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Ben:	Good afternoon, everyone.  This is Ben Dean.  At least on the East Coast of the US, it’s a gorgeous Tuesday afternoon on October 15th, 2013.  This is Week 4 of our Love 2.0 Master Class.  You can now find transcripts of Barb’s 2nd and 3rd classes posted as Word documents on the class website under the subhead transcript.  We’ll soon have Class 1 and today’s class up there as well.  So Barb, I’ll turn it over to you.  
Barb:	All right.  Welcome back, everybody and good to hear so many of you all over the world.  I keep visualizing my globe and where everybody is and it’s pretty exciting.  Before we get started, I had you guys do as homework last week taking that resilience measure.  It’s just a reminder, that’s a short 14-item resilience scale that was created by the great personality psychologist, Jack Block of Berkeley.  He actually called it Ego Resilience.  Those 14 items came out of, as I was describing it, a kind of dust bowl empiricism approach. The face validity isn’t strong, meaning they don’t always look like they’re measuring resilience.  It’s not asking you how resilient are you, but these are the items that best distinguish people who actually in real life turned out to be resilient versus those who do not.  
So I promised to give you some sense of where the scores are.  The research that we did with the brain imaging and resilience, we picked people at the top quartile and the lowest quartile.  And we did that to get a sharp contrast between those who are the most resilient on average and the least resilient.  Now, the entire scale runs the range.  The lowest possible score is 14.  The highest possible score is 56.  You simply add up the numbers that you get across all the items.  Of course, that hinges on you not skipping any and you find your score.  What’s interesting to me is that the upper quartile in the studies that we’ve done, those are people who score higher than 50, 50 or higher … Actually, higher than 50, 51, 52 … 
So these are people who are responding 3’s and 4’s, mostly 4’s to all of these items.  Whereas the lowest quartile are people whose scores are below 42, so 41 and lower.  That means 50% of the people are between those two, 42 and 50.  I can’t remember exactly where the mean is on there but I’m thinking it’s probably about halfway at 46.  So anyway, that gives you some sense of where you fall and I guess one caveat is that these were studies done with the proverbial college student.  So their average age was 20.  Now, I don’t know the life course scores on those, but I presume that people get more resilient with age.  So you can take that for what it’s worth, comparing yourself to a large set of 20-year olds who have taken that measure.  
So just before we get started, are there any thoughts from the vocal ones about the resilience measure or leftover questions from last week?  Anybody want to chime in?  
Ann-Marie:	This is Ann-Marie and I tend to be pretty resilient.  I came in at a 53, but I’m also aware that I feel resilient today.  When my son, as many of us know was lost up in the mountains in July for 4 days and 4 nights, I didn’t feel resilient.  
Barb:		Right.
Ann-Marie:	If I would have taken this that day when I could hardly find gravity, it would have been something different, but I do know that I had three friends that kept reminding me who I truly was.  That I was resilient, that we were going to get through it.  So when I’m looking at these questions, I was really…. because I did it this morning in a different way… and I thought that I am generous with my friends but my friends are generous with me. 
Barb:	Yeah.  Yeah.
Ann-Marie:	There’s a reciprocal piece that goes on here.  
Barb:	Right.  Right.  You know, there’s certainly context can really matter and when people are kind of pushed to their limit in some way, we’re not necessarily going to get an accurate read on their general tendencies just as you’re describing.  I think, a kind of a more interesting aspect of what you’re describing is that these kinds of … we don’t know where the stability comes from…. the stability could come from genetic aspects.  Somebody had sent around that article on the list serve about a gene for negativity.  So in a way, that’s telling us there’s some real stability to personality.  So neuroticism for example or that sort of negativity bias could be something that is inherited.  Yet, I’d say to that, well maybe not so fast, because a lot of times, our contexts stay very similar.  
In part, because we have general tendencies and habits, but if your contexts are very similar in what you’re describing, Ann-Marie is that your friends are generous with you.  That helps you be generous with them.  It’s like you’ve selected a niche that supports a particular way of viewing the world in a resilient, more hopeful way.  So I think that we need to recognize that there’s an interaction between genes and situations.  Situations can sometimes be very stable or just in the broad-brush strokes of them in terms of how much negativity you’re surrounded by and how much hope you’re surrounded by.  
Mary:	Just a quick one, Barb.  This is Mary.  The question about whether or not we’re adventurous with trying new foods.  
Barb:	Yeah.
Mary:	That’s an area I get a lot of flack from my friends and family.  I’m not a super adventurous eater so I would answer that probably a 1, but people consider me very resilient and I answered most of the other answers pretty high.  So that answer itself would have knocked me either up into the upper quartile or not just the way I answered that one.
Barb:	Yeah.  
Mary:	If you had a coaching client with that situation, what would you do?  Well, that’s measuring your risk taking or are you adventurous in other areas.
Barb:	Right.  Right.  I think I would look at is there a potential to be more adventurous in eating or other aspects of daily life?  Just seeing these items kind of shakes me into wanting to find those new paths to familiar places.  Here’s a route to campus that I haven’t been on before.  How exciting. And to realize that that’s a neat chance to be on discovery mode.  So if there’s other ways that people are in kind of a discovering adventure mode, I think that’s definitely a possibility.  Yeah.  When I saw those couple of items, new paths to familiar places and trying new, unusual foods, that helped me see that positivity and broadening and openness are all … Are really part of the fabric of resilience.  
That’s basically what we found in our entire research program in resilience that’s the key active ingredient that distinguishes people who are resilient from less resilient is their positivity.  The more positivity, the more openness, and the better ability to kind of keep things in perspective and see the bigger picture.  Find those opportunities for hope when you’re in a dire situation.  
And sometimes, all of it is a matter of resisting the tug of a downward spiral where a less resilient person would plummet down the downward spiral.  A more resilient person would not necessarily be leaning towards the good in that really dire situation but at least kind of holding steady, not resisting the downward spiral would be one way to put it.  
Okay.  Thanks for that question.  Yeah.  I think you can’t take any particular item too literally or any scale score too literally.  Just like Ann-Marie said, you could wind up with a slightly different score on a different day from today.  In fact, our research shows that people’s scores on this improve overtime if they have a higher diet of positive emotions in daily life.  So that’s something that you might be interested in tracking in yourself or in your clients to see if resilient scores show changes in step with positivity ratios or positivity scores.  So okay, I think with that, I will move along and I’m on my own screen switching over to slide number 2.  So we’re talking about the fruits of positivity resonance.  
Some of these slides, I realize, say positivity and not positivity resonance but I think the case can be made through the data that it’s actually pointing to the positivity resonance connection work even more so than positivity experienced on its own.  Here, or some of you may have heard me tell this story before but to test the broaden-and-the-build part of the broaden-and-build theory really was a major kind of research hurdle for me and my team to clear.  If we want to test the effects of positive emotions on momentary mindsets, we can do that in a laboratory study.  We’ve done dozens of these studies and other people in the fields.  
I mean, they’re ones where you induce a mood, give a bag of candy, play some music, and then see what happens to the way people’s minds work.  Now, if we want to test the build part of the theory, the second part of the theory, which I view as the ‘so what’ part of the theory.  So what?  What does it matter?  If you have these momentary broadened mindsets, how does that matter?  Well, the pay off for them is that they change who we become and we’re looking at building of resources.  Now to test that aspect of the theory experimentally, it’s not something you can do in a one-time laboratory session.  It is something that requires changing people’s daily diets in ways that are going to be sustained and meaningful.  
Actually, my research lab tried a number of different ways to do this before we started studying meditation.  Some of the ways that didn’t work actually might be interesting.  They should have worked. Everything in the research literature said that it should have worked to try to find positive meaning in ordinary life events or to try to find the good in a difficult situation.  It’s kind of a reappraisal approach or finding positive meaning.  I don’t know if we completely exhausted all ways to do that but we found that that didn’t budge people’s habitual positive or negative emotions.  
Around this time, I found myself in a faculty seminar at the University of Michigan on Integrative Medicine.  We were being introduced to a wide range of complementary and alternative medicine approaches including meditation and including loving kindness meditation.  That’s when I realized that we should definitely not be trying to reinvent the wheel but to use some of these ancient techniques that have really been sculpted over millennia to change people’s daily diets.  Now, turning to Slide 3, I have this picture of a river here because I think that while changing our habitual trait level of positive emotions is possible,   it’s not something that you just do on a whim.  
It’s something that is as much of a lifestyle change as would be called for in lowering your cholesterol or losing weight. I mean, those are things that are possible but they require a lifestyle change.  It’s not just a simple decision or a toggle switch and the same is true for emotions.  When I make that claim, I’m referring to Sonja Lyubomirsky’s work, which I know many of you are familiar with that changing our habitual positivity is definitely possible but we need to change our daily activities.  So we were drawn to (I’m on Slide 4) studying loving kindness meditation.  
I was emboldened to do this because of the work of Richie Davidson and others that were part of the Mind and Life Institute that looking at the physical, psychological, and neurological effects of mindfulness meditation.  That was some of the first most rigorous science done on meditation.  It kind of … In a way, it cleared the path making it okay to study meditation as a scientist and not be viewed as somehow falling off the soft end into a pile of rainbows and unicorns.  

So the loving kindness meditation in particular is different than mindfulness meditation.  We’ll get into more of those differences next week, but just for now, it’s focused on self-generating a warm and tender attitude, warm and tender feelings towards yourself and towards others.  
What we do in these studies is we randomly assign people to learn loving kindness meditation or not.  In the early studies, we had a wait list control group meaning everybody had volunteered to learn meditation.  Some of them learned it as a part of the study.  Some learned it afterwards, after the study was over.  In our current studies, we compare learning mindfulness meditation to learning loving kindness meditation and in some studies also have that wait list control group.  The meditations in these studies are taught by people who have been teaching meditation for decades.  They have tons of experience with it.  It’s not taught by scientists.  It’s definitely taught by the meditation experts.  
I’ve got a great team of meditation instructors working with me on this work and then an all-star cast of meditation experts. Sharon Salzberg whose book I recommend is great way to learn about meditation if you haven’t had much experience with meditation.  She’s got a book called Real Happiness, which is just a great beginner’s guide to meditation.  It includes guided meditations on CDs. Sharon Salzberg consults to my research team, as does Jeffrey Brantley who’s written a number of books like Five Good Minutes.  

Anyway, learning to self-generate positivity and loving kindness meditation is also preparation for positivity resonance because we know it opens people up to connect with others more.  
I’ll give you the evidence for that, but the first (I’m on Slide 5) the first bit of data I want to share is that this … I didn’t explain why I had the river on the lifestyle change slide.  A metaphor I’d like to use is that lifestyle change is like moving a river.  I call this the moving the river slide because it’s like we’ve … The meditation group which is in orange, they show a very subtle upward shift in positive emotions that’s reinforced by the meditation practice.  A couple of things about this figure, one is that the change in positive emotions is very subtle.  If you look at the vertical axis, it goes from 2.4 to 3. This isn’t like someone goes from being the most negative person in the neighborhood to the jumping for joy most extreme.  
This is just a few more positive emotions each week.  So it should feel very attainable from that perspective.  So it looks like a very modest increase and yet, it’s an increase that we found across every positive emotion that we looked at.  It wasn’t just for self-reports of love and compassion.  It was also for self-reports of interest and serenity and joy and pride.  So it’s across the entire range of positive emotions. 

And then you see that in Week 8, it drops off of a bit.  That’s in step with … the workshop ended in Week 7 … so they had less meditation practice in Week 8.  The positive emotions reduced somewhat.  So their positive emotions were definitely supported by their meditation practice.  
You’ll also see that for whatever reason, they differ at base line … They were randomly assigned to groups right before the base line in this first study.  We now collect the data before we randomly assign them to groups and then randomly assign them.  We think this was sort of like … ‘I’m super excited to learn meditation’, ‘I wonder if I’ll get in the meditation workshop or not’ and then you learn that you’re in and then it kind of sinks in that all that zeal of joining the gym before New Year’s Day.  On January 2nd, you realize I have to go to the gym.  I have to actually do something.  So that could be kind of the sobering up response.
But this very subtle increase in positive emotions is a powerful predictor of how people change over the course of the next three months.  I’m on Slide 6 now.  These four pictures here represent four areas of change where in this initial study; our measures were a very extensive survey.  We gave to people at the beginning of the study and we repeated those same items three months later.  We found that people were more mindful.  It affected their cognitive resources, their ability to stay attuned to the present and savor their current circumstances, their future circumstances.  That’s represented by the first picture on the left.  
The second picture represents the social resources.  People reported warmer and trusting, more relationships, more so after three months.  That was predicted by the increase in positive emotions.  They had more psychological resources as indicated by the little flower.  They showed more environmental mastery, which is another way that resilience has been measured in the research literature.  Also in the final picture, we found that people self-reported fewer aches, pains, headaches, colds, flu.  So by self-report, their health was better.  So they improved on cognitive, social, psychological, and physical resources.  In more recent work, we really wanted to dive in to the connection between social resources and health.  That’s what led us to target the vagus nerve.  
Slide 7 shows you the vagus nerve, it emerges from the brain stem and tethers the brain to the heart and one of the things that it’s responsible for is calming down your heart rate after a fright.  When the vagus nerve is functioning especially well, it also leads to a slight slowing of your heart rate each time you exhale.  That creates a very subtle but healthy rhythm in heart rate that is measured as vagal tone or it’s described as vagal tone, which is the … On Slide 8, I have a depiction of respiration in the first two rows and then the ECG, the echocardiogram in the third row.  What we’re looking for there is a subtle increase in heart rate while people are breathing in.  
Those are spikes in the ECG are closer together during inspiration compared to expiration or exhaling.  So it’s that subtle shift or subtle patterning in the heart rate that is a signal of cardiac vagal tone.  I’m on Slide 9.  One of the things that we found in some earlier explorations is that … One thing I want to tell you about vagal tone first.  The reason we targeted is it has … a very interesting set of correlates.  It’s correlated with physical health and that it reflects your body’s ability to regulate glucose, inflammation and your heart rate.  It’s also related to psychological well-being because people with higher vagal tone also are better able to regulate their attention, better able to regulate their emotions.  
Because of those two things they’ve been found to have better social skill, better able to connect with others.  So one of the things that we found, I’m looking through Slide 9 now is that if you look from the top to the bottom, we find that people’s pre-existing cardiac vagal tone predicts their amount of positive emotions they experience in daily life and their amount of positive emotions they experience in daily life also predicts increases in the cardiac vagal tone.  So that’s what we’ve called this upward spirals of the heart that you could … We found equally that people’s reports of positive emotions show this upward spiral pattern with cardiac vagal tone and also their reports of positive connection with others.  
Using those two items that I had you guys reflect on a couple of weeks ago -  think of your three longest social interactions and rate how close and how attuned you feel to those people.  If you look at those items as kind of a proxy measure of positivity resonance, you see that same upward spiral pattern there.  That is reflected on Slide 10 actually, another version of the upward spiral.  Okay.  So to test this idea experimentally, to see … We have good evidence that there’s a spiral, meaning reciprocal relations between this biological measure of cardiac vagal tone and people’s positive emotions and positive connections in daily life.  To test that we have a conceptual model that is depicted on Slide 11.  
In the upper left of that slide is our randomly assigned variable.  This slide says it’s in press but it was published this year in Psychological Science.  We first randomly assigned people either to learn loving kindness meditation or to be in the wait list control group.  Now, I don’t think people in the wait list control group are always just sitting around with their heads falling over all the time but that’s … I’m going to use those pictures later.  So I want you to know which group they’re associated with.  We measured their degree of positive emotions in daily life.  This is their self-report on the positivity self test. When we used that in research, it goes by its formal name of the modified differential emotion scale.  
We measured their positive emotions that way and then we also measured their positive social connections - this proxy measure of positivity resonance by asking every day: list your three longest social interactions, how close and attuned did you feel?  You got familiar with that measure with your own exploration of it.  Then we measured autonomic regulation or cardiac vagal tone.  What we’re predicting is that two things predict people’s positive emotions and positive connection.  Not just the random assignment to the groups but also their starting levels of cardiac vagal tone.  That’s why there’s two arrows going into the bowl of smiley faces there.  
So I want to just say right off is that we tested this full statistical model with a combination of structural equation modeling and growth modeling.  It’s more high level statistical modeling than we need to get into here but the full model is supported.  The next three slides, I’m just going to walk you through the pieces of the model of each arrow and just help you to see how the experimental assignment to learn loving kindness meditation, how it affected people.  So I’m on Slide 12 and in that slide I’m showing that the effect of the random assignment to either the control group or the loving kindness group, which is depicted on the right half, depended on people’s starting levels of cardiac vagal tone.  
What we’re looking at here is in a sense, what’s the positive emotion yield of learning loving kindness meditation?  Well, one way to phrase this is that the positive emotion yield of learning this new practice is greater for people who have higher starting levels of vagal tone.  This reflects that the previous literature which is that people with high cardiac vagal tone are better able to regulate their attention and their emotions.  So when you give them a new practice that requires regulating their attention and emotions, they do better at it.  So vagal tone did not have anything to do with the positive emotions of those in the control group but it did for the loving kindness group.  
So this basically is saying that two things influenced the degree of positive emotions people experienced.  Both random assignment to the loving kindness meditation group and their baseline vagal tone.  That was those two arrows going into the first bowl of smiley faces.  
Actually, when I see that bowl of smiley faces, it makes me think of Chris Peterson who we lost just a year ago this week, and he always said that a yellow smiley face is a symbol that positive psychologists love to hate but I could use it piled up in a bowl like that.  It seems a little more possible but yeah, I miss Chris.  I’m sure we all do.  
Slide 13, I’m sharing that changes in positive emotions predict changes in social connection.  Now, just to orient you to this graph, I’m on Slide 13.  People in the wait list group are the four bars on the left and people in the loving kindness group are the four bars on the right.  Here, I’m using quartiles again.  I was talking to you about quartiles back when we were talking about the resilient scale, which is basically, we divide the responses.  We divide the curve of responses into four equal bits.  So the quartiles along the bottom are the amount of change and positive emotions.  So the fourth quartile is the people who showed the most change in their positive emotions.  
As you can see, there’s hardly any people in that fourth quartile who are in the wait list control group.  There’s a large number, 15, who are in the fourth quartile who are in the loving kindness group.  So the fact that the bars generally go down for the wait list group and generally go up for the loving kindness group tells you that well, that was the biggest amount of change in positive emotions for the loving kindness group.  Now, the shading of the bars represents the quartiles for the change in social connection.  We’d use this kind of figure to represent that if you had a lot of change in positive emotions, odds are you also had a lot of change in social connection.  Okay.  
So, learning how to … Learning loving kindness meditation, increases your positive emotions and those positive emotions in turn increased the closeness and connection you’ve felt in day-to-day life.  Those are the positivity resonance proxies there.  Now, in the next graph, I just switched up what’s in the quartiles.  I’m going to put social connection on the bottom.  So I’m on Slide 14 and now, we have quartiles of change in social connection by experimental group along the bottom.  Now, the shading of the graph leads depicts quartiles of change in cardiac vagal tone.  So again, the way to summarize this is that the more that you showed change in social connection, felt more moments of positivity resonance in daily life, the more you showed changes in cardiac vagal tone.  
So Slide 15 just summarizes this where we find that positivity and positivity resonance creates health and health creates opportunities for positivity and positivity resonance. Normally, there’s just this cycle going on and we can budge the cycle by randomly assigning people to learn this meditation technique.  So another thing that this particular statistical model allows us to conclude is it’s not just … We tested the effect that just went from random assignment to loving kindness versus not straight to vagal tone.  That effect is not significant.  It is carried through the changes in positive emotions and positivity resonance.  So another way to put this is that it’s not just that you sit down and meditate and your breathing changes and that’s what it counts for.  
The change in cardiac vagal tone, the change is occurring only for those who have these psychological and social changes.  The psychological and social changes account for the physical changes.  So that’s what the overall statistical model allows us to conclude.  So Slide 16 is just my indication here, this being an upward spiral, that vagal tone and the activity of the loving kindness meditation mutually contribute to improvements in psychological well-being and social well-being.  In Slide 17, I want to just describe to you a study where we’re testing the impact of these positivity resonance as a causal mediator.  In the prior work, it was a measured mediator, which means it’s along the path but is it truly causing the change?  
So this study that I’m going to describe to you is one that you may have read about already in Love 2.0 but it’s equally one that turns up this little micro intervention that I had you guys practice of completing those simple items.  Think of your three longest social interactions of the day and rate how close and attuned you felt.  Because in this study, we were picking up on the fact that in our previous work before we introduce that question to our studies, we had never found that people’s positive emotions increased over the course of a month of measuring.  When we introduced that item, that was the first data set where we found that our positive emotions started creeping up even for those in the control group.  
So, thinking that there might be something psycho-active, like an active ingredient in that, those simple questions, we did a study.  This was Bethany Cook’s dissertation and she got her degree a little over a year ago.  What she did was randomly assign people either to answer those questions or to think of your three longest work tasks and rate how productive and efficient you’d been.  So in both groups, they’re equally reflecting back on the day and rating, evaluating something in some way.  What we find is that not only do the people who reflect on connection or what you might say savor connection, they’re not only showing increases in positive emotions like we’ve seen in our past work, they also show increases in cardiac vagal tone.  
Now, the increase isn’t as large as when we teach people loving kindness meditation but it’s there.  So, it’s suggesting that this reflecting on connection plays a causal role in improving people’s cardiac vagal tone.  
Slide 18, I just want to touch base with a few directions that we’re going right now.  There’s a study that we’re running right now, actually just down the hall.  I think we have a participant today where we are randomly assigning people to get oxytocin nasal spray versus placebo in a double blind study.  We don’t know which one they’re getting.  They don’t know which one they’re getting.  I was describing this to one of my son’s friends the other day who said ‘that doesn’t sound very smart; how do you know what happened then?’.  So I realized, you have to also say what at the end of the study, after thought collected, you figure out who had what.  
Anyway, so we’re going to be testing to see whether oxytocin plays a causal role in producing those increases in vagal tone and also an affinity to sustain a mediation practice.  The change priorities ahead piece is a reference to one of my other doctoral students, Lahnna Catalino is doing work on prioritizing positivity which I’ll tell you about in a couple of weeks.  We don’t think that you can only intervene at physiological levels to get these effects.  Certainly, loving kindness meditation is a psychological intervention.  
We’re also testing whether if we can change people’s sense of the degree to which they make positive emotions and positivity resonance a priority in daily life.  This is what you guys do as coaches.  This is what is a kind of an implied message underwriting this entire course: there’s a lot of science piling up that says there are all these benefits of positive emotions.  
Now, sometimes people will say is this like a religion?  You’re teaching people how to live?  I say, “No.”  It’s data.  It’s information.  You can choose to pay attention to it and change your priorities and try to organize your day around positive emotions or you can choose to ignore it but … Ignore it to your own detriment.  But it’s just information about how minds and bodies work.  You can choose to do it with what you will but we’ll be testing whether changing priorities is a one way to unlock some of these benefits.  
On Slide 19, it says love at cellular levels.  That’s another thing that’s up next.  Actually today, I am flying out to California and tomorrow, I have a meeting with Steve Cole who is my main collaborator on this gene expression work and we have been collecting blood samples from people who have learned either loving kindness meditation, mindfulness meditation or been in a wait list control group.  He has been busy analyzing them to see if there are any changes in gene expression associated with the practice.  
It’s too soon to tell but maybe I’ll get some glimmers of findings on that when I meet with him tomorrow.  Obviously, I’ll be asking him the question what do we know?  What do we know?  So anyway, that’s where things stand right now with that work.  At this point, I’d love to open up for any questions.  I’m on Slide 20.
Ben:	We definitely have questions.  Let me just ask one myself and feel free to give a very brief answer or I can find it out later.  Just for general curiosity’s sake, how do you measure vagal tone?  What is it you measure to the non-intrusive measure?
Barb:	Yes.  It is a non-intrusive measure. The slide where …that’s called cardiac vagal tone basically shows you how we measure respiration and we measure ECG.  Then we look for variability in heart rate that’s associated with respiration.  It’s non-invasive.  There are all kinds of groups bringing up, trying to find mobile apps and wristwatches and I’ve even seen an iPhone app that can measure your heart rate and heart rate variability with a camera on your phone, looking at the changes in coloration on your face associated with this heartbeat.  I mean, we can’t even see those color changes but your camera can.  It’s just mind-blowing.  

Now, I don’t know if any of those things that are in the works are at a ripe enough stage to be useful in a coaching practice.  I don’t think they’re quite ripe to be used in research but they’re on the horizon.  Sorry I’m not able to give short answers.
Ben:	Lisa Hecht in Boise, Idaho has a question about Slide 12, Vagal tone predicts social yield of LKM [loving kindness meditation].  She says, what is the X axis?  What does a 4 in vagal tone mean?  Why would the control group’s social yield go DOWN?  Does this mean over time,  people’s  social results decrease?  Or simply that as vagal tone decreases, social results decrease?  I take it time is not a variable in this graph.  Thanks, Lisa.
Barb:	Right.  We have … That’s in Slide 12, that’s a simple ordering of … This is a standardized scale, which means that the units are really just in relation to one another like lower, higher, higher still.  So that’s what it means when it’s standardized.  The control group, it’s going down slightly but that’s not a significant change.  So I don’t think there’s anything to be made of that.  We see the slope change, the amount of change in positive emotions increases beyond…  A slope of zero is a flat line.  So when the slope becomes more positive and these are … Again, these are subtle changes.  It goes from about zero to about .2 but that’s when that slope’s change increases.  That’s … We see that with the loving kindness mediation group.  So I hope that clarifies.  
Ben:	Okay.  Mike Monroe, a psychologist in Denver says I used biofeedback software from the company HeartMath to measure Heart Rate Variability in clients.  I am wondering about your sense of the correlation between heart rate variability and vagal tone.  Thanks for the great class.  
Barb:	Yeah.  The HeartMath work … When I became familiar with … They were calling it cardiac coherence and at the time, they were being kind of mysterious about what the actual computation of it was.  Now, it looks a lot like straight up heart rate variability but … And so maybe they’re describing it as that now.  It’s been a while since I’ve studied what they do but …very comparable.  What we’re talking about here with vagal tone is not heart rate variability in response to anything.  There’s people are sitting at rest, thinking about nothing in particular while we are measuring their heart rate.  So this is their base line levels of heart rate variability.  So, yes it’s very comparable in a loose sense.  Let’s put it that way.  
Ben:	Okay.  You want one more or you’re going to save it for later?  
Barb:	I should probably save it for later because I want to just touch base on the gene expression stuff because I know a lot of people have a lot of interest in that.  
Ben:	Okay.  
Barb:	So I’m going on to Slide 21.  This is just a picture to remind me to say that the results that I have to share here that were published in our paper in proceedings of the National Academy of Sciences this summer are cross sectional analyses which are kind of the low hanging fruit of my new collaboration with Steve Cole.  The purpose of the project that we set out to do together was to look at what are the effects of changing your daily diet of positive emotions.  Well, we needed to find a way for three different labs to coordinate.  My lab with a lab in psychiatry that was equipped to handle blood draws and then handshake also with Steve Cole’s lab in UCLA.  
So we collected a simple cross sectional study just to make sure that we had all of our procedures in line.  So what I can share with you real quickly here is the low hanging fruit from that first initial study.  
I’m on Slide 22 here.  The roadmap that we have is one I’m going to talk to you a little bit about Steve Cole’s prior work on adversity in the genome, look at perspectives and flourishing, and then look quickly at flourishing in the genome.  We really only have a couple of minutes for all of this so bear with me for going kind of quickly.  For some reason, these don’t have slide numbers on them.  I’m sorry about that.  I’m on Slide 24 with Steve Cole’s picture down in the corner.  The title is Genomic Correlates of Loneliness and Adversity.  
Now, this is called a heat plot that’s showing there.  Each row is a person and each column is one of about 200 some genes.  The reason these are pulled up is that this reflects some of Steve Cole’s prior work with a number of other researchers but this particular one is with John Cacioppo who studies loneliness.  They looked at chronically lonely people versus chronically integrated people and found that across the 22,000 genes of the human genome, about 200 or so showed differential expression depending on whether people had scored lonely or integrated.  You might think 200 out of 22,000, that’s just chance occurrence.  
What makes it clear that it’s not chance occurrence is that these genes have to do with a systematic up-regulation of the genes associated with inflammation in loneliness and also a down-regulation of anti-viral responses.  This is a pattern that Steve Cole had seen across many, many different kinds of adversity ranging from loneliness to bereavement to anticipated bereavement to low socio-economic status.  All kinds of adversity seem to shift the expression of genes in these reliable directions towards a greater inflammation and lower anti-viral response.  
Now, keep in mind the difference between genes and gene expression.  Our genes are our DNA but I think that’s like a blueprint.  Here, we’re looking at the RNA, which is how the building is actually built, which sometimes varies from the blueprint.  So it’s basically looking at actual cell features and not so much just the plan for how the cells should be made.  So think of that as the difference between genes and gene expression.  Genes are like the blueprint.  Gene expression is the building actually built which sometimes varies from the blueprint.  Okay.  How the building is actually built is what matters more for your health or for anybody living in that building.  Think of it in terms of your body.  How the building is actually built affects function far more than the blueprint, okay.  That’s how to think of the difference between them.  
So on Slide 25, which just starts with a “forward-looking immune system”.  This is Steve Cole’s theoretical contribution, which I think is quite significant.  What he calls the Conserved Transcriptional Response to Adversity.  It’s kind of a jargon phrase, kind of mouthful but it’s called CTRA for short.  

Basically, he argues that to the extent that the human psychology or a person’s psychology is experiencing isolation and adversity, then the immune system is forward looking and it is expecting bacterial infections.  

The reason why is because when people are isolated, they’re more likely to be … so, going back to our human ancestors… if you’re isolated, you’re more likely to have wounds of predation.  That saber tooth tiger’s going to be more likely to find a lone human than the well-integrated human or you could be in fights with people of your group.  

So when you have wounds as your major microbial threat, then your immune system can gear up to respond to the bacterial infections that could occur in wounds.  

Whereas if you’re socially integrated, you have a very different microbial threat as your biggest one.  You should be expecting viruses because all that happy connection and positivity resonance, well, you can be spreading viruses.  Your immune system needs to get into gear.  

So when you’re socially connected, your immune system is looking forward and anticipating viruses.  Okay.  So that’s Steve Cole’s past work.  
How am I doing on time?  I’m going to speed through this because I know you guys know a lot about flourishing.  
Two aspects of well-being, there’s sort of the feel good part, the hedonic well-being and the I’m going to call it ‘do good’ here just for brevity.  That’s the eudemonic, being involved in something larger than yourself.  So if you look at those two things.  There are two different facets of flourishing.  You can look at them separately.  They’re not one and the same thing.  Just in the same way that weight and height are two different things.  They tend to be correlated but those are two different things and have different effects on our well-being.  
Barb:	Let’s see.  How much more we can do in 5 minutes.  So I’m going to …
Ben:		Barb, you have the option of going long.  You don’t have to stop in 5 minutes.
Barb:	Oh, okay.  I will go long and if people need to leave at 2pm sharp, they can catch it on the tape or the transcript but I won’t go too long.  I’ll just go a couple of minutes long.  Actually it’s a travel day for me.  I’ve got a plane to catch.  

Okay.  So we see these reciprocal upward spiral patterns between these two forms of well being on Slide 28.  In large part, this is kind of broaden and build.  It’s like positive emotions build psychological resources like your ability to be connected to something larger than the self.  That in turn also promotes positive emotions.  

Now, if we link these two aspects of flourishing to the genome, the functional genomic approach in Slide 30…these are 80 people.  We measured their hedonic well-being and their eudemonic well-being and their depression.  We took blood samples from them and isolated the white blood cells and Steve Cole did his analyses to look at changes in gene expression again. What he did was target the set of 200 or so genes that are associated with the CTRA (the Conserved Transcriptional Response to Adversity).  

First thing I want to show you in Slide 31 is the high correlation.  This is just showing something that’s been found in past work,  including my own, that hedonic well-being and eudemonic well-being are correlated with one another, .79, but despite that high correlation, they have opposing relations to the CTRA gene profile.  
In Slide 32, let’s just focus in on graph A on the left.  What Steve Cole did here is pull out the pattern of genes that is known through about a half dozen previous studies to be associated with adversity.  That’s the CTRA profile.  We looked to see which of these aspects of well-being is most opposed to that.  Which is the most opposite of adversity?  What we find is that the eudemonic well-being is the one that looks like, in a way, the opposite of the adversity profile.  Whereas the hedonic well-being is showing a little bit of the pattern that’s associated with adversity.  Now, one thing that’s important to know is that these are what we call purified measures of hedonic and eudemonic well being.  It’s looking at the unique predictive power of each relative to the CTRA gene expression profile.  
Another way of saying that is, down in the note for the slide, that these analysis control for the other aspect of well being, plus a number of other things that are known to be related to health and white blood cell profiles.  

If you break that apart, the second part of the graph, the B on this page, shows that there’s a pro-inflammatory profile that shows up with hedonic well-being.  That’s one key difference between them.  

So one thing to address here, too, is the high correlation between the two. Statistically, we did this in our study by looking at two different variables.  One we call total well-being, which would be flourishing like scoring the scale where you’re adding up both the hedonic well-being and the eudemonic well-being to get total well-being or flourishing.  Another is to subtract one from the other and we did this subtraction in a way that pulls out the eudemonic predominance.  

For most people, they go hand in hand but there are some people who have more hedonic well-being than would be predicted by their eudemonic well-being.  Those are the people who are in the negative numbers here. It’s like you might consider those to be like the empty calorie positive emotions in a way that those positive emotions don’t seem to be based on or predicted by their amount of engagement in a larger purpose, those sorts of things.  So there is really only a quarter of the sample which showed anything like a eudemonic predominance and three quarters of the sample showed what would be called a hedonic predominance.  Those are the ones below the line.  
So if you pull those different … This is kind of looking at the diagonal, the off-diagonal correlates.  These are no longer super highly correlated.  They’re correlated at .1.  

And what we find is that when you look at total well-being, there’s no relationship whatsoever to the Conserved Transcriptional Response to Adversity genetic profile.  Whereas the eudemonic predominance is associated with an opposing influence.  

So what this is telling us is that both kinds of well-being don’t equally and directly influence our gene expression.  Especially in the immune system here that we’re targeting. There’s more of a direct connection between the eudemonic well-being, or that kind of meaning and purpose and seeing yourself as part of something larger, that kind of well-being seems to be most directly related to this healthy pattern of gene expression.  
So I’m going to skip past these next couple of slides.  In Slide 34, the short answer to the question, “Is this replicable?”is “Yes”.  It’s very replicable.  

Steve Cole did a boatload of Monte Carlo and simulation analyses to show how statistically replicable it is.  Just to get to the ‘implications for health’ slide (Slide 35), this is probably the most provocative outcome or conjecture that we make in this study:  That this may provide us an objective biological index of which way to live is better between hedonic and eudemonic well-being.  In Slide 36 is a little picture of the brain in both eudemonic and hedonic well-being arrows pointing up symbolizing the idea that with respect to how these feel, eudemonic and hedonic well-being both feel good.  They’re both equally opposite of depression and so they both seem like viable approaches to well-being.

But when you look at the patterns of gene expression, we see that eudemonic well-being is pointing towards a healthy profile whereas the hedonic well-being less so.  In fact, it’s pointing in the opposite direction.  So what that means is that again, keep in mind, these are highly correlated.  So, they tend to go together but when they diverge, you sure would be doing better off to be diverging in the eudemonic predominance mode rather than a hedonic predominance mode sort of an empty calorie positivity. 
 This fits really well with the broaden-and-build theory more generally in that positive emotions are not the end-all and be-all.  Positive emotions are valuable to the extent that they build resources and help us become better versions of ourselves.  
And so that is what I think we’re seeing in these data.  Of course, this is all cross-sectional.  The important data will be one week and looked at it longitudinally.  We’ll be able to do that soon.  But here, the suggestion is positive emotions in and of themselves are not healthy.  To the extent that they broaden our mindset, build our resources, help us find meaning and purpose, then they lead to a cascade towards health.  
So that I think is a good place to stop.  How are we doing on time?  2:06.  Thank you for suffering through an extra 6 minutes here.  If anybody wants to stay around and ask a question, I’ll stay until about 2:10, 2:15.  
Ben:	Okay.  Well, we definitely have questions.  Do you want to say anything at all about the survey?
Barb:	Oh, right.  Right.  I’m sorry.  Homework for Week 5 includes …We’re going to be getting into loving kindness meditation next week and I’ve … I normally … When I do any kind of presentation on the meditation proper, I ask for a simple show of hands on who has experience with meditation and Ben suggested that the way to get a show of hands with our format is for everybody to send an e-mail to info@mentorcoach.com and Ben will send you an e-mail reminder about all this.  Just put your answer to this multiple-choice poll in the subject line.  No need to have any body of the message, but if everybody does this and I can get a sense of people’s meditation experience before we go on to next week.  So, in the subject line, write ‘Love 2.0 poll’ and then put a number.  
The number will be 1 through 4.  
My question to you is what is your current level of experience with meditation or with loving kindness meditation or compassion meditation kind of fits with that.  
Respond 1 if you have no meditation experience.  
Respond 2 if you’ve dabbled with it a bit but you have no regular practice or sustained meditation practice.  
Respond 3 if you have experience with meditation, maybe a regular practice but hardly any experience or any exposure to loving kindness meditation or a cousin of it would be compassion meditation.  
Respond 4 if you are experienced meditator and you know a fair amount about loving kindness meditation or compassion meditation.  
So again, 1, no experience, 2 dabbled, 3 experienced but not with loving kindness meditation and 4, you have experience and practice with loving kindness meditation or compassion meditation.  That will help me gear next week’s lecture to the right level to where you guys are as a group.  Again, Ben will send out an e-mail that reminds you of all those things.  So thank you for that reminder, Ben.  
Ben:	Okay.  I’ve got a whole bunch of questions so we can just do a few and then I’ll just send you the rest for later.
Barb:	Okay.
Ben:	One is from Karen Shapiro who is an attorney and a coach.  She says, I am curious to hear Barbara’s thoughts on the habit or tendency for some people to be almost afraid of having too much of certain types of positivity.  In particular, pride, joy and sometimes love.  I have known clients and others who seem at times resistant to embracing these.  For example, when something good happens such as a positive achievement or self protective or superstitious things seem to pop up to prevent them from feeling joy or pride fully.  So they hold back or put the brakes on their pots of emotions a little.  Have you considered the roots and impacts, positive and negative, of such behaviors and your thoughts on the best practices if and when the habit kicks in.  
Barb:	Right.  Right.  Well that’s one I actually can really resonate with because I think when I started out studying positive emotions; I had that sort of a … Too good to be true kind of reaction to a lot of good experiences.  I think that the key there is there’s certainly wide individual differences and how people respond to feeling good.  Some people like you said are suspicious so what you’re describing is real.  It could reflect some sort of starting point differences in terms of being attuned to the negative but these things can change.  

Again, kind of going back to Ann-Marie’s remark at the beginning of class, these things can change when we change our environments or when we change our habitual ways of responding to ourselves.  A lot of times, the first place to start is with self compassion or loving kindness to the self and just sort of trying that mental exercise that if my child were feeling joyful right now, what I’d be wanting to squash that. Then realize well then maybe I shouldn’t squash my own.  So if we have the wish for people we care about to feel as good as possible and enjoy life and feel effective then we should allow that of ourselves.  I think habitually it’s important to recognize sort of what are the daily messages you take in.  

Now I just finished reading Brene Brown’s Daring Greatly and she’s got a small segment in there on the statistics on lawyers like military career folks, like police officers kind of live in a ‘win or die’ world.  That sort of thinking that you’re either a winner or a loser sets up some harshness in terms of the way people learn to habitually treat themselves.  

So there may be some ways in which the culture of certain professions kind of needs to be counteracted in some ways.  So that’s a great question.  I think we’ll make some inroads into it as well next week.  
Ben:	One more question?
Barb:	Sure.  
Ben:	This is from Lisa Hecht in Boise, Idaho who says, “In Positivity, Chapter 5, you talk about how Nina’s life was transformed through a program her employer sponsored and your team administered using apparently loving kindness meditation.  The method resulted in greater positivity as well as increased mindfulness in her life, and, as you illustrated later in the chapter, positivity and mindfulness aided and abetted each other in a virtuous cycle.  

Have you or others attempted to tease apart the influences of positivity versus mindfulness as independent factors? What happens if you use Vipassana meditation (bare awareness) with no attempt to otherwise influence positivity? 

Are positivity and mindfulness necessary conditions for each other and for an upward spiral?  For example, what if I’m not aware of my increase in positivity?  

Finally, can I increase awareness without increasing positivity over time?”
Barb:	Yeah.  Those are great questions.  Those are about three dissertations in there. In fact, one of my current students is looking at how mindfulness changes people’s perception of experience and we’re finding that mindfulness is associated with a subtle but a measurable positivity bias or being able to pick up positivity in the environment.  That shows up in research in some other labs as well.  So there is a connection between mindfulness and positivity.  Although some of the past work suggests that mindfulness works mostly on reducing runaway negativity.  That’s where its biggest payoff is.  We’re just getting our first wave of data in on the studies, the study in positivity where I call out Nina’s experience.  That was loving kindness versus the wait list control.  In a more recent work, we compare mindfulness to loving kindness to wait list control.  

One of the things we’ve seen so far is we get the same subtle increase in positive emotions with loving kindness meditation and it’s not there for people who are just learning mindfulness meditation.  Now, keep in mind that these are complete novices.  We require that people have no experience with meditation before they join our studies because we want to see the effect of going from nothing to this practice.  So, in the first few months of practicing mindfulness meditation, it’s not producing a positive emotion yield.  
Whereas the first few months of loving kindness meditation does produce that positive emotion yield and people practice it more.  In both groups we said, practice several times a week.  Every day is ideal.  Well, over the course of two months, the people who are doing loving kindness meditation, practice seven extra days.  So a whole extra week.  So what we’re testing there is whether the positive emotion yield is what gets them to direct their feet back to the cushion and to meditate again.  Although not everyone’s using a cushion but you know the logic there.  

Anyway, those are great questions.  I think that the questions are really charting out the cutting edge of the current science.  So we’re just kind of learning aspects of that right now but I do think both practices are really closely connected to our emotions but there may be an edge for loving kindness meditation.  At least empirically, that shows up in terms of a faster route to increasing positive emotions.  
I guess 2:16pm.  We should probably wrap it up.  Is that right?
Ben:	Right.
Barb:	Okay.  So …
Ben:	So I’ll just e-mail you the other questions.  
Barb:	Okay.  That would be great, the reading for next week is Chapters 5 through 7 in Love 2.0, and the experiential practice is to pick something from my Love 2.0 book web page, the one that has the meditations.  There are a number of guided meditations there and pick one.  Depending on where you’re starting, if you’d have no experience with loving kindness meditation, take the first one or take one of the other ones and just practice it a bit next week.  Then we’ll dive in to loving kindness meditation more directly in next week’s time together.  So thank you for your great questions.
Ben:	Okay.  Have a safe trip.
Barb:	All right.  Thanks.  Bye.
Ben:	Bye.

We are grateful to Amanda Horne of Canberra, Australia for editing this transcript!
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