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Dr. Ralph DePalma: It’s a great pleasure to have Jennifer Fonda, who is an Epidemiologist at the Translational Research Center for TBI and Stress Disorders, at the TRACTS Center in Boston. And she is also at the Geriatric Education and Clinical GRECC Center of VA Boston Health Care System. She is a member of the Department of Psychiatry Harvard Medical School. It’s a pleasure to have Jennifer to brief us on this important topic.

Dr. Jennifer Fonda: Thank you for the introduction. So today I am going to present my [inaudible 00:38] public study which evaluated the association between traumatic brain injury and attempted suicide among Veterans of the wars in Iraq and Afghanistan. I will begin with a brief overview of the prevalence of traumatic brain injury in this Veteran population and will then discuss the issue of polymorbidity in this cohort, and how this polymorbidity is associated with the risk of attempted suicide. 

Before we begin I would like to get a background of the audience. Please select the answer that describes your primary role in the VA.

Molly: Thank you Dr. Fonda. So, for our attendees, as you can see on your screen, you do have the options of: clinician or nurse; student, trainee, or fellow; researcher; administrator, manager, or policy maker; or other. And if you are selecting other, please note that at the end I will put up a feedback survey with a more extensive list of job titles you might find yours there to select. Okay I’m going to go ahead and close out the poll and share those results. 

34% of our respondents selected clinician or nurse; 7% selected student, trainee or fellow; 32% of our respondents selected researcher; 3% administrator, manager, or policy maker; and 24% selected other. Jennifer, did you want make any comments on that or should I jump into the next poll?

Dr. Jennifer Fonda: We can jump into the next poll.

Molly: Excellent. So for our attendees, we do have another poll question up for you today. We’d like to get an idea of how familiar you are with traumatic brain injury, known as TBI. Do you feel that you are very familiar, somewhat familiar, or not familiar at all? It looks like we’ve had about ¾ of our attendees respond so far, we’ll give them just a few more seconds. Okay, I’ll go ahead and close this out and share those results. 

So it looks like 36% of our respondents say very familiar; 59% somewhat familiar; and 5% not familiar. So thank you again to those attendees, and Dr. Fonda, you’ll get the screen share prompt one more time now. 

Dr. Jennifer Fonda: Okay. So I’d like to first outline the challenges of TBI rehabilitation in this Veteran cohort. So first we’ll discuss the scope of the challenge. Who is of particular concern for the VA in the coming years? Why does this cohort represent such a challenge? And considerations for treatment.

So since 2001 we’ve had approximately 2.5 million U.S. armed forces who were deployed in support of Operation Enduring Freedom, Operation Iraqi Freedom, and Operation New Dawn. So we’ve seen a substantial number of these Veterans who survived the injuries that would have been fatal in previous years. So the couple important factors to consider: one is that the nature of the conflicts have changed from previous wars. So there has been more of this insurgency warfare and they are exposed to a lot of blast exposures, from improvised explosive device and landmines. And also the types of injuries we’ve seen from this war are different from the previous wars. So we’ve seen improvements in medicine and protective gear that have helped Veterans survive injuries that would have been fatal in previous years. So we’ve seen that traumatic brain injury, particularly mild traumatic brain injury is considered one of the signature injuries of the recent wars.

So we see the TBI classification by severity that is used by the Department of Defense and Veterans Affairs. And we see that the TBI severity ranges from mild to severe and is based on three criteria at the time of the injury. So it’s looking at the duration of loss of consciousness, alteration of mental status, and posttraumatic amnesia. And it’s important to note that the classification of TBI severity is similar in military and civilian populations.

In this figure we see the distribution of TBI severity in the military population between 2000 and 2013. As we see in green, the vast majority of the TBIs are classified as mild in severity. And of the remaining that are classifiable, so have enough information about the duration of loss of consciousness, alteration mental status, and posttraumatic amnesia, we see that only about 2½% are classified as that severe or penetrating TBI, which is represented in blue, and the remainder, that 8%, is classified as moderate.

So in the U.S. military TBI is the most common physical injury sustained by Veterans. And as we mentioned before, explosion or blast injury by these explosive devices is the most common cause. Approximate 80% of all TBIs are classified as mild.

So we see that these pictures provide a snapshot of the traumatic scenarios that these Veterans have encountered. So injuries to themselves, their troop, and innocent bystanders, including children. Blast produces simultaneous physical and psychological trauma. So see that the nature of the conflict and the recent wars has set the stage for complex physical and psychological illness.

In these next figures we see the number of cases of PTSD, in this top figure, and mild TBI, in the bottom figure, between 2000 and 2012. We see on the y-axis is the number of cases, and the x-axis represents the year. And what is interesting to see is that we see this parallel growth in the number of PTSD cases as we see with the mild TBI cases. So it seems like there could be this overlap of this physical and psychological injury. 

So TRACTS began as a VA R&D TBI National Network Research Center established in 2009, with the goal to take a Veteran-centric approach to understand the complex interplay of biomedical, physiological, psychological, and neural factors that impact the mental health and physical health of these OEF/OIF/OND Veterans.

So TRACTS core battery is a comprehensive assessment of 5 domains, as displayed in this table. 

So now we get back to the question, why does this cohort represent such a challenge? And [unintelligible 07:31] to this heterogeneity.

So when we look at, when consider the mild TBI we consider it more of a poly-morbid condition. So when we looked at a subset of the TRACTS cohort with mild TBI we saw that almost 80% of them had comorbid PTSD, but a quarter of them had another type of anxiety disorder, about 40% with a mood disorder, 15% with a alcohol use disorder, 3% with other substance use disorder, about 75% with pain, and about 80% with sleep disturbance. So it’s important to note that mild TBI rarely occurs in isolation in this sample. And furthermore, approximately 70% of the Veterans with mild TBI have 3 or more of these comorbid conditions.

So what does this mean? Well many of the comorbid conditions share the same underlying neural structures and impact the same type of cognitive and functional systems. 

For example, we see the overlay of a lot of these type of affect, somatic, and cognitive situations. So it’s not surprising that these conditions share so many of these symptoms. And as overlap makes it very difficult to diagnose these conditions. It’s important to also recognize that mild TBI symptoms typically resolve within a month of injury, and only a small subset have this chronic neuro behavioral symptom. So TBI is not considered the problem alone in this Veteran population, it’s the comorbic conditions that exacerbate the cognitive, effective, and somatic symptoms. 

So next we will go to the poll question to get a familiarity of the audience with the risks of suicidal behavior. 

Molly: Thank you. So for the attendees, as you can see on your screen, we do have the third poll question up. So we’d like to get an idea again, of your familiarity with the risks of suicidal behavior. Do you consider yourself very familiar, somewhat familiar, or not familiar? It looks like we’ve got about 70% response rate, so I’ll give people a little more time.

Alrighty, we’ve capped off right about there, so I’m going to go ahead and close this and share those results. Looks like 65% of our respondents consider themselves very familiar; 35% somewhat familiar; and 1% not familiar. So thank you again to those attendees, and I’ll go ahead and turn it back to you one more time.

Dr. Jennifer Fonda: Thanks. So we considered suicidal behavior could be an important consequence of TBI. So it could be due to preexisting factors, so impulsivity and sensation seeking can increase the risk of both a TBI and attempted suicide. And it could be the impact of current psychiatric conditions. So we can think of that moderation or mediation by psychiatric conditions are possible mechanisms. There have been many previous studies of TBI and attempted suicide, yet they’ve yielded conflicting results. So there have been several differences that could account for these conflicting results. So first there could be differences in the base populations. So most of the previous studies have evaluated the civilian population, and they mostly included patients with moderate or severe TBI. And as I mentioned earlier, most of the TBI sustained by this Veteran cohort are mild in severity. There is also a difference in how they define their TBI exposure and attempted suicide definition. So sometimes it was more of a vague self-report, they may or may not have sustained a TBI, up to having a more clinical diagnosis. And the same with suicide, ranging from whether or not they might have thought about attempting suicide to a more clinical defined definition of suicide. And not all of these previous studies had taken psychiatric conditions into account. And to date there has only been three studies that had evaluated the association between TBI and attempted suicide among Veterans. And I will provide a brief overview of those studies.

So the first study was a cohort study of Veterans who attended a mental health clinic in a large VHA system. The main result was that Veterans who screened positive for TBI had a significantly higher proportion of attempted suicide than those who screened negative. But there are a couple limitations to this study. So during this study period they only had a few suicide attempts and thus they were unable to look more closely at psychiatric comorbidity.

Next study was a case controlled study of Veterans seeking mental health treatment at a large VA. And they found that TBI was not associated with the risk of attempted suicide once they had taken account for the history of PTSD. So a couple limitations, it might not be generalizable to all Veterans who do not seek mental health treatment, and they do not assess other kind of common psychiatric comorbidities. 

The final study was a cross-sectional study that was specifically of OEF/OIF Veterans referred to outpatient PTSD treatment at a VA center. And they found there was no association of mild TBI with attempted suicide once they adjusted for current PTSD. But their limitations is that they are only looking at a subset of patients who currently met diagnostic criteria for PTSD, and they also didn’t’ assess for other kind of psychiatric comorbidities. 

There were no studies to date that examined the possible mediating role of comorbid psychiatric conditions on the association between TBI and attempted suicide. And it’s important to consider the psychiatric comorbidity, cause it can have meaningful implications for targeted suicide prevention efforts, and improvement in treatment.

Now I’ll present the results from this, for a recent paper on TBI and attempted suicide. 

So the first objective was to evaluate the association between TBI and attempted suicide in this OEF/OIF/OND Veteran cohort. And next, to determine if current psychiatric conditions mediate this association. 

So a study sample consisted of a national cohort of approximately 270,000 Veterans who were deployed at least once in support of OEF/OIF/OND, had received care in the VA between 2007 and 2012, and do not have a history of bipolar disorder or schizophrenia, which only represented less than 5% of our population.

For this study we used VA electronic medical records, and we assessed demographics, clinical information, so we obtain ICD-9 diagnostic codes from inpatient hospitalization and outpatient clinic visits, and we utilize the VA primary and secondary TBI screens to assess TBI, which we’ll go in a little bit more detail.

For those who are not familiar with the TBI assessment in the VA, starting in 2007 all the Veterans who have served since 9/11 were given a onetime mandatory screen at the first appointment in the VA, such as a primary care visit. This screen is highly sensitive to identify as many possible TBIs that occur during deployment. However, it does have moderate specificity, which means that false positives could occur. So we see these four sets of questions. So the first two are necessary for the clinical classification of TBI, and the remaining questions are related to neurobehavioral symptoms. And within each of these four questions they can select all the items that are applicable. Now if a Veteran answers affirmatively to at least one item in each of the four questions on this screen, they are classified as having possible TBI and are referred for a comprehensive secondary screening. However, it’s important to note that this secondary screen does not capture all the Veterans who sustained a TBI during deployment, it was only the Veterans without neurobehavioral strains, and screen negative, and that go on for that secondary evaluation. 

And as I mentioned those, the subset who screened positive on the initial screen go on to have this comprehensive TBI evaluation. And it’s a standardized question of 24 questions that evaluates the nature of the injury, so trying to see the mechanism of blast, motor vehicle, or other types of mechanisms. The severity of TBI, so answering a lot of questions about that duration of loss of consciousness, post traumatic amnesia, and alteration of mental status. It asses those current neurobehavioral symptoms and assess psychiatric history. This is assessed by a trained clinician, usually a physiatrist, and at the end of the evaluation they must confirm or rule out a TBI diagnosis.

So in the current study, I define TBI as having a confirmed TBI diagnosis on this comprehensive TBI evaluation. And my no TBI group was limited to the subset who did not report any deployment related head injuries on the VA TBI primary screen.

For my outcome, I evaluated non-fatal, attempted suicides that were reported in an emergency room visit or inpatient hospitalization. Now I limited just to the emergency room and inpatient hospitalization since the validity of outpatient clinic visits can be questionable. So it can include information misclassified, suicide ideation to be misclassified as attempted suicide, or it could be classifying a past suicide attempt as a current one. And since there could be numerous suicide attempts that occur in the study period, I was interested in evaluating the first one that occurred.

So I considered the psychiatric diagnosis mediators in two ways. So I first created an ordinal measure of co-occurrence, so saying that they had no diagnoses, a single diagnosis, or two or more diagnoses. And then I did a separate model that was gonna evaluate each psychiatric condition separately.

So this diagram is representing good visual of the data that’s available and the timing of the measures. So the only information we really have that’s deployment related is the injury event, usually this blast, that can lead to deployment related TBI, but all of this is really assessed in that mention of primary TBI screen or that comprehensive secondary evaluation. We only have information on psychiatric conditions that happen once they come into the VA, so there’s no information prior to or during their military service. And this diagram is also trying to show that complex relationship is TBI, the psychiatric conditions, and attempted suicide. So you see in this dark line between TBI and attempted suicide, that this is representing the direct effect of TBI and attempted suicide. And all other paths that go through TBI, for example TBI, through PTSD, to attempted suicide, is reflecting that indirect effect, or what I will also refer to as the association of TBI and attempted suicide that is mediated through that condition.

So I first conducted a cox-proportional hazard model, so assessing the hazard ratio for the unadjusted and demographic adjusted. And then I conducted mediation analyses. So I first looked at that direct and indirect effect of TBI on attempted suicide, adjusting for the demographic confounders. And then I next calculated this percent mediated, which is representing the proportion of the total effect explained by the psychiatric mediator. 

So this table we’re seeing a demographic and clinical characteristics by TBI and no TBI groups. And what’s interesting is that you see a much higher prevalence of these psychiatric conditions in the TBI group, compared to the no TBI group, which follows the trend that we’ve seen earlier. And most distinctive, we see the comparison of PTSD, so we see that, that’d be 63% in the TBI group compared to only a prevalence of 10% in this no TBI group.

And when we look at the subset of Veterans with a deployment related TBI, saw that the majority of the TBIs where mild in severity. So about 88%, which is pretty much reflecting what we had seen in the earlier slides going over the prevalence of TBI severity in the military population. And blast was also the most common mechanism of injury, so representing about 74%.

In this next slide we are looking at the association of TBI compared to no TBI and risk of attempted suicide. So in these first two columns we are looking at the unadjusted and demographic adjusted association. And what we’re seeing is that Veterans with TBI have approximately a fourfold increased risk of attempted suicide, compared to Veterans without TBI. However, when we look at the mediation analysis, now we’re seeing that this association is substantially attenuated. So now we see that Veterans with TBI have approximately a 25% increase in the risk of attempted suicide, compared to Veterans without TBI, taking the psychiatric conditions into account. And then we also see with the percent mediated, about 83% of the association between TBI and attempted suicide is mediated by the number of psychiatric conditions. 

In this next slide we are seeing the different psychiatric, individual psychiatric mediators. And we see that PTDS has the largest impact. So it is 73% of the association between TBI and attempted suicide is mediated by PTSD. And then we see that mood disorder and substance use disorder have about 50% of the percent mediated. 

So in summary, [unintelligible 22:27] Veterans who had a deployment related TBI had an increased risk of attempted suicide, compared to those without a TBI. And we saw approximately a fourfold increase in the risk of the adjusted, unadjusted and adjusted for demographics. However, this association was attenuated to only a 25% increased risk, when we accounted for psychiatric comorbidity. And while I didn’t present these results I did do a sub analysis that excluded those with moderate and severe TBIs, and we saw a similar pattern in these results.

And we saw in the mediation analysis that much of the association between TBI and attempted suicide was operated through the psychiatric comorbidity. So as much as 83% of this association was mediated by this number of psychiatric conditions. And we saw that PTSD had a largest impact, counting for about 73% of this association. 

The study had several strengths. So it’s prospected with respect to the TBI was defined prior to the attempted suicide diagnosis occurring. It was a large national sample, it was very 
specific definition of attempted suicide, and the standard definition of TBI.

There are also several limitations. So one of the first limitation was that the study was limited to these OEF/OIF/OND Veterans who had received care at the VA. And the concern is that these results might not be generalizable to all of the OEF/OIF/OND Veterans. So while these Veterans are eligible to receive care within 5 years of leaving the service, there’s only about 58% who actually utilize the VA services. However, when we compare our sample to the demographic characteristics of a national cohort of younger U.S. Veterans, they’re very similar.

As I mentioned earlier, there is no information currently available on psychiatric conditions prior to or during the military service. And the concern could be that there is residual confounding that may be present. However, we know that mediation analysis could reflect partial confounding adjustment if we assume that the proxy measure of these psychiatric conditions is correct.

So in conclusion, we’ve seen that psychiatric comorbidity serves as an important mechanism through which TBI influences suicidal behavior. And that we have to consider Veterans with TBI and comorbid psychiatric conditions, especially PTSD, are a vulnerable group that needs to be more closely monitored for suicidal behavior.And we should really consider a patient centered approach. The one size will not fit all in this Veteran cohort.

I’d like to acknowledge my co-authors on this paper. 

And represent the funding support to the overall and infrastructural support provided by the VA Boston Health Care System and TRACTS.

If you want to see additional resources of the types of studies done at TRACTS, and learn more about our center, you can visit this website.

And finally, if you have any questions you can contact me, you can contact Dr. Jaimie Gradus, who is also an epidemiologist at the VA Boston Health Care System, and has a lot of expertise in suicide research, and Dr. Regina McGlinchey, who is the co-director of TRACTS.

And I will leave this open to questions now.

[silence 26:09-26:26]

Molly: Hi, I’m so sorry about that delay. Apologies. So we do have some questions that have come in. For our attendees, if you would like to submit a question or a comment please just go to the GoToWebinar control panel, on the right-hand side of your screen, click the arrow next to the word questions, that will expand the dialogue box and you can then submit your question or comment there, and we will get to those in the order that they are received. So the first question that has come in: Is there any relationship between suicide in particular units?

Dr. Jennifer Fonda: I don’t know if I quite understand the question so, in like what unit for suicide?

Molly: I believe they may mean different units within the Armed Forces, but I can wait for them to write in a clarification real quick.

Dr. Jennifer Fonda: Okay. Oh, so more of like which unit, like Army, Air Force, Marines?

Molly: That was my understanding, yes.

Dr. Jennifer Fonda: Okay. And that, so I don’t have a lot of that information currently, we get some information in subset [unintelligible 27:37] have this comprehensive evaluation but, the moment [unintelligible 27:41] evaluate the breakdown by military unit. And I’m hoping in the future, as we’re getting more combined resources, the DoD and VA, that I can assess this further.

Molly: Excellent. So yes, they did specify, they were speaking of specific battalions or companies. So that’s helpful. The next question, were you able to study the number of TBIs suffered and suicidal ideation?

Dr. Jennifer Fonda: So in terms of the number of TBIs, it’s a little complicated to evaluate that because the current way in electronic medical records, even though they ask for the number of head injuries, it doesn’t quite quantify the number that are actually classified as meeting the definition of TBI. So that would be a little tricky to evaluate. And then in terms of suicide ideation, I actually did not evaluate that at the moment. I was just restricting more to attempted suicide.

Molly: Thank you. We do have someone, several people that have written in saying thank you. The next question, do you have any data about Veterans who successfully committed suicide?

Dr. Jennifer Fonda: So at the time I was doing this study, we did not have cause specific mortality, but I have learned that there is availability at the VA to assess this cause specific mortality and that’s kind of the next step of this study, is to look at these, those who went on to complete suicide.

Molly: Thank you. Are Veterans diagnosed with PTSD more susceptible to suicide behavior if they also have TBI?

Dr. Jennifer Fonda: I think that would be the supposition, that it’s really most of, as I mentioned earlier in the talk, most of the TBIs, the symptoms that are related with the injuries, they resolve within a month, so it really is more of this kind of active of this PTSD in this current psychological [unintelligible 29:56] that can kind of increase this risk of attempted suicide. And that TBI might just be more playing on top of it, as a poly-morbic condition. 

Molly: Thank you. The next question. Are the diagnostic criteria for TBI and PTSD neutrally exclusive? It seems that both include, for example, memory problems. And if they are not mutually exclusive it would seem odd to talk about one condition, mediating the other.

Dr. Jennifer Fonda: So memory problems are not part of the diagnosis of TBI, it’s really more at the time of the acute injury that they’re really seeing this loss of consciousness, this posttraumatic amnesia, or the alteration of mental status, more of kind of feeling that dazed and confused. If they have these memory problems it’s more after the fact. And a diagnosis of TBI and PTSD are mutually exclusive, and they really try, especially in this comprehensive TBI evaluation, to really kind of consider what are those clinical definitions to diagnose the TBI, and then separately think of the psychiatric conditions, and try to really confirm or rule out do they really think it’s TBI, or could it really be these psychiatric conditions? 

Molly: Thank you. So someone wrote in for clarification, basically what I’m trying to get at is whether PTSD with TBI is a different animal than PTSD only.

Dr. Jennifer Fonda: I’m sorry, could you just repeat that question?

Molly: Yeah. Basically, what I am trying to get at is whether PTSD with TBI is a different animal than PTSD alone?

Dr. Jennifer Fonda: I mean, that’s something that we have been looking at a lot in our TRACTS lab. It seems like having these, if in the rare case that if you have it alone compared to having the combination, that the combination seems to be much worse if they’re functioning in all sorts of measures that we looked at, then if they have these individual conditions. So yeah, we do think that having two or more of these conditions of PTSD, TBI, or any other kind of combination is a different animal than having those kind of separate. 

Molly: Thank you. Is the assumption that the 17% not clearly mediated by other psychiatric conditions an increase strictly due to TBI? Is it possible that they just don’t consciously recall issues associated with PTSD, for example?

Dr. Jennifer Fonda: I mean it could be plausible. I mean there’s definitely, we’re still trying to understand what could be this mechanism of TBI, so it’s definitely plausible.

Molly: Thank you. The next question: We find that focusing on treatment of symptoms, whether they’re suicide risks, sleep issues, pain, et cetera, are due to mild TBI versus mood anxiety disorder versus both. What are your thoughts?

Dr. Jennifer Fonda: So we really think it’s more, from some of the research we’ve done at TRACTS, that it’s really more of these kind of sleep and pain and psychological symptoms, and that if you take care of that, the residual, there’s not much left over for this TBI. We really don’t believe that it’s really these neurobehavioral symptoms that they might be attributing to TBI is really what’s going on. It’s really these psychiatric sleep and pain that is driving it.

Molly: Thank you for that reply. The next question, there are data to suggest that certain cohorts of young people are vulnerable. Do you have an opinion as to how this might relate to Veteran suicide? Or are they independent?

Dr. Jennifer Fonda: You know, that’s a good question, and I would have to think about it some more to really have a comprehensive answer to that. So I know that I have been seeing the pattern that it’s starting to be in this younger cohort, of this 18 to 34 year olds, that they’re seeing this increase over the past few years, but I haven’t read into it further enough to know if, to understand if it could be similar or different in this Veteran or civilian population with the risks of suicide. I do know though, at least Veterans having a lot more of this higher prevalence of psychological conditions, they might be more at risk of suicidal behavior compared to a civilian population.

Molly: Thank you for that reply. That is the final pending question. I’m sure more will come in though. Oh, here is one right now: Have you considered analyzing and modeling psychiatric comorbidity as moderators to the likelihood for suicide attempt, instead of as mediators or gateways to suicide attempt?

Dr. Jennifer Fonda: Yes, that is actually one of the next follow-up studies I’m working on, is I’m actually looking at trying to assess many different moderators. So rather than just like looking at a single or a couple diagnoses at once, I’m actually trying to propose looking with machine learning that can look at multiple biological interactions, and really see how all of these interplay.

Molly: Thank you. Let’s see, the next question: Using a 4-question self-report measure for TBI would seem to produce over reporting of an actual TBI, how do you control for this?

Dr. Jennifer Fonda: So that is a very good question. I think it was the design of the VA with the concern that they knew that the prevalence of TBI potentially high, and they are more kind of weighing the balance of having enough people who could have possibly had the TBI and making sure they’re getting the care that they needed, compared to, which is why they had a very high sensitivity, compared to that moderate specificity, so worrying about having too many of those false positive. So that’s like why at least in the VA they wanted to have that first sub screen and then really reduce it with this comprehensive secondary evaluation so that only a small subset of them are really getting that confirmed TBI diagnosis and going on to the type of the care that they need.

Molly: Thank you. Can you please clarify, does this study indicate that TBI does increase risk for suicide attempts?

Dr. Jennifer Fonda: Yeah, we still see that, even after we’re including that psychiatric comorbidity, there’s still that 25% increased risk of TBI and its attempted suicide. So I definitely see that there is still some residual effect of TBI in this association.

Molly: Thank you. So the fact that PTSD with TBI is so much worse than TBI alone, would suggest that even mild TBIs produce some sort of permanent changes in the neuronal connections of the brain. Do you have any comment on this?

Dr. Jennifer Fonda: So we are evaluating at TRACTS, trying to look at many different measures of neuroimaging factors to see, and at least in our preliminary information we, preliminary studies, we haven’t seen so much of a change with mild TBI alone, as compared to PTSD having a little bit more impact, but we are starting to see the trend though that having the combination of them is having more of an effect on the imaging, compared to just having PTSD alone, or mild TBI alone. But that’s something in the very preliminary sense and we’re still trying to evaluate this longitudinally so we could really get a better sense of what’s going on.

Molly: Thank you. I feel that using this 4-TBI questionnaire is lacking an important component of how many TBIs have you experienced.

Dr. Jennifer Fonda: Yes, I definitely agree with that. That it’s really not getting this information of what they could have had a lot of traumatic brain injuries that are prior to their military experience or since they have left the services. And we have seen that, at least in the TRACTS cohort, where we have a full extensive lifetime history of their traumatic brain injuries, it’s pretty prevalent to have a lot of pre-deployment TBIs. And we have seen that if you have, like the number of lifetime TBIs, even if they’re mild, over time it can have more of that kind of accumulative effect. So they do, like I mentioned before, have a little bit of information about number of head injuries, not necessarily number of TBIs in the comprehensive TBI evaluation, but that’s only on that subset of people who had screened positive on that 4-question screen.

Molly: Thank you. The next question. Are you seeing a connection between TBI, CTE, and then subsequently an increase in SI? If so, what are the effective protective factors you have identified?

Dr. Jennifer Fonda: So I would like to clarify that I myself am not a CTE researcher, I know there is other people who would have better interest. I do know that the way that we’re considering a TBI is not necessarily the same thing as CTE. So if they’re really thinking of CTE as these kind of sub-concussive blows that don’t necessarily result in a TBI, but I don’t know the information so much about the literature of CTI and suicidal behavior. I do know that it’s not very common, they’re starting to do it now, but before the only way they could get CTE information was after postmortem, and they’re only just starting to get biological markers that can attempt to try to assess CTE in living subjects.

Molly: Thank you for that reply. We do have one pending comment but I’m waiting for clarification before I read it aloud. In the meantime, while we wait for any other questions or comments to come in, do you have any concluding remarks you’d like to make, Dr. Fonda?

Dr. Jennifer Fonda: I don’t have any more further concluding remarks.

Molly: Well I would like to thank you very much for coming on and lending your expertise to the field, and I of course want to thank our attendees for joining us. If a question does pop into your head after I’ve closed the meeting, feel free to contact Dr. Fonda offline. And we do have the clarification for the comment that came in: The one-time screening is being repeated over and over, every time a patient goes to a new VA Medical Center, thus the tracking of mild TBI by the 4-question screening produces skewed number reporting.

Dr. Jennifer Fonda: So I was actually not too aware of it being repeated at every individual VA medical record. The only part that I was aware that it was implemented if they’ve since come back from a recent deployment, since some of these people are still in the reserves. I did, when I was taking my information, I did take the first one that came in the study period, and then using that comprehensive TBI evaluation so I can start my study period, so that can allow the most amount of follow-up time.

[bookmark: _GoBack]Molly: Thank you for that clarification. Excellent, well that is the final note that has come in, so once again thank you for lending your expertise to the field. Of course, a big thanks to Dr. Ralph DePalma who organizes these monthly TBI sessions. And please do keep an eye on your email for the next one that will be scheduled. For our attendees, I am going to close out the meeting now, please take just a moment while the feedback survey populates on your screen, we do look very closely at your responses to these few questions and it helps us improve presentations as well as the program as a whole. So once again, thank you Dr. Fonda, and thank you Ralph. And for our attendees, have a great rest of the day.

[ END OF AUDIO ]
