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Dr. Robin Masheb:  Good morning, everyone!  This is Robin Masheb, Director of Education at the PRIME Center, and I will be hosting our monthly pain call entitled Spotlight on Pain Management.  The session is Integrative Management of Centrally Amplified Pain Using Autonomic Self-Regulation.  I would like to introduce our presenter for today, Dr. Jack Ginsberg.  Dr. Ginsberg is a licensed clinical psychologist/neuropsychologist at the Dorn VA Medical Center in Columbia, South Carolina.  He is an advocate there for integrative health and wellness using mind-body treatments for pain and PTSD.  Dr. Ginsberg is co-principal investigator on a VA Merit Study of HRV biofeedback treatment of chronic pain.  We will be holding questions for the end of the talk.  If anyone is interested in downloading the slides from today, please go to the reminder email you received this morning, and you will be able to find the tiny URL link to the presentation.  Immediately following today's session, you'll receive a very brief feedback form.  Please complete this as it is critically important to help us provide you with great programming.  And now, I'm going to turn this over to our presenter, Dr. Ginsberg.

Dr. Jack Ginsberg:  Alright.  Let me get myself set up here, and slide show from, very good.  First of all, let me say what a tremendous pleasure and privilege it is for me to be able to speak to you.  This is a great opportunity to get a message out about this autonomic self-regulation, and I'm very, very happy and honored to be a part of the HSR&D Cyberseminar series.  I want to take just a moment and give a shout out to both Dr. Kerns and to Robin, who have directed me here as a part of the spotlight on pain management.  Let me point out that there are several related talks in this area here, which I think is an indication of the growth and robustness of this approach now throughout the VA, and more broadly speaking, throughout the healthcare system.  

So, alright.  That's just a quick look at myself here.  I am at the Dorn VA in Columbia, South Carolina, where I do neuropsychological evaluations of Veterans as well as pursue some research here.  Briefly speaking, I'm a clinical neuropsychologist, and I have an interest in this cognitive psychophysiology approach that includes autonomic self-regulation, mental health clinical research and hypothesis testing, and especially aimed at emotional self-regulation, cognitive appraisal.  My expertise does not include cardiology, autonomics, or pain.  I've been recruited because of my background in heart rate variability studies to be a part of this pain study, but the more that I've been involved with it, the more important I see it and the more depth I've tried to get for myself.  No conflicts of interest, and the slides are available.  I should say I noticed, in looking through the slide handouts that are available, that some of them didn't copy so well into the pdf, and so what you're going to see today will be just slightly different from some of the ones that are on the handout.  

So here's an overview, then, of what I hope to cover.  I generally am guilty of a lot of slides, if not too many, and I try to pass over them and finish within the time frame, but there will be a lot of information that I hope to cover, and you can always go back and review them on your own.  But we'll talk about heart rate variability and what it is and this biofeedback maneuver that is related to the production of robust heart rate variability.  

Let me say at the outset for anyone who is not really familiar with this, more heart rate variability is good.  It sounds like something that you might want to worry about, but it's not.  Heart rate variability is a good thing, not a bad thing, and so we try to increase HRV with the biofeedback maneuver.  

And then I'll talk about pain centrally sensitized, chronic pain, and present a simplified model that relates stress and chronic pain as a stressor and how it is then that when we put the two together we expect that there will be improvement or some reduction in the centrally sensitized pain using the autonomic self-regulation.  And lastly is a couple of studies that we're doing and have done to try to test this and demonstrate the effectiveness of autonomic self-regulation.  

The only reason I distinguish autonomic self-regulation from heart rate variability biofeedback is that the ASR does include mindfulness and compassion or gratitude or positive emotional state, and so it ties it in with other movements that are very prevalent and growing in the field of mind-body approaches.  As I say, both compassion as well as mindfulness.  

So the fundamental aspect, the fundamental, the foundation of heart rate variability is the interbeat interval, which is the amount of time, usually in milliseconds or fractions of a second in between pulses, and the ibi is what is the basic quantitative measure that we use to determine heart rate variability, and it's simply the distance from peak to peak of some landmark.  And it can be called R-R if you're using the R peak, or N-N if you're using any type of other landmark or normal to normal place on a pulse.

So it's obvious, I think, that the interplay between interbeat intervals, the acceleration and deceleration, or the variation in them, is the result of the interplay between the sympathetic and the parasympathetic autonomic branches.  And we can think about average heart rate in two different ways.  If we have, let's say, for example, six beats which are equally spaced at one second, we would have an average over a minute of 60, or we might have some variation here, .9 to 1.0 to 1.1, and then descending 1.0, .9, and then back again.  And it's this acceleration-deceleration here which increases variability.  So in a trace like this, HRV would be low.  In a trace like this, HRV would be high.

So HRV is an indicator, then, of the autonomic function.  Variability is the same thing as the variance in the ibi's, and the regular or rhythmic change from acceleration to deceleration maximizes the amount of variance.  A smooth sinusoidal rhythm of ibi is characteristic of a healthy heart under resting conditions.  The amount of variability does vary intra-, inter-individually, meaning that what is normal for one person may be different from what is normal for another person, and it varies with a number of different intrinsic subject factors such as age, gender, height, and fitness level.  So it makes a little bit difficult, then, to compare HRV, and certain techniques have to be done to, in order to group scores.  

So if we look at a real tachogram here, and a tachogram is just a plot of the R-R or beats per minute against a time series here, you can begin to see how it does approach something like a sinusoidal rhythm.  And just a few landmarks, again, if we have an ibi of 1000 msec or 1 second, that corresponds to 60 beats per minute.  These are numbers that you just want to keep in the back of your mind when you talk about heart rate variability or individual pulses so that you can convert it easily in your mind to numbers of beats PM, which we are used to and comfortable thinking about.  And it's an obvious or linear transformation from R-R or ibi to beats per minute.

So what happens then when we begin to vary respiration rate is we begin to see dramatic and important differences in the way that the tachogram looks.  So if we start here with relatively rapid breathing, 30 breaths per minute is actually quite rapid, you would see a pretty choppy looking tachogram, and the amplitudes of the variation from low to high beats per minute or ibi, is quite small.  And as we begin to slow down the breathing, until we hit this special rate here that is called the resonance frequency, you see how the amplitude begins to increase.  And when you hit a resonance frequency, all of a sudden you get this huge increase in amplitude as well as a slowing, and this is where the maximum heart rate variability will be found in an individual.  

So in summary and simply speaking, the difference between the high and the low score on a tachogram is a simplified measure or an average of heart rate variability.  But there are many, many different ways to quantify a tachogram, and this is just used as an example to give you a feel for what we mean when we say heart rate variability or heart rate variability average.  You can think of it then as the central point, but what's really important about it is how high and how low around that central point it varies.  This is a physiological factor here, the baroreflex activating resonance, and gives us this very large jump.  This is related to feedback which does include, from the baroreflex, includes arterial blood pressure as well as vasomotor tone, which is why there is such a large increase.

What turns out, then when we hit this resonance frequency, which is about six breaths per minute for most people, almost everyone, we get this big jump in heart rate variability.  We get the coherence, which refers to the amplification that is a result of the arterial blood pressure being in synchronization and vasomotor tone in synchronization with respiration.  And a good coach can create a trace where respiration and heart rate variability, here you see BPM and over here is respiration rate, where they actually overlap and there is a zero phase difference.  This is good.  This is a very good state or physiological state to be in and it's one that the biofeedback maneuver is intended to coach people to obtain and produces these benefits that I'm going to talk about.

So when we get into an ideal resonant frequency breathing, which typically is laboratory based, although once you learn the skill, it's something that can be practiced any time, anywhere, sitting on a bus or at your desk, you can achieve, or even on a playing field if there's a momentary break.  But when we have a very nice heart rate variability trace or tachogram, that can be converted into a frequency spectrum and when we're at around resonance frequency, six breaths per minute, we see the peak at .1 Hz, which corresponds to six breaths per minute.

So it turns out that the heart rate variability or coherence also has correlates with mood and emotion, and this is what's very important for us in understanding why this, we want to do this with regard to both pain management as well as PTSD and other behavioral health conditions.  And this is one of the slides that did not come out well in the handout where you can see there's an overlay here.  Non-coherent negative emotion, whatever that might be, frustration, anger, or a positive emotion, whatever that might be, and for many, many people have different idea of what a positive emotion is.  But whatever that may be for the individual, it is associated with a higher level of heart rate variability and a smooth and well-organized tachogram.  

So the heart rhythm pattern shown in the top graph is characterized by erratic irregular pattern that's non-coherent, associated with negative emotions.  Bottom graph shows a regular heart rhythm pattern, what we call coherence, observed when an individual is breathing properly and experiencing sustained modulated positive emotions.

So it's very important, then, to learn how to modulate your emotions as well as your breathing when you do this.  So here is what it looks like in practice, a very simple biofeedback setup here, where you have a subject or a trainee.  And here the recording device is a plethysmograph on the fingertip.  It's fairly reliable and very easy, and it's really helpful in the clinic as well as in research applications when we don't need a higher level of precision using an ECG to measure heart rate.  On the biofeedback screen, this would be a breathing pacer to get the individual into something approximating the resonance frequency.  And these are animations, things like flowers blooming or a balloon rising as the person gets closer and closer to that resonance frequency and coherence begins to develop.  At the same time, the coach is monitoring their pulse as well as the frequency spectrum that I mentioned a minute ago.  In some cases, when you have a higher level of recording, you would be monitoring respiration as well, and in the gold standard ultimately or the Holy Grail maybe would be the arterial blood pressure on a continuous basis.  

And here's another biofeedback setup, very similar from one of the studies I'm going to talk about.  But you see how it shares a lot of similarities.  Here's a coach, here's a trainee.  This is an earlobe sensor.  Again, its valued for its convenience, although some do raise some questions about its reliability.  It's certainly a great tool for clinical application, and whether or not data collected with an earlobe pulse is going to be publishable or whether some editors would have serious questions about it is an open question.

So here are the essentials, then, of the biofeedback maneuver.  We have the paced breathing and approaching resonance frequency, which the coach monitors.  Mindfulness, or imagery, focused on the breathing and the heart, focused attention on air entering and exiting the chest, passing through the heart.  This, of course, is imagery, but the idea is to become aware of, this is the mindfulness component, to become aware of your breathing.  And lastly is the positive emotional state where you occupy your mind with something that creates a sense of gratitude, compassion, appreciation.  I want to say that's misspelled.  

Sometimes the Veterans will report they think about their dog.  That's a very good one.  For some people it's prayer.  There are a number of different positive emotional states, and a part of the challenge for the coach is to find out what is the positive emotional state for each individual.  But when it's done right and these things come together, you do achieve this coherence, and as a result then, you create the higher level of heart rate variability.  

Here's a quick look, then, at the mindfulness component.  It has become very large, independent of heart rate variability, although the two do overlap and integrate well.  But mindfulness for pain has been, come to be in its own right, and there are several sources available online, CEU's and so on.

So mindfulness, then, can simply be defined as moment-to-moment nonjudgmental awareness.  In the full mindfulness practice, you lie on your back.  You focus on your organs.  You may do some meditation.  It is secular, however.  It's not something that is religious in nature.  Yoga postures are a part of the classic type of mindfulness practice.  We don't do that in the clinic, and we don't do that in our research.  The effects of mindfulness are to improve quality of life.  It is not seen as being preventative or curative of disease or even lowering blood pressure, so it's a psychological maneuver that increases wellbeing.  However, it is making inroads and a lot of them into medicine now, and rightly so.  I believe it's going to be a leader of the mind-body integrative movement.  

I think of integrative as meaning integrated into conventional medicine.  It goes alongside of, you know, a typical medical type of clinic along with the other surgical and whatever other devices there might be, and pharmacological approaches.  And so the mind-body, or integrative techniques have a place in the clinic.

So here's the way I think about this autonomic self-regulation, then, which includes components of mindfulness that are interacting with the resonance frequency breathing, which has a major effect on the heart rate variability trace.  Mindfulness directly can influence heart rate variability as can the positive emotional state, all producing this desirable physiological state of coherence.  

Does it work?  Yes, it works!  And this is just one example from our study where we, a Veteran came in.  He was recruited from the mental health clinic, had a couple diagnoses, nothing unusual.  But what we see often, depression, PTSD primarily, and this is a five-minute recording of heart rate variability and it has that choppy low amplitude characteristic to it.  And after good coaching, you see how the waves have slowed down and the amplitudes have increased.

Well, now we want to take the other half of the watershed here, which is pain and centrally sensitized chronic pain, and see where and how pain and centrally sensitized chronic pain may come alongside of the autonomic self-regulation.  

So let's begin here with some slides which are graciously made available to me by Dr. Gallagher from the, well, I met him at, let's see, the American Association of Pain Management meeting a couple of years ago, where he's truly a leader in pain management through DOD.  So these slides here represent a graphic demonstration of things that any person in pain obviously would already know about.  But the two main sources are the nociceptic and neuropathic pain, the difference being that these nociceptive conditions result from neural pathways that are responding to potentially tissue damaging stimuli, whereas neuropathic pain is direct lesioning or damage to the nervous system or to the nerve tracts, and then there are mixed states as well.  This is an important distinction for what we're interested in and just something that we need to understand as we begin to work with pain patients whether it's in the clinic or in a research context.  So these, then, and you would expect to find over here something like fibromyalgia as well, and over here diabetic neuropathy, things that are known to directly impact the nervous tissue.

Well, here's a simple model then, and nociceptive pain is going to be the one where the autonomic self-regulation will be most directly applicable, as you'll see in a minute.  And we just simply take a look at, and I apologize for the quality of these slides, but it was all that I had to work with at the time.  But where a pain signal is transmitted by C fiber to the dorsal horn here and there gets transmitted to ascending tract, and right here in the nervous transmission here in this synapse is where most of the action is, then, for the nociceptive pain.  There is then ascending signal sent to central nervous system, which is then processed in cortex and a descending modulation in response to the external pain then damps it out and goes back down to the spinal cord.  So here's the model, then, and it's this descending model right here that we're especially interested in.  So the gray in the upper brain stem up here begins to form influences that are then transmitted through this descending modulation as well as serotonergic from raphe, adrenergic from locus, and dopaminergic from ventral tegmental area.  All are a part of this descending tract.  

Conventional pain medications then work at different areas in this pathway.  The antidepressant, the original, first generation antidepressants reduced pain by increasing the pain inhibition from the catecholamines that are descending.  The antiepileptics, more current modern pharmacological agents such as gabapentin, limit release here and reduce the nervous transmission in the synapse before ascending.  And lastly, the gorilla in the room, of course, the opioids blocking pain here by activating the opioid receptor inhibiting substance P.  And this, of course, is where the major concern is as well as side effects and so on.

So let's take our model now and talk in terms of how it does relate to a stress pathway as well.  So we step back a little bit and try to look at the whole system together here, and you can see how pain and inflammation from a source here, from nerve injury of some sort, again, ascends to the brain stem through the thalamus and there, then this is really very similar to the series of slides I just showed, is processed in somatosensory.  Acute pain, right here.  It's this little link right here, graphically speaking in these cartoons, that then activates the stress pathway.  

So we now have pain running alongside of stress at the point at which descending modulation is beginning to develop.  So the stress pathway is a part of that, and when we get the descending modulation, if there's no further tissue injury, the pain will end.

Now, let's back up and explore in a little more depth what the stress pathway independently is, and now we're not talking about pain.  We're talking about more external types of stress, the sorts of things that we see every day in our life, some of which may be traumatic in nature and others of which may be more every day.  But the stress pathway, then, which is very well known, very well studied, very well understood, does think for the HPA axis here which triggers the glucocorticoids and pro-inflammatory cytokines coming down once it reaches the adrenal gland.  And now we're going to see the feedback system that shuts off.  When stress ends, the glucocorticoids then, through negative feedback, especially in hypothalamus, will then decrease the HPA activity through lowering CRH, corticotropin release hormone, AVP, and so that the system here, the descending part of the stress pathway begins to turn off.  And then just to make sure it's turned off, we have several other negatively feedback controlled neurohumoral components that all act to shut off the stress pathway.  Then if stress ends, the stress response will end.

Now, here's where we cross over.  If the pain doesn't end, if we have a chronic pain situation, what would you expect?  You would expect then that the stress pathway may not turn off.  And the way to think about that, then, is not so much that there's an external stress, but now there's an internal and a constant one driving the stress response.  And we have the stress response going on, and as you might expect now, we're going to create some backup on the negative feedback system of the stress responding system.  Cytokines begin to accumulate, and when this happens now, on a system-wide level, if the pain doesn't end and this would be exemplary, for example, if PTSD were also a chronic stressor, we get the HPA overdrive.  We get loss of that glucocorticoid inhibition of the pro-inflammatory cytokines because we're now no longer in an acute pain situation.  In the acute pain situation, this stress pathway initiation here will lead to the negative feedback.  Not so in the chronic pain.  Now we begin to get proliferation and accumulation of the inflammation agents.  The pain becomes heightened.  We get disintegration of the cortical or the descending pathway.  We get depletion of the catecholamines that were a part of this descending pathway, and we also then, now begin to influence whole complex organism behavior and mood.

So now what have is a situation where we've created stress from the pain and we have an additional component adding to the lack of feedback control of the stress response system.  Well, depression, then, is an expression of chronic stress.  I'm moving one step away from pain here, but it seems to be the case, looking as an overview of translational type of research that rodents will show stress in their behavior.  They lack self-report of course, whereas humans have this other thing here we call mood, and humans now will express chronic stress as depression in terms of both behavior and mood.  

So we might say in summary, then, that chronically stressed rodents have a profile that is similar to that of depressed people.  Depressed people are stressed, but not all stressed people are depressed.  So you can have stress in your behavioral components whether or not there's also a mood component.  The difference between stress and depression is likely to be shown as cortisol.  When the cortisol is high, the depression phenotype is expressed.  When cortisol is low, this is characteristic of PTSD.  And this wonderful graph here sort of lines up the similarities in the neurohumoral profile of rodents versus humans.  You see right here where cortisol, or corticosterone, is high in depression except when PTSD is the phenotype.

So pain and PTSD, then, are interrelated and that's becoming increasingly clear, and new publications are exploring this very importantly I think, very productively.

So now we have the two types of states, the nociceptive and neuropathic states, now can become sensitized when the pain is chronic.  And now we have, in addition now to pain and central sensitization, we develop this outer circle here, or cycle, which is mood and behavior, which now begins to contribute to the internal central nervous system where we now have sick roles, and again this is one of the slides that didn't copy so well.  But you begin to see sick roles, social support fails, even PTSD, highly affective lability, even cognitive disorders, substance abuse as attempted self-medication, and so on.  

So now we have these two systems running simultaneously, and we have a model then of sensitized chronic pain.  Well, hopefully we have some antidote to that and the way we think about it is the health pathway.  In simple terms, if we can restore the autonomic balance through ASR and coherence, can we reduce the dysregulation due to the central pain sensitization that is causing the stress and depression.  And again, similar model to it.  If we have a painful event and we get dysregulation, sympathetic drive, which is normal, of course, and can then intervene with heart rate variability biofeedback that is incorporating mindfulness now, we now can get off of this pathway, leading to sensitization and stress and depression and create or re-regulate, empower self-regulation of autonomics again as well as awareness and mindfulness and reduce the pain.  So that's a simple model of that.  As I've said, mindfulness does exist on its own as a treatment for pain and is gaining quite a lot of traction.

These studies here don't emphasize the role of heart rate variability.  It sure would be interesting to know, however, if that had been measured if there wasn't also a correlate of increased heart rate variability with mindfulness alone.  

So our final model then attempts to separate out the stress and depression pathway or the disease pathway where we have reduced heart rate variability after a painful event, leading to insomnia, fatigue, cognitive disturbances, with morbidity and mortality.  By intervening with the biofeedback, re-regulating the autonomic function, producing emotional regulation through coherence, and then improving sleep activity alertness and then improving wellbeing and longevity.  So that's the idea.  If we apply that specifically to pain, we might see then that both neuropathic and nociceptive are contributing to central sensitization and to chronic pain itself, and this central sensitization is also bringing in stress and depression in this loop here.

If we can successfully deploy autonomic self-regulation, we think that the stress-depression part arising from central sensitization should be reduced, if not eliminated, and we would be left then with, in those cases where there is neuropathic pain, a much reduced state of chronic pain.  And hopefully then both the nociceptive as well as the centrally sensitized parts or contributions to this can be effectively managed.  So that's what we're hoping.  

And here's what we're trying to do then in our first study, which was a very simple pilot study, eight Veterans in two groups in our pain clinic.  One group was given heart rate variability biofeedback.  The other was a waitlist type of control, and they were assessed pre and post, and results did seem to go in the direction that we were hoping.  Pre-treatment values for both the control and the active biofeedback group were not statistically different for self ratings of pain, negative emotion activity, limitation, or stress.  Now this is very, very simple.  There was really one or two questionnaires and intervention of biofeedback and then a post test.  So covariants were not really collected or analyzed.  It was just an outing that we could do on a shoestring, and the results looked very nice.  The coherence score, and I haven't really gone into any detail at all about how we actually quantify this, but the green is a coherence score.  It's a ratio.  And pre to post it jumped up quite a bit whereas in the waitlist control there was no noticeable change.  And all of the ratings of pain and stress did improve everything in the right direction with significant interactions or at least as analyzed by ANCOVA.  The post scores did show improvements in the right direction.

So as I say, post HRVB training treatment group was lower than the control group on all of the outcome measures.  So that was very encouraging.  The preliminary data we used in two different ways.  One was through an approach, collaboration that was developed with the Greenville Hospital System and our colleagues up there.  Dr. O'Rourke is Medical Director of the Center for Integrative Oncology and Survivorship.  He's very interested in applying heart rate variability to cancer survivors for both pain as well as the cluster of fatigue, sleep, depression that also comes to cancer survivors.  And there was our group.  This study went on for about two years and just ended at the end of 2016, data collection ended.  And there's the summary there, a little abstract, the cancer survivors do have lower coherence than normal controls, and biofeedback improves coherence.  So we wanted to know if, you know, it's a very simple pre/post.  Will it also help using this model of sensitization or clusters then, let's say, related to stress, depression, fatigue, pain, and insomnia that may accompany pain and other outcomes of cancer treatment.  This was a randomized waitlist control.  Participants in the active arm received weekly HRV biofeedback training.  The waitlist control was matched, and the outcome measures were assessed pre and post.  

So here's a schema of it, and you see here there's pre/post.  Some other measures here that we were aiming to relate to the intervention, and it's very simple here.  We also were collecting actigraphy, but those data have not yet been really worked up.  So the cluster questionnaires, the outcome variables here included the Brief Pain Inventory, the Perceived Stress Scale, the Beck Depression Inventory, the Suscro Distress Inventory which is designed specifically for cancer survivors, a fatigue inventory, and the Insomnia Questionnaire.  PTSD was also measured in chronotype, but those are not going to be in the data that I have right now.

So a quick look then at the study population after screening; 38 wound up being enrolled, 4 dropped out, and 34 have completed.  When you do this kind of work, of course, it takes a very long time to get a number of people through.  It's a relatively long intervention, six or eight weeks.  We have even longer interventions.  And there's always the challenge of no-shows and so on and getting completers.  One thing to look out for here was that due to the nature of the cancer clinic and the recruitment, many of the subjects were female, and in fact, all of the subjects in the waitlist control were female and five in the male.  This was an effective randomization; it was no intention for this, and it does have a slight effect on the results, but I'm not going to address that right now.

So we asked the questions now, we're analyzing the preliminary data, trying to be very strict and rigorous.  So let's look first then at some of the measures of heart rate variability and all of the randomizations worked on the heart rate variability.  These are the pre-scores comparing HRV being control.  Post, we're comparing HRVB with the active group to the waitlist control.  And you can see where there's clear evidence here that the heart rate variability did increase, according to these measures.  Using a linear mixed model, there was some but less strong.  And lastly now, if we look at a dependent T-test pre/post, we see that indeed the active group improved pre and post and the control group, as expected, did not.  And even using the ANCOVA just comparing the group differences, again we see that the active group is better off.  You can look at the means for yourself.  But the idea here is to demonstrate an intervention integrity that the biofeedback did work.

Now we look at some of our variables, stress, depression, and distress, as mentioned above.  PSS, BDI, and the Suscro, and we see a lot of significance here, all in the right direction, indicating that in this sample the biofeedback had quite a noticeable measureable effect, a quantitative effect on those aspects that are related to sensitization, the stress and depression, and all in the right direction.  So it did seem to work in this group compared to the waitlist control.  It's true maybe to a lesser degree using the fatigue outcome still, and although there's evidence here, this is all preliminary data that we want to use as justification for larger scale study, arguing that with more people and more control that we should be able to demonstrate effects across the range of outcome variables.

Pain, interestingly enough, didn't get very strong results.  And the interesting thing for us was that pain was surprisingly low given the scale here, the BDI.  There was relatively low pain in the group and that was something of a methodological issue for us.  And so there just wasn't that much room to go.  And in fact, we had a little turnaround here.  Well, actually this score here is in the right direction, meaning that pain interference was lower in the active group.  And so one effect here might be said to be that even though the pain severity did not appear to be reduced, the interference or the ability to get to work with the pain did seem to be improved.  And lastly, with sleep symptoms and daytime impairment, again we got pretty strong results with the self-report measures, suggesting that there's also a carryover effect for sleep.

Alright, so we have a lot more analysis to do with those data such as covariate or maybe principal components that I'd like to do on all of the outcomes and various other things.

Well, heading for the home stretch here.  The VA Merit Proposal, using the data from the pilot study that I showed you before, we did develop a very similar hypothesis and design.  There are some important differences that I'm going to briefly touch on here.  But the same idea that if we can increase coherence and heart rate variability with biofeedback, that should reduce the centrally sensitized pain, stress and depression, but we would not expect necessarily that any pain solely due to neuropathic would show a dramatic improvement.  And this is based on this idea that the neural structures and circuits, the stress pathway being activated by chronic pain should lower the sensitization and the subsequent depression and stress.  

So this is a quick look at the page there from the proposal.  And I was asked by my good friend and colleague, Ron Gharbo, to correct.  It says wrongly in the original that Ron Gharbo is a PhD, and he's asked me to correct that, it's DO at Eastern Virginia Medical School, and he is our consultant.  Very, very, very valuable collaborator, a guy who does research in his own right, does lots of presentations and is helping move forward with the autonomic self-regulation approach to integrative pain management.

So lastly now, the schema for the current study, which is just underway.  We are just finishing, really, our first year, although data collection didn't begin until late last summer.  And some of the main differences in the schema are that while we do have pre/post, we also have two subsequent time points for assessment, the idea being we want to test for persistence.  We want to know if this affect here that we think we can get immediately following training will last for first eight weeks and then for another eight weeks, a total of 16 weeks, which makes the entire, and I do say this should be four weeks and this should be four weeks, meaning that the entire protocol was actually 16 weeks.  There's eight weeks of pre, six weeks of training, and then one week for post is eight weeks here, then four weeks and then four weeks, meaning 16 weeks from entry in the study to the end of followup.  And we have a sham HRVB, not a wait list control here, the idea being that can we move to a slightly higher level than in testing the efficacy of the intervention, and they go through the same, and in this case the sham HRVB receives no instruction in resonance frequency or positive emotional state or mindfulness.  They're simply coached to just relax, just imagine you're waiting for a bus, which can actually create a little stress, but it was, we worked very hard and have a protocol now for the sham HRVB arm.  So at this point now we're finishing our first group of people who have gone all the way through the 16 and are looking at the, trying to look at the early data here to see if we're getting any results.  But it's really just too soon.  

Alright.  Here's the bottom line message.  Keep calm and activate the parasympathetic nervous system.  With that, then, I will sign off and express, again, my sincere appreciation for the opportunity to address you.  I suspect there are questions which Heidi is going to be providing me with, and we'll go from there.

Dr. Robin Masheb:  Hi, Dr. Ginsberg!  This is Robin.  Can you hear me?

Dr. Jack Ginsberg:  Yes!  Robin, I'm sorry.  I said Heidi, but I meant Robin will be providing the questions.  Yes, I can.

Dr. Robin Masheb:  So we have some great questions coming in.  A couple of them have to do with comparing bio-assisted versus non, biofeedback assisted versus non-biofeedback assisted mindfulness and if studies have been done comparing outcomes on those.

Dr. Jack Ginsberg:  No.  I think that is a right research question and what I would like to see done.  I'm not aware of any, and I think the question would be if we do mindfulness without a protocol for biofeedback, what are the effects?  Can we demonstrate effects on heart rate variability?  It does seem to be the case that heart rate variability alone does not dramatically increase mindfulness.  But that's really dependent upon the approach of the coach and how the, what's called the imagery or the awareness or the attention focusing is presented.  Mindfulness is a larger area of training than what was originally conceived as a part of the biofeedback maneuver that was called Focused Attention.  So my feeling is that if all you did was biofeedback and a simple focused attention, you might or might not get any noticeable increase in mindfulness, which, and there's several well-validated questionnaires and self-report instruments for assessing mindfulness.  And so this is an area I think that is wide open for studies.

Dr. Robin Masheb:  Have you or have others looked at some cost analysis of this, and in particular in the VA do you have a sense of how much it costs to treat each Veteran with biofeedback, the staff costs and equipment cost?

Dr. Jack Ginsberg:  Right.  Well, that's a wonderful question, and it's one that is inevitable.  No, that's not a part of my area of interest, but I'll be glad to give you some thoughts on it even if it's two cents and I'll wait for change.  But the training for the coaching has some investments there, and I think that in order to have a qualified or certified coach, there has to be some degree of both time as well as resource investment in becoming certified and qualified.  But it is nothing compared to the investment in terms of time, resources, and money of training a physician, for example, or psychologist or a PA.  So the training to become qualified and a certified biofeedback coach is relatively low.  It's in the range of two months of supervised training with clinical cases, and dollar wise is in the range, I'm going to guess, anywhere from 600 to 1,000.  There are newer certifications at an even lower level that I think are going to prove to be very valuable at providing practitioners in the clinic.  So as far as training resources for the providers go, it's really quite low by comparison.  

The equipment, if all we do is clinical efficacy and are not too concerned with measurements and analysis and so on, is really quite low as well.  You can get software systems that will provide very good biofeedback screens that have reliable recording sensors in the range of a couple of hundred dollars, unlimited usage, and be used for multiple clients or subjects or Veterans.  And it can even be done in a group setting.  We have had a successful program here with my colleague and one of the best biofeedback coaches there ever was, Melanie Berry, in our pain clinic, and she was able to run a group with six using VA-issued laptops and the sensor equipments and software and could run a group of six with biofeedback coaching at once, really dramatically increasing the volume and therefore the savings of this sort of approach.  

So I do not have dollar figures, but it seems to me that using a behavioral intervention like this, which is relatively low cost, and to the degree that we're showing that it is efficient, that it has efficacy, is going to be a huge cost saver.

Dr. Robin Masheb:  I'm going to ask some detailed questions first, and then we'll get into some of the bigger pictures because people are curious about how this might translate into the VA, but here's some detailed ones.  Did average breath pace change from the pre and post measurements in the groups where HRV increased?

Dr. Jack Ginsberg:  Oh, that's a wonderful question.  We haven't analyzed it.  We are using, for our pre/post, we are using a physiological encoder.  Therefore, we're able to measure respiration.  So we have the data to measure respiration and to really truly demonstrate coherence.  There needs to be a report of the respiration rate.  So while it is anticipated and there are data to show that lower respiration rate and coherence or higher heart rate variability are closely associated, I do not have that data.  The respiration rate from Greenville Hospital in the cancer study, cancer survivor study, has not been made available.  So I don't know, but I expect so.

Dr. Robin Masheb:  Here's another detailed question.  In the slide demonstrating the heart rhythm pattern of a frustrated individual versus an appreciative individual, is the appreciative individual breathing at about six breaths per minute or paced or are they simply focusing on appreciation without any regard to the breath pattern or pace?

Dr. Jack Ginsberg:  Right.  A sinusoidal pattern can be obtained at higher breath rates than six per minute.  The resonance frequency will generate that quantum leap in amplitude.  I don't think that graphic was intended to answer that question.  When you look at tachograms in the lab, though, you can see a sinusoidal pattern at eight, 10, 12 breaths per minute, and you can also see the sinusoidal pattern when they get resonance frequency.  The idea of the concept, though, the theory I guess I would say, is that the maximum coherence, that quantum leap occurs when you reach the resonance frequency breathing, but some benefit is still obtained from regular breathing even at higher levels because you still are going to get a higher level of HRV than you would if you were breathing erratically or at a faster rate.

Dr. Robin Masheb:  Can you tell us a little bit more on the back, patient sample, and about what they had to do for the intervention, more specifically on getting questions about whether the participants were employed, if they received disability, were they required to do home practice, and if they were did you track home practice as part of an outcome.

Dr. Jack Ginsberg:  And which study is this question pertaining to?  Hello?

Dr. Robin Masheb:  Yes.  You know, I'm not sure because I'm just kind of...

Dr. Jack Ginsberg:  Ok, well let me just answer that in general.  Home practice, that's a wonderful question, too.  We really emphasize home practice.  And what we've done in the VA study is to issue a home practice device that is a fingertip type of recorder.  Although it does not give the spectrum, it gives lights which tell you if you are in something like a sinusoidal or approaching some type of heart rate variability pattern, whereas the control group, the sham group, is receiving one of these little squeeze balls, a squeeze ball in the shape of a brain, by the way, but the idea, or actually in the shape of a heart is what we decided.  But home practice is really essential to mastering the skill of heart rate variability biofeedback, and we think of it as a skill in the same way that, for example, playing golf is.  Once you have some lessons and you learn how to do it correctly, you then have to practice in order to become proficient at it.  And we have tried to use home practice as a covariant, but it was very difficult to actually get good data, reliable data, on how much home practice is being done.  

So we asked them when they come in how much did you practice with it.  But we did say the coach, the protocol says that the coach will tell the subjects a minimum of 10 minutes per day.  And we advise them if there's no other choice to do that 10 minutes at bedtime, that you can obtain a benefit if you practice the biofeedback with a resonance frequency around the time of going to bed or going to sleep.  But we encourage it to be done all day long and constant practice.  It's very hard to measure, very hard to accurately monitor.  We do feel like, though, that the individuals who obtained the best results are the ones who were doing the home practice.  But let me also say that there are some individuals for whom this comes just like falling off a log.  It's very natural and it's very easy for them, whereas for others it really takes a lot of work and it's much more difficult for them to get the feeling and to become proficient at it and to actually benefit from the biofeedback.  And there are very few people who just cannot get it at all.  So I hope that answers the question.

Dr. Robin Masheb:  That's great.  And maybe, we have a number of questions about kind of what's the next step for this and if people are interested in finding out about how to get this into mental health clinical practice, or we have another question about getting this into the perioperative setting.  Could you talk about what you've heard about people using it in perhaps those settings or other settings and if they are interested in doing that how they could get in touch with you and find out more.

Dr. Jack Ginsberg:  Sure.  It's my understanding that system wide in the VA through the PHP and the Office of Cultural Transformation that heart rate variability biofeedback does have a place and may become a part of the self-empowerment movement offered through primary care clinic.  Now on it's face that sounds exactly right to me, that it should be right alongside of nutrition counseling, stress management, and so on, and I think that might happen.  That would be a top down roll-out from central office if it were to really hit like that, but there are facilities in the VA where HRV biofeedback and mindfulness are practiced on a facility level, and some others are trying to organize the information about those facilities and the individuals who are practicing.  I would conservatively estimate there are 25 individual VA facilities in the country who have some type of autonomic self-regulation program, quite often in the PTSD or mental health clinic, sometimes in the pain clinic, maybe even in primary care clinic.  So it's being done, but it's not being done on a system-wide basis.  It would be great to really get all of that information collated.  Another way to approach the question what's the next step is through research.  And that's mostly what my main commitment is.  Our next step will be to take preliminary data, and we have, the Merit Study is still underway, but the next step will be a multi-site type of study.  And the more compelling pilot or preliminary data that we can obtain, the stronger the application would be.  Alongside of that, of course, are publications, and we are remiss in publishing.  We know that.  The data, some of the data are there, some of the data ought to get out as quickly as possible.  So publications and proposals are really essential to further developing the empirical database for this.

Dr. Robin Masheb:  Thank you, Dr. Ginsberg.  This, unfortunately we're at the top of the hour and we have a number of other questions, but I invited attendees to email with you if anyone wants to follow up.  This was really exciting to hear about your work in biofeedback and the exciting research that you're doing and that you continue to expand as we go forward.  I want to thank everybody for attending this HSR&D seminar.  We will be back next month with, just give me one moment, Drs. Robert Kerns and Erin Krebs, who will be doing a presentation entitled Non-Pharmacological Approaches to Chronic Musculoskeletal Pain Management: Recommendations from the State-Of-The-Art Conference.  This will be on Tuesday, March 7th.  We will be sending registration information out around the 15th of the month.  And please hold on for just one minute to fill out the feedback form.  And if anybody is interested in the PowerPoint slides from today, go back to your reminder email that you received this morning and you will find the link.  And thank you, again, for joining us at this HSR&D Cyberseminar, and we hope to see you at a future session.

[ END OF AUDIO ]

