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Introduction (00:05): With each headache attack or cortical spreading depression, there is a 
release of cytokines, and these are chemicals that cause inflammation. So, there is a neuro-
inflammation that comes with each headache. And over time, it's believed that this can change 
the sensitivity of — and frankly the function of — special sensory nervous systems, including the 
olfactory one. 

Kellie Pokrifka (00:40): How many of us have had an entire night ruined by the wrong scent? So 
many of us with migraine just need to walk by a perfume store, fill up our gas tank, or attempt 
to cook salmon for dinner and suddenly the entire night is ruined; we're debilitated by nausea, 
vomiting, and extreme pain. While not as frequently talked about as light or sound sensitivity, 
sensitivity to scents is a major component of migraine, and it can be equally as debilitating. To 
help us discuss the mechanisms behind this sensitivity and to teach us some ways to learn how 
to cope with scents during our migraine attacks is Dr. Frederick Godley. Dr. Godley, welcome 
back to the Migraine World Summit. 

Dr. Godley (01:18): Oh, thank you, Kellie. I'm looking forward to this. 

Kellie Pokrifka (01:21): Happy to have you here. So, how prevalent is osmophobia? 

Dr. Godley (01:26): We should start by talking about the word "osmophobia," which technically 
means fear of smell. But when we're using it in regular discussions around migraine, we're 
talking about having hypersensitivity to smell. So, usually this smell can either be unpleasant or 
repulsive. But it's important to also understand that osmophobia is a condition which affects 
people without migraine. So, there are a number of neurologic conditions that also create 
hypersensitivity to smell, and they include Lyme disease, autoimmune disease, multiple 
sclerosis, Parkinson's disease, Alzheimer's disease, and epilepsy. 

Dr. Godley (02:25): So, to answer your question, prevalence of osmophobia amongst people 
with migraine has quite a range: between 25% and 90% in the literature. So, why is it that 
there's such a wide range? It's probably because the term covers a number of different 
conditions. Specifically, when smells are a trigger of a headache, that's different than having a 
hypersensitivity to smell. So, we find that if we're talking about triggers, about 50% of people 
with migraine disease describe having some kind of an odor that can trigger their headache. In 
addition to that though, once a headache is triggered, there's another group of people who will 
talk about how they become sensitive to smell during their headache. So that group of people 
can be divided into the ones who get a heightened sense of smell prior to the headache — and 
that's about 10% to 20% of people — versus getting this heightened sense of smell during the 
headache — and that's more like 20% to 50% of people. 

Kellie Pokrifka (04:11): Does it ever get confusing? Can it be mislabeled as a trigger when it's 
actually a premonitory symptom of migraine? 

Dr. Godley (04:21): Well, that's a good question. I'm not sure that I know the answer. I think that 
this gets into this whole issue that it's a complicated interaction — the olfactory nervous system 
with what's going on inside our central nervous system. And so, it can be confusing whether this 
is a trigger or you've just gotten a heightened sense of smell. 

Dr. Godley (04:51): The other factor is that people who have a heightened sense of smell during 
a headache attack is inconsistent. So, some people, 50% of people, every time they get a 
headache, they get heightened sense of smell, but the other 50%, there's quite a wide range — 
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20% report getting this heightened sense of smell only 20% of the time that they're getting their 
headaches, whereas 30% have this sensation only less than 50% of their attacks. So, there's a lot 
of variability between people. Then there's this phenomenon of interictal sensitivity to smell. So, 
by "interictal," that means that people have a heightened sense of smell when they're not 
having a headache at all. And this phenomenon also has a lot of variability. There's a range of 
people who have it constantly and then a range of people who have it only on and off. 

Kellie Pokrifka (06:21): So, people with migraine can have sensitivity to smells as a trigger, a 
symptom of a migraine attack, and they can even experience it in between migraine attacks. Are 
people with migraine and osmophobia different from people just experiencing migraine without 
osmophobia? 

Dr. Godley (06:36): Well, there is a report in 2008 where a researcher looked at patients who 
were diagnosed with migraine and tension headaches, and they found that having osmophobia 
was more predictive of it being truly a migraine, rather than tension headache, than people who 
reported sensitivity to light or sound. 

Kellie Pokrifka (07:09): What other comorbidities are associated with osmophobia? 

Dr. Godley (07:15): Well, there's quite a strong overlap between osmophobia and anxiety, but 
also depression. But anxiousness is one of the strongest comorbidities with osmophobia. 

Kellie Pokrifka (07:32): So, would that be implying that the scents are in our head, or is it just 
[osmophobia] also occurs with anxiety? 

Dr. Godley (07:39): If we look at the design of the olfactory system, it begins with the roof of the 
nose where there's some specialized epithelium, and embedded in that epithelium are a 
number of receptor neurons. Those number only about 100 to 400, opposed to other species 
where there are thousands of these. What is interesting about the olfactory system, unlike, let's 
say, taste or even vision, is that those receptor cells are individually programmed genetically. So, 
there are a thousand or more receptor genes that are programming those receptors, and those 
genes are expressed individually by different receptors. So, every neuron can sense more than 
one odor, but it's not the same odors as necessarily the neuron next to it. And furthermore, 
each of the receptors has a different threshold by which they detect odors. 

Dr. Godley (09:08): This allows humans to detect about 10,000 different scents; so, although we 
have few receptors, we really have quite a range of smells that we can detect. Now, when that 
happens — if I could go on, it's just to follow this root out — those receptors send their signals 
up through the olfactory bulb so that they enter through the cribriform plate and the base of 
the skull. They get inside the skull, and now they connect with five different areas in the brain. 
Those areas include the olfactory cortex, which is that part of the brain where you have a 
conscious awareness of smell, but then on the more unconscious level, there are connections to 
the hypothalamus, the hippocampus, and the amygdala. Together, they make something called 
the limbic system. 

Dr. Godley (10:22): Each of them plays a role in how we relate to memory when we smell things 
and how we react to them. So, we have built into us this alarm system and smells can trigger 
that. And it's thought that because of that connection, actually, there is this overlap with 
anxiety. So, if the olfactory system is hyperactive, it's also causing hyperactivity of the fight-or-
flight reaction that we have built into us. The last part of this system is the pons, at the back of 
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the brain. The pons is a portion of the brain where there's integration of a lot of different 
networks, and one of those networks is the trigeminal nervous system. The trigeminal nervous 
system, of course, is responsible for how we perceive pain. So, smell and pain are connected; 
their networks overlap in the pons. 

Kellie Pokrifka (11:45): Wow. That is a lot to unpack there. That is so fascinating. So first of all, 
people with hypersensitivity to scents, do we have more of these cells in our nose or do they 
just have a lower threshold for firing off? 

Dr. Godley (12:00): As far as I know, it's really a difference in threshold, but there's also another 
factor: genetics. So, genetics can affect, perhaps, the sensitivity of the receptor cells, but also 
there's a modulating system controlled by the neurotransmitter, gamma-aminobutyric acid — 
shortened to the acronym GABA. And GABA is a neurotransmitter that modulates the system 
and actually is putting brakes on the signals that are going through it. So, as long as you have 
enough GABA functioning on these systems, it keeps a damper on it. But if there's a deficiency 
of GABA or a malfunction of the GABA neurotransmitter, which can happen genetically, then 
you have hypersensitivity; smells are heightened when they get to the brain. We don't 
understand it yet, but there's very possibly other influences, like changes in hormonal levels, 
that are raising or lowering the sensitivity of the olfactory system. 

Kellie Pokrifka (13:27): Would that be seen in all people, or would that be seen primarily in 
women? 

Dr. Godley (13:31): Well, of course men do have hormone shifts themselves, but I think that 
estradiol is the one that seems to have the biggest effect on how the nervous system functions. 
So, I think women are more prone to this than men. 

Kellie Pokrifka (13:47): What are some of the most common scents that are most problematic 
for people with hypersensitivity? 

Dr. Godley (13:53): Well, there can be quite a number of them. They fall into some categories 
that make it easier to recognize, and that is, there are the scents that we add to our 
environment with the hopes of actually adding pleasant smells. So, those would be perfumes 
and colognes, aftershaves, deodorants, air fresheners — but for many people with migraine 
these are triggers, unfortunately. Then there's a category of volatile chemicals, and this would 
be a lot of cleaning products. Then there is anything that has smoke, so engine fumes, cigarette 
smoke, fumes from burning plastic or wood, or even burnt food could trigger an attack. 

Kellie Pokrifka (15:02): I've seen a lot of different companies, whether it's cleaning products or 
perfumes, really advertise their natural scents recently. Does it seem to make a difference 
whether it's natural or artificial? 

Dr. Godley (15:15): I'm not aware that it makes any difference. Again, it's really a question of 
what is setting off our receptor cells. And I'll mention that it's a little bit more complicated 
because probably the chemicals that trigger migraines are not being picked up so much by the 
receptor cells, but the trigeminal nerve can react to chemicals. We know this from patients that 
have lost their sense of smell from viral infections or are born without olfactory nervous systems 
— they can still sense some smells, but particularly chemical ones like ammonia. 

Kellie Pokrifka (16:04): Interesting. What about phantom smells? 
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Dr. Godley (16:07): Phantom smells are a really interesting concept. So, this is the idea that the 
"phantom" comes from the fact that one has a smell in their nose, which in fact nobody else can 
smell; it's not really present. It's a smell that's being generated by the nervous system, and 
therefore is called a hallucination. And there are hallucinations in other special sensory systems, 
such as pressure in the middle ear is probably hallucination. One needs to appreciate though, 
that other neurologic conditions can produce phantosmia. And those would include some of the 
things that I mentioned before — Parkinson's disease and epilepsy — but certainly also head 
trauma and viral infections, all of which can interfere with a normal function of the sensory 
system. And one of the manifestations is that it starts telling the brain that there's a smell there 
that really isn't there at all. So, the percentage chance of that, or the prevalence of that, would 
be about 5% for all comers, but among migraine is less than 1%. So phantosmia is not a very 
good marker of migraine. 

Kellie Pokrifka (17:51): Is it ever confused with aura? 

Dr. Godley (17:54): Well, we did describe that we can have people report having this heightened 
sense of smell before the onset of a headache, but it's technically not classified as an aura. 

Kellie Pokrifka (18:12): All right. So now, what can we do about this hypersensitivity to smell? 
Please give us some answers. We definitely need ... 

Dr. Godley (18:20): Right, well obviously the first strategy would be avoidance. So, I'm sure 
anyone who has this condition knows what's triggered a headache in the past, and so you want 
to go out of your way to avoid it. And the avoidance would include any barrier, so masks would 
work. But also, simple things like airflow: So a fan, anything to move the odorants away would 
be helpful. We're not always in control of our environment when we're outside of our homes. 
So, this is an area which there's been advocacy to inform employers that the work environment 
can have a lot of odors in it that could potentially annoy, but also trigger migraine attacks. A 
sympathetic employer could institute a number of recommendations, including being aware not 
to wear perfumes and colognes to work, but also to minimize certain volatile chemicals that 
would trigger the headaches, and to have good airflow in the work environment. 

Kellie Pokrifka (19:49): What about therapies or medications we could use for this? 

Dr. Godley (19:53): Well, there's also just trying to learn to cope with this. As with other forms 
of migraine, clinical psychologists can teach cognitive behavioral therapy, and there's also self-
help ways of learning relaxation techniques to reduce the anxiety that comes with osmophobia. 
There are hypnotic therapies and there are certain types of smell retraining; I don't know how 
effective it is for osmophobia. But if those fail, there are medications that can help with what's 
happening in the nervous system. And for that, anti-epileptics are helpful. Venlafaxine has had 
some success, phenytoin, gabapentin, and, interestingly enough, acute antimigraine 
medications — specifically the triptans — have been reported to be helpful in some cases. 

Kellie Pokrifka (21:17): So, what about covering the scents? So, Carrie, from our community, 
says that she will sometimes put Vicks VapoRub or peppermint oil [by] her nose. Is this 
effective? 

Dr. Godley (21:27): Well, it's a form of masking. So, you're trying to compete with the smells at 
the level of the receptor cells. I don't know that there have been any studies to show the 
efficacy of that, or if one strategy is better than the other, but there's no harm in trying for 
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yourself to see if this strategy works. There's also peppermint smells, so you could use perhaps 
gum or lozenges. One needs to remember that anything you put in your mouth does travel up 
through the back of your nose to reach the olfactory system, too. 

Kellie Pokrifka (22:12): And now I have a question from our community about language use. So, 
a lot of us are trying to advocate for not saying "sensitivity to smells" versus "hyperreactivity." Is 
there actually a neurological difference between this? How would you explain that? 

Dr. Godley (22:28): Well, as far as I can see in the way that it's described in our literature, those 
are pretty much interchangeable terms, but I can understand why people would feel stigmatized 
by that because when we use the word "sensitivity," we're thinking also of the emotional 
connection: "Oh, you're too sensitive." And so, people may feel that this is something they 
should be controlling and that it's somehow a personal weakness, which is not the case at all. 
And I hope that people understand that after going through the complex biology of this 
condition. 

Kellie Pokrifka (23:12): Exactly. Along those same lines, why is there so little research on this 
topic? 

Dr. Godley (23:20): Well, there's sort of two levels to think about this. One is just, in general, for 
migraine, research is less than most neurologic diseases. And that is in part because of funding. 
Now, the National Institutes of Health does a lot of the funding of major research. And through 
the work of Dr. Robert Shapiro, he's documented that migraine research is receiving only about 
50% of the levels of funding that all of the other major neurologic conditions are getting funded, 
despite the fact that migraine is much more prevalent than all of the others combined. And so, if 
one were to turn to the NIH and say, "Why is that?" they would say: One, there isn't as much 
public demand for this type of research; and two, they're not getting quality applications for 
projects. So, those are areas in which there's work being done now to try to solve those 
problems. 

Dr. Godley (24:40): Specifically looking at the olfactory system, it sort of has fallen in between 
the cracks because patients who come into the medical system with problems with their smell 
actually come to specialists like myself and otolaryngology. But otolaryngologists, up to now, 
have been much more concerned about disease processes that are either blocking the sense of 
smell, such as nasal polyp disease, or what do you do when people lose their sense of smell 
through either aging or through a viral infection? They have not focused on this hypersensitivity 
issue, which is obviously a migraine condition, and that has just not been in the playbook for 
otolaryngologists. Therefore, this hasn't gotten that much attention to date. Now, COVID-19 has 
changed that equation. I think the literature on the olfactory system has really exploded over 
the last two years, and a great deal more interest and money is now being given to 
understanding that system better, and how we can fix it, and how it works so that we can 
maybe improve the medications and other therapies to regulate how well it's working. 

Kellie Pokrifka (26:20): That's wonderful. That's something, you know, good coming out of that. 
Could you go over one more time, how is this system related to the pain system in our brain? 
Could you simplify that for me a bit? 

Dr. Godley (26:34): Sure. There is still a lot to be learned about this. And as I mentioned before, 
osmophobia is a part of the nervous system, the specialized nervous system — that the 
threshold of smell has changed so that it's hyperactive. That intersects in the pons with the 



	

7 
Copyright © 2022 by Migraine World Summit. All rights reserved. 

trigeminal system, which is the pain system. So, if there's more signaling coming from the smell, 
it can affect pain. Now, somewhere in there is also — maybe in the hypothalamus — a different 
phenomenon. And that is that this heightened sense of smell is triggering whatever starts an 
attack, and that's called a cortical spreading depression. That is a different process than having 
just hypersensitivity. 

Dr. Godley (27:36): The other factor is that there's a change in how we end up having 
hyperosmia. And that is that with each headache attack or cortical spreading depression, there 
is a release of cytokines, and these are chemicals that cause inflammation. So, there is a neuro-
inflammation that comes with each headache, and over time, it's believed that this can change 
the sensitivity of — and frankly the function of — special sensory nervous systems, including the 
olfactory one. So, it may be that it is one of the factors in the evolution to having more 
hypersensitivity as one gets older. The evidence of this is that there's a close link between 
heightened sense of smell and allodynia. And allodynia, which is the hypersensitivity of the skin, 
is attributed to this central sensitization that occurs. So, it's very likely that those two processes 
are both involving the same biology. So, it's different than a trigger; something else is happening 
biologically with a trigger. And in fact, people who have heightened sense of smell actually have 
less episodes of headaches that are triggered by smell. So, it's just two parts of the system that 
are malfunctioning. 

Kellie Pokrifka (29:37): Very interesting. OK, great. So, this has been incredibly informative. 
We've learned that hypersensitivities to smell can be triggers, they can be symptoms, and we 
can even have them in between attacks. We've learned that it can exacerbate our attacks and 
that our sense of smell is actually tied to our pain system. How can we learn more about this 
topic? 

Dr. Godley (30:02): There is more material that is on our website, the Association of Migraine 
Disorders. It has a section on atypical symptoms and comorbidities. But we also would suggest 
that many of our sister organizations in CHAMP would have information on this topic as well. 

Kellie Pokrifka (30:31): OK, great. Well, Dr. Godley, thank you so much for everything you've 
provided for us today. 

Dr. Godley (30:37): Thank you, Kellie. 


