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The protein that plagues
those with celiac disease
can greatly impact brain
function. The range of 
symptoms is huge: 
from fogginess and 
inattention to actual 
damage seen on scans. 

By Lisa Fitterman 

Gluten
YourBrain
on
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im Maes doesn’t take it personally,
at least not anymore. She knows
that when her husband and son
seem to be ignoring her requests to
take out the garbage or put a load
of laundry through, chances are

they aren’t being consciously stubborn or forgetful.
Their brains just can’t help it.
“What did you have for lunch today?” the nutri-

tionist is inclined to ask them, hands on her hips.
“Did you get glutened?”
Both Kurt Maes, a 38-year-old commercial proper-

ty developer in Arizona, and Conner, who is 8, have
celiac disease. Whenever their immune systems detect
the presence of gluten, a common protein found in
wheat, barley and rye products, they go into attack
mode, inflaming and damaging the lining of their
small intestines. Both the Maes fellows suffer from
symptoms that are not usually considered with the
condition, such as absentmindedness and the inabili-
ty to complete even the most simple of tasks. 
Conner was diagnosed first. Although he had suf-

fered digestive problems since infancy, celiac disease
was not spotted as the culprit. But when he began to
suffer seizures at night, his parents turned to a neu-
rologist. She looked at his brain scans, saw the
damage to his cerebellum and quickly realized she
had seen these kinds of abnormalities before in
patients with the autoimmune condition. Testing
then confirmed her suspicions.
Kurt tested positive the following year. Suddenly, a

lot of things made sense. Like the diagnosis of atten-
tion deficit disorder he’d been given back in college.
Like the so-called dairy allergy that made him double
over in pain after eating foods such as pizza.
Sometimes his mind seemed to wander, right in the
middle of an important conversation. He wasn’t a bad
listener or allergic to dairy – never mind the ADHD.
The abdominal pain and the behavior tics were diges-
tive and neurologic indicators of a condition with a
myriad of symptoms and only one known treatment:
go gluten-free.
“There were times when it was so frustrating. I’d

say, ‘Are you even listening to me?’” she recalls with a
laugh about the man she has been with for 19 years.
“After going off gluten, Kurt was a changed man – for
the most part.”

***
Remember the old “this is your brain” anti-drug cam-
paign with the egg sizzling in a fry pan? Think of this
as the celiac/gluten-sensitive equivalent: “This is your
brain – and this is your brain on gluten.” 
Dr. Marios Hadjivassiliou, the consultant neurolo-

gist at Royal Hallamshire Hospital in Sheffield,
England and a pioneer in how gluten affects the
brain, suggests that we think of the grey matter in our

K
brain as the computer and the white matter as the
cables that hook it all up and keep it going. His latest
research shows that the brain scan of someone with
gluten-related damage from celiac disease or gluten
sensitivity may show various degrees of damage.
Sometimes he sees  lesions in the white matter. In the
advanced case of someone with celiac disease that has
gone undiagnosed for years, the brain may even
undergo a significant decline in grey matter density.
Research into how gluten affects the brains of those

with celiac disease and gluten sensitivity is still in its
infancy, including why symptoms are triggered in the
brains of some but not others. The question may seem
as puzzling as celiac disease itself, which has symp-
toms that mimic so many other conditions. But
specialists such as Hadjivassiliou and Dr. Daniel
Leffler, a gastroenterologist at Beth Israel Deaconess
Medical Center in Boston, are beginning to close in on
the answers.

With grey matter damage, you may have balance
issues or problems speaking or sensory symptoms.
With white matter damage, you may suffer headaches
as intense as migraines, have tingling sensations in
your arms and legs, experience extreme fatigue or suf-
fer from insomnia. 
Then, there are the cases of accidental “glutening,”

such as the episodes that Kurt and Conner Maes occa-
sionally experience. Known informally as “brain fog”
or “foggy brain,” they feature a temporary, often severe
inability to think clearly and perform tasks. Even
though a person who’s trying to follow a gluten-free
diet may feel thickheaded and groggy, there should be
no lasting damage once the protein is cleansed from
the system. While mild cases won’t show up on brain
scans, Hadjivassiliou’s research suggests that repeated
incidents of trying to “cheat” the diet could lead to
more serious, long-term brain effects.
Leffler, of Beth Israel Deaconess Medical Center, is

in the midst of analyzing data from more than 1,000
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responses to a survey conducted in con-
junction with the National Foundation for
Celiac Awareness about brain fog. As
respondents to the survey were among the
NFCA’s online community and presumed
to be following a gluten-free diet, his team
has been able to estimate that it takes any-
where from 30 minutes to eight hours for
brain fog symptoms to appear. On average,
they last between four and eight hours,
although they can persist for up to two days.
“It’s not one thing, but probably a syn-

drome – one where people feel that they
are cognitively limited,” Leffler explains. “It
could be problems taking directions, com-
piling lists or multi-tasking, all of which
fall under the brain’s executive, or a more
high-performing function. Some describe
how they can’t even go shopping!” 
“The best analogy,” he continues, “is

hepatitis C patients and the side effects they
experience when treated with Interferon
shots … they can feel thickheaded, fatigued
and slow, as if suffering from a major cold
or flu.” 
Leffler believes it’s time brain fog and

other cognitive symptoms got more atten-
tion in the medical community. “This is an
issue that is very real and very common and
the big problem is misdiagnosis because it
just doesn’t get enough attention.” 
Another problem is that the U.S. Food

and Drug Administration is still reviewing
a proposed new standard for gluten-free
labeling on foods. This means people who
follow a gluten-free diet often have a hard
time gauging what is safe to eat and what isn’t. “Everything should
be more clearly labeled than it already is,” the gastroenterologist
says. “At the very least, gluten content should be easily found on a
product’s website.”

***
Shirley Braden agrees that being able to tell that your diet truly is
gluten-free is of critical importance. The 56-year-old cut gluten
from her diet nine years ago after what seemed like a lifetime of
health issues, including headaches and hormonal swings, a hys-
terectomy at age 46 and having her gallbladder removed. Friends
and colleagues treated her with kid gloves, for she tended to be
moody at best and a downright crank when under the weather. 
“People would ask things like, ‘Is it that time of the month?’ It

was infuriating,” she says. “The reality is, I’m not that person at all.
Off gluten, I’m very positive.”
These days Braden, who authors the blog Glutenfreeeasily.com,

still gets accidentally “glutened”. But the difference is that she rec-
ognizes the symptoms. Like getting sleepy at ridiculously early
hours or having restless legs that can’t be relieved no matter how
much she tries to stretch and relax them. Or not being able to
walk in a straight line, banging into furniture as she tries to make
her way across a room.
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“I’ll think ‘Uh-oh. We ate out today. You try to put up your
guard but sometimes, it isn’t enough.”
Back in Phoenix, Conner and Kurt Maes have learned over the

years through trial and unwitting error to be vigilant about what
they eat. To better understand the condition and the diet, Kim
Maes went back to university to get a Master’s degree in nutrition.
She has since become a food allergy coach and created a website
(www.Allergyfreefoodcoach.com) and a healthy cooking app for
smart phones.
“It has been a real lifestyle change for all of us,” she says. “At

home, it’s easy to know the content of everything we put in our
mouths. Outside our kitchen, it’s not always as easy.”
For example, Maes recently spent a day fretting because Conner

had a cultural event at school, complete with food stations that
represented different nationalities. Would he inform himself of
what was in each dish before trying it? When he came home, she
kept watch over him, anxious.
But he reassured her. “Mom, I must’ve known what not to eat

today,” he said. “I feel good. I feel like me!”

Do you get brain symptoms when accidentally glutened? Let us know
at editor@allergicliving.com.

“It’s not one thing, but probably a syndrome –
one where people feel that they are cognitively
limited,” Leffler explains. “It could be problems
taking directions, compiling lists or multi-task-
ing, all of which fall under the brain’s execu-
tive, or a more high-performing function. Some
describe how they can’t even go shopping.” 

Kim and Kurt
Maes with
sons Carson
(left) and
Conner (right).
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S
hould we be nervous about celiac disease?” That dire-
sounding question is the headline over a recently published
research paper that Dr. Marios Hadjivassiliou co-wrote
about celiac disease’s potential effects on the brain. 

The study’s answer is a resounding “yes” – although not to make
people alarmed so much as to underscore the critical importance
of both early diagnosis and following the gluten-free diet.
The study involved analysis of the MRI scans of 33 celiac

patients at Royal Hallamshire Hospital in Sheffield, England. The
patients, who all had biopsy-proven celiac disease, were between
19 and 64 years old and had all been referred for a neurological
examination after complaining of symptoms such as headaches or
an inability to walk in a straight line. 
Compared to a control group, the results showed that the

patients had “significantly less” brain density. There were also
changes to the cerebellum, or balance center, and to the thalamus,
which conveys sensory and motor signals to the cerebral cortex,
and to areas of the brain associated with depression.
Hadjivassiliou estimates that at least 10 percent and as many as

30 percent of all celiac patients have varying degrees of neurological
dysfunction. Consider that one in every 100 people is thought to
have celiac disease in the first place and you begin to grasp the poten-
tial enormity of the problem. “It certainly gives one pause,” he says.
Some patients have lived for years without a diagnosis of either

celiac disease or gluten sensitivity, consuming gluten with no idea
of the damage being done. Others are diagnosed more quickly,
able to more easily reverse the protein’s deleterious effects once a
gluten-free diet is started. Since those with cognitive symptoms
often do not have the gastrointestinal complaints common to
these conditions, the gluten connection can be overlooked.
“The thing is, if you have a predominant bowel complaint, your

physician is more likely to think about the possibility of celiac dis-
ease while if you present with a neurological issue, the reverse is
true,” Hadjivassiliou says. By the time you consult a neurologist,
your condition is far advanced and the nervous system doesn’t
regenerate like a bowel does.”
When patients finally get to Hadjivassiliou, they tend to be

much older, with brains that are less elastic and adept at healing

“It’s imperative that we change
the mindset about celiac disease
and brain dysfunction.”

By Lisa Fitterman

Science
Sounds
the Alarm

• Headaches that feel 
like migraines.

• Tingling and/or numbness 
in the extremities, caused 
by nerve damage known 
as peripheral neuropathy.

• Speech problems.

• “Ataxia,” or balance and 
motor-control issues. If left 
untreated, this can lead 
to paralysis. 

EFFECTS ON
THE MIND 
Wondering what happens when gluten particles
get into the brain of someone with celiac disease
or gluten sensitivity? Symptoms include: 

• ‘Brain fog,’ which neurologist Marios Hadjivassiliou 
calls a “non-specific” catch-all term for a temporary 
state of mind that may include absentmindedness and/or 
irritability. These effects occur when gluten is ingested 
but don’t show up on brain scans because of their 
transient nature.

Headaches and tingling 
are related to white matter
abnormalities and can go
away once a patient either
embarks on or gains better
control of a gluten-free diet.
Speech problems and ataxia
are associated with a dam-
aged cerebellum, which does
not regenerate. 
In the most extreme cases –
ones that generally have gone
undiagnosed for years – the
condition may not be
reversible. –L.F.



Go 
A Simple Change for a Better Life

Dairy Free

Going dairy free — made easy.

“Invaluable. Two musts! GoDairyFree.org and the
 best-selling dairy-free guide and cookbook helped 

make our transition to dairy-free living easy and tasty.”
– Alexa C., A GFCF mom

      Visit GoDairyFree.org
Over two million visitors a year turn to the largest online 
resource for all things dairy-free. GoDairyFree.org offers 
5000+ helpful product reviews, recipes and guides. 

      Get the Guide & Cookbook
Go Dairy Free is the best-selling dairy-free guide and cookbook. It includes over 200 
dairy-free and casein-free recipes, each cross-referenced at a glance for other top food 
allergens. In addition, you will find unparalleled information on dining out, calcium, 
grocery shopping, and so much more. On sale at Amazon.com and Barnes & Noble.

Two must-have resources for ditching the dairy.
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than they once were. This means that for some of them, at
least, going on a gluten-free diet may only halt the damage in
its tracks but not reverse it. 
Some of his adult patients, like the man in his 40s whose

bosses insisted he go to hospital for tests after he fell at work,
are lucky and able to walk away. Others, not so much – like the
elderly man who had suffered from a gross lack of coordina-
tion for 20 years, along with gastrointestinal symptoms such
as bloating and diarrhea. Once he was diagnosed with celiac
disease and on the correct diet, the motor control condition
called ataxia stabilized. But still he never walked again; the part
of the brain that controls movement had shrunk too much,
and he spent the rest of his life confined to a wheelchair. 
As a pioneer in the research on gluten effects on the brain,

Hadjivassiliou is the first to admit that his work has generat-
ed controversy, and some doubt the severity of gluten’s effects
on the brain. But he notes that medicine is not a religion with
fixed tenets; knowledge is growing and changing all the time. 
“We have to think of the bowel, not as where the disease

occurs, but as an innocent bystander where the gluten cross-
es to do its damage,” Hadjivassiliou says. “It’s imperative that
we change the mindset about celiac disease and brain dys-
function.” 
As a first step, Hadjivassiliou advocates for gastroenterolo-

gists and general practitioners to include questions about
headaches and loss of balance when they go over the checklist
of celiac symptoms with their patients. Backed by a growing
body of research, that’s how change begins.

A BIOMARKER
FOR THE BRAIN? 
As part of a study into how celiac disease affects the brain,

Dr. Marios Hadjivassiliou and his team have deduced
that a variant of the enzyme associated with the autoimmune
disorder may be the key element. 
It is well-known that an immune response that targets the

enzyme tranglutaminase 2 (Tg2) has a significant role in
damaging the villi – tiny, finger-like projections in the small
intestine that act as gatekeepers for nutrients to get through
the rest of the body. Hadjivassiliou’s team suggests that when
the immune system makes antibodies directed against the
Tg6 enzyme (which is found in the brain), this results in
neurological symptoms. While not all brain specialists are yet
convinced, Hadjivassiliou believes the Tg6 antibodies are likely
the main culprits. He even sees a future role for identifying
this antibody as another biomarker to be used in diagnosis. 
“It appears to be immune system-mediated damage,” he

says. “There may be some homogeneity or crossover between
transglutaminase reactions. Tg3, for example, has been
associated with dermatitis herpetiformis (an itchy skin rash
that can be related to celiac disease). But we still have a lot 
of unanswered questions.”


