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Moderator: It’s a pleasure to introduce Dr. Eric Elbogen who’s a forensic psychologist and Local Recovery Coordinator at the Durham VA Medical Center and Professor of Psychiatry at Duke University Medical Center. He will be joined by Lisa Lindquist, who’s a resident in psychiatry at the University of North Carolina, so we have a nice collaboration between the Blue Devils and the Tar Heels. Lisa, are you starting? 

Dr. Lisa Lindquist: Yes, I will be. Great! Thank you, Dr. DePalma. So my name is Lisa Lindquist, and as Dr. DePalma said, I’m a psychiatry resident with the University of North Carolina [inaudible 00:50] and I’ve got with me Dr. Eric Elbogen. So today we are going to be talking about Traumatic Brain Injury in Iraq and Afghanistan Veterans, particularly results from a study that we conducted. 

I wanted to start by stating that we have no disclosures and that our research was supported by a research grant from the National Institute of Mental Health as well as a research grant by the Department of Defense and the Mid-Atlantic Mental Illness Research Education and Clinical Center, the Office of Research and Development, and through the Department of Veteran Affairs. So we also wanted to thank all the Veterans who participated in our study. 

So I wanted to first start by providing a little bit of background, but before we jump into that, I did want to start with a polling question to get everyone engaged and excited about today’s talk, so we'll start with a question. What is the incidence of traumatic brain injury among Iraq and Afghanistan Veterans?  A, less than 10%; B, 10-20%; C, 20-30%; D, 30-40%; or E, more than 40%? 

CIDER Staff: Thank you. So the responses are streaming in. For anybody that’s never tried one of our polls before, just go ahead and click the circle right there on your screen next to your response. Looks like we’ve already had over 70% respond, and I see a pretty clear trend, so at this point I’m going to go ahead and close it out and share those results.  And Lisa, I’ll let you talk through those real quick. 

Dr. Lisa Lindquist: Great, so it looks like we have, I’m going to read those results to you. So less than 10%, we have 6% answered that; 10-20%, 25% of respondents selected that; 20-30%, 22% of respondents selected that; 30-40%, we’ve got 24% of respondents; and more than 40% was selected by 22% of respondents. So an interesting divide there from the kind of 10 to more than 40% range. And actually the correct answer to this is a little bit tricky because it’s, it’s closer to B, but there’s a little bit of C included depending on the research that you look at. So if you answered B, we’re going to, we’re going to give you that as the correct answer, but I think C is fairly correct also. 

And the studies actually demonstrate that 11-23% of deployed military members sustain probable TBI, which along with traumatic, which along with PTSD has actually been described as one of the signature injuries of the wars in Iraq and Afghanistan. The Defense and Veterans Brain Injury Center actually tracked world-wide traumatic brain injuries in active service members and they’ve done so since 2000, and that number is actually now over 361,000 in most recent estimates, which stopped there in 2016. The most annual traumatic brain injuries during that time period actually occurred in 2011, and there were over 32,000 during that time. 

And we want to talk a little more about kind of characterizing traumatic injury needs in terms of the research that’s been done in the past, and so a study performed by Hoge and his colleagues published in 2008 and examined mild traumatic brain injury in about 2,700 army active and reserve soldiers that were returning from their year-long deployments in Iraq, and that study demonstrated that 15% of those soldiers had probable mild traumatic brain injury.  In that study, sustaining traumatic brain injury was associated with a younger age, junior rank, male gender, and high combat intensity, and nearly 75% of the injuries in that study resulted from blaster explosion. 

Additionally, there was, the RAND Report, which was titled "The Invisible Wounds of War: Psychological and Cognitive Injuries and Their Consequences and Services to Assist Recovery" provided a comprehensive review of post-traumatic stress disorder, major depression, and traumatic brain injury that occurred in Iraq and Afghanistan Veterans. And those authors concluded that male gender, enlisted status, and younger age were all factors associated with traumatic injury occurring in military service, but combat trauma exposure was the only significant factor after controlling for this covariate. 

And we know there’s, you know, a number of consequences associated with traumatic brain injury, and given the high numbers in service members, it’s important to look at all those sequelae as well. Carlson and his colleagues reviewed records of more than 13,000 Veterans and demonstrated that those Veterans with deployment-related positive TBI screens, more than 80% of those actually had comorbid psychiatric diagnoses, and more than 50% had PTSD, and about 33% had comorbid depression, and more than 20% had anxiety and alcohol use disorders as well. There’s been a number of other studies, both in veteran and civilian populations as well that have demonstrated numerous consequences, traumatic brain injury, to include cognitive impairment; pain disorders; suicidal ideation, attempt, and completion. Brenner and colleagues actually demonstrated that Veterans with traumatic brain injury are one-and-a-half times more likely to die from suicide than those without traumatic brain injury. 

There’s a number of other social consequences as well to include increased rates of employment, lower quality of life, etc. In March 2013, the Medical Surveillance Monthly Report actually published an article titled the External Causes of Traumatic Brain Injury, and this, this actually reviewed traumatic brain injury that occurred in military service members from 2000 to 2011. And during that time, more than 175,000 service members had at least one encounter for traumatic brain injury, and that would be the initial encounter. 

But unfortunately, it’s demonstrated in this figure the only people that reported the, the reason for that were military hospitals, and in terms of the mechanism of injury for other encounters, in terms of those occurring at military ambulatory settings, civilian hospitals, ambulatory civilian settings, as well as the combat theater, actually many of those did not report the reason for the injury. And I think that that is an important thing to note with these, with this, this study. 

Ok, and the next polling question. Which was reported to be the most common cause of traumatic brain injury requiring military hospitalization from 2001 to 2011? A, falls; B, gun/explosive accident; C, motor vehicle traffic; D, sports and athletics; and E, struck by machinery. And again this is referencing that MSMR report. Notably, again, the Hoge study that we talked about earlier was for the Army and only at that portion of time. 

CIDER Staff: Thank you. So it looks like people are a little slower to respond, and that’s perfectly fine. Take your time. We’ll give you just a few more moments to get your responses in. Ok, it looks like we’re right up around 75% response rate, so that’s great. I’ll go ahead and close that out now and share those results.

Dr. Lisa Lindquist: Great. That’s quite a lot of different answers here. So 14% selected falls, 50% selected gun or explosive accident, 27% chose motor vehicle traffic, 4% chose the sports or athletics, and 4% chose struck by machinery. And actually the answer here is motor vehicle traffic was the number one cause of those that were reported leading to hospitalization and we’ll go to the next slide here to talk about that. 

So as you can see from Figure 3 which, again, is from the Armed Forces Health Services Center report that we were discussing earlier, the vast majority of encounters are missing a reason for matter of cause for the injury, but the majority cause resulting in hospitalizations were actually resulting from motor vehicle traffic. And second leading cause was the gun and explosive accidents. And I recognize that I think gun and explosives are what many people assume to be the number one cause of traumatic brain injury in that population, so I think this is an important thing to remember that this study, in particular, looked at the fact that motor vehicle accidents were the leading cause in that group. 

So despite, you know, there’s extensive literature which we’ve only discussed a small portion of that today. Prior to our study, we still had a number of questions that remained unanswered about this population, and so I’m just going to list those questions now that we hope to better address through the rest of today’s talk. What are the typical characteristics of traumatic brain injury occurring during military service? What percentage have had injuries prior to their military service? And are Veterans with multiple head injuries more likely to report current physical and mental health symptoms? And again, like I said, questions will be addressed today with data from a national survey that enrolled a random sample of military Veterans who served since 9/11. I’m going to turn the slides over to Dr. Elbogen now, who’s going to discuss a little bit about the methods of our study.

Dr. Eric Elbogen: Thank you. And I think the impetus for our wanting to look at this in our national survey is there were so many studies that showed that traumatic brain injury had these negative and adverse outcomes for Veterans, and we were, we were, there’s suicide, there’s aggression, there’s, there’s PTSD, there are all these adverse outcomes, and we wanted to take a step back to say, well, what are the TBIs like. What were, what are the nature of these TBIs? And we have this national survey I’m going to describe right now that could help not just in one branch of the military but all the branches of the military, and after they’ve separated, what are the kinds of brain injuries that are, what are some of the characteristics of those brain injuries. 

So what we had is part of a National Institute of Mental Health study was we got, we received a random sample of 3,000 names, and in fact, it was, we over-sampled women Veterans. So we, of all women Veterans, we randomly sampled a thousand, and of all male Veterans, we randomly sampled 2,000. And we conducted the National Post-Deployment Adjustment survey, and we ended up at baseline with 1,388 Afghanistan Veterans that completed a survey. It was 56 corrected, percent corrected response rate.  And so, and that’s among the highest of Iraq Afghanistan Veterans. So we felt, we felt pretty good about that. 

How we were able to get such a high rate is we used the Dillman method for doing surveys to optimize response rate. We first sent an introductory letter saying, hey, they’re going to get, be getting a survey soon. We sent another letter with a book of stamps because, you know, who has stamps now? You know? You always need a book of stamps and you’ve got to always get them special, so we made sure they were commemorative postage stamps, the American flag, and this was given to everyone regardless of whether they filled out the survey. And then there was instructions on filling out the web-based survey. 

We then sent postcards afterwards, so it’s a different medium thanking Veterans for completion or reminding the others and including, you know, links to do that. We had provided a paper version of the survey with instructions to do it on the web, but if you didn’t want to take it on the web, you know, you could do the survey, and we had self-postage. We had an addressed envelope to send it back to us. And then as a last-ditch effort, two months later we sent a final letter saying the survey is going to close. 

We ended up with a sample that mirrored the proportion of, it mirrored the actual branches of the military and the Reserves.  The participants resided in all 40 states, and the states that have the most Veterans in them were the ones that responded the most. We compared responders to nonresponders, and there were not differences in age, gender, geographic region. We compared the web survey to the paper survey. We actually had two different reimbursement rates to see if that made a difference, and there were no differences. 

So how did we assess TBI? We used the DODVA criterion, and we had the Veterans self-report whether they had loss of consciousness for mild TBI, those criteria you see. Loss of consciousness less than 30 minutes, post-traumatic amnesia less than 24 hours, or dazed or seeing stars immediately after the injury. The probable moderate-to-severe TBI were if the survey respondent reported skull fracture, brain surgery, loss of conscious greater than 30 minutes, or post-traumatic amnesia greater than 24 hours. 

We also wanted to look at whether there was probable TBI before, during, or after military service, and we looked at number of head injuries and whether it was severe, moderate, mild, and we looked at the time of the injury, mechanism, whether there was loss of consciousness, the duration of which we also measured and whether there was, whether they self-reported memory impairment. So I’m going to let Dr. Lindquist share the results. 

Dr. Lisa Lindquist: Okay, so I’m going to talk a little bit about the results of our study. So after adjusting, we had a total of 1,102 Veterans that were, that we’re including in this, and then by that I mean the weighed sample. The average age of that person, of the participant was 34 years old. The vast majority were male and Caucasian. And you can see the branch of service breakdown, and this is actually like Dr. Elbogen said, you know, very similar to data from the military as well and Veterans, particularly 70% Caucasian, 84% percent male. And again, the Army was, had the highest number of participants and they counted for about 53% of our survey. And additionally we have about 50% that were Reserve or National Guard as well. I think it’s important to point out here that a little over a quarter of our study had multiple deployments and about a third of those individuals saw direct combat or experienced direct combat. 

Okay, I’m talking a little bit more about the demographics of our sample, 223, which is about 20% of our survey reported having a head injuries during military service. And when you actually looked at the criteria for TBI or for probable TBI as we’ll call it, only about 17.3% or 191 Veterans actually met criteria for probable TBI. We do list the number of head injuries there as well, so the vast majority experienced [inaudible 16:46] head injury during, again, their military service, not during just a deployment but during their military service in total, accounting for about 50% of the sample. And those numbers in terms of head injuries, the number that experienced more head injuries decreases, so if you are looking at two head injuries, about 25% experienced that and about 13% experienced three, and it’s almost, you know, 6% percent when you get to five or more head injuries. And similarly, in terms of looking at those that met criteria for probable TBI during military service, about 7.8% of our sample experienced a probable TBI before military service. And we’re looking at, again, the head injuries before military service, only you see 64% of those that experienced head injuries had one or more. And then, again, looking down, you know, in terms of five or more, you know, less than 4% reported more than five injuries before their military service. And I think that the important feature of this entire slide is that of those that had probably TBIs sustained during military service, about 11.6% of those sustained probable TBI before military service, and then that was a finding that was new in this study. 

In terms of mechanism of injury during military service, again, we won’t be talking about before or after but during military service, the blast or explosion accounted for 33%. Object hitting head accounted for 31%. Fall counted for 13%; 6.2 were knocked out, 6.2%, I’m sorry, were knocked out by another person. The vehicular accident accounted for 8.7%. Other, which is people were able to kind of write an answer, and there were a variety of those, accounted for 5.6%. And only one person, or less than half a percent, experienced a fragment or bullet wound above the shoulder. 

In terms of the characteristics of the traumatic brain injury that that individual experienced, again, this is actually looking at those that met criteria for probable traumatic brain injury during military service, so that number is 191 of the Veterans that are sampled experienced a traumatic brain injury during military service. Nearly half of them, or 45% of them, experienced loss of consciousness, 3.8% experienced skull fracture, and again, one individual required brain surgery. Regarding the symptoms, these are consistent with other studies that have looked at symptoms following traumatic brain injury in Veterans. The most common symptom was feeling dazed, confused, or seeing stars, and again, that’s one of the criteria or options for having a traumatic brain injury is that right there. And then again, dizziness, blurred vision, loss of coordination, and ruptured eardrums kind of descend in their frequency in that group as well. Again, dizziness and blurred vision were the second and third most common symptoms following traumatic brain injury. 

And when we break it down a little bit more looking in terms of severity of the traumatic brain injuries, the vast majority were mild, again consistent with the studies that have been done in the past; 87.3% experienced mild traumatic brain injury. And when you lump together moderate and severe, about 12.7% experienced moderate or severe traumatic brain injury, with 19% experiencing post-traumatic amnesia. Then we also looked at problems that began or got worse after the traumatic brain injury. And we specifically, were specific with the Veterans when we asked that question that these either began or got worse after their traumatic brain injury. And again, that was the worst head injury that they had during military service. And so, more than half had headaches that began or got worse after their service. Nearly half experienced memory problems or lapses. And similarly, sleep problems were high as well. And then irritability, balance, and sensitivity to bright light, again, were almost, you know, were 30% or more of respondents were experiencing those as well subsequent to their traumatic brain injury. 

And then we looked a little bit more at what possible risk factors for traumatic brain injury during military service could be. Again, this is specific for traumatic brain injury during service. And of those that were significant are the last listed on that slide. Officer rank was considered protected and so they were half as likely to sustain traumatic Brain Injury during service. But high combat exposure is nearly three times as likely, and then traumatic Brain Injury before military service were more than two times as likely to get, to sustain a traumatic brain injury during service. And again, those were the three significant risk factors that we found in this study. And then last we looked a little bit at outcomes for single head injury versus multiple head injuries sustained during service. This does not include or take into consideration head injuries sustained before or after military service. And so in this we were able to show, you know, significant things here, you know, post-traumatic stress disorder increases fairly significantly from 28% of sustained a single head injury during service to more than 60%, and that’s a little bit different than some of the other studies. It’s actually a bit larger than has been demonstrated in other studies. And similarly, depression increased from 44% to 61%. Suicidal ideation almost doubled. Interestingly, the very small difference in violence risk was not significant, but you know, back pain does, was significant. It increased from 54% to, you know, nearly three-quarters of those respondents. And head injuries was not significant, or headache, I’m sorry, was not significant. But pain also increased from, you know, a little more than half to almost three-quarters. I’m going to hand it over to Dr. Elbogen to discuss a little bit more detail, some of our findings, and the implications of those. 

Dr. Eric Elbogen: So in many ways, the results are consistent with previous reports from the Department of Defense and from also the RAND report and Hoge et al where we were finding that the most common mechanism was blast and explosion, although object hitting a head was a close second. I think, I think that for, in terms of the implications of this finding, well, first it definitely speaks to at the VA if we are working with Veterans and we know that they have a head injury, I think it really speaks to the need to ask the next question is what was the nature of the head injury so that you begin to get an idea of clinically what that might mean and begin to find out the severity and other things that we'll talk about in a minute. But at the very least, there may be differences between blast and non-blast TBI that these findings imply would be important to look at. 

And certainly in terms of resource allocation, blast injuries need to, you know, they’re certainly very important. At the same time, this also indicates that other kinds of TBIs may also require allocating resources. And there are differences that might be relevant in terms of some of those symptoms, and that would be one of the areas I think future research, if we were to be looking at the next step would be oh, you know, are headaches different or any of the symptoms that we looked at. Anger problems, are there any differences in some of the symptoms and problems getting worse after TBI based on the type would be just an example of where research could go. But certainly looking at the type of mechanism is one implication of these findings. 

I think a second one regards working with Veterans and asking have you had a head injury. I think that we were surprised, I think it was an interesting finding to see that there was a difference between Veterans who said that they had a head injury and those who actually met criteria. And so I think going through with the Veterans specific DoD and VA criteria would be a real implication of these findings. Alternatively, a lot of Veterans may not even know that they've had a head injury, so by going through the criteria they may actually realize that they did or met criteria for it or had that happen. Regardless, if just relying on self-reported head injury, this research says that’s not enough; that’s not sufficient. And clinically you want to get details about whether that head injury really meets criteria for a TBI. So really does support use of taking that next step if you do, or if you are working with a Veteran to see whether they also meet criteria. 

These findings are actually fairly consistent with some of the previous research that showed that rank was associated with sustaining a military TBI, high-combat exposure. I think just in terms of that multi-variate analysis from a few minutes ago, I’m going to go backwards for you. You may have noticed that the multiple deployments and deployment over a year were not associated, and I think that’s because, really, the strength and the variance that is really attributable to just the amount of combat exposure, which is correlated with multiple deployments, being deployed for a year, but it’s really the combat exposure itself that was related. 

And you may have also seen, and I think very relevant, is finding out from your Veterans if they’ve had TBIs before entering into military service. For the VA, certainly this means beginning to find out whether there’s TBIs before, during, and after. In fact, the next step would be to look at how many Veterans who had TBIs during their military service have since incurred TBIs. There’s research in the civilian population showing that oftentimes one TBI, especially within a certain time frame, puts someone at risk for sustaining another TBI. And I think that this research also speaks to maybe a need for comprehensive screening for pre-military TBI when, you know, in standards of medical fitness, but for the VA, realizing that a certain number of your Veterans who sustain a TBI during their service may have had previous TBIs. 


This also I think is of importance, and certainly has gotten attention in other areas, particularly sports injuries, the repeated TBIs, repeated mild TBIs, and by looking, and there have now been a few studies that have shown that in Veterans if there have been more than one traumatic brain injury associated with suicidal ideation and increased risks of psychiatric disorders, we found higher rates, significantly higher rates of PTSD, depression, and of relevance, and if we did another poll of how many Veterans, of your Veterans if you’re working with Veterans who have chronic pain, I’ve got a feeling that you, there would be a lot of you that are working with Veterans who have TBI and chronic pain. And that was higher among the Veterans who had more than one TBI. So that might be really relevant, not only asking whether you’re Veteran has multiple head injuries but also that being a prompt to looking at are, is this Veteran also having psychiatric and/or physical problems. So in terms of practice, these findings indicating that it would be very helpful for you to ask about the number of TBIs as well as the type. 

Now there are some limitations. Self-reported data certainly could have been affected by incomplete or inaccurate recall. In addition, obviously self-report of a brain injury itself, although that being the major way that TBI is usually assessed clinically, it could be fraught with inaccuracy because of the very altered consciousness someone might have at the time. We only collected data on whether the worst head injury met criteria for TBI. So you may not have noticed, but we looked at single versus multiple head injuries, but we weren’t able to compare single versus multiple TBI in this study. But I think in the future we will. And we didn’t pick every variable possible. There are so many other variables that might be predictive of military TBI. Maybe in some of your comments, you could suggest some, and those would be important to be explored in the future. 

I am the Local Recovery Coordinator at the VA. You can email me if you have any questions, but I think at this point we’re going to take your questions. Thank you for inviting us, and I hope you've found this report interesting. And we should mention this was based on a study that was published a few months ago in the Journal of Neuroscience Clinical Neuropsychiatry.

CIDER Staff: Well, thank you both so much. So for our attendees that joined us after the top of the hour, to submit your question or comment just use the control panel on the right-hand side of your screen, click the arrow next to the word questions down towards the bottom. That will expand the dialogue box. Then you can submit your question or comment there. And we will jump right in. How many objects/impacts were associated with the blast explosion? Was it possible to tell?

Dr. Lisa Lindquist: So unfortunately we, based on the way that this survey was worded, we weren’t able to separate those that had blast explosion in terms of, if I’m understanding the question correctly, you know, multiple times in blast explosion, there are objects that then will fly from that explosion and hit the head, and we don’t have a way of separating that. The Veterans were just asked to select the mechanism that they felt was most appropriate. 

Dr. Eric Elbogen: Yeah, but it’s a great, great question and certainly, you know, multiple categories and mechanisms could have been at play and definitely would be worth looking at. It’s a great question. Thank you.

CIDER Staff: Thank you. The next one, you are listing a number of symptoms and conditions as "outcomes." Are they not, in fact, merely, correlates? 

Dr. Eric Elbogen: Well, the problem is beginning or getting worse after the TBI. We do, we are, you know, seeing those as at least the Veteran self-reporting those outcomes, looking at irritability getting worse, sleep problems getting worse. So I think that that's probably relevant there. In terms of the outcomes of single compared to multiple head injuries during military service, this probably, I could explain a little from the survey. We, these were, we surveyed people who had left or separated from the military service from zero to eight years after separation. So if the military, if the head injury happened during the military service, that was sort of before they took the survey, and these outcomes as we’re calling them were, it was current PTSD, current suicidal ideation, current back pain. So, it would have happened after the TBI. So temporally speaking, the head injury happened during military service, and these symptoms are happening afterwards. 

CIDER Staff:  Thank you.

Dr. Eric Elbogen: I hope that clarifies things.

CIDER Staff: I was just going to say thank you for that clarification. The next question, I am curious about how Naval TBIs are characterized because on a ship every head injury could be a vehicle accident.

Dr. Eric Elbogen: Well, we could look at branch.

Dr. Lisa Lindquist: It’s a great question. I don’t think we have a way of distinguishing that, and I don’t know that Veterans necessarily characterize all of them as vehicle accidents if they were on a ship, but I think that's a great point that we actually had not really considered. I don’t know if you have anything else to say about that.

Dr. Eric Elbogen: No, I mean I think that, you know, one of the things that we are hoping for in just even presenting this data is I think this is just like a first step, and we just have, what was it, eight. No, seven different kinds of mechanisms of injury, but our hope is that this would at least spur clinicians and researchers to begin to explore exactly what you just brought up is, you know, is that seen as [inaudible 36:21] Veteran I would begin to, who was in, you know, I would explore what you just said and see what, begin to ask about criteria for TBI to find out if they met it. So I think that finding out the mechanism or potential mechanisms and following up with the DoD and VA criteria for TBI would be warranted. 

CIDER Speaker: Thank you. How, let's see, sorry, one second. Was there a correlation between eardrum rupture and the severity of injury? 

Dr. Eric Elbogen: We’re looking at the paper right now. You know, there, there are only 25, so 13% of the head injuries reported ruptured eardrum. We didn’t look at that, but I think that was...

Dr. Lisa Lindquist: If I recall from the, some of the data that they were more likely to have a moderate or severe, but I can’t recall the numbers off the top of my head right now.

Dr. Eric Elbogen: But if someone, and you know, I’m more than happy to look at that so email me and we can...

Dr. Lisa Lindquist: We can pull that information.

Dr. Eric Elbogen: Yeah, that’s a great, and in fact, you know, that gets to which, what are some of the symptoms with different severity of TBI. I think that that would be really another interesting angle to look at.

CIDER Speaker: Thank you. Lots of great pending questions. Glad we left a lot of time. How can you assume the symptoms being worse are related to TBI if you don’t look at whether those symptoms are present in those with PTSD, etc.? 

Dr. Lisa Lindquist: I think what this question is referring to is, again, that outcome table that we discussed before, and I think, I think you’re correct in that is that, you know, someone mentioned, you know, calling it a correlate may be more appropriate, and that some these are probably interrelated in a lot of different ways, and I think there’s, you know, been multiple other studies that have demonstrated there’s a strong link between traumatic brain injury, post-traumatic stress disorder, and there’s kind of that intersection where many of these other, as we call them, outcomes, probably exist. 

Dr. Eric Elbogen: Yeah, and I think if we’re to look at it, and I’m, I honestly don’t remember, but I do know that in the literature, and I think it falls in this, but of Veterans who had brain injuries, who have a history of traumatic brain injury, about 40% of them also, in studies, meet criteria for PTSD. And I think that this study, you know, that was the case in the study, too. But I don’t have, I do. What you could see, though, is that the multiple head injuries, they actually have sort of higher rates than that 40%, and the ones with the single head injury, Veterans had a lower rate. And so I think what we’re trying to get at with this slide, and I think correlates is a fine, you know, we did Pi squared, but what we’re really saying is it does look like the number of head injuries does make a difference in terms of whether or not the Veteran met criteria for PTSD. 

CIDER Speaker: Thank you. The next question. Has there, has, a little tricky wording here, has any reverse causal effect been looked at? In other words, any key causal variables have the possibility of being manipulated to induce any symptoms that might resemble TBI? 

Dr. Eric Elbogen: I don’t, certainly not in this study. But I’m not quite sure I understand the...

Dr. Lisa Lindquist: If I, I think what I’m understanding the question being is, for example, if someone meets criteria for post-traumatic stress disorder, does that change the way in which they report their symptoms of traumatic brain injury. And unfortunately, no, we can’t get feedback as to if that’s what the question meant, but I would assume that that’s the question meant. And unfortunately our study doesn’t demonstrate that, but we’ve certainly kind of had discussions amongst ourselves as to whether or not that that is something that should be studied going forward. And I think it’d be reasonable to study that as there likely are, or there potentially could be some differences in those groups with regard to symptom reporting. 

Dr. Eric Elbogen: Yeah. I mean I think, I think it would be those 14.3% who say that they had it but they don’t have, meet criteria, and what’s the difference would be important, but we’re, I’m not sure...

Dr. Lisa Lindquist: Yeah.

Dr. Eric Elbogen: But hopefully that's addressed in the question.

CIDER Speaker: They are more than welcome to write in for further clarification if they would like to. The next question, was substance use explored in regards to potential consequence or likelihood of developing a substance use disorder after any type of TBI?

Dr. Eric Elbogen: I know that...

Dr. Lisa Lindquist: We did explore that.

Dr. Eric Elbogen: I don’t remember. In this study we did not look at that. 

Dr. Lisa Lindquist: The survey itself inquired regarding that.
 
Dr. Eric Elbogen: Yeah, we did do the, we did look at alcohol use and drug use, and you know, that's a...

Dr. Lisa Lindquist: We felt that was, required probably a whole additional study to discuss the results related to substance use in traumatic brain injury. 

Dr. Eric Elbogen: But it’s a great idea and probably should be looked at. We just, we did not look at that in this study, but a great idea. 

CIDER Speaker: Thank you. You showed that the most common cause of TBI requiring military hospitalization was motor vehicle traffic between 2000 and 2011, but the study results showed the most common being blast explosion. Why was there a difference or shift? 

Dr. Eric Elbogen: Well, the quick answer is that this, that was what was requiring hospitalization, and you could see from the, and battle injury. So this wasn’t our study. We should make sure to clarify this. This is, you know, this is armed services and this is their data from 2000 to 2011. But the real issue is the top, the top thing. There’s a lot in this thing, in there, so I think that that’s of relevance. But I think that that might be one of the reasons why. Certainly the blast explosion is pretty high here, the gun explosive accidents. It’s not clear. I don’t know the operationalization of battle injury here, so that might include some of these, but regardless, that could be, I hope that that explains the apparent discrepancy. 

Dr. Lisa Lindquist: Yes, it’s an interesting report, actually looking at it, and they do break it down by year. And going actually, if you look at prior to 2008 there’s the missing reason or diagnosis code in terms of what the reason was for the injury is, it's fairly high, and so they really only break down the data subsequent to 2008. Again, this looks at the 2000 to 2011, but the gun or explosive accident, you know, we would refer to it as blast, and some of that, those do increase during that time period, but just a total of hospitalization-related traumatic brain injury. And again, that’s been in military treatment facilities of active military members is what this data is showing. But I think what, most concerning to us about this data is the fact that we don’t know why, what was causing, or the mechanism by which many of these people sustained traumatic brain injury.

CIDER Speaker: Thank you. The person that wrote in asking about how the Naval TBIs are characterized regarding vehicular mechanism, he wanted to comment he was just thinking of an incident on his carrier where a fighter jet ran into a sailor, all the while happening on a ship in movement at sea. And I thank you for the response. Thank you. 

Dr. Lisa Lindquist: Sounds like they would have met criteria, are many, many different mechanisms but I would say [inaudible 45:25] injury.

CIDER Speaker: No kidding. This next person also had a comment about that. I would consider accidents on a ship different than a moving vehicular accident since the vehicle is stopping and changing direction in relation to the occupant with its associated rotation DAI forces versus the blunt trauma of hitting your head on a ship. Ok, so more input. We appreciate it. Is there a reference with total acute hearing loss and TBI post-blast exposure from large round fire? Can we assume that there may be TBI present if there has been total hearing loss for several days?

Dr. Eric Elbogen: Well, I don’t know whether we, I don’t know. We could certainly look additionally at correlations...

Dr. Lisa Lindquist: I’m not sure if that question was in reference to ours. It sounds like they were looking for a reference potentially. In other literature about head injury and ruptured eardrums, and I don’t know that data off the top of my head. It’s particularly when it relates to ruptured eardrums, hearing loss, etc. There, you know, can be a number of reasons for which someone may acutely lose their hearing, but we specifically did not look at that information, and I’m not sure what literature currently exists with regard to eardrum rupture subsequent to head injury and whether or not that, you know, always implies traumatic brain injury. It certainly is not, to my knowledge, you know, with regard to this criteria that we used in this study and that’s used at the VA, DoD, is not one of necessarily the criteria by which one may meet traumatic brain injury or probable traumatic brain injury.

CIDER Speaker: Thank you. I was wondering if the study assessed for TBI caused due to chemical exposure.

Dr. Eric Elbogen: No, we did not, but I wish we did. It’s a great, it’s a great point, and as a neuropsychologist I also ask about that in my assessment, and we just, I think what we were doing is, you know, we had used the, we had a lot of different things we were assessing. As I said the purpose of that. Maybe I did. The main purpose of this study was to develop risk assessment tools, so we collected data on a lot of different constructs, and so we tried to be, to get as much as we could about TBI. You saw a lot, but we, that would have been something that would have been good to add. 

CIDER Speaker: Thank you. So in reference to, here’s some input regarding the mechanisms of combat TBI. It’s a paper by Nancy Greer et al, and note that the direct observations of field injuries, injuries tend are lacking and require more attention. Thank you for that input as well. Uh, let’s see. We’ve got just a few more questions [inaudible 48:36] plenty of time. The next one, did the survey detail the length of time a person was “dazed, confused, and saw stars?” Most people who experience a sudden traumatic event have a momentary whoa, what just happened moment. Sort of confusion and then passes within a few seconds. 

Dr. Lisa Lindquist: So with regard to the duration of kind of being dazed, confused, seeing stars, we did not detail the duration of the dazed, confused, or seeing stars. But we did, and with regard to inquiring about unconsciousness have, break that down into time increments, the shortest being less than one minute, and then one to 15 minutes, 16 to 30 minutes, greater than 30 minutes, and as well as unknown. But we did not specifically break down the time that someone experienced being dazed, confused, or seeing stars. That had been more thought of as kind of what that, you know, what the comments are here is saying is that kind of whoa, what just happened, and it fits into that description in and of itself.

Dr. Eric Elbogen: Well, what’s so exciting about that comment, even though we didn’t measure it is this is exactly what we wanted to happen is for people to begin to try to characterize, to being to ask these questions and these nuances and the type of TBI, both in research and in clinical work, rather than just knowing oh, this Veteran had a head injury or having, or having studies where these things are unknown. At most, most of the time we’re seeing the severity but what about the kind of question we just heard? What, or the length of time seeing stars, or the length between ruptured eardrums and the type of, this is, these are terrific. This is what, you know, the intent of the study was to begin to get these kinds of question on the table and to get you thinking about them. So these are great. I wish we had, a lot a lot of these, oh, I could, we could provide another paper on, so...

Dr. Lisa Lindquist: More than one!

Dr. Eric Elbogen: So we thank you.  So thank you for these points. 

CIDER Speaker: Perpetually employing each other. That’s what we’re here for. The next comment, blast forces that result in eardrum rupture is associated with much higher risk of internal organ injuries such as lung or GI tract. Blast injuries without eardrum rupture do not carry the same internal organ injury risk. Thank you for that comment. And another interesting comment. The challenge often, we often see in a soldier/marine centric study. I’m sorry. The challenge often see is a [inaudible 51:38 to 51:40] soldier/Marine centric study where the Naval/Air Force experience is not factored.

Dr. Eric Elbogen: So, I mean, as far as, and at least, you know, a lot, this is, this data fortunately is perhaps the most representative sample of Iraq/Afghanistan Veterans that’s been conducted. There are few others. This is among the most representative, and as you saw, we did have, it was, you know, it's not just an Army study. We have, the branch breakdown was, each of the percentages we had were within five percentage points of the actual breakdown of the military. So we feel, we hope that that at least addresses that and is providing data that's more across the whole military service. 

Dr. Lisa Lindquist: But I agree that, you know, it could be that, you know, I think  the place for further studies to go are to look at those groups of military members or Veterans who fall into a group that aren’t as studied quite as much. The Navy, for example. A lot of the studies that have been done on traumatic brain injury, particularly those occurring during service have been conducted among Army service members, and so I think that that lends itself to future research that specifically looks at those groups of people or those service members and what their risk factors might be that would be specific to them. Similarly, the mechanisms are likely different as well and the percentages of the mechanisms are different probably if you served in the Navy versus, or someone serving in the Army just based on the exposure factor. 

CIDER Speaker: Thank you. While we wait to see if any last minute questions or comments come in, I would like to give each of you the opportunity to make any concluding comments you’d like. So I’ll just turn it over to you two, Lisa and Eric.

Dr. Eric Elbogen: Well, I think the three take-home messages from this data for VA clinicians would be number one, and this is in no order, is to find out about repeated TBIs and to look at how that might have impact on reported pain problems and depression, PTSD, and suicidal ideation. So I think looking, number one is asking about multiple head injuries. Number two, asking about whether there was any TBI before the Veteran was even in the military. And I think that that has implications not just for the VA but for the DoD as well in terms of screening, but at the very least understanding that that places a service member at increased risk of having experienced that during their service. And I think the third is the mechanisms and the need to understand those, to inquire about them, blast versus non-blast injuries, and to actually maybe begin to, in research and in clinical work, explore how those different mechanisms relate to those different symptoms. So those would be the three take-home messages I think our national data would, you know, would be important in terms of implications for how you’re doing clinical work with Veterans but also for future research on TBI.

CIDER Speaker: Thank you. Lisa, did you want to add anything to that?

Dr. Lisa Lindquist: Summarized those points quite nicely. I think one of the things that we've said throughout this is that we would be interested in hearing future ideas for research, that that can come out of our study or others, like we said before, that this is really just kind of the first glance at some of this information and it really demonstrated that there is a need to really get into some of the details that some of the questions have brought up today as well as some of the comments that have come forward. And we’ve taken note of many of those and really appreciate the feedback and hope that, you know, those will provide opportunities for research in the future. 

CIDER Speaker: Thank you. Dr. DePalma, would you like to wrap up with anything? 

Dr. DePalma: Yes, I'd really like to thank both Eric and Lisa for a very fine presentation. Just one comment about ruptured tympanic membranes that we did take a careful look at. They are highly specific for blast exposure, even at low levels, but not quite as sensitive, and it may be that the directionality of the blast with reference to the tympanic membrane plays a role. So it’s quite possible to have a ruptured eardrum with an exposure of about half an atmosphere, not as high as the previous commentator mentioned, but you know, if you take a close look at your patients, I’m sure that you’re going to make many more contributions, and thank you very much for a wonderful presentation. 

Dr. Eric Elbogen: Thank you.

Dr. Lisa Lindquist: Thank you. 

CIDER Speaker: Excellent. Well, I, too, would like to thank you for coming on and lending your expertise to the field. And of course, thank you to Dr. DePalma for organizing this and all of our TBI sessions. And we will have another one coming up on the 20th of this month, also at 2 p.m. Eastern, so please keep an eye out for emails on that and join us. For our attendees, I’m going to close out meeting now. Please take out just a second and fill out our feedback survey that will populate on your screen. We do take a close look at your feedback and it helps us to improve our presentations as well as the program as a whole. And as you can see, it's also very helpful to our presenters to get some feedback. So thank you once again, everybody. Have a great rest of the day!

[ END OF AUDIO ]

