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Introduction (00:06): There is no way for a patient to avoid the weather, at least not in 

relation to atmospheric or barometric pressure. However, all those triggers that are usually 

mentioned in the context of migraine — on their own, they probably cannot trigger a 
migraine. So, you need some degree of vulnerability so that, on a given day, a trigger is able 

to trigger an attack. And sometimes you're likely to need several triggers where you say, 

"OK, the weather is now ... we have a change," which on its own does not trigger an attack. 

But if at the same time you have not slept well, or you have skipped a meal, or you're very 
stressed — then suddenly if you have two or three triggers, it's enough. 

Wendy Bohmfalk (00:54): Many of us eagerly await the change in seasons but for those with 

migraine, this can trigger a new round of attacks. And what about those rainy or hot and 
humid days? They can be unbearable, but it's impossible to stay inside all the time. Why is 

weather such a problem? And what can we do about something that is not controllable? To 

talk about weather triggers and remedies for migraine is Dr. Jan Hoffmann. Dr. Hoffmann, 

welcome to the Migraine World Summit. 

Dr. Hoffmann (01:25): Thank you very much for inviting me. 

Wendy Bohmfalk (01:27): I read through several studies about weather and migraine and 
saw conflicting results. You did a study on the influence of weather on migraine. Did you find 

that weather is a significant trigger? 

Dr. Hoffmann (01:38): Yes, we certainly did. However, there is a significant discrepancy. You 

have, in clinical practice, a lot of [people with migraine] who tell you that weather changes 
are one of their most intense triggers — especially if they have several days of nice weather, 

for example, and suddenly there's a thunderstorm, which then not only triggers the rain, and 

in the end triggers their migraine attack, as well. But if you try to analyze that in a structured 
trial, it is actually very, very difficult. And we did two studies several years ago; one of them 

with a hundred patients where we looked at exactly that question and we found out that if 

you take those hundred patients and pool them, we actually don't find a significance 
between weather changes and migraine. However, there seems to be a subgroup — in our 

case it was 13 patients, so 13% — that do show a correlation to weather changes. So, 

certainly in a subgroup it seems to be relevant. 

Wendy Bohmfalk (02:52): So, why do you think so many people with migraine think that 

weather is a trigger? And I'm guessing it's much higher than 13%. 

Dr. Hoffmann (03:00): I completely agree that it is very likely that it's more than 13%. The 

reason for the 13% is that when doing such a trial, you have to be very strict with your 

statistics not to find any significance which looks nice on the paper, but has actually no 

clinically meaningful difference. And then there are other aspects like the study design, 

which may influence the outcome. For example, there are days where [people with 
migraine] are more vulnerable to an attack than on other days. So perhaps a specific 

weather change on day X triggers an attack, or contributes to triggering an attack, whereas 

on another day it just has no influence or it's not enough to trigger an attack. So that 
certainly explained some of the discrepancies. 
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Dr. Hoffmann (03:57): The other problem is that with those triggers — and it's not 
necessarily only weather; it's also food, for example, or bright light — that you can get 

confused between what we call premonitory symptoms, which is the phase right before the 

headache starts — up to 48 hours before that — where people already feel certain 

symptoms that they don't associate with their migraine, like food cravings, for example. And 

suddenly they eat, for example, some things very specifically because they have a craving for 

that; then 12 hours later, they get their attack. And obviously, they make the connection 

that this food that they just ingested is actually causing the problem, where in reality, 
something else already led them to eat, let's say chocolate or sweets — and with weather it 

is exactly the same. So perhaps on a certain day, [people with migraine] perceive a more 

drastic weather change, or they suddenly notice — where on other days, they just wouldn't 
have cared about it — because they were already more sensitive because they were in a 

premonitory phase. I think those several, three or four factors, they can explain why patients 

have a totally different perception — or at least, let's say, way more patients tell you that 
there is a relationship — compared to the numbers we find in the trials. 

Wendy Bohmfalk (05:27): That makes sense. It's definitely understandable. So, I guess my 

next question to that would be then [about] whether it's [that] the migraine has already 

started or whether the weather truly is a trigger. Has there been any research done on the 

effects that weather has on the brain? Like, what is it actually doing that is potentially 

changing the brain or changing the sensitivity level? 

Dr. Hoffmann (05:53): There's not much. But, for example, there is one very nice study done 

on rodents where you in fact see that when pressure changes — barometric pressure 

changes — it can indeed influence the discharge rate of pain-conducting neurons in the 

trigeminal nucleus caudalis, which is one key area in the brain stem which is highly relevant 
for the pathophysiology of migraine, because it integrates the painful signals which come 

from the periphery — from outside of the brain — and go into the central nervous system. 

So, that was one of the few studies that really proved that there seems to be a relationship 
between changes in pressure and changes in firing rates of those neurons. However, we 

don't have, really, data — solid data — on temperature or humidity. It's mainly barometric 

pressure where we have data. 

Wendy Bohmfalk (06:55): I'm going to dive into barometric pressure a little bit more later; I 

know you've heard that phrase: Some people feel like they're a walking barometer. But — 

you did kind of touch on — what are some of the other most common weather triggers that 
you hear about? 

Dr. Hoffmann (07:09): Well, the most common ones we hear are, in the first place, the 

pressure changes — but then temperature, humidity, sometimes it's bright light that is 

mentioned, or flickering light, as well. Those are essentially the most prominent ones. 
Sometimes people also mention winds — specific winds — or specific weather conditions. 

There are some areas where, suddenly in winter, you can have, for several days, an unusual 

warm front that may then trigger attacks. And finally, the last one is the amount of light 
exposure that you have. For example, we do know that in certain areas in the world where 

you have long winters — if you go very much to the north or very much to the south — 

those long winters, or the hours that patients are exposed to light, do have an influence on 
their migraine frequency. 
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Wendy Bohmfalk (08:08): Oh, that's really interesting because I had a question for you as 
well about, does where you live impact your migraine? And do certain locations cause more 

migraine than others, potentially? 

Dr. Hoffmann (08:20): Yeah, the reality [is], it's not so much where you live, as such. It is 
more ... light exposure is one aspect, but it's not dramatic; but it is an aspect. And it's really, 

again, difficult to distinguish how much is light. Or, for example, if you have less light 

exposure, that can also affect your mood — and perhaps the low mood may then increase 

your headache. So it's very difficult to really be sure that it's a direct effect of light, and it's 
not indirect effect that goes through some other pathways — like mood, for example — 

which is then reflected in a higher or lower migraine frequency. But in general, if you move, 

you would expect that at some point you adapt to the new environment and then you 
should fall back to your normal frequency, if you may say so. There are no differences in the 

prevalence of migraine worldwide — or not significant ones. So, it looks like it doesn't 

matter on which continent you live and at which altitude you live. You could also argue and 
say, "OK, if we say barometric pressure, for example, plays a role ... so perhaps you would 

have more migraine or migraine would be more prevalent if you live at a high altitude." But 

we have no evidence for that. 

Wendy Bohmfalk (09:47): So I should unpack my bags that I have for San Diego, California, is 

what you're telling me? 

Dr. Hoffmann (09:53): Exactly. 

Wendy Bohmfalk (09:53): So back to barometric pressure. What do we know? And you 

mentioned that a little bit with the study, but what do we know about the impact of 

barometric pressure on migraine? Is there a certain number, or is there a change in pressure 

that we should be watching for? 

Dr. Hoffmann (10:09): Our studies showed that it is not so important how high or low the 

pressure is, it is actually the change — the sudden change of something that the body is 

used to over the past days or so. And that is a pattern that you see in many aspects in 
migraine. For example, if patients oversleep or if they undersleep — both are triggers in the 

sense that they make it more likely to have an attack, but not necessarily lead to one, but 

they make it more likely. Same as if you skip a meal on the one-hand side, or if you overeat; 
that would be another example. Another one is menstruation: If you have a high level of 

estrogen that then suddenly decreases — and this sudden hormonal change is the one 

which then triggers the attack. It's not so much if the level, as such, is high or low — it's the 
change. And with the weather, it seems to be exactly the same because we could not show 

that a high or a low pressure has an effect. It was always the change, and the change didn't 

matter if it was from a low pressure to a high one, or from a high one to a low one — that 

didn't really make a difference. 

Wendy Bohmfalk (11:24): Do some people seem to be more affected by one or the other — 

or you're saying that really it's just the change period? 

Dr. Hoffmann (11:30): We saw all aspects. We saw patients who were only having attacks 
when pressure was decreased or when it increased, or then there were some patients who 

reacted to both. So there was no clear pattern where you could say, "This is the usual thing." 

And I mean, one of our aims — why we did the entire study — was, in the end, to be able to 
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tell patients, "You know, if you see that there is a fall in barometric pressure of so-and-so 
much, then you have a high risk and then you have to be careful," or, "If temperature rises 

or falls by, I don't know, 2 degrees, then you have to be careful." But that didn't materialize 

because there is no clear pattern in one direction. And then in the end, the prevalence of 

attacks compared to an entire year still is, in most patients, quite low to get a significance 

there. 

Wendy Bohmfalk (12:27): And what can be done? You said you need to be more careful if 

you're anticipating changes, either rises or pressure lowering. What can be done to prevent 
migraine from barometric changes? 

Dr. Hoffmann (12:40): That is a very good question, like saying, "Now we see where the 

problem is, but what do we do about it?" And ... not much. Because we do know that, I 
mean, there is no way for a patient to avoid the weather, at least not in relation to 

atmospheric or barometric pressure. However, all those triggers that are usually mentioned 

in the context of migraine — on their own, they probably cannot trigger a migraine. So, you 

need some degree of vulnerability so that, on a given day, a trigger is able to trigger an 

attack. And sometimes you're likely to need several triggers where you say, "OK, the 

weather is now ... we have a change," which on its own does not trigger an attack. But if at 
the same time you have not slept well, or you have skipped a meal, or you're very stressed 

— then suddenly if you have two or three triggers, it's enough to trigger an attack. 

Therefore, if you see that, for example, you have those five nice sunny days and suddenly 

you have a thunderstorm, it may be an idea to try to limit the exposure to other triggers as 

much as you can. But there's not much you can change in weather. 

Wendy Bohmfalk (14:00): What about ... are there certain times of the year that are worse 

for migraine attacks? I know for me, just the change in seasons or oftentimes the fall — the 
best season — seems to trigger an attack. But what do you think about that? 

Dr. Hoffmann (14:14): Yes, there seems to be a mild variation in seasons where you have a 

lot of weather changes — and where also light exposure changes — but it's not dramatic. 

There are other primary headaches like cluster headache, for example, where this is much 

more marked — where you say, OK, in summer, for example, you don't see as many cluster 

headache patients in your outpatient service as in spring and in autumn. And we have no 

idea really, why this is such a dramatic change in the prevalence; but in migraine, it's not as 

marked, but it is a little bit. 

Wendy Bohmfalk (14:52): One of our viewers, Sarah, wrote in and said that the air quality 
problems on the United States West Coast in 2020, due to fires, seem to make migraine 

more difficult. Why would this be? And what are some strategies for people who live with 

poor air quality? 

Dr. Hoffmann (15:10): Air quality really seems to be a problem for [people with migraine] — 
be it the fires, for example, that you had mentioned now from California, but also in large 

cities where you have a lot of pollution. On days where there's more pollution, you just hear 

from patients that it seems to be a correlation, but there are no clear studies that show that 

correlation in an objective way — and even less [do] we know what is the reason behind 

that. So you could speculate that perhaps it is the nitrous gases, for example — because we 

know from other substances that you can infuse nitric oxide donors, for example, that they 
may be able to trigger attacks — but the concentration differences in the atmospheric air at 
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the end of the day are not so significant that it would seem obvious. So, bottom line is, we 
don't know for sure what is the pollutant that really is responsible for that reason. 

Wendy Bohmfalk (16:19): Another viewer, Karen, writes in: "Heat and being in the sun are 

huge triggers for me — almost an immediate attack follows. Other than not going outside in 
hot weather, are there other things I can do?" 

Dr. Hoffmann (16:34): The idea of not going out in that situation is probably the best thing 

that you can do. You obviously then [can wear] sunglasses to limit the light exposure as well, 

which is probably painful. But as I mentioned initially, it's very hard to say how much of that 

is indeed a premonitory symptom. And if it is, you can wear sunglasses and you can avoid 

the weather to go out; if it's warm, you will still have your migraine attack. And so the 

possibilities are quite limited to do something against it. 

Wendy Bohmfalk (17:14): If you know that you are a weather-sensitive patient, does it make 

sense to start taking medication when the weather is going to change in order to prevent an 

attack? 

Dr. Hoffmann (17:24): It does not [and] there are several reasons for that. First of all, 

weather — if it is a trigger — it is one of many triggers. And as I said initially, in many attacks 

you probably need several triggers so that you can trigger an attack. So, if you have a specific 
change in weather parameters like pressure, you don't know if at the end of the day it really 

triggers an attack — or if today it does, and tomorrow it doesn't. And in headache or in 

migraine, we have the risk of medication overuse headache. So, if we have on the one-hand 
side, no evidence that treating an attack before it starts — just because the weather 

changes — that would have any benefit; we have no evidence for that. But on the other 

hand side, we do know that if you overuse painkillers, then you have a high risk of making 

the entire thing worse because migraine then, at a certain point, becomes more and more 

frequent and more and more intense. And this is something that we definitely have to avoid, 

and many patients have that problem. So I would not encourage patients to take a 

medication or an acute medication — much better said — without really having pain. 

Wendy Bohmfalk (18:44): Why are we sensitive to the weather some days, but not always? 

Dr. Hoffmann (18:49): There is more and more evidence showing that over a given month, 

the threshold to trigger a migraine attack varies substantially. So there are days where 
you're very susceptible to have a migraine attack, and other days where you're not. 

Probably, for example, a change in weather may be the last thing you need to trigger an 

attack, whereas on another day, you just wouldn't care. 

Wendy Bohmfalk (19:18): Why does our threshold change? I certainly see that reflected in 

myself. I feel like I could be doing nothing wrong, you know, at all in terms of my triggers. 

And then one day, I'll just have an attack. And some days I can do a lot of things wrong and 

not have an attack. And so, do we know much about why threshold changes? 

Dr. Hoffmann (19:36): There are certain factors that we do know. First of all, there seems to 

be — or there's more and more evidence —that there seems to be a natural variation. There 

seems to be a cycle, which just cycles several times a month, which makes you more or less 

susceptible to it. And then there are other aspects that can influence the susceptibility of 

that system, like, for example, hormonal changes. This is a reason, for example, where there 
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is a frequent correlation between the start of the menstruation that you say, OK, the day 
before, or the first day, patients are very vulnerable to have an attack. And it is not that the 

hormonal change by itself is the only trigger; it probably just makes it very, very likely to 

have an attack, and then something else comes across and then it happens or perhaps it 

even happens spontaneously — because it's so likely and you're so susceptible in that 

situation to get an attack. 

Wendy Bohmfalk (20:39): I really hadn't heard that about the cyclical effect before. I find 

that very interesting; I'd love to know more, as more information comes out about that. So 
back to the weather — if we're anxious about a change in the weather, can this potentially 

make us more susceptible to having a migraine attack? 

Dr. Hoffmann (20:57): So, I think one of the best triggers for a migraine attack is actually the 
fear of having a migraine attack. So, many [people with migraine], for example, tell you the 

story that they sit somewhere in the subway and they just suddenly think, "Oh, I forgot my 

triptan at home or my painkiller at home." And just the fear to think, "I cannot have an 

attack today because I have no acute medication with me," is likely to just trigger the attack. 

And that is not imagination; it's just the fear of having an attack that just makes it so likely to 

happen that they've been really triggering the attack — and this is the same with weather. 
So I would always recommend to patients not to overstress certain trigger factors like the 

weather, for example. So, it's interesting to know that there may be a correlation, but they 

should not organize their entire life around weather changes or trigger factors — because 

they already suffer enough with the disease, and they really just want to avoid things where 

you really know that they have an influence and not avoid everything you come across, so to 

speak. 

Wendy Bohmfalk (22:10): What are the repetition and avoidance theories for trigger 
management? And how does that apply to what you were just talking about in a way — and 

to weather triggers, in general? 

Dr. Hoffmann (22:20): So the repetition theory says that if you have a certain trigger, for 

example for migraine, that you should expose yourself over and over to it — so that 

essentially you then somehow get used to it, and certain changes in your nervous system 

happen so that you're no longer vulnerable to it. However, we have no indication that this is 

the case with weather and migraine — and you are essentially exposed to that phenomenon 

[as of] the day you're born. And there is no way for you to have a significant influence on, for 

example, changes in barometric pressure. So the repetition theory, in that sense, I think, 
does neither apply nor is it a useful treatment strategy. 

Wendy Bohmfalk (23:15): Were there any other significant findings in your study that you 

would like to call out as particularly insightful or important? 

Dr. Hoffmann (23:21): Regardless of the outside temperature, for example, temperature in 
your body is very strictly regulated. So, if outside it's suddenly 40 degrees, [it is not] 40 

degrees in your body. So you downregulate the temperature in your body. So, how does the 

outside temperature, for example, translate into a higher risk for migraine? And the same as 

with atmospheric pressure — where does it actually translate, or how does it influence 

central trigeminal processing? And interestingly, the rodent study that I mentioned earlier, 

they found that the neurons that were most sensitive in the brain stem to those pressure 
changes were the ones who had their input from the cornea of the eye — where you would 
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say, “Hmm, that would actually make sense,” because it's one of the few regions, trigeminal 
regions, which are really exposed to atmospheric changes. But even so, we know so little 

about it from a pathophysiological standpoint, that I think these are things that are 

interesting to know from a pathophysiological standpoint. But at this moment, [we] have a 

limited application for the majority of [people with migraine] in terms of consequence — 

what they should do or not do. 

Wendy Bohmfalk (24:44): So hopefully a lot more to come about this and we'll start to learn 

more. From a previous interview that we had on the Migraine World Summit, one of our 
speakers mentioned that in certain patient groups who have weather-related headaches, 

that they respond sometimes to water pills and to medicine that treats altitude sickness. 

What are your thoughts on those treatments for people with migraine? 

Dr. Hoffmann (25:07): Well, altitude sickness is a different mechanism; but nevertheless, we 

use, for example, acetazolamide for other headache syndromes, as well. It has an influence 

on an enzyme called carbonic anhydrase, which seems to be related in the production of 

cerebrospinal fluid. So if there is a degree of edema ... or increased spinal fluid pressure, you 

would think that could have an effect. But those are mechanisms that on a very low level 

may play a role in altitude sickness, but not in the changes that we see here on a daily basis 
if it's just the weather that changes. And there are certainly no randomized trials that would 

ever see if acetazolamide, as an example, has an influence on weather-triggered migraine. 

Wendy Bohmfalk (26:08): And what about the water pills then, too? 

Dr. Hoffmann (26:11): Same. There is no evidence that they really help you in that context. 

And with preventives, it's always a bit ... you have to be quite sure when to use them and 

when not, because most of those preventives have a substantial risk of side effects. And so 

you need to have a certain headache frequency before it makes sense to start them. And 

you need some solid evidence that they really reduce the risk of what you want to treat. But 

in that case, both medications, and especially acetazolamide in the dose range you usually 

need, are likely to cause side effects. And if you don't have solid evidence that weather 

really triggers attacks — and even if it does, how many attacks which you have in an entire 

year are really triggered by weather? 

Wendy Bohmfalk (27:04): Is it helpful, do you think, to track your migraine attacks and 
weather changes? You mentioned that weather changes don't usually make up the majority 

of attacks, but does it give you more information to track? 

Dr. Hoffmann (27:15): It can be, but I would be careful. It can be, but the problem is that 
there are some patients, the more they document, the more they think about their migraine 

and suddenly may feel that suddenly things get worse — like catastrophizing — so that 

you'd suddenly see how much you have and you keep documenting. And some people say, 

"Well, perhaps you should document the days where you have no migraine," just to do it the 
other way around. 

Wendy Bohmfalk (27:45): Especially with weather, there are so many factors at play, you 

know — is it a trigger or is it a premonitory symptom? Is there ... what's your threshold at 
the time? What other triggers are present? So, it's probably hard to even tease it apart to 

know for sure — kind of like you're saying — if it actually is a weather trigger. 
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Dr. Hoffmann (28:02): That was actually something that surprised us, as well, when we did 
the study, because you think: It is such an obvious question, so many patients tell you this — 

it must be easy to study. And it's actually the opposite because there are so many factors 

that are connected to each other. And then it's statistically very difficult so that you don't 

come out with a message and say, "Oh, here's a significance," that in reality has no clinical 

consequence or importance whatsoever. So it is much — if you look into the detail — it's 

much more difficult than initially thought. Which is, as I said, frustrating because it's so 

common that [someone with migraine] tells you, "Weather is one of my essential triggers." 

Wendy Bohmfalk (28:43): Well, I think everybody watching this knows that they have a 

complicated disease. And I think that you've made that point, as well — that we don't have 

all the answers yet. But I'm hopeful that we'll continue to study this and find out more about 
what's going on, you know, what's causing our migraine. And I guess, do you have any other 

thoughts you'd like to leave with our audience before we conclude today? 

Dr. Hoffmann (29:03): I think one — what I mentioned a bit earlier: I think even if patients 

realize that there is a certain connection between weather and migraine, I would try not to 

overinterpret it so that you don't become too worried about it. Because if you think there is 

a connection between headache and weather, then the weather changes and you somehow 
already expect it to happen, and then you make the attack more likely than if you would be 

totally relaxed and thinking, "I'll just ignore it." 

Wendy Bohmfalk (29:34): For people that want to know more about the work that you're 
doing or follow you, do you have a place they can do that? Or is there a place or resources 

that you would like to share? 

Dr. Hoffmann (29:43): Yeah, there are certainly many websites with valuable information on 

migraine — like the International Headache Society, or the American Headache Society, or 

The Migraine Trust website here in the U.K. — with valuable information on the individual 

headache disorders and also on treatment strategies. So I would recommend visiting those 

three sites. 

Wendy Bohmfalk (30:07): Well, thank you so much, Dr. Hoffmann. Thanks for joining us 

today at the Migraine World Summit. 

Dr. Hoffmann (30:12): Thank you so much for inviting me. 
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