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Kayt Sukel: Hello, and welcome to this edition of the Migraine Science Collaborative podcast. This is 
Kayt Sukel, and today I have the pleasure of speaking with Dr. Serena Orr. Dr. Orr is a clinician-
scientist and assistant professor of pediatrics and clinical neurosciences at the University of Calgary, 
and an attending pediatric neurologist at the Alberta Children's Hospital [ACH]. 

She directs the pediatric headache program in the section of neurology at ACH, and her main research 
interest is furthering our understanding of pediatric migraine. Specifically, she's interested in 
improving our knowledge of how to optimize acute migraine treatment, both at home and in the 
emergency department. Welcome to the podcast, thank you so much for joining me today. 

Serena Orr: Thank you for the invitation, I'm excited to chat about migraine in children and adolescents. 
 
Kayt Sukel: Let's start at the beginning. Tell me a little bit about what first interested you in the study 
of migraine, particularly in younger people. 
 
Serena Orr: Thanks for that question. I became interested in headache medicine actually as a pretty 
junior medical student. I knew that I wanted to do neurology and I wanted to work with children and 
adolescents, and I remember seeing my first pediatric headache patient my first or second year of 
medical school, and just really loving the approach that my attending took, which is a really holistic 
approach to the patient, trying to understand the disease that they were experiencing with migraine, 
but then also the other factors around living with a chronic pain disorder like migraine, the psychosocial 
aspects and the environmental contributors. And so I think what really attracted me to this field is the 
marriage between the neuroscience, the neurology, and the biopsychosocial approach to pain. I actually 
did my undergraduate degree in psychology, so it was a really nice area for me to land in and to be able 
to integrate those things. 

Kayt Sukel: Right, putting all of the pieces of the puzzle together. Those same pieces can be applied to 
the adult population. Is there something special about migraine in the pediatric population? Is the 
experience different, is treatment different? 

Serena Orr: A couple of things. First of all, I just love working with children and adolescents. But I think 
there’s so much opportunity in headache medicine in general, particularly in pediatric headache 
medicine. It’s been a field that's been really underserved historically, even in the context of how 
underserved headache medicine is in general. There’s so much opportunity to understand the unique 
biology and experience of migraine in younger people. The other thing is that, from a clinical standpoint, 
we don’t have a lot of data on this, but there is some data to suggest that if you can have good disease 
management from a really early age of onset, that you probably will have a better prognosis over time. 
So it's trying to get in and provide that excellent care and answer those research questions at a younger 
age so that we can modify the disease course. 

Kayt Sukel: Let's move on to the mental health aspect, because certainly a lot of your work has 
touched on anxiety and depression, and how mental health issues might influence the experience of 
migraine in children and adolescents. Why is this an area that you think deserves more of a focus? 



Serena Orr: I've been fascinated about this from a very early stage, because I think there is a lot of 
untapped potential in trying to understand the interaction between migraine and internalizing disorders 
and symptoms like anxiety and depression. There is a clear established co-morbidity between migraine 
in children and adolescents and anxiety and depressive symptoms and disorders. I think we recently 
answered that question in a systematic review that we just published a couple of months ago in JAMA 
Pediatrics, where we actually pooled together all of the studies that have looked at this question, and 
found that there's a significantly higher odds of having an anxiety or depressive disorder if you are a 
child or adolescent with migraine compared to peers, so about double the odds. And then at the 
symptom level, so having symptoms but not a disorder-level problem, there's a high-moderate 
association between migraine and anxiety and depressive symptoms.  

So we do I think know that and can say that with confidence and can say that clinicians should screen 
children and adolescents with migraine for these symptoms. But there’s so much that remains unknown 
about why that association exists. We think it’s probably bi-directional, so not only having anxiety and 
depressive symptoms early in life may predispose to developing migraine in people who are genetically 
predisposed, but also that having the experience of chronic pain and migraine potentially can increase 
the risk of having those symptoms. But there’s not a lot of data to actually support that belief that we 
have. 

And then, whether there is a genetic underlying association, we know that migraine tends to share a lot 
of genes with different psychiatric disorders, so that may be something that we need to explore more; 
there's a little bit of research on that. And then, just understanding I think how brain development might 
get skewed in a certain way, through the experience of migraine, towards having mental health 
problems or vice versa, I think it's a really fascinating untapped area that I think we need a lot more 
studies on. So, there’s a lot there to unravel and unpack and I think if we can understand the 
relationship between these things better, we can understand the disorder better, and better serve our 
patients.  

The other thing that's untapped is understanding whether having mental health symptoms may be 
related to headache-specific outcomes, and I don’t think that we know that and I don’t think we should 
assume that it is true, and we need more research in that space. 

Kayt Sukel: So, you just gave me the perfect segue because my next question was based on that 
review, the chicken-and-the-egg problem, the depression causing the migraine, or vice versa. And of 
course these are tricky things to untangle. What are some of the ways that maybe in the future we 
can look at this relationship to understand it better? 

Serena Orr: I think we'll need a variety of things, but I think a lot of this evidence can come from large 
population-based cohort studies where we follow people over long periods of time and measure these 
things and try to understand what is coming first or if it’s bidirectional. There was actually I think just 
last year a U.S.-based study that looked at adolescents with migraine and followed them out a few years 
to young adulthood and did find that they were at higher risk of subsequently developing anxiety and 
depressive symptoms and disorders. That’s one study, so it requires replication. 

We have some work in our lab that we’re going to be starting in the new year to leverage a large 
pregnancy cohort study where children were followed from birth out into adolescence, and we have 
repeated measures of mental health and chronic pain outcomes, and we'll be measuring migraine 



outcome in adolescents. These types of large data sets that are population-based and that follow people 
over time can help to get at that longitudinal piece as long as they’ve measured the right things, which is 
often the problem with these big population-based studies. You have to have somebody with an interest 
in headache and mental health come in and make sure the right measures are in there. A lot of the work 
that’s been done has been done in clinical populations where patients are seeing a neurologist and 
they're a very particular group of patients that’s not representative of the broader patient population, 
and that may perhaps be more care-seeking because of more mental health co-morbidities, etc. They 
may not have the same level of diversity as a population-based sample. We know that people that 
access care tend to be more white and more female, for example. And so, I think these population-
based studies are really important in trying to understand that chicken-and-egg question. 

Kayt Sukel: Speaking of longitudinal studies, you and your colleagues recently published a study 
looking at adverse childhood experiences [ACEs] and migraine. It was one of the first to really look at 
this relationship over time. Of course adverse childhood experiences have been linked to everything 
from obesity to depression to heart disease. Did the results of that study surprise you?  

Serena Orr: The results of that study did [surprise me], yes. That study was actually done with 
collaborators in Ottawa, where we leveraged data from the National Longitudinal Study of Children and 
Youth, which is a Canadian population-based study. It’s a beautiful cohort because a large subset of that 
population was followed from age zero to one, out to 14 to 15. So we had 15 years of data on these kids, 
and they were prospective measures of adverse childhood experiences in the first few years of life. So, 
there was a migraine outcome at 14 to 15. Our hypothesis was that adverse childhood experiences 
would be associated with migraine in adolescence and that that relationship would be at least partially 
mediated through mental health symptoms in childhood. We had a measure of anxiety and depressive 
symptoms in middle childhood, and we hypothesized that ACEs potentially would be related to migraine 
but driven/mediated through mental health. 

What we found was that adverse childhood experiences were strongly associated with migraine and 
adolescence, years later, which is kind of cool because they were quite separated in time measurement, 
and that there was a dose-response relationship, so that having exposure to one adverse childhood 
experience increased the odds by, I can’t remember exactly, one-point something. And then, if you had 
two or more adverse childhood experiences, the strength of the association was in the 2 to 3 range, 
somewhere around there, so a stronger relationship. That does get us closer to inferring potential 
causality because it’s longitudinal and dose-response.  

However, we did not find mediation through mental health. So we did not find that the relationship was 
at all mediated through anxiety and depressive symptoms in childhood, which had been our hypothesis. 
What that tells us is that there is an independent factor driving that relationship between adverse 
childhood experiences and migraine that perhaps is independent of mental health. It could be that or it 
could be just a problem of how we measured mental health and the timing at which we measured it; it 
was measured at eight to nine, and it was screening questions.  

But I think it’s very interesting, again, coming back to that fascination I have with these exposures early 
in life, whether they be stressful, toxic stress environments or mental health parameters, are they 
skewing brain development in a way that may bring out that genetic tendency to experience migraine or 
other forms of chronic pain? 



Kayt Sukel: Did that study find differences in what type of adverse childhood experience, the 
experience of neglect versus extreme poverty versus physical abuse, were there any differences in the 
type of adverse childhood experience and later development of migraine? 

Serena Orr: That’s a really great question that we didn’t actually explore, I wish we could, and maybe we 
should go back and look at that. We pooled the adverse childhood experiences together and just looked 
at the dose-response relationship, so whether you had one or two or more, but we didn’t subcategorize 
them in order to determine whether some had a stronger relationship with migraine versus others. 
Because one of the adverse childhood experiences was related to having a major medical illness, which 
could include head trauma. So we did a sensitivity analysis to pull that out to satisfy the reviewers that 
the relationship wasn’t driven through that exclusively, and it was not. So even if we pulled that out, 
there was still the same relationship with the ACEs and migraine. But I think that’s an untapped 
opportunity in that data set and perhaps others to try to understand that relationship at a more 
granular level. 

Kayt Sukel: That leads me to my next question, because you found this relationship between ACEs and 
migraine was not mediated by depression and anxiety. Yet so much of your other work shows this 
strong link between migraine and anxiety and depression. How do you square that? 

Serena Orr: I think this is one study, and we can’t conclude from one study that there’s no mediation 
between ACEs and migraine through mental health, particularly with the limitation that the 
measurement of the mental health symptoms was a one-time measurement at 8 to 9 years of age, with 
a small screening scale that pulled together anxiety and depressive symptoms. It’s certainly not the most 
extensive or robust measurement and may not have been done at the right time point. There may be 
critical periods where we can see these relationships and if we don’t capture them at the right time 
point or we don’t capture cumulative exposure, then we may not be able to see the effect. In particular, 
if you're just looking at a one-time measurement of one point in life and, as we all know, there are times 
in life that are really hard or much easier, and we’re not really capturing the global experience as well 
with that type of methodology. So I think we have to be cautious about interpreting that finding.  

But I think it is also possible that all of these things are somehow related but maybe not in the ways that 
we’ve construed. Perhaps the ACE-migraine relationship is not driven through mental health symptoms, 
and there is another driving factor, for example, skewing the brain towards a more threat-based toxic 
stress development pattern where you have hyperactivation of the hypothalamic-pituitary axis, different 
patterns of development that really aren't necessarily driven through mental health symptoms. So that’s 
also possible but I think we need a lot more work in this space to understand these relationships better. 

Kayt Sukel: So let's switch tacks a little bit. In any editorial that looks at headache research, one of the 
first things that people write about is how migraine and headache research is severely underfunded. 
You recently co-authored an op-ed with Dr. Robert Shapiro calling out this so-called elephant in the 
room, and the potential stakes of this lack of funding. What inspired you [both] to write that piece? 
Why now? Why is this the right time for it? 

Serena Orr: I think it’s always the right time to bring out these issues. Researchers care; that’s actually a 
motto at my institution that's being adopted. We cannot provide good care to patients with any 
condition without adequate research funding, because we can’t move forward care in an evidence-
based manner without funding. And I think what inspired me to write this piece was a publication from 



last year that looked at NIH funding patterns on the pediatric side, and basically coded, with the ICD-10 
codes, the different categories of diseases, and then looked at NIH funding patterns based on those 
categories. And I came across that study a couple of months before we decided to write this piece 
together, and, I was like, ‘Wow, look at that graph.’ Headache disorders are the number one most 
underfunded pediatric disease when you look at NIH funding versus disease burden; so they measured 
burden looking at disability-adjusted life years and hospitalizations for different disorders, and headache 
came out at the top. And then I was approached to write this piece in collaboration with Dr. Shapiro, 
who has done wonderful advocacy work to try to bring this issue to light in terms of NIH funding 
patterns and equity for headache disorders, and then came across a whole bunch of data that shows it’s 
basically the same in terms of adult funding patterns, too. So, in the U.S both adult and pediatric funding 
patterns are strongly showing that headache disorders are one of the top two or three underfunded 
chronic diseases. When you look at disease burden, we don’t unfortunately have access to data like that 
in Canada where I am, just because of how the reporting goes, but there is some data in Europe as well 
to suggest that it probably looks the same over there. 

And this is a huge problem because we can’t do research without funding, right, it's pretty obvious, I’ll 
just say it. And we can’t improve care without research. And I think some of the reasons for the 
historical funding problems have been because of stigma, to be honest. There’s a beautiful study 
published by Mirin a couple of years back that looked at NIH funding patterns in adults and they divided 
the patterns out by gender dominance of the diseases, so male versus female dominance. And then they 
looked at categorizing again NIH funding dollars based on disease burden, measured by disability-
adjusted life years. And if you look at their table on female-dominant diseases, migraine and headache 
disorders were in the top three, and the conclusion of the paper was that male-dominant diseases are 
significantly more funded relative to burden than female-dominant diseases. And within female-
dominant diseases, migraine and headache disorders are in the top three. And so, historically, this has 
been the pattern and there are a lot of equity issues that come into it, in terms of gender-based funding 
and things like that. So, I think it's a hugely critical issue and something that we need to advocate for, 
both in the U.S. and globally because likely we’re seeing the same patterns in other countries too, based 
on the preliminary data. 

Kayt Sukel: What advice would you have for other researchers or patient advocates to help increase 
that funding? What can be done? 

Serena Orr: I think this is where having [the voices of] patients and people with lived experiences join 
the voices of researchers and clinicians to really lobby governments and to bring this issue to light is 
going to be really helpful, because the squeaky wheel is going to get the grease. People with lived 
experience bring a huge perspective to the table that researchers and clinicians can’t. We’re much more 
powerful together, so it's finding those opportunities to collaborate between all the different 
stakeholders and just bring the issue to light.  

One opportunity within the US is the Headache on the Hill initiative that Dr. Shapiro has led and has 
been very involved with. There’s a yearly application process that comes out in the fall for people to get 
involved and go advocate for better headache funding in the US. That’s a very tangible example of what 
to do. And I think we need to all be better at partnering together, the different stakeholders, and 
coming together, writing pieces, lobbying government, doing what we can to bring the issue to light. It’s 



even in how you write your grant. I recently submitted a grant and I talked about this. I was like, ‘Look, 
we need more research on this. This is significantly underfunded and there’s equity issues here we need 
to address.’ 

Kayt Sukel: You just talked about stakeholders coming together. Certainly there's a lot of fascinating 
research being done on the molecular and genetic side, and then on the social and psychological side. 
There are overlaps, but sometimes that work seems quite siloed. From your perspective, what can we 
do to bring those things together? 

Serena Orr: I think that the increasing focus on personalized medicine will help to propel this because I 
think a lot of funding institutions and academic institutions are recognizing that our future is 
personalized medicine. And personalized medicine is going to have to, when you look at a chronic pain 
disorder like migraine, it's going to have to take a biopsychosocial approach, and integrate genetics, and 
neurobiology, and psychological state, and social factors, and structural/environmental factors, to 
understand something as complex as migraine or other chronic pain disorders. I’m hopeful that this 
societal impetus towards personalized medicine will force some of that better integration between the 
basic science and the more psychosocial/clinical approaches. 

But I think, at the end of the day, in order to have good translational science, however, it's about 
relationship building. And like you said, traditionally, the basic science people go to their meetings and 
the clinical people go to theirs and the psychologists go to theirs, and people are siloed de facto by their 
organizations.  

And so, trying to have initiatives that bring those people together, and to develop relationships and 
brainstorm together and work on collaborations is going to be really critical. I know that in the American 
Headache Society, and I’m on the editorial board for the Headache journal, we're really trying to get 
better integration with basic science to push forward that agenda. And I know at my institution, a lot of 
our research institutes are trying to work on that relationship-building between different types of 
scientists because that’s really how we are going to do better work and get closer to personalized 
medicine, [by] building relationships with people we can collaborate with. And it’s hard because we 
speak different languages, we go different places, we're a bit siloed. It’s going to take a lot of effort and 
a lot of motivation. But I think organizations both at the institution level, at the society level, even at the 
funding level, can really try to encourage that by setting up structural ways to encourage collaboration, 
whether that be being in the same place at the same time or encouraging grants that are focused on a 
multi-disciplinary approach and translational science. There are ways to do that at the higher level, 
hopefully to encourage more collaboration and relationships. 

Kayt Sukel: Thank you so much for your time today, it's been a pleasure learning more about your 
work and your thoughts on these issues. 

Serena Orr: Thank you so much for the opportunity. It's really exciting; I think our field is really at a 
pivotal moment where we have so much opportunity for growth, and there's so much good science 
happening, so it's always exciting to talk about it. 

Kayt Sukel is a freelance writer based outside Houston, Texas. 


