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Özet

Amaç: Osmophobia ve migren konusunda birçok çal›flman›n varl›¤›na
ra¤men, migren hastalar›n›n ataklar aras› dönemde koku alma yetenek-
leri hakk›nda çok az bilgiye sahibiz. Bu nedenle bu çal›flman›n amac›
migren hastalar›n›n bafla¤r›s› olmayan dönemde koku tan›mlama testi
ile koku alma fonksiyonlar›n›n de¤erlendirilmesidir.

Yöntem: Yafllar› 16-65 aras›nda olan 290 sa¤l›kl› birey (152 kad›n, 138
erkek) ve yafllar› 18-55 aras›nda olan 84 migren hastas› (47 kad›n, 37 er-
kek) çal›flmaya dahil edildi. Migreni olan kat›l›mc›lar de¤erlendirilmek
üzere bafla¤r›s› poliklini¤ine baflvuran hastalardan seçildi. Çal›flmaya uy-
gun olan kat›l›mc›lar nörolojik ve fiziksel olarak detayl› bir flekilde de-
¤erlendirildi ve daha sonra GATA Haydarpafla K›sa Koku Test Batar-
yas› (GULTEST) ile de¤erlendirme yap›lmas› için test odas›na al›nd›.

Bulgular: Migren grubunun ortalama GULTEST skoru sa¤l›kl› gru-
ba göre daha az idi ve fark anlaml›yd›. GULTEST skorlar›na cinsiye-
tin, sigara içmenin ve hastal›k durumunun (migren) etkisi lineer reg-
resyon modeli ile de¤erlendirildi. Hem migren hastalar›nda hem de
sa¤l›kl› kontrollerde kad›nlar›n erkeklere göre daha yüksek koku ta-
n›mla skorlar› ald›klar› saptand›. Buna karfl›l›k, sigara içmenin GUL-
TEST skorlar› üzerinde anlaml› bir olumsuz etkisi vard›. Ayr›ca, mig-
renin de GULTEST skorlar› üzerinde anlaml› bir olumsuz etkisi var-
d›. 

Sonuç: Araflt›rmam›z migren hastalar›nda bafla¤r›s› olmad›¤› dönem-
lerde dahi koku alma yeteneklerinin azalm›fl olabilece¤ini göstermifltir.   

Anahtar sözcükler: Migren, koku, koku alma bozukluklar›, bafla¤r›s›.

Abstract

Objective: Despite the fact that there are many studies about the osmo-
phobia and migraine, we have very little knowledge about the olfactory
abilities of migraineurs during the period between the attacks. So, the
aim of this study was to evaluate the olfactory function of migraineurs
during the period without headaches with odor identification test. 

Methods: Two hundred and ninety healthy people aged 16 to 65 years
(152 female, 138 male) and 84 migraine patients aged 18 to 55 years (47
female, 37 male) were studied. The participants with migraine were
selected from the patients who applied to headache outpatient clinic for
assessment. Participants, appropriate to the study, were physically and
neurologically examined in detail and then they were taken to the test
room in order to be screened with Short Smell Test Battery of GATA
Haydarpafla (GULTEST).    

Results: The mean GULTEST score of the migraine group was less
than the healthy group and the difference was significant. The effect of
gender, cigarette smoking and disease status (migraine) on GULTEST
scores was evaluated by linear regression model. It was found that
females had higher odor identification scores than males in both
migraineurs and controls. On the other hand, cigarette smoking had a
significant negative effect on GULTEST scores. Furthermore,
migraine had a significant negative effect on GULTEST scores.

Conclusion: Our study showed that even during the headache-free peri-
od, migraineurs might have reduced olfactory abilities. 
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The existence of migraine has been known for thousands of
years and millions of people suffer from migraine symp-
toms. Migraine is considered to be an episodic primary
headache with several combinations of neurologic, gas-
trointestinal and autonomic features.[1,2] The lifelong preva-
lence of migraine in a general population has been estimat-
ed to be 16%, whereas there was a significant predominance
in females; lifelong prevalence is ~25% in females, and ~8%
in males.[1,2]

Migraine patients have strong sensitivity to smells,
resulting in olfactory aura which is an indicator of an
approaching migraine episode. As it is named osmopho-
bia, it refers to an increased sensitivity to certain odors
during migraine attacks, which could cause avoidance of
those odors or aggravation of migrainous symptoms. It
occurs in 24.7-47.7% of adult migraine patients according
to previous epidemiological studies, and has been report-
ed to be quite specific for the diagnosis of migraine, espe-
cially in the absence of nausea or vomiting.[3-6]

The olfactory function generally fails in one of three
ways. One is an intensity reduction resulting in decreased
olfactory sensitivity (hyposmia or anosmia), also called
quantitative olfactory disorders.[7,8] The other two are qual-
ity changes with a distortion of the perceived odor, also
called qualitative olfactory dysfunction. One type of dis-
tortion occurs when inhaled odorants do not have the
same smell or odor as remembered (parosmia). The other
type of distortion is the perception of an odor (usually
unpleasant) when there is no odorant in the environment
(phantosmia, hallucination).[7,8]

There are studies that have described olfactory dys-
function among migraineurs. Olfactory stimuli can precip-
itate migraine, and olfactory hallucinations can occur as
auras of migraines or as part of the symptom complex.[9-14]

Despite many reports linking distorted olfactory percep-
tion and migraine, we have very little knowledge about the
quantitative olfactory abilities of migraineurs.[15,16] Thus,
the aim of this study was to evaluate the olfactory func-
tions of migraineurs during the migraine-free period. 

Materials and Methods
A total of 290 healthy people and 84 migraine patients
were included in this case-controlled clinical study. The
healthy control group consisted of 152 females and 138
males aged 16 to 65 years whereas the migraine patients
group consisted of 47 females and 37 males aged 18 to 55
years. Informed consent was obtained from all participat-

ing subjects. This study was approved by the Institutional
Review Board of Gülhane Military Medicine Academy
(GATA) Haydarpafla Training Hospital. 

The patients with migraine were selected from the
patients who were following up by the Headache
Outpatient Clinic of Neurology Department of GATA
Haydarpafla Training Hospital and they were invited to
the study by phone calls. Control subjects suffered neither
migraines nor other chronic headaches and had no family
history of migraine headache. Headaches were diagnosed
based on the international classification of headache disor-
ders (ICHD)-II.[17]

All the subjects were asked to fill a questionnaire form
including questions about age, education, smoking ciga-
rette, any known olfactory dysfunction, any operation of
nose, recent upper respiratory illness and severe head trau-
ma history. Individuals who answered “yes” to the any of
last four questions were not included in the study. Also all
the individuals were evaluated with nasal endoscopy by the
ear nose throat doctors and individuals with signs of nasal
polyposis or rhinosinusitis were not included in the study.

Psychophysical Testing of Olfactory Function

Patients, found to be appropriate for the study, were phys-
ically and neurologically examined in detail and then they
were taken to the test room in order to be screened with
Short Smell Test Battery of GATA Haydarpafla (GUL-
TEST). The olfactory test was performed during
migraine-free periods. GULTEST was prepared like this:
Three layers of first quality blotter paper were cut to fit on
the base of Fonart brand air proof pallet containers. Pure
odor essences were put in the containers without being
diluted by water. Every container’s bottom was marked
with a number of odor so that the patients could not see it. 

The odor samples used in the GULTEST are present-
ed in Table 1, and these odor samples were well-known by
every segment of our society. During the test, every
patient was asked to smell an odor for 5 seconds and name
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No Odor Description-Accepted   

1 Banana Lovely fruit
2 Mint Menthol
3 Rose Lovely flower
4 Lemon Orange 
5 Chocolate Cacao

Table 1. Odor samples used for olfactory testing (GULTEST).  



it. The odors were selected randomly from the tray. The
answers were marked on the answer sheet. During the
evaluation of the test, similar naming for the odors; such
as instead of “rose” telling “nice flower” or instead of
“chocolate” telling “cocoa” were accepted as true answers.
For every correct answer, 1 point was recorded to the
score section. The test was applied in a ventilated and air
filtered area in order to prevent any additional odors that
could affect the test. The patients were not tested consec-
utively in the same area.

The measurements in the healthy participants allowed
us to determine the normal values for GULTEST.  

Statistical Analysis

Data analysis was performed by SPSS 21.0 (Statistical
Package for Social Sciences; SPSS Inc., Chicago, IL,
USA). The normal distribution of considered variables
was first evaluated using the Shapiro-Wilk test. Data were
shown as mean±standard deviation for continuous vari-
ables and number of cases was used for categorical ones.
Demographic data of the subjects were compared by t test
or chi-square test. Also the effect of disease status on
GULTEST scores was examined with a linear regression
model. Correlational analyses were calculated according
to Pearson. The level of significance was set at 0.05.

Results
The study was carried out in 374 subjects, and the mean
age of the participants was 35.3±1 years, ranging from 16
to 65. Two age and sex matched study groups were estab-
lished. The first group consisted of healthy people to stan-
dardize the GULTEST. And the second group consisted
of 84 migraine patients. Also, there were no differences
between the groups in terms of education level and ciga-
rette smoking. Table 2 gives the summary of characteris-
tics of each of the variables of interest by groups.

The mean GULTEST score of the migraine group was
less than the healthy group and the difference was signifi-
cant. The effect of gender, cigarette smoking and disease
status (migraine) on GULTEST scores was evaluated by
linear regression model. It was found that females had high-
er identification scores than males in both migraineurs and
controls (p=0.02). On the other hand, cigarette smoking had
a significant negative effect on GULTEST scores (p=0.03).
Furthermore, migraine had a significant negative effect on
GULTEST scores (p<0.001).   

Discussion
The studies to evaluate olfactory function have started
from bedside clinical applications and with the developing
technology they progressed to a very wide scale, including
intracellular recordings, electro-olfactogram examina-
tions, use of odor in qualitative and quantitative EEG,
evoked responses and Olfactory Event Related Potential
(OERP) recordings. There are numerous ways of assessing
the nasal chemosensory performance (e.g., the University
of Pennsylvania Smell Identification Test, UPSIT,[18]

“Sniffin’ Sticks”[19,20] or measurements of event-related
potentials[21]) which has been validated for various coun-
tries and populations. However none of these olfactory
testing kits were validated in our country.

That’s why in our study, odors which are assumed to
be known very well in the Turkish population are used.
No differentiation of the odor and unrelated naming have
been considered as pathological. In order to detect the
GULTEST scores easier a total of 5 odor samples were
presented. According to GULTEST scores, the major
finding of this current investigation was the significant
negative effect of migraine on olfactory function. 

There were little data and conflicting publications in the
literature about the olfactory abilities of migraine patients.
Snyder and Drummond[15] have reported that patients with
migraine showed a lower threshold than the control group
for sensing a vanillin odor, and Hirsch[16] reported that
patients with migraine exhibited a higher threshold for
sensing a pyridine odor. Our data support the idea that
identification scores were diminished due to migraine.

The olfactory disorders generally known to be associ-
ated with migraine are qualitative olfactory dysfunctions;
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Characteristics Healthy group Migraine group p
(n=290) (n=84)

Age 35.5±11.3 34.6±8.7 0.5

Male participants (%) 138 (47.5%) 37 (44%) 0.7

Education level
Primary school (%) 40 (13.8%) 6 (7.1%) 0.14
Secondary school (%) 26 (9%) 9 (10.7%)
High school (%) 103 (35.5%) 24 (28.6%)
University (%) 121 (41.7%) 45 (53.6%)

Smoking (%) 135 (46%) 33 (39%) 0.2

GULTEST score 3.4±0.9 2.8±0.8 <0.001

GULTEST score (males) 3.31±0.8 2.6±0.9 <0.001

GULTEST score (females) 3.46±0.89 2.91±0.72 <0.001

Table 2. Demographic data and other characteristics of the study groups.



parosmia[8] or osmophobia.[14] Qualitative olfactory dys-
functions can be classified into central or peripheral
depending on their respective origins. Central causes can
be related to an area of hyper-functioning brain cells gen-
erating this odor perception.[22] This typically lasts only a
few seconds. Some individuals with phantosmias have
commented that they can feel a phantom odor coming
before it actually arrives. This olfactory distortion can
exist with epilepsy, migraine, and psychiatric etiologies
like schizophrenia, depression, alcoholic psychosis, and
olfactory reference syndrome.[23]

Evaluation of the olfactory function in terms of both
qualitative and quantitative is becoming more important for
diagnosis of neurologic disorders. Decrease in recognition
of odor is one of the primary symptoms of olfactory dys-
function such as in Alzheimer’s disease and this dysfunction
has been shown by a variety of odor recognition tests.[24-26]

Although there are well developed odors test scales for neu-
rodegenerative disorders, such as dementia, there are only a
few studies in the literature which have studied olfactory
dysfunction in headache patients. Significant differences
between odor identification scores of healthy group and
migraine group were observed in our study. However, our
study has some limitations. It should be better to group the
migraine patients according to the presence of aura. Also
the distorted olfactory perception should be studied togeth-
er with quantitative olfactory disorders.  

Conclusion
There are still many things to learn about olfactory dys-
function and migraine. Further knowledge of olfactory
pathophysiology and migraine concerning the underlying
mechanisms behind the most common forms of olfactory
disorders is lacking. For all that, the current investigation
showed that the migraine might be significant negative
effect on olfactory function.
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