you can see here. But to compare the symptoms reports, we need to determine a single blast outcome for each of the participants like this, with a single rating for each characteristic per participants. 


Now to do this, we identified the maximum reported rating for each characteristic across ratings, as you can see here, highlighted in red. We used this maximum rating as the rating for that characteristic for that participant. So now, we have a single rating for each characteristic, that's the maximum rating across all events. 


Now, we also calculated the minimum distance recorded, reported across all events, and the number of events reported by each participant. And this gave us a measure of frequency in addition to these maximum ratings, which, we think, represent a measure of severity. 


And as you can see here, there was a consistent, positive relationship between the severity of the blast event with the DRRI-2 combat exposure subscale, the PCL-5 total, and the NSI total. Now clearly, the DRRI-2 combat exposure subscale is a measure of combat exposure. The PCL-5 is a measure of PTSD symptoms. And the NSI is a measure of post-concussive symptoms. 


And these relationships were true when we looked across all events as well as when we looked at events that only involved primary blast TBI. Now, we also examined this relationship after removing participants with a history of deployment and TBI. 


And as you see here, the relationship between severity of blast characteristics and symptoms remained suggesting that this relationship goes beyond the experience of a TBI. And really, that these ratings aren't proxies for the experience of a TBI during a blast event. 


Now, the relationship with combat exposure, I think, deserves an additional comment here. And as you can see, these correlations represent strong relationships. But if you calculate these shared variants, it's really only between 16 and 28% of the full sample, which leaves a lot of variants unshared between these variables. And that suggests that while blast event characteristics are strongly related to combat exposure, but they're not simply a proxy for combat exposure.


We then see that the relationship between symptom measures and distance was not as strong as that with event characteristics and was really only present when we examined primary blast TBI. And there was no clear relationship between the frequency of blast events and the symptom report. 


And again, for context, remember that we are gathering information on all blast events, meaning there could be a large number of routine, controlled events included here. And we really would not expect those kind of events to be associated with increasing psychopathology. So this, this finding isn't terribly surprising. 


Now, finally, we examined how potentially confounding variables related to the blast event characteristics. These, the ones we chose were the number of events that were experienced, and the minimum time since the blast events. 


And as you see here, there was very little association, and certainly nothing that appears systematic. And we interpret this to suggest that ratings occurring longer ago or closer in time were not rated in a consistently different manner. 


And experiencing a higher or lower number of events also didn't alter ratings in a consistent manner. So it's not shown here but we also examined how environmental variables altered characteristic ratings. And so for example, when participants were behind cover, ratings were significantly lower for wind, the ground shaking pressure, and sound. 


So we observed that the ratings changed in a logical manner in response to these environmental variables. So I'm going to hand the presentation back over to Dr. Martindale here. I'm sorry, I'm just having a quick problem handing it off here for some reason. 

Sarah Martindale:
There we go.

Jared Rowland:
There we go, sorry for that.

Sarah Martindale:
Alright, no worries. So on these last few slides, I'm going to sum up the overall picture of our blast interview. And then I'm going to go over the take home points about performance. And then finally, what we're doing with it next, which might be the more interesting piece of this. 


So the Salisbury Blast Interview, again, is the first published interview that exclusively focuses on characterizing an individual's history of exposure to blasts and explosions. One unique aspect is that it captures information for each blast event that an individual experiences over their lifetime. 


So in other words, it captures a complete characterization of blast exposure rather than focusing on only events perceived to be the most severe. And by evaluating report of objective personal experiences, we are able to address a lot of the issues related to identifying munitions or estimating distances. 


In addition, we rate personal experience using behaviorally anchored Likert scales, and that standardizes information that we collect across participants. And when we tested how the interview performed, our results followed expected patterns, which is good. We were very relieved. 


So for example, characteristic ratings skewed to the lower end of the scales because we included as many events as possible, including lower-level exposures without a lot of physical indicators. Ratings were also lower when an individual was behind cover during an event. And severity of ratings increased the closer and individual was to an explosion. 


So regarding outcomes, we found that pressure, that the pressure rating blast characteristic was the best predictor of a blast event being severe enough to cause a TBI. Characteristics were also strongly associated with current PTSD symptoms as well as current neurobehavioral symptoms. 


And these associations remained even when we removed individuals with TBI history. And this tells us that these blast characteristic ratings are not a proxy for TBI. TBI is not what we're measuring here. And finally, the blast exposure characteristics were strongly associated with combat exposure which makes sense, this is good. 


We also found that the overlap between combat exposure and characteristic ratings accounted for less than a third of the variance in these variables. It actually maxed out at 28%, which also tells us that blast characteristic ratings are not proxies for combat exposure. 


So to sum that up, blast characteristics were strongly related to PTSD symptoms, and neurobehavioral symptoms independent of both TBI, and combat exposure. Which, in short, we feel suggests, and tells us that we should be aware of blast exposure as a potential mechanism for outcomes in veterans. Although, it's really too early to provide specific clinical recommendations. 


So as far as future plans with SBI, specifically, we're doing a few different things. We're making fast progress with developing an algorithm that provides a density score for lifetime blast exposure that will allow us to consider severity of blast characteristics. Temporal proximity, so how close together in time blast events occur, as well as frequency of blast events within an individual. 


And that was a project recently reinvigorated after talking with some other groups who were doing blast research. A huge thank you to Dr. DePalma for putting us in touch with some of those groups. As well as Jason Bailey, and Mike Ignodo, if you're listening in, we are so grateful to all of you. 


And then we're working on this specifically for CENC Study 34 data now, our data set, we are working to make sure that a more general algorithm will come out of this that can be widely used for others who are using the interview to calculate a total blast exposure score for each individual. That term is clearly a work in progress.


And it's also important to further validate the interview. And one way that we would like to do this is to gather data in real-time, so right after an individual is exposed to a blast. This might involve interviewing service members exposed to blast during training, so such as breacher training, or individuals operating explosives ranges. 


Even outside of service members, there's a handful of civilian occupations that involve regular exposures to blasts. We recently learned that there is such a thing as avalanche crews, and they are one of those populations. So if anyone with access to a population like that is on the call and would be interested in a collaboration, please reach out because we would, absolutely, love to talk to you. 


And related to that last note, so something that probably deserves another mention is that interviewers do require some background knowledge to really be able to adequately evaluate lower-level occupational exposures to blast. These are common in service members. 


And we realize that this can sometimes be difficult to do if you're new or unfamiliar with military culture. So something we've considered is including different, or maybe, additional prompts, or developing an additional occupational exposure section to improve ease of use for others that are using the interview. 


And so outside of the interview itself, we also continue to evaluate other outcomes related to blast, specifically blast pressure based on our interview. And in our previous Cyberseminar back in October, we touched on our blast and cognitive outcomes manuscript. We're about to submit another one that looks at effects of blast pressure on mental health symptoms, and another one that is currently accepted, and in press. 


We found that increasing blast pressure was associated with reduced hippocampal volumes beyond PTSD and TBI. So be on the lookout for that in the next couple of months in the Journal of Head Trauma Rehabilitation, so it's a little bit of a shameless plug. And of course, we're also happy to send preprints to anyone who is interested. 


And more generally, and as Jared noted at the beginning of the presentation, there is a real need for consensus on a definition for blast exposure. Similar to what we have for TBI or concussion, a standard, accepted definition would, hopefully, lead to more consistent measurement of blast in research. 


And this could simply be a, like, a rudimentary definition of the types, and level of forces that need to be present to, say, an individual experience to blast exposure even up to a more detailed guideline for what forces need to be present for varying severities. But we're still some ways away from being able to determine definitions for blast severity. 


And clinically, this consensus might take the form of a clinical guideline or cut off that indicates when medical evaluation is necessary. Or provide information about how long recovery time needs to be prior to additional exposures. 


So for example, perhaps someone would need to report a pressure rating of three to be considered blast exposed. Or a pressure rating that high indicates they need to rest for so many days prior to any subsequent exposure. Or the consensus might decide that pressure has no business being in any definition, anything is possible. 


And of course, research into this needs to continue to better inform what these guidelines or cut offs should look like. And to reiterate what I said a minute ago, the research is still really too young to be able to provide specific clinical recommendations. 


Articles that we referenced are included on this slide. The one for our blast interview is listed first. And I believe that this presentation will be available online to access within the next few days. And then, of course, we do need to acknowledge our funding source as well as our collaborators who made this all possible. 


Our contact information is also listed on the bottom left if anyone wants to get in touch. So that is all that we have for you today. And we sincerely appreciate your time and attention. And we're excited to answer your questions and talk a little bit more about blast. 

Whitney Lee:
Alright, thank you. So we have quite a few questions for you guys. First, I would just like to say Mike Ignodo is on the call. And do you guys get his message? I just wanted to make sure. 

Sarah Martindale:
We did get his message.

Whitney Lee:
Yeah and alright.

Sarah Martindale:
Thank you, Mike.

Whitney Lee:
That's okay. Yeah, alright, so our first question is how are you thinking about or are you thinking about validating your measure? Pairing with actual blast gauge data seems impossible, but potentially has greatest utility in terms of validating an algorithm.

Jared Rowland:
Yes, that's a, that's an excellent question. And I think the validation question is a good one and one that we would like to pursue. Clearly, with a lot of the caveats we had mentioned earlier, but that's really the best way we could think of to actually validate it, is being there when the blast happens. 


So we have some objective data that way. And then the ratings would be given right afterwards. And then we could see as the environment changed in this training settings, how did it affect the ratings? 


The blast sensors are something that is as a work in progress, and may, or may not actually be useful at this point. But validation is something we would love to pursue, and certainly open to any recommendations on the best way to do that. 

Whitney Lee:
Our next question is how do we get access to this assessment tool? I believe this was asked in the middle of the presentation, so.

Sarah Martindale:
Yeah so we have – 

Jared Rowland:
Sure, go ahead.

Sarah Martindale:
– If you, if you, or our citation. Let me actually go up. I think I have access here. So that top citation, the Sequelae of Blast Events, that is the publication that this presentation was done on. You should be able to access it at that time DOI. And we're also happy to send that along, too, if anyone reaches out. 

Jared Rowland:
Yeah, so it's an appendix in that one. And if you, if you do try to use it or are interested in using it, and have any questions about it, feel free, again, to reach out. We'd be more than happy to talk about it.

Whitney Lee:
Thank you. So would tertiary also include the concussive effects from sound or wind?

Jared Rowland:
The concussive effects of sound or wind with tertiary? So we're talking about the blast injuries. I would, I would. I'm gonna, I'm gonna go out on a limb here. I would say, "No." The tertiary is really being thrown around or moved by the wind, or something being moved into you, it would, kind of, be that secondary injury. 


So if there's, if it's, if there's no, if you're not hitting anything or there's no other forces present, yeah, I would have to say that's probably going to be a primary injury. Because it's simply those blast forces and not a rock hitting you, or you're hitting your head on something else. 

Whitney Lee:
Thank you. Our next question is, did you collect if the participant was any special forces or not? Also, do you have information on their military occupations and task? Those may have a lot to do with how much blast exposure a veteran or service member may have had.

Jared Rowland:
Absolutely, that's, that's absolutely correct. And we did collect information on their NOS, in the military. I don't. Yeah, I don't believe we have whether or not they were necessarily special forces? 


But yes, we did note as we were administering the interview, just anecdotally, so people that were running, like, an explosive range. Or they were training people in how to use the grenades. These individuals have a lot of exposures. 


And these are gonna be those few individuals in the sample that had these very high number of blast events that they reported. It just depends, it's part of what they did on a very regular basis. 

Whitney Lee:
Thank you. How do you recommend doing the evaluation if the person is knocked unconscious?

Jared Rowland:
So it's an excellent question. And I would fall back on that for, like, if you're unconscious with TBI. And you don't know what happened necessarily, so we would rely on them, whatever information they had, the personal information they had up until they did lose consciousness. 


What I think we've noted is that blast events rarely occur when there's no one else around. Oftentimes these individuals are with their squad, the fire team, and there's other people that provide them information. They talk about what happened afterwards. 


So a lot of the times people are pretty familiar with the force that were present around them. If they're not, then we just do the best that we can. But it's not always going to be perfect, but we do try to get the ratings if it's at all possible. If not we simply do the best we can. Sarah, did you have anything to add on that one?

Sarah Martindale:
Yeah, I am. So for the most part, we haven't had to really ask anybody if anyone else said anything. In my experience, I did many, many, many of these for the CENC Study 34 project. 


And if anyone did lose consciousness, typically we are still able to collect a lot of information about, kind of, what happened around the time. So that hasn't been a major barrier to evaluating the blast event and a person's experience of that event. 

Whitney Lee:
Thank you. Let's see. Our next one is, well, first, what the comment is: This is likely a difficult question to answer. But do you have any recommendation for interviewing folks who may have lost conscious or have some loss of memory of the event?

Jared Rowland:
So I think we, kind of, just responded to that one..

Whitney Lee:
Okay. 

Sarah Martindale:
Yeah, I think, I think related to that, you, kind of, do the best that you can. In my experience, working with the, working with the Veterans who participated in this study, most were able to tell me the explosion went off, and like, "I remember this, and then I was blacked out." 


Like, okay, well, I can still, at least get a little bit of wind. I can get a little bit of debris. A lot of times they will know if they, if they experienced some, some pressure. But given that's still a small sample, and I think that's something, that's something to think on for future improvements to the measure.

Whitney Lee:
Great and thank you. So did you add pressure plus quaternary exposures into the regression model? Pressures applies if this person thrown to the ground, into a wall, blasts, or plus, in blunt injuries.

Jared Rowland:
So the good question, no, and so we did the regression model with TBIs in the event, of any calls. And then we also did the regression only looking at primary blast outcomes. And the results were the same regardless of the way we did the, or the who we included in the model.

Whitney Lee:
Great. Were the large number of blast exposures that skewed the data report, that of sending mortars or firing weapons, weapon? 

Jared Rowland:
So I don't have that information right off the top of my head but like I said earlier, there, the individuals that have a high number of events were those typically involved in training how to use these explosive devices. 

Whitney Lee:
Great, and then we also have a couple of people who have expressed their interest in getting a copy of a preprint of your press work. So –? 

Sarah Martindale:
Yes, absolutely.

Whitney Lee:
– Is there a way to request that or how should they contact you?

Sarah Martindale:
Yeah, please. Please send me an e-mail and I'll be happy to send that along. So that's Sarahmartindale dash supak at VA dot gov. 

Whitney Lee:
Great, thank you. And then we have, I guess, this is more of a comment right here. It is to clarify, slash, validate, combat exposure is not a proxy for a blast exposure?

Jared Rowland:
Correct. I guess I would say it the other way around based on our, what we did. But yeah, if an individual was exposed to combat, they're much more likely to have been exposed to some of these higher-level blasts. But we did find that the correlation and the shared variance was relatively low. So we would not say that we wanted a proxy for the other.

Whitney Lee:
Alright, great, and the last one, again more of a comment or remark is, "I would be concerned that definitions for blast severity would be used in insurance as a cut off for services. Warning would need to be – warning would need to be cautious.

Jared Rowland:
Certainly, yes, I would say we're not anywhere close to that at this point.

Whitney Lee:
Yeah.

Jared Rowland:
The research is very, it is very new, and I guess you could say, young. So I would, I would say we're a long way from that.

Whitney Lee:
Alright so it seems that's all the questions we have at the moment. Dr. DePalma?

Ralph DePalma:
I think it has been an excellent presentation and I thank you. I have one question that I couldn't submit. And that is, with a distant blast exposure, is it possible that they felt the ground shake before the blast wind came or the blast feeling?

Jared Rowland:
Yeah, well, we don't actually – so we don't ask it in that, in that, kind of, a context. But as far as which one came first? But yeah, so there's the blast that occur far away can still have ratings that would be higher if it's a very big blast. 


So you can imagine, a really big explosion, you're going to feel it from much further away. And I know less about the ground shaking, and the sound, and the wind, and the speed at which they would arrive at a person. But I imagine that over, as the distance increases, the lengthy, the lag between them would also increase. 

Ralph DePalma:
So thank you.

Sarah Martindale:
Well, and I think what's nice. What's nice about the interview, too is that it is something that could be adaptable. That's a question if somebody did experience those ground shaking and a pressure change. That's a question that could easily be incorporated into that without adding much time.

Jared Rowland:
Yeah, absolutely. 

Ralph DePalma:
Thank you very much. Are there any other questions, Whitney?

Whitney Lee:
So it seems we have one more. Have you had any opportunities for video of an event? I believe it's to interview people where a video was also available.

Sarah Martindale:
No.

Jared Rowland:
No, we have not. 

Whitney Lee:
Alright so it seems that that's all the questions we have for today. Do you –? Yeah, yea, do you guys have any closing remarks? 

Sarah Martindale:
No, we just, we really appreciate being asked back. And we're happy that we were able to present this today. We're excited to be doing research in this area and we appreciate everyone's time and attention. 

Jared Rowland:
Yes, absolutely. 

Whitney Lee:
Thank you. Dr. DePalma?

Ralph DePalma:
Well, thank you very much. It has been one of the record breakers. It's over 150 people listening in. so that means an important distribution for your, for the particularly Salisbury Interview. And thank you very much.

[END OF TAPE] 
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