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Migraine is a primary episodic headache disorder that represents a substantial burden and dis-
ability worldwide. Its pathogenesis is multifactorial and remains hitherto poorly elucidated. 
An interesting but less-well-known association is that between migraine and gastrointestinal 
disorders. We have reviewed the literature for relevant papers reporting on the clinical associa-
tion between migraine and gastrointestinal symptoms. Several studies have shown different 
gastrointestinal diseases to be associated with migraine, but the underlining pathophysiology 
remains elusive. The data gathered and analyzed have shown great variability across studies, 
making it impossible to draw definitive conclusions. Further research is required to elucidate 
this potential relationship. An understanding of the relationship between migraine and gastro-
intestinal disorders is of great clinical importance for prompt diagnosis and treatment.
Key Words  ‌�headache, migraine, gut-brain axis, inflammatory bowel disease, gastrointestinal 

diseases, irritable bowel syndrome, Helicobacter pylori infection.

Is There an Association between Migraine and 
Gastrointestinal Disorders?

INTRODUCTION

Migraine is a recurrent primary headache disorder with a prevalence of 8.6% in males and 
17.5% in females.1 Migraines are among the most disabling and burdensome conditions.2 
The Global Burden of Disease Study ranked migraine as the seventh most common dis-
abling pathology among 289 diseases, being referred to as the 7th disabler.3 Migraine has a 
significant impact on both mental and physical health, since it can impair school or work 
performance so as to substantially decrease the quality of life, leading to social isolation.3,4 
The problem becomes even more significant when various comorbidities such as autoim-
mune, gastrointestinal (GI), and psychiatric diseases are taken into account.3,5,6 Neverthe-
less, the pathophysiological mechanism of migraine remains elusive.7 Several mechanisms 
such as inflammation, pain mediators such as calcitonin-gene-related peptide (CGRP), and 
neurotransmitters such as serotonin8,9 are currently discussed; indeed, serotonin agonists 
such as triptans can relieve migraine, and selective serotonin-reuptake inhibitors and tricy-
clic antidepressants have been used successfully as prophylactic treatments.8

There is emerging research evidence for the GI system playing an important role in the 
pathophysiology of migraine.5,8,10 A possible connection was initially prompted by the ob-
servation that GI symptoms such as nausea, vomiting, and gastroparesis constitute clinical 
hallmarks of migraine.11,12 Moreover, abdominal migraine, a condition that presents with 
both migrainous and abdominal symptoms, suggests that a common mechanism underlies 
both affected systems.13-15 Furthermore, migraines can often coexist with GI disorders (GID) 
such as inflammatory bowel disease (IBD), celiac disease (CD), irritable bowel syndrome 
(IBS), and Helicobacter pylori (H. pylori) infection (HPI).8,16-19 Moreover, GI tract (GIT) mi-
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crobiota have been implicated in the pathogenesis of more 
than 25 diseases with CNS effects, for which multiple mech-
anisms have been discussed, such as bacterial translocation 
secondary to an impaired intestinal barrier, migration of 
stimulated immune cells, and the systemic diffusion of mi-
crobial products or metabolites.8,20 This complex interplay 

between the brain and GIT is referred to in the literature as 
the gut-brain axis, which involves immune, neuroendo-
crine, and metabolic pathways, although the precise patho-
physiology linking the different GI entities with migraine 
remains unclear.8,10

This paper is aimed at clinicians due to there being little 

Table 1. Demographic characteristics

Authors (year) Country Sample size n (females/males) Mean age, years 
Aamodt et al. (2008)5 Norway 43,782 12,944/6,898 46.2

Alehan et al. (2008)28 Turkey 220 41/32 12.01

Alpay et al. (2010)35 Turkey 30 28/2 35

Amery and Forget (1989)45 Belgium 16 NM NM

Aurora et al. (2006)41 USA 10 NM 24.1

Aydinlar et al. (2013)22 Turkey 21 18/3 38

Bektas et al. (2017)37 Turkey 49/49 41/8 (controls: NM) 38.38 (controls: 36.93)

Ben-Or et al. (2015)29 Israel 50 24/26 14.8

Boccia et al. (2006)40 Italy 50 29/21 8.6

Bradbeer et al. (2013)4 Australia 1 1/0 7

Bürk et al. (2009)27 Germany 72 62/10 51

Cheraghi et al. (2016)30 Iran 80 (controls: 80) 33/47 (controls: 36/44) 35.31 (controls: 34.69)

Christensen et al. (2008)33 USA 67 52/15 43.7

Cole et al. (2006)16 USA 97,593 70,475/27,118 NM

Cupini et al. (2003)31 Italy 1 1/0 19

Dimitrova et al. (2013)25 USA 502

Controls (178: 109/69) 
CD (188: 150/38)
GS (25: 21/4)
IBD (111: 58/53)

Controls: 47.8
CD: 45.3
GS: 49.5
IBD: 36.5

Egger et al. (1983)38 UK 88 48/40 9.83

Gabrielli et al. (2003)26 Italy 90 63/27 37

Gunay et al. (2013)9 USA 81 65/16 40

Hirst and Noble (2009)50 UK 3 2/1 Males: 55, females: 20.48

Hosseinzadeh et al. (2011)39 Iran 70 46/24 35 

Kurth et al. (2006)13 Germany 99 75/24 41.5

Maniyar et al. (2014)42 USA 27 24/3 32

Mitchell et al. (2011)36 UK
167 (sham diet: 83, 

true diet: 84)
Sham diet: 72/11
true diet: 75/9

47.7 (sham diet: 47.1, 
true diet: 48.3)

Monro et al. (1984)34 UK 9 6/3 45.7

Park et al. (2013)49 Korea 109 95/14 41

Robbins (2014)21 USA 1 0/1 20

Romanello et al. (2013)43 Italy 208 86/122 NM

Ruggieri et al. (2008)48 Italy 835 604/231 7.8

Sillanpää and Saarinen (2015)44 Finland 787 434/356 18

Soares et al. (2013)24 Brazil 330 177/173
Group I: 27.6
Group II: 34.6
Group III: 34.6

Watson et al. (1978)23 UK 90 90/0 NM

Yiannopoulou et al. (2007)19 Greece 49 37/12 31

Zaki et al. (2009)32 USA CVS: 30, adult MoA: 112 CVS: 21/9; MoA: NM NM

CD: celiac disease, CVS: cyclic vomiting syndrome, GS: gluten sensitivity, IBD: inflammatory bowel disease, MoA: migraine without aura, NM: not 
mentioned.



www.thejcn.com  217

Doulberis M et al. JCN
Ta

bl
e 

2.
 S

tu
dy

 d
es

ig
n

Au
th

or
s 

(y
ea

r)
M

ai
n 

GI
 d

ise
as

e
Co

m
or

bi
di

tie
s

M
ig

ra
in

e 
du

ra
tio

n,
 

ye
ar

s 
In

cl
us

io
n 

cr
ite

ria
Ex

cl
us

io
n 

cr
ite

ria
M

ax
im

um
 

fo
llo

w
-u

p,
 

m
on

th
s

Aa
m

od
t e

t a
l. (

20
08

)5
Re

flu
x 

NM
1

1.
 A

ge
 >

20
 y

ea
rs

2.
 ≥

1 
he

ad
ac

he
 in

 p
re

vi
ou

s y
ea

r
NM

NM

Al
eh

an
 e

t a
l. (

20
08

)28
CD

NM
1

1.
 A

ge
 6

–1
7 

ye
ar

s

2.
 IH

S 
cr

ite
ria

 
Se

e 
in

clu
sio

n 
cr

ite
ria

NM

Al
pa

y 
et

 a
l. (

20
10

)35
Fo

od
 a

lle
rg

y
NM

13
± 9

 

(m
ea

n±
SD

)

1.
 ≥

4 
at

ta
ck

s o
r h

ea
da

ch
es

/m
on

th

2.
 A

ge
 1

8–
55

 y
ea

rs

3.
 ‌�Tr

ea
tm

en
t o

nl
y 

w
ith

 a
cu

te
/p

re
ve

nt
iv

e 

 m
ed

ica
tio

n 
un

ch
an

ge
d 

fo
r ≥

3 
m

on
th

s

4.
 C

oo
pe

ra
tio

n

1.
 M

ed
ica

tio
n 

ov
er

us
e

2.
 P

ur
e 

m
en

st
ru

al
 m

ig
ra

in
e

6 
w

ee
ks

Am
er

y 
an

d 
Fo

rg
et

  (
19

89
)45

Re
cu

rre
nt

 a
bd

om
in

al

  p
ai

n 
di

so
rd

er
NM

NM
Re

cu
rre

nt
 a

bd
om

in
al

 p
ai

n 
NM

NM

Au
ro

ra
 e

t a
l. (

20
06

)41
Ga

st
ric

 st
as

is
NM

NM
1.

 M
ig

ra
in

eu
rs

 (I
HS

) 

2.
 S

en
sit

iv
ity

 to
 v

isu
al

 tr
ig

ge
rs

1 
Da

ily
 u

sa
ge

 o
f c

en
tra

lly
 a

ct
in

g 
m

ed
ica

tio
ns

2.
 E

gg
 a

lle
rg

y

3.
 P

ro
kin

et
ic 

su
bs

ta
nc

es

4.
 ‌�F

re
qu

en
t t

en
sio

n-
ty

pe
 h

ea
da

ch
es

, c
hr

on
ic 

he
ad

ac
he

, a
nd

/o
r c

hr
on

ic 
op

io
id

 u
se

NM

Ay
di

nl
ar

 e
t a

l. (
20

13
)22

IB
S

NM
10

.8

1.
 ‌�M

ig
ra

in
e 

du
ra

tio
n 

>6
 m

on
th

s a
nd

 a
t l

ea
st

  

2 
m

ig
ra

in
e 

at
ta

ck
s a

nd
 4

 h
ea

da
ch

e 
da

ys
 

du
rin

g 
th

e 
pr

ev
io

us
 m

on
th

2.
 A

ge
 1

8–
65

 y
ea

rs

3.
 ‌�A

bd
om

in
al

 d
isc

om
fo

rt 
la

st
in

g 
≥ 1

2 
w

ee
ks

 

du
rin

g 
pr

ev
io

us
 y

ea
r

4.
 ‌�P

re
ve

nt
iv

e 
m

ed
ica

tio
ns

 u
nc

ha
ng

ed
 fo

r ≥
6 

m
on

th
s 

1.
 ‌�M

ed
ica

tio
n-

ov
er

us
e 

he
ad

ac
he

, p
ur

e 

 m
en

st
ru

al
 m

ig
ra

in
e 

2.
 IB

D,
 C

D,
 la

ct
os

e 
in

to
le

ra
nc

e 

3.
 M

aj
or

 a
bd

om
in

al
 su

rg
er

y

4.
5

Be
kt

as
 e

t a
l. (

20
17

)37
Fo

od
 a

lle
rg

y
NM

5.
5

1.
 ‌�M

ig
ra

in
e 

w
ith

ou
t a

ur
a 

an
d 

he
al

th
y 

 

co
nt

ro
ls 

1.
 H

ist
or

y 
of

 a
lle

rg
y 

or
 sy

st
em

ic 
ill

ne
ss

 

2.
 ‌�In

ta
ke

 o
f H

2-
re

ce
pt

or
 b

lo
ck

er
s o

r a
nt

ia
lle

rg
ic 

m
ed

ica
tio

n

3.
 ‌�A

nt
id

ep
re

ss
an

ta
nt

s d
isc

on
tin

ue
d 

<1
 w

ee
k 

pr
io

r t
o 

st
ud

y 
be

gi
nn

in
g

NM

Be
n-

Or
 e

t a
l. (

20
15

)29
IB

D
NM

0.
75

 (m
ea

n)
1.

 C
lin

ica
lly

 a
nd

 h
ist

ol
og

ica
lly

 p
ro

ve
n 

IB
D

2.
 Q

ue
st

io
nn

ai
re

NM
NM



218  J Clin Neurol 2017;13(3):215-226

Migraine and Gastrointestinal DisordersJCN
Ta

bl
e 

2.
 S

tu
dy

 d
es

ig
n 

(c
on

tin
ue

d)

Au
th

or
s 

(y
ea

r)
M

ai
n 

GI
 d

ise
as

e
Co

m
or

bi
di

tie
s

M
ig

ra
in

e 
du

ra
tio

n,
 

ye
ar

s 
In

cl
us

io
n 

cr
ite

ria
Ex

cl
us

io
n 

cr
ite

ria
M

ax
im

um
 

fo
llo

w
-u

p,
 

m
on

th
s

Bo
cc

ia
 e

t a
l. (

20
06

)40
Di

ffu
se

 G
I

  s
ym

pt
om

s
NM

NM

1.
 Q

ue
st

io
nn

ai
re

2.
 ‌�R

om
e 

II 
cr

ite
ria

 fo
r f

un
ct

io
na

l d
ys

pe
ps

ia
, 

IB
S,

 fu
nc

tio
na

l a
bd

om
in

al
 p

ai
n,

 a
bd

om
in

al
 

m
ig

ra
in

e, 
CV

S
3.

 F
un

ct
io

na
l v

om
iti

ng
 (a

du
lt 

FG
ID

 c
rit

er
ia

)

NM
2

Br
ad

be
er

 e
t a

l. (
20

13
)4

H.
 p

ylo
ri 

in
fe

ct
io

n
No

ne
8 

m
on

th
s

NM
NM

NM

Bü
rk

 e
t a

l. (
20

09
)27

CD

1.
 D

ep
re

ss
io

n
2.

 P
er

so
na

lit
y 

ch
an

ge
s

3.
 P

sy
ch

os
is

4.
 H

as
hi

m
ot

o’
s d

ise
as

e

8
Bi

op
sy

-p
ro

ve
n 

di
ag

no
sis

 
NM

NM

Ch
er

ag
hi

 e
t a

l. (
20

16
)30

IB
D

NM
NM

1.
 A

ge
 >

18
 y

ea
rs

2.
 IB

D 
3.

 In
fo

rm
ed

 c
on

se
nt

1.
 H

ea
d 

tra
um

a
2.

 V
as

cu
la

r c
om

pl
ica

tio
ns

3.
 H

ea
d 

or
 n

ec
k 

su
rg

er
y

4.
 B

ra
in

 tu
m

or
5.

 Lu
m

ba
r p

un
ct

ur
e

NM

Ch
ris

te
ns

en
 e

t a
l.

  (
20

08
)33

DG
P

NM
NM

NM
Ot

he
r i

de
nt

ifi
ab

le
 c

au
se

s o
f n

au
se

a 
an

d 
vo

m
iti

ng
NM

Co
le

 e
t a

l. (
20

06
)16

IB
S

1.
 D

ep
re

ss
io

n
2.

 F
ib

ro
m

ya
lg

ia
NM

NM
NM

NM

Cu
pi

ni
 e

t a
l. (

20
03

)31
CV

S
1.

 E
pi

le
ps

y
Si

nc
e 

in
fa

nc
y

NM
NM

NM

Di
m

itr
ov

a 
et

 a
l.

   
(2

01
3)

25
CD

 w
ith

 IB
D

NM
NM

NM

1.
 ‌�P

as
t m

ed
ica

l h
ist

or
y 

of
 a

 d
iso

rd
er

 c
om

m
on

ly
 

co
nt

rib
ut

ed
 to

 h
ea

da
ch

e
2.

 Lu
m

ba
r p

un
ct

ur
e 

w
ith

in
 th

e 
pa

st
 3

 y
ea

rs
3.

 P
as

t s
ur

ge
rie

s o
f t

he
 h

ea
d 

an
d 

ne
ck

4.
 D

ua
l d

ia
gn

os
es

5.
 ‌�A

lco
ho

l c
on

su
m

pt
io

n 
>1

4 
un

its
/w

ee
k 

or
 n

ot
 

re
po

rti
ng

 w
ee

kly
 a

lco
ho

l i
nt

ak
e

6.
 ‌�>

4 
cu

ps
 o

f c
of

fe
e/

da
y 

or
 n

ot
 re

po
rti

ng
 d

ai
ly

 
ca

ffe
in

e 
in

ta
ke

7.
 C

ur
re

nt
 d

ru
g 

us
e 

NM

Eg
ge

r e
t a

l. (
19

83
)38

Fo
od

 a
lle

rg
y

NM
0.

5–
11

≥ 1
 h

ea
da

ch
e/

w
ee

k 
du

rin
g 

th
e 

pr
ev

io
us

 y
ea

r
  w

ith
 ≥

2 
of

 th
e 

fo
llo

w
in

g:
 p

al
lo

r, 
na

us
ea

,
  a

bd
om

in
al

 p
ai

n,
 p

ho
to

ph
ob

ia
, v

isu
al

  d
ist

ur
ba

nc
es

, g
id

di
ne

ss
/w

ea
kn

es
s, 

pa
re

st
he

sia

He
ad

ac
he

s d
ue

 to
 m

id
dl

e-
ea

r d
ise

as
e, 

sin
us

iti
s,

  r
ef

ra
ct

iv
e 

er
ro

rs
, d

en
ta

l d
ise

as
e, 

ra
ise

d 
bl

oo
d

  p
re

ss
ur

e, 
or

 in
tra

cr
an

ia
l h

yp
er

te
ns

io
n

0

Ga
br

ie
lli

 e
t a

l. (
20

03
)26

CD
NM

NM
NM

NM
6



www.thejcn.com  219

Doulberis M et al. JCN
Ta

bl
e 

2.
 S

tu
dy

 d
es

ig
n 

(c
on

tin
ue

d)

Au
th

or
s 

(y
ea

r)
M

ai
n 

GI
 d

ise
as

e
Co

m
or

bi
di

tie
s

M
ig

ra
in

e 
du

ra
tio

n,
 

ye
ar

s 
In

cl
us

io
n 

cr
ite

ria
Ex

cl
us

io
n 

cr
ite

ria
M

ax
im

um
 

fo
llo

w
-u

p,
 

m
on

th
s

Gu
na

y 
et

 a
l. (

20
13

)9
Ro

ux
-e

n-
Y 

ga
st

ric
  b

yp
as

s

1.
 ‌�S

le
ep

 a
pn

ea
, m

en
st

ru
al

 
dy

sf
un

ct
io

n,
 d

ep
re

ss
io

n,
 a

nx
ie

ty
2.

 ‌�H
yp

er
te

ns
io

n,
 h

yp
er

lip
id

em
ia

,  
ty

pe
 2

 d
ia

be
te

s m
el

lit
us

22
.6

1.
 ‌�P

re
op

er
at

iv
e 

m
ig

ra
in

e 
w

ith
 a

nt
im

ig
ra

in
e 

m
ed

ica
tio

n 
us

e
2.

 P
os

to
pe

ra
tiv

e 
fo

llo
w

-u
p 

of
 >

12
 m

on
th

s

1.
 S

ee
 in

clu
sio

n 
cr

ite
ria

 
2.

 ‌�P
hy

sic
ia

n-
di

ag
no

se
d 

id
io

pa
th

ic 
in

tra
cr

an
ia

l 
hy

pe
rte

ns
io

n 
ca

re
fu

lly
 id

en
tifi

ed
 to

 e
xc

lu
de

 
th

em
 fr

om
 th

e 
M

ig
ra

in
e-

He
ad

ac
he

 st
ud

y

38
.6

Hi
rs

t a
nd

 N
ob

le
  (

20
09

)50
Ca

nc
er

Es
op

ha
ge

al
 c

an
ce

r, 
ov

ar
ia

n 
ge

rm
  -

ce
ll 

tu
m

or
, s

ev
er

e 
in

tra
ct

ab
le

  n
au

se
a

3 
m

on
th

s (
pt

 1
), 

  4
 y

ea
rs

 (p
t 2

),
  N

M
 (p

t 3
)

NM
NM

NM

Ho
ss

ei
nz

ad
eh

 e
t a

l.
  (

20
11

)39
H.

 p
ylo

ri 
in

fe
ct

io
n

Re
flu

x, 
ga

st
ric

 u
lce

r, 
ga

st
rit

is
NM

NM
NM

NM

Ku
rth

 e
t a

l. (
20

06
)13

Up
pe

r a
bd

om
in

al
  s

ym
pt

om
s

NM
NM

NM
NM

NM

M
an

iy
ar

 e
t a

l. (
20

14
)42

Na
us

ea
 

NM
NM

1.
 A

ge
 1

8–
65

 y
ea

rs
2.

 M
ig

ra
in

e 
w

ith
ou

t a
ur

a
3.

 <
15

 d
ay

s o
f h

ea
da

ch
e/

m
on

th
4.

 P
re

m
on

ito
ry

 sy
m

pt
om

s b
ef

or
e 

he
ad

ac
he

5.
 ‌�N

o 
m

aj
or

 m
ed

ica
l c

on
di

tio
ns

, a
nd

 n
ot

  
ta

kin
g 

pr
ev

en
tiv

e 
dr

ug
s f

or
 m

ig
ra

in
e 

or
  

an
y 

ot
he

r r
eg

ul
ar

 m
ed

ica
tio

ns
 

M
ig

ra
in

e 
au

ra
 

NM

M
itc

he
ll 

et
 a

l. (
20

11
)36

Fo
od

 a
lle

rg
y

NM
≥ 1

1.
 A

ge
 1

8–
65

 y
ea

rs
2.

 S
el

f-
di

ag
no

se
d 

m
ig

ra
in

e 
fo

r ≥
12

 m
on

th
s

3.
 N

o 
co

m
or

bi
di

ty
4.

 ≥
2 

m
ig

ra
in

e 
at

ta
ck

s/
m

on
th

5.
 ‌�A

t l
ea

st
 o

ne
 fo

od
 in

to
le

ra
nc

e 
id

en
tifi

ed
  

by
 E

LIS
A

Se
e 

in
clu

sio
n 

cr
ite

ria
3

M
on

ro
 e

t a
l. (

19
84

)34
Fo

od
 a

lle
rg

y
NM

NM
NM

NM
NM

Pa
rk

 e
t a

l. (
20

13
)49

Fu
nc

tio
na

l G
I

  s
ym

pt
om

s
1.

 H
ea

da
ch

e-
re

la
te

d 
di

sa
bi

lit
y

2.
 P

sy
ch

ol
og

ica
l c

om
or

bi
di

tie
s

9.
8

NM

1.
 S

ev
er

e 
sy

st
em

ic 
di

se
as

e
2.

 H
ist

or
y 

of
 a

bd
om

in
al

 su
rg

er
y

3.
 G

I d
iso

rd
er

4.
  ‌�A

na
lg

es
ics

 fo
r h

ea
da

ch
e 

>1
0 

tim
es

 d
ur

in
g 

pr
ev

io
us

 3
 m

on
th

s

NM

Ro
bb

in
s (

20
14

)21
IB

S
Ep

iso
di

c 
te

ns
io

n-
ty

pe
 h

ea
da

ch
e

  (
no

 a
tta

ck
s d

ur
in

g 
pe

rio
ds

  o
f a

bd
om

in
al

 p
ai

n)
14

NM
NM

NM



220  J Clin Neurol 2017;13(3):215-226

Migraine and Gastrointestinal DisordersJCN
Ta

bl
e 

2.
 S

tu
dy

 d
es

ig
n 

(c
on

tin
ue

d)

Au
th

or
s 

(y
ea

r)
M

ai
n 

GI
 d

ise
as

e
Co

m
or

bi
di

tie
s

M
ig

ra
in

e 
du

ra
tio

n,
 

ye
ar

s 
In

cl
us

io
n 

cr
ite

ria
Ex

cl
us

io
n 

cr
ite

ria
M

ax
im

um
 

fo
llo

w
-u

p,
 

m
on

th
s

Ro
m

an
el

lo
 e

t a
l.

  (
20

13
)43

In
fa

nt
ile

 c
ol

ic

1.
 A

st
hm

a

2.
 D

ia
be

te
s

3.
 rU

TI

4.
 S

CD

NM
1.

 M
ig

ra
in

e 
an

d 
te

ns
io

n-
ty

pe
 h

ea
da

ch
e

2.
 A

ge
 6

–1
8 

ye
ar

s 
Pr

im
ar

y 
he

ad
ac

he
s 

NM

Ru
gg

ie
ri 

et
 a

l.

  (
20

08
)48

GS

1.
 N

eu
ro

fib
ro

m
at

os
is 

ty
pe

 1
 &

 2

2.
 Tu

be
ro

us
 sc

le
ro

sis
 c

om
pl

ex

3.
 C

om
pl

ex
 m

al
fo

rm
at

io
n 

sy
nd

ro
m

es

4.
 C

er
eb

el
la

r d
eg

en
er

at
io

n

5.
 M

ul
tip

le
 sc

le
ro

sis

6.
 K

no
w

n 
le

uk
od

ys
tro

ph
ie

s

7.
 A

ta
xia

-t
el

an
gi

ec
ta

sia
 

8.
 C

on
ge

ni
ta

l m
ya

st
he

ni
a 

sy
nd

ro
m

es
 

9.
 C

on
ge

ni
ta

l m
us

cu
la

r d
ys

tro
ph

ie
s 

NM
1.

 P
ed

ia
tri

c 
po

pu
la

tio
n 

fro
m

 so
ut

he
rn

 It
al

y 

2.
 G

S 
w

ith
 o

r w
ith

ou
t e

nt
er

op
at

hy
 

NM
8.

7

Si
lla

np
ää

 a
nd

  S
aa

rin
en

 (2
01

5)
44

In
fa

nt
ile

 c
ol

ic

1.
 A

lle
rg

ic 
di

se
as

es

2.
 B

ac
ka

ch
e

3.
 S

le
ep

 d
ist

ur
ba

nc
es

NM
 

Qu
es

tio
nn

ai
re

/v
isi

ts
NM

21
0

So
ar

es
 e

t a
l. (

20
13

)24
IB

S
NM

NM
1.

 R
om

e 
III

 c
rit

er
ia

 fo
r I

BS
  

2.
 IC

HD
-II

 c
rit

er
ia

 fo
r p

rim
ar

y 
he

ad
ac

he
Di

ag
no

st
ic 

su
sp

ici
on

 o
f o

rg
an

ic 
di

se
as

e 
of

 G
IT

NM

W
at

so
n 

et
 a

l. (
19

78
)23

IB
S

IB
S

NM
IB

S
1.

 A
bu

se
 o

f l
ax

at
iv

es

2.
 P

at
ho

lo
gi

ca
l s

ig
m

oi
do

sc
op

y 
NM

Yi
an

no
po

ul
ou

 e
t a

l.

  (
20

07
)19

H.
 p

ylo
ri 

in
fe

ct
io

n
H.

 p
ylo

ri 
in

fe
ct

io
n

1–
20

 
M

ig
ra

in
e 

w
ith

ou
t a

ur
a

NM
NM

Za
ki 

et
 a

l. (
20

09
)32

CV
S

(N
eu

ro
m

us
cu

la
r d

ise
as

e)
Po

sit
iv

e 
fo

r m
tD

NA
 h

ap
lo

gr
ou

p 
H

Se
e 

in
clu

sio
n 

cr
ite

ria
NM

CD
: c

el
ia

c 
di

se
as

e,
 C

VS
: c

yc
lic

 v
om

iti
ng

s 
sy

nd
ro

m
e,

 D
G

P:
 d

ia
be

tic
 g

as
tr

op
at

hy
, E

LI
SA

: e
nz

ym
e 

lin
ke

d 
im

m
un

os
or

be
nt

 a
ss

ay
, F

G
ID

: f
un

ct
io

na
l g

as
tr

oi
nt

es
tin

al
 d

iso
rd

er
s, 

G
I: 

ga
st

ro
in

te
st

in
al

, G
IT

: g
as

tr
oi

n-
te

st
in

al
 tr

ac
t, 

G
S:

 g
lu

te
n 

se
ns

iti
vi

ty
, H

. p
yl

or
i: 

He
lic

ob
ac

te
r p

yl
or

i, 
IB

D:
 in

fla
m

at
or

y 
bo

w
el

 d
ise

as
e,

 IB
S:

 ir
rit

ab
le

 b
ow

el
 s

yn
dr

om
e,

 IC
H

D:
 In

te
rn

at
io

na
l C

la
ss

ifi
ca

tio
n 

of
 H

ea
da

ch
e 

Di
so

rd
er

s, 
IH

S:
 In

te
rn

at
io

na
l 

H
ea

da
ch

e 
So

ci
et

y, 
N

M
: n

ot
 m

en
tio

ne
d,

 p
t: 

pa
tie

nt
, r

U
TI

: r
ec

ur
re

nt
 u

rin
ar

y 
tr

ac
t i

nf
ec

tio
n,

 S
CD

: S
ic

kl
e-

ce
ll 

di
se

as
e.



www.thejcn.com  221

Doulberis M et al. JCN
Table 3. GI manifestations and possible pathogenetic mechanisms underlying the correlation between the CNS and GID

Authors (year) GI symptoms Likely mechanism underlying GID/CNS correlation

Aamodt et al. (2008)5

1. Reflux 

2. Constipation

3. Nausea

Autonomic nervous system dysfunction

Alehan et al. (2008)28 Study focus: asymptomatic CD Autoimmune mediated

Alpay et al. (2010)35 NM
Inflammation induced by allergen-specific IgG or mediated

  by histamine

Amery and Forget (1989)45 Periumbilical pain Increased  gut permeability, leading to cerebral vasoconstriction

Aurora et al. (2006)41 Nausea
Autonomic nervous system dysfunction (in migraineurs) and

  gastric stasis

Aydinlar et al. (2013)22 Pain, bloating, diarrhea, and constipation Immunological and inflammatory process

Bektas et al. (2017)37
1. Nausea

2. Vomiting

Allergens may lead to activation of trigeminal afferents through

  an enhancement of the release of inflammatory mediators 

Ben-Or et al. (2015)29

1. Abdominal pain

2. Diarrhea

3. Weight loss

4. Anal fistulas 

Autoimmune process or cross-reactivity; inflammatory process,

  malabsorption with hypovitaminosis 

Boccia et al. (2006)40
1. Functional vomiting

2. Functional abdominal pain
Channelopathy

Bradbeer et al. (2013)4
Intermittent diffuse abdominal discomfort

  with nausea (independent of headaches)

Infected gastric mucosa that activates proinflammatory factors,

  which induce systemic vasospasm

Bürk et al. (2009)27 NM Immune hypothesis

Cheraghi et al. (2016)30 NM
Anxiety as well as inflammation via CRP, MMP-9, cytokines, and

  adhesion molecules 

Christensen et al. (2008)33
Bloating, early satiety, abdominal pain, nausea,

  vomiting (all parameters separately graduated)

Mitochondrial, metabolic, endocrine factors, vagal cholinergic

  dysfunction 

Cole et al. (2006)16 NM Common pathological pathway

Cupini et al. (2003)31 Nonspecific GI symptoms 

Mitochondrial DNA mutations, ion channelopathies, excessive

  endocrine dysfunction, heightened autonomic reactivity, genetic

  factors

Dimitrova et al. (2013)25 NM

1. ‌�Inflammatory process (CRP, MMP-9, cytokines, adhesion  

molecules, NF-κB, iNOS)

2. Immunological process

Egger et al. (1983)38
1. Abdominal pain, diarrhea, flatulence

2. Recurrent mouth ulcers

1. ‌�Allergic reaction topical in the gut and release of mediators or in 

systemic circulation of antibody-antigen-complex 

2. Platelet dysfunction

Gabrielli et al. (2003)26
Recurrent abdominal pain, chronic diarrhea,

  bloating
Autoimmune process 

Gunay et al. (2013)9 NM

1. ‌�Inflammatory mediators and endocrine hormones  

(neuropeptides)

2. Psychological factors: stress, anxiety, depression

3. ‌�Behavioral factors: sleep disturbances, sleep apnea, dietary  

irregularities, low physical activity

Hirst and Noble (2009)50 Nausea, vomiting Impaired autonomic function

Hosseinzadeh et al. (2011)39 Nonspecific GI symptoms Serotonin mediated (secondary to H. pylori induction)

Kurth et al. (2006)13 Abdominal pain, dyspepsia Abnormal visceral mechanosensory, vagal function, CGRP

Maniyar et al. (2014)42 Nausea

Nausea, which leads to activation of NTS, dorsal motor nucleus

  of the vagus, nucleus ambiguus, or PAG

Nausea as a primary event of migraine
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awareness in the broader medical community regarding this 
relationship.1 We believe that a better understanding of this 
association is likely to lead to a GID being considered a po-
tential cause of migraine headache, in turn leading to prompt 
diagnoses and in fundamental migraine treatments changing 
from being pure symptomatic to curative.

METHODS

A PubMed search was conducted that included all papers re-
porting on headache associated with GI symptoms. No time 
restraint was set. The search was based only on papers written 
in English, and the keywords used were “headache,” “gastroin-
testinal diseases,” “migraine,” and “hemicrania.” Using these 
keywords in various combinations yielded the following results: 
“headache” AND “gastrointestinal diseases” identified 308 pa-
pers, “headache” AND “gastrointestinal disorders” identified 84 
articles, “migraine” AND “gastrointestinal diseases” identified 
126 articles, and “hemicrania” AND “gastrointestinal diseases” 
identified 1 article. Further articles were identified through a 
manual search of the initially revealed literature. Only original 
studies and case reports/series on possible mechanisms be-
tween migraine and GI symptomatology were included.

In total, 29 papers were included for the purposes of this re-
view. Since a common pathophysiological mechanism for mi-
graine associated with GID could not be identified, since the 
literature searched yielded too many findings of GID concom-
itant with migraine headache that each had its own patho-
physiology, in the Discussion section we present in more detail 
the reviewed studies and report for each study the potential 
pathophysiological mechanisms offered by the authors. Since 
migraine is associated with multiple GI entities rather than a 
single GID, we have regrouped migraine studies in the Results 
section according to the associated GID in order to facilitate 
the overview. Further details on each reviewed study regarding 
demographics, study characteristics, and pathogenicity-associ-
ated parameters are tabulated in Table 1, 2, and 3.

RESULTS

While the pathophysiological mechanism(s) underlying mi-
graine and GID remain(s) elusive, the clinical observations–
although being largely anecdotal–suggest that there is an 
important relationship between these two conditions. 

Table 3. GI manifestations and possible pathogenetic mechanisms underlying the correlation between the CNS and GID (continued)

Authors (year) GI symptoms Likely mechanism underlying GID/CNS correlation

Mitchell et al. (2011)36
1. Nausea
2. Diarrhea

NM

Monro et al. (1984)34 NM Immunologically mediated via immune complexes containing IGE

Park et al. (2013)49

1. IBS
2. Nausea and vomiting disorders
3. Functional esophageal disorders
4. Functional dyspepsia
5. Functional bloating 

Mitochondrial dysfunction, which causes nervous system
  dysfunction

Robbins (2014)21 IBS symptoms Neuroendocrine abnormalities of the hypothalamus 

Romanello et al. (2013)43 Abdominal pain CGRP mediation

Ruggieri et al. (2008)48 GS symptomatology Hypothesis: GS-associated antibodies inducing neurotoxicity

Sillanpää and Saarinen
  (2015)44

Infantile colic NM

Soares et al. (2013)24 NM
Role of brain–gut axis, neuroimmune and neuroendocrine
  interactions 

Watson et al. (1978)23 IBS symptoms Hormonal mechanism

Yiannopoulou et al.
  (2007)19

NM
Chronic immunoinflammatory response, which induces systemic
  vasculopathy 

Zaki et al. (2009)32

1. Nausea
2. Vomiting
3. Abdominal pain 

Mitochondrial dysfunction

CD: celiac disease, CGRP: calcitonin-gene-related peptide, CNS: central nervous system, CRP: C-reactive protein, GI: gastrointestinal, GID: gastrointes-
tinal disorders, GS: gluten sensitivity, H. pylori: Helicobacter pylori, IBS: irritable bowel syndrome, IGE: Immunoglobulin E, iNOS: inducible nitric oxide 
synthase, MMP-9: matrix metallopeptidase-9, NF-κB: nuclear factor kappa-light-chain-enhancer of activated B cells, NM: not mentioned, NTS: nucle-
us tractus solitarius, PAG: periaqueductal gray.
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Irritable bowel syndrome 
Robbins21 reported the case of a 20-year-old male experi-
encing periodic episodes of abdominal pain resembling clus-
ter headache (CH), which lasted 30–120 minutes and man-
ifested in the evenings at intervals of 2–8 weeks. He had also 
experienced infrequent episodic tension-type headache that 
did not occur during periods of abdominal pain. A diagno-
sis of IBS was made, and the eventual relationship between 
CH and IBS was supported by the observation of the effec-
tiveness of CH prophylaxis (e.g., verapamil) in the treat-
ment of IBS.21 Food elimination for the therapeutic manage-
ment of patients with migraine and IBS was evaluated by 
Aydinlar et al.22 in a double-blind, randomized, controlled, 
cross-over clinical trial involving 21 patients. Food allergy 
seems to play an important role in migraine pathophysiolo-
gy due to a hypothesized inflammatory response.22 Those 
authors reported that the tailored elimination diet resulted 
in significant improvements in both migraine and IBS 
symptoms, possibly by reducing the inflammatory response. 
Watson et al.23 postulated a hormonal cause relating head-
ache and IBS, since 50% of their IBS patients had headache. 
A neuroendocrine mechanism as a common pathophysio-
logical mechanism underlying IBS and migraine was also 
postulated by Soares et al.24 Cole et al.16 found that the likeli-
hood of migraine was 40–80% higher in subjects with IBS 
than in those without IBS.

Celiac disease
Dimitrova et al.25 showed in 502 patients that the prevalence 
of migraine was higher in patients with CD and IBD than in 
healthy controls. Some patients reported significant migraine 
improvement or resolution after consuming a gluten-free diet, 
and similar findings were also reported by Gabrielli et al.26 
Bürk et al.27 reported on 20 patients with biopsy-proven CD 
and migraine, finding that a gluten-free diet reduced migraine 
symptoms in many cases. Alehan et al.28 measured serum tis-
sue transglutaminase IgA (tTGA) antibodies (an indicator for 
the presence of CD) in their cases (73 children with migraine) 
and controls (n=147). The prevalence of tTGA antibodies was 
higher in migraine patients, suggesting a relationship between 
migraine and CD. The pathophysiology underlying these two 
conditions remains unclear, but the authors suggested that 
multiple nutritional, immunological, and inflammatory fac-
tors could be involved in triggering migraine attacks.28

Inflammatory bowel disease 
In a case–control study, Ben-Or et al.29 examined the preva-
lence of neurological diseases with GID in 50 patients and 42 
healthy subjects, and found that the prevalence of headache 
was higher in IBD patients than in the control subjects (46% 

vs. 7.1%). The authors hypothesized an autoimmune/inflam-
matory mechanism or even malabsorption as possible patho-
physiological components. In a cross-sectional study involv-
ing 160 subjects (80 with IBD and 80 controls without IBD, 
with a mean age of 35 years), Cheraghi et al.30 found that the 
prevalence of migraine was significantly higher in subjects 
with IBD (21.3% vs. 8.8%, p=0.027). A potential inflammato-
ry pathophysiological mechanism underlying these two con-
ditions was postulated by the authors.

Cyclic vomiting syndrome 
Cupini et al.31 observed in a 19-year-old woman with cyclic 
vomiting syndrome (CVS) and migraine that calcium-chan-
nel antagonists such as flunarizine led to a significant im-
provement of the vomiting syndrome, which led the authors 
to postulate a common pathogenic mechanism underlying 
both conditions. A genetic, mitochondrial dysfunction in mi-
graine pathogenesis was postulated by Zaki et al.32 Those au-
thors found mitochondrial polymorphisms to be strongly as-
sociated in migraine and CVS patients; CVS is considered a 
migraine-like condition presenting with similar prodromal 
symptoms of nausea and vomiting that is responsive to anti-
migraine medications. Likewise, Christensen et al.33 found 
that the incidence of migraine headaches was higher in pa-
tients with CVS and diabetic gastropathy.

Food allergy
Monro et al.34 described nine patients with food-provoking 
migraine who were refractory to conventional migraine ther-
apy, and found that dietary exclusion of the offending food 
resulted in improvement of the migraine. Alpay et al.35 showed 
in a double-blind, randomized, controlled, cross-over trial in-
volving 30 patients (28 females and 2 males with a mean age 
of 35 years) that diet restriction in migraineurs based on IgG 
antibodies reduced the frequency of their migraine attacks 
(from 9.0±4.4 to 6.2±3.8, p<0.001, mean±SD; p<0.001). The 
authors speculated that inflammatory mechanisms could play 
a role in migraine. In a randomized controlled trial, Mitchell 
et al.36 investigated the use of food elimination based on the 
presence of IgG antibodies for the prevention of migraine. 
The 167 participants had migraine and intolerance to at least 
one foodstuff, and they were randomized to a sham diet 
(n=83) or the intervention diet (n= 84). The authors noted a 
significant decrease in the number of migraines at 4 weeks, 
but only a small decrease (not statistically significant) over the 
12-week study period.

The relation between migraine and allergens was also in-
vestigated by Bektas et al.,37 who enrolled 98 subjects (49 
with migraine and 49 healthy subjects, with mean ages of 
38.3 and 36.9 years, respectively). The rate of positivity in the 
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allergy test was 55.1% in the migraine group and 32.7% in the 
control group (p<0.05). Allergy positivity was associated with 
the frequency but not the severity of attacks. An inflammato-
ry mechanism triggered by allergens leading to the vasodila-
tor phase of migraine and local meningeal inflammation was 
postulated by the authors.

In 1983, Egger et al.38 reported that 98% of 88 children with 
severe frequent migraine recovered on an appropriate diet. 
The authors concluded that since a wide range of foods can 
provoke an attack, an allergic rather than a metabolic mecha-
nism might be the underlying cause. However, the authors 
noted that the patients did not show greatly increased levels 
of IgE or IgE antibodies.

Helicobacter pylori infection 
A link between HPI and headache was suggested by Bradbeer 
et al.4 after they observed that HPI eradication treatment im-
proved the headache but not diffuse abdominal symptoms in 
a young girl. A particularly interesting finding was that the 
patient’s mother–who was suffering equally from recurrent 
migraine and GI discomfort–exhibited H. pylori positivity; 
eradication therapy also led to the resolution of her symptoms. 
In a case–control study, Hosseinzadeh et al.39 found that the 
IgG and IgM antibody titers against H. pylori differed signifi-
cantly between 70 patients with migraine headache and con-
trol groups: the optical densities for IgG and IgM antibodies 
to H. pylori were 60.08±7.70 and 32.1±8.7 in the case group 
and 21.82±6.20 and 17.6±9.4 in the control group.34 A sero-
tonin-based pathophysiological mechanism underlying both 
H. pylori infection and migraine was hypothesized by the au-
thors, and they emphasized the need to investigate H. pylori 
infection actively in migraine patients.

Equally, Yiannopoulou et al.19 suggested a potential rela-
tionship between H. pylori infection as an independent envi-
ronmental risk factor for migraine without aura. In their 
case–control study, 49 patients with migraine without aura 
were compared with 51 control subjects without a history of 
primary headache. They showed that the prevalence of H. py-
lori infection was significant higher in patients with migraine 
headache than in controls (p=0.016).

Functional gastrointestinal disorders
Boccia et al.40 conducted a case–control study involving 50 
migrainous children with functional GID and 19 control 
subjects, as well as 10 migrainous children without such dis-
orders and nine healthy children in order to evaluate the ef-
fects of gastric stasis on migraine attacks. The gastric empty-
ing time was shortened by using a calcium-channel blocker 
(flunarizine), which has demonstrated efficacy in the treat-
ment of migraine attacks. Flunarizine treatment resulted in a 

remarkable improvement of both the GI and headache 
symptoms; although the clinical findings could not be defini-
tively explained, the authors postulated that ion-channel mu-
tations play a role in the pathogenesis of migraine.

The relationship between gastric stasis and migraine was 
also evaluated by Aurora et al.41 in a case–control study involv-
ing 10 migraine patients along with 10 age- and sex-matched 
controls. The authors showed that gastric stasis is not only 
present ictally but also interictally (as measured by gastric 
scintigraphy). The finding of interictal gastric stasis suggests 
that nausea in migraine could be related to a central cause 
rather than to the gastric stasis–migraine may consequently 
not be an episodic manifestation in an otherwise healthy per-
son, but rather represent the expression of a dysregulated auto-
nomic system. This hypothesis was supported by the findings 
of Maniyar et al.,42 who performed a positron-emission to-
mography study in the premonitory phase of nitroglycerin-in-
duced migraine. Their subjects with nausea showed activation 
in the rostral dorsal medulla and periaqueductal gray, while no 
activation of these central structures related to nausea were 
seen in the nonnausea group.

Infantile colic
In a case–control study, Romanello et al.43 investigated the 
association between migraine and infantile colic in 208 con-
secutive children aged between 6 to 18 years. Most (72.6%, 
n=151) of the children with migraine also suffered from in-
fantile colic. The authors postulated a molecular link between 
these two conditions in the form of CGRP, which is released 
during migraine attacks and is potentially also involved in 
the pathogenesis of abdominal pain by causing inflammation 
of sensory GI neurons. In a multivariable analysis of a popu-
lation-based, prospective 18-year follow-up cohort, Sillanpää 
and Saarinen44 showed that infantile colic was significantly 
associated with a nearly threefold increase in the risk of fu-
ture migraine without aura.

Endocrine mechanisms
The involvement of CGRP was postulated by Kurth et al.13 in 
their study of 99 patients with upper GI symptoms and mi-
graine. They found that the prevalence of idiopathic dyspepsia 
was higher in patients with migraine than in healthy controls 
(n=488). A nine-year prospective study of 81 obese patients 
with migraine headache by Gunay et al.9 showed improvement 
of migraine after bariatric surgery for weight loss. The resolu-
tion of migraine symptoms was independent of the improve-
ment of migraine-associated comorbidities. Postoperative en-
docrine changes or reduction in the adipokine burden were 
discussed by those authors as potential contributing causes. 
Amery and Forget conducted a 51-Cr EDTA gut-permeability 
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test, and found that gut permeability was significantly higher 
in 16 patients with recurrent abdominal pain than in 11 con-
trol children and 10 healthy young adults (p<0.0006).45 Recur-
rent abdominal pain in migrainous children may be due to in-
creased gut permeability allowing compounds to pass the gut–
blood barrier that induce cerebral vasoconstriction or exert 
damaging neuronal effects.

CONCLUSIONS

The clinical and pathophysiological relationships between 
migraine and GID are intriguing. However, the reported data 
suffer from great heterogeneity in their gathering and analy-
sis techniques, making a meaningful comparison between 
studies impossible. Definitive conclusions can therefore not 
be drawn yet. Furthermore, since migraine is associated with 
multiple GI conditions rather than one particular GI disease, 
there is no single pathophysiology interpretation of the asso-
ciation. The pathophysiological mechanisms remain elusive 
regardless of the GI diseases associated with migraine. Since 
GI bacteria have repeatedly been implicated in shaping the 
character of the immune system, including at remote loca-
tions,46,47 it would be interesting to investigate whether modi-
fying the gut microbiota or even adding probiotics could af-
fect migraines.8 For the time being, from a strict clinical point 
of view, an awareness of the potential relationship between 
these two disorders can lead to prompt diagnosis and appro-
priate therapy for a highly disabling condition.
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