
C

1. 

2. 

3. 

4. 
 
 

 
Ori
http
Med

Med 

 

_______________
Corresponding auth
 
ENT and Head and
Institute, Hazrat R
Iran 
Medical Physics 
Sciences, Tehran, I
Skull Base Researc
Hospital, Iran Univ
Colorectal Researc

 
Cultural 
Olfactor

Seyed Kamran
Elehe Amini3,
 
 Received: 21 J

Abstract 
    Background
identification is
test, culturally 
and patients wi
   Methods: Th
(using Likert- s
were selected. 
with olfactory 
participants we
   Results: The
5.24 vs 34.3 ±
reliability was 
r = 0.56; P < 0.
   Conclusion: 
the sniffin' stick
population.  
 
Keywords: Ol
 
Conflicts of Interes
Funding: None 
 
*This work has bee
  Copyright© Iran 
 
Cite this article
the “Sniffin’ Stic
 
 

Introducti
The smell s

iginal Arti
p://mjiri.iums.a
dical Journa

J Islam Repub Ir

________________
hor: Rafieh Alizadeh

d Neck Research Ce
asoul Akram Hospit

Department, Scho
Iran 
ch Center, The Five
versity of Medical Sc
ch Center, Iran Univ

Adaptat
ry Test  

n Kamrava1, S
 Rafieh Alizad

ul 2020              

d: Psychophysi
s linked to the 
adapted on the

ith olfactory dis
his cross-section
scale) for the fi
Odor modifica
disorders and 

ere reexamined 
e Ir-SST showe
± 3.41, P < 0.00

as follows: com
.001.  
The results sug
ks olfactory tes

faction, Sense o

st: None declared 

en published under
University of Medi

le as: Kamrava S
cks” Olfactory Te

on 
sense is one o

icle   
ac.ir   
al of the Islam

ran. 2021(17 Nov

_ 
h, Alizadeh.r@iums

enter and Departm
tal, Iran University o

ool of Medicine, I

e Senses Health Ins
ciences, Tehran, Ira

versity of Medical Sc

tion of th

Seyedeh Fahim
deh1*               

    Published: 1

ical tests are ty
regional cultur
e Iranian popul
sorder.  
nal study consi

first step. In the
ation was perfo
214 healthy pa
and test reliabi

ed that scores o
01). The sensit
mposite score: r

ggest that the Ir
st is applicable a

of Smell, Smell

r CC BY-NC-SA 1.0 li
ical Sciences  

SK, Hosseini SF, 
est. Med J Islam R

of the most im

 
mic Republic

v);35.153. https://

s.ac.ir  

ent, The Five Sense
of Medical Sciences

Iran University of 

titute, Hazrat Raso
an 
ciences, Tehran, Ira

he Irania

meh Hosseini2

   

17 Nov 2021 

ypically used f
e, the main aim
ation as well a

sted of 3 steps.
e second step, b
ormed and the i
articipants were
ility was evalua
of patients with
ivity (95.2%) a

r = 0.8; odor ide

r-SST can be ef
as a useful scre

l Disorders, Cu

icense. 

Farhadi M, Jales
Repub Iran. 2021

mportant sense

c of Iran (MJ

/doi.org/10.47176

es Health 
s, Tehran, 

f Medical 

oul Akram 

an 

 
↑W
Olf
fun
ide
com
Un
abl
 
→

Giv
cul
com
pop
ass
los
rela

 

an Versio

 
2, Mohammad

 

for clinical ass
m of this study w
as to examine th

. A total of 200
based on the ori
identification p
e tested using t
ated by using a 
h smell loss we
and specificity 
entification: r =

ffectively adapt
eening tool for c

ultural Adaptatio

ssi M, Talebi A, A
 (17 Nov);35:153

es in daily

IRI) 

6/mjiri.35.153  

What is “already
factory tests are
nction as a me
entification abi
mponents of o
niversity of Pen
le to evaluate th

→What this artic
ven that olfact
lture, the main
mprehensive ol
pulation. We a
sessment of the 
e their sense o
ated disorders i

on of the 

d Farhadi1, Ma

essment of hum
was to provide 
he discriminato

0 healthy people
iginal sniffin’ s

part of the sniff
the Iranian snif
Pearson correla

ere significantly
(93.5%) of the

= 0.83; odor thr

ted to the Irania
comprehensive 

on, Sniffin’ Stic

Amini E, Alizade
3. https://doi.org/

y life. It is es

y known” in th
e most common
easurement of t
ility. With the
olfaction could
nnsylvania Sme
he identification

cle adds: 
tory identificat
n aim of this
factory test cul
imed to provid
olfactory funct

of smell as we
n our communi

“Sniffin’

aryam Jalessi3,

man smelling f
the comprehen

ory power of th

e were recruited
sticks test and o
fin’ sticks test w
ffin’ sticks test 
ation coefficien
y lower than n
e test were also
eshold: r = 0.77

an population. T
assessment of o

cks Test 

eh R. Cultural Ad
10.47176/mjiri.3

sential for the

his topic: 
nly used for ass
threshold, disc

e Sniffin' stick
d be assessed

mell Identificatio
n ability.   

tion is linked 
s study was 
lturally adapted
de a more trust
tion in people w
ell as to disting
ity.  

’ Sticks” 

, Atefeh Taleb

function. Given
nsive “sniffin’ s
his test between

d to determine 
odor familiarity
was created. Th
t (Ir-SST). Afte
nt test.   
normosmic part
o found to be h
7; and odor disc

The current stud
olfactory functi

daptation of the I
5.153  

e perception o

sessing olfactory
crimination, an
k test, these 
d, whereas th
on Test is only

to the regiona
to provide th
d on the Iranian
tworthy clinica
who malinger t
guish olfaction

bi4,  

n that olfactory
sticks” olfactory
n normal peopl

odor familiarity
y, 16 odor item
hen, 99 patient
er 2 to 4 weeks

icipants (13.6 ±
high. Test-retes
crimination test

dy validates tha
ion in an Iranian

Iranian Version o

of flavors, so-

y 
d 
3 

he 
y 

al 
he 
n 
al 
o 

n-

y 
y 
e 

y 
ms 
ts 
s, 

± 
st 
t: 

at 
n 

of 

-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
15

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

15
 ]

 

                               1 / 8

https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.35.153
https://orcid.org/0000-0002-3132-9904
http://dx.doi.org/10.47176/mjiri.35.153
https://mjiri.iums.ac.ir/article-1-6953-en.html


 
 Sniffin’ Stick

 
 http://m
Med J Is
 

2 

cial communi
detection of 
foods, or gas
that patients w
of disability a
such impairm
vere symptom
than the gener
tion of some 
these patients
(7, 8). 

Approxima
nearly 20% o
icant smell lo
are 3 major 
diseases (eg, 
infections, (1
the olfactory 
ders like Alzh

The assessm
evaluation an
The quantitat
clinical settin
cal tests (13, 
Connecticut C
(28, 29), and 
fication Test 
olfactory func
es tests of od
identification
reliable test b
countries thro
reusable and 
the effect of 
cultures on th
necessary (39

The tests th
factory functi
nation, and id
3 components
identification 
evaluate the i
previous stud
function of p
whereas odor
with the comp
45).   

There is no
our country t
ability to dete
cation of odo
our country w
identification 
culturally ada
lation. In acc
and given the
in contention
equivalent to 
problem curre
is recognizing

ks Olfactory T

mjiri.iums.ac.ir 
slam Repub Ira

ications (inclu
dangers, suc

s leaks (1, 2).
with olfactory
and lower qu

ment. Besides,
ms of depress
ral population
part of the o

s is lower than

ately 5% of p
of people older
oss. (9, 10) A
reasons for 
nasal polyp), 
6, 17) and he
loss manifes

heimer and Pa
ment of olfac
nd diagnosis 
tive assessme

ng is typically
24-27). Exam

Chemosensory
the University
(UPSIT) (30

ction is the sn
dor threshold,
. As one of 

batteries (32), 
oughout the w
thus econom
regional pref

he olfactory p
9-42).    
hat are most co
ion are measu

dentification. W
s of olfaction 
tests, such as

identification 
dies, odor th

peripheral stru
r discriminatio
plex processin

o standardize
to assess the
ection thresho
ors. The prev
was only cap
ability (42, 4

apt the sniffin’
cordance with
e importance o
n or accident

the blood m
ently being de
g the people's 

Test in Iran 

an. 2021 (17 No

uding sexual r
c h as fire, s
. Several stud

y disorders exh
uality of life th
, the prevalen
sion in these 
n (3-6). Furthe
olfactory syste
n that of the n

people are un
r than 50 year

Apart from ag
olfactory diso
(14, 15) uppe

ead trauma (18
sts in neurode
arkinson disea
ctory function
of olfactory 

ent of the sm
y conducted us
mples of such
y Clinical Re
y of Pennsylv
, 31). A comp

niffin' stick tes
 odor discrim
the most fre
it has been va

world (33-37).
mical (38). Ho

ferences, lifes
perception, an

ommonly used
urement of th
With the sniff
could be asse

s UPSIT, cou
ability (34, 4

hresholds mai
uctures of the 
on and odor i
ng of olfactory

d comprehen
 olfactory pe

old, discrimina
vious olfactory
able of evalu

43). We perfor
’ sticks test in

h Islamic laws
of smell loss a
, the bodily 

money of an a
ealt with by th

malingering 

 

ov); 35:153. 

relations), and
smoke, poison
dies have repo
hibit a higher l
han those wit
nce of mild to
patients is hi

ermore, the ac
em in the brai
normosmic pe

able to smell
rs exhibit a sig
ing (11-13), t
orders: sino-n
er respiratory 
8-20). In addi
egenerative d
ase (21, 22).  

is crucial for
dysfunction (

mell function 
sing psychoph
h tests include
search Center

vania Smell Id
prehensive te
st, which com

mination, and 
quently used 
alidated in sev
. Importantly,
wever, in ligh
styles, ethics,
adaptation se

d for assessin
hreshold, discr
fin' stick test, t
essed, wherea
uld only be ab
43). Accordin
inly draw on
olfactory sys

identification 
y information

sive smell te
erformance as
ation, and iden
y test prepare
uation of the 
rmed this stud

n the Iranian p
s enforced in 
fter a head tra
injury liabilit
dult. As the m

he forensic exp
to lose their s

 

d the 
nous 
orted 
level 
thout 
o se-
igher 
ctiva-
in of 
eople 

l and 
gnif-
there 
nasal 
tract 

ition, 
disor-

r the 
(23). 
in a 

hysi-
e the 
r test 

denti-
est of 

mpris-
odor 
and 

veral 
, it is 
ht of 
 and 
eems 

ng ol-
rimi-
these 

as the 
ble to 
ng to 
n the 
stem, 
deal 

n (44, 

est in 
s the 
ntifi-
ed in 
odor 
dy to 

popu-
Iran 

auma 
ty is 
main 
perts 
sense 

of sm
tool 
guis
test 
after

 
M
Et
Th

the 
was 
befo
prov
sity 

 
Pa
Th

patie
year
200 
for t
(214
34.7
facto
17-7
test.
heal
diso
tract
[chr
clud
norm
orde
tract
ical 
diso

 
Ex
Th
 
Fir
To

tion,
desc
5-po
= hi

 
Se

Lists
A

the t
mult
an v
low 
mili
odor
4 od
unab
othe
chas

mell, we aime
to assess the

sh olfaction-re
is also especi
r performing r

Methods 
thics Statemen
he study was 
Declaration o
obtained from

ore beginning
ved by the Res
of Medical Sc

articipants an
he population 
ents with olfa
rs. A total of 5
healthy partic
the first step
4 healthy volu
70 ± 3.4; rang
ory disorder [
71 years]) wer
 The control 
lthy volunteer
orders with d
t respiratory
onic rhinosin

ded in our stud
mosmic partic
er who also d
t infection, dia
diseases, seri

orders (eg, Par

xperimental P
he experiment

rst Step: Dete
o determine th
, 200 healthy 
criptors based
oit Likert scale
ghly familiar)

econd Step: E
s for the Odor
fter the first s
test, we consi
tiple distracto
version of the

familiarity ra
ar odorants. 
r within a mu
dor descriptor
ble to identify
er familiar des
sed from Ad

ed to provide 
e olfactory fun
elated disorde
ially importan
rhinoplasty.    

nt 
conducted acc

of Helsinki. A
m both patien

the tests. Th
search Ethics 
ciences (IR.IU

nd Inclusion Cr
of this cross-s
ctory disorder
513 people pa
cipants helped
of the test. A

unteers as con
ge, 16-79 year
[66 men, mea
re recruited fo

participants 
rs. Patients wh
ifferent etiolo

y infection, 
usitis with/wi
dy. The contro
cipants with n
did not have a
abetes, sinusit
ous head trau

rkinson and A

Protocols: 
t was perform

ermination of 
he odor famili

participants w
on the famil

e in the range 
).   

Establishing O
r Identificatio
step and based
dered a list of
rs for the iden

e Ir-SST. The 
ate (<75%) w
Participants w

ultiple forced-c
rs. If the maj

y the odor corr
scriptors. The 
donis Gol Da

a more trustw
nction as wel

ers in our com
nt for specialis
 

cording to the
A written info
nts and health
he study prot
Committee o

UMS.REC.139

Criteria 
sectional stud
rs in the age r

articipated in t
d determine od
A total of 31
ntrols [79 me
rs] and 99 pat
an age 35.92 
or the normati
were chosen

ho complaine
ogies (head t

sino-nasal 
ithout polypo
ol group was 
no history of 
a current upp
tis, psychiatric

uma, and neur
Alzheimer dise

med in 3 steps. 

f Odor Familia
iarity of the Ir
were asked to
liarity of each
 of 0 to 5 (0 =

Odors and M
on Test 
d on the origi
f 16 selective 
ntification par
 original distr

were replaced 
were asked to
choice task am

ajority of part
rrectly, it was 

odorant samp
arou company

 

worthy clinica
ll as to distin-
mmunity. This
sts before and

e principles of
ormed consent
hy participants
tocol was ap-
f Iran Univer-
98.208).  

dy consisted of
range of 15-80
this study, and
dor familiarity
3 participants
en, mean age
tients with ol-
± 3.6; range

ive step of the
n from among
d of olfactory
trauma, upper
inflammation

osis]) were in-
selected from
olfactory dis-

per respiratory
c or neurolog-
rodegenerative
ease). 

arity 
ranian popula-
o rate 87 odor
h odor using a
= unfamiliar, 5

ultiple-Choice

nal version of
odorants with

rt of the Irani-
ractors with a
with more fa-
o identify the
mong a list of
ticipants were
replaced with

ples were pur-
y with a su-

l 
-
s 
d 

f 
t 
s 
-
-

f 
0 
d 
y 
s 
, 
-
, 
e 
g 
y 
r 
n 
-

m 
-
y 
-
e 

-
r 
a 
5 

e 

f 
h 
-
a 
-
e 
f 
e 
h 
-
-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
15

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

15
 ]

 

                               2 / 8

http://dx.doi.org/10.47176/mjiri.35.153
https://mjiri.iums.ac.ir/article-1-6953-en.html


 

 

 

prathreshold c
 
Third Step:

lidity in Patie
Two other 

tion tests) we
3 subtests of 
participants a
normative dat
amine the tes
teers out of 2
step were sel
weeks.  

 
Sniffin’ Stic
The sniffin

threshold, od
tests. The tes
performed in 
should be rem
but water for 
is presented 
about 2 cm b
results is not
sum of the t
scores is cons
olfactory test
detail see the 
All olfactory 
sign. 

 
Threshold T
This test co

with red num
are distinguis
blue). The pa
which is imp
establish the d
filled with so
average of the
16. 

 

 
Table 1. Survey
age results are p
Percent of corre
 
 
<75 
 

 
 
75-90 
 

 
>90 
 
 

concentration

: Establishing 
ents With Olfa
components (

ere added to th
the Ir-SST w

and 99 patient
ta and assess 
st-retest reliab
14 controls w
ected random

cks Test 
n’ sticks test
dor discrimin
st is based on
a quiet and v

minded not to
at least 15 mi
only once fo

beneath both n
t given to pa
threshold, dis
sidered as the
s is briefly gi
study present
tests are per

Test 
omprises 16 tr

mbers from 1 to
hed by the co
articipants is 
regnated with
different conc
olvent. The o
e last 4 turnin

y results for famil
presented in a per
ect answers (%) 

. 

Normative D
actory Loss 
(odor threshol
he identificati

were performe
ts with olfact
the validity o

bility of the I
who had partic
mly and reexam

t comprises 
nation, and o
n pen-like od
ventilated room
o smoke, eat, 
inutes before 
or 3 to 4 sec
nostrils. Infor

articipants dur
scrimination, 
e TDI score. T
iven in the fo
ted by Humm

rformed in a 

riplets of pens
o 16. The 3 p

olor of their ca
asked to iden

h N-butanol d
centrations fro
odor threshold
ng points and h

liarity of odor de
rcentage scale. 

Asparagus (10)
(46), Shrimp (4
Mustard (57), S
Ginger (65), Ch
bear (75)  
 
Plum (76), Apr
(80), Butter (80
Grass (83), Car
Cardamom (88)
Peach (90), Lem
 
Glue (92), Ban
Watermelon (95
rette (98), Garli

Data and Test

ld and discrim
ion part. Then
ed for 214 con
ory loss to ob
of the test. To
Ir-SST, 39 vo
cipated in the t
mined after 2 

3 subtests: 
dor identifica
or dispensers
m. All particip
or drink anyt
the test. Each

conds, and pl
rmation about
ring the test. 
and identifica
The descriptio
llowing (for m

mel and et al (3
forced choice

s (48 pens tot
pens in each tr
ap (red, green,
ntify the red 

diluted in wate
om the 2 pens 
d score (T) is
has a range of

scriptors. After u

), Berry (19), Am
47), Rum (50), Cu
Sumac (57), Alm
herry (65), Sour c

icot (78), Crud (7
0), Candle Smok
rrot (83), Rose (8
),  Ham (88), Str
mon (90),  

ana (94), Smoke 
5), Bread (96), C
ic (99) 

  http:/
Med J
 

t Va-

mina-
n, all 
ntrol 
btain 
o ex-
olun-
third 
to 4 

odor 
ation 

s and 
pants 
thing 
h pen 
laced 

ut the 
The 

ation 
on of 
more 
34)). 
e de-

tally) 
riplet 
, and 
pen, 

ter to 
only 

s the 
f 1 to 

Di
In

ticip
that 
parti
acco
1 to 

 
Id
Th

lists 
ipan
pres
corr

 
St
Th

max
are p
Smir
data
to c
36-5
perf
wom
form
varia
and 

 
Re
Od
A 

en, m
of th
87 o
pres

 
Od
Ba

ed (
iden
acco

using a Likert typ

Odor samples
mber (27), Cedar
urry (51), Anise (

mond (59), Turpen
cherry (67), Pape

78), Angelica (78
ke (81), Tomato (
84), Pineapple (84
rawberry (88), Co

(94), Cantaloupe
Cucumber (97), Fi

//mjiri.iums.ac.i
J Islam Repub I

iscrimination 
n this test, 16 t
pant; then, he/
has an odor d
icipants are b
ording to the n
16. 

dentification T
his test consis
of 4 items fo

nts select the 
sented. The id
ect response n

tatistical Anal
he results are 

x) for continuo
provided for 
rnov test was 

a. The analysi
ompare TDI 

55, >55 years)
formed to co
men. The Pear
med to explor
ables. Data an
significance l

esults 
dor Familiarit
total of 200 

mean age, 35.
he study. The
odor descripto
sented in Tabl

dor Identifica
ased on the or
(see the origin
ntification part
ording to the 

pe scale ranging f

s (percent of corre
r (30), Fir (31), C
(52), Sauerkraut (
ntine (60), Raspb
r (68), Pennyroya

8), Fava Beans (7
(81), Rubber (81)
4), Coconut (84),
ookie (88), Choc

e (94), Vinegar (
ish (97), Coffee (

ir 
Iran. 2021 (17 N

Test 
triplets of pen
/she is asked 
different from 
lindfolded. Th
number of cor

Test 
sts of 16 pen-l
r each odor of
descriptor th

dentification 
number ranges

lysis 
presented as m
ous variables.
categorical va
used to check
s of variance 
scores among
). Also, an ind
ompare TDI 
rson correlatio
re the relatio
nalysis was do
level was set a

ty  
healthy partic
5 ± 20.25) we
 percentages 

ors, as rated o
e 1.  

ation Test 
riginal version
nal answering
t of the sniffin
results of the 

from 0 to 5 (0=un

ect answers, %) 
Cloves (34), Blac
(53), Chamomile 
berry (61), wine 
al (72), Cumin (7

8), Leather (79), 
), Chewing gum 
 Vanilla (84), Ch
olate (89), Honey

94), Apple (95), 
(97), Orange (98)

SK. K

Nov); 35.153. 

ns are present
to recognize 

m the blue and 
he discrimina
rrect response

like odor disp
f the odor item

hat best descr
score (I) acc
s from 1 to 16

mean ± SD an
. Frequency an
ariables. The 
k the normal d
(ANOVA) w

g the 3 age g
dependent sam
scores betwe

on coefficient
onship betwee
one using SPS
at 0.05.  

cipants (125 m
ere recruited in
of odor famil
on a Likert-ty

n, 16 odorant
g sheet in Tab
in’ sticks test 
 familiarity su

nknown, 5=highl

ckberry (36), Liq
(54), Spinach (5
(62), Olive (63),

72), Rum (74), W

Walnut (79), Tur
(83), Hazelnut (

hives (84), Pear (
y (89),  Melon (8

Peppermint (95)
), Vinegar (98), O

Kamrava, et al

3

ted to the par-
the green pen
red ones. The
tion score (D)

es ranges from

pensers. Using
ms, the partic-
ribes the odor
cording to the
6. 

nd range (min-
nd percentage
Kolmogorov-

distribution of
was performed
groups (16-35
mple t-test was
een men and
t test was per-
en continuous
SS 24 software

men, 75 wom-
n the first step
liarity rate for
ype scale, are

ts were select-
ble 2) and the
was modified
urvey. We re-

y familiar), aver-

quorice (45), Tea
5), Menthol (56)
, Grapefruit (64)

Wine (74), Gummy

rmeric (79), Milk
83), Pepper (83)
85), Cheese (87)
89), Saffron (89)

, Cinnamon (95)
Onion (98), Ciga-

l. 

-
n 
e 
) 

m 

g 
-
r 
e 

-
e 
-
f 
d 
, 
s 
d 
-
s 
e 

-
p 
r 
e 

-
e 
d 
-

-

a 
, 
, 
y 

k 
, 
, 
, 

, 
-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
15

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

15
 ]

 

                               3 / 8

http://dx.doi.org/10.47176/mjiri.35.153
https://mjiri.iums.ac.ir/article-1-6953-en.html


 
 Sniffin’ Stick

 
 http://m
Med J Is
 

4 

placed 6 sam
cloves, anise
Leather and f
their procurem
maining odor
tion. Therefo
cantaloupe, v
After admini
people, we fo

Table 2. Origin
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Numbers in brack
Also, the descript

 
Table 3. Final 
75% of the sub
Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
 

Fig. 1. Percent

ks Olfactory T

mjiri.iums.ac.ir 
slam Repub Ira

mple odors (
e, and fish) 
fish odorants w
ment was hig
rants were unf
ore, these odo
vinegar, smoke
stering the m
ound that the

nal version of ans
Orange (98%

*Leather (79
Cinnamon (95
Peppermint (9

Banana (94%
Lemon (90%

*Liquorice (4
*Turpentine (6

Garlic (99%
Coffee (97%
Apple (95%

*Cloves (34
Pineapple (84

Rose (84%
*Anise (52%
*Fish (97%

kets indicate the pe
tors that are familia

version of answe
bjects. 

Original Engli

tage of Identificat

Test in Iran 

an. 2021 (17 No

(leather, liqu
in the origin
were not acce

ghly expensiv
familiar for th

ors were repla
e, cardamom, 

modified versi
e identification

swering sheet for 
%) 
9%) 
5%) 

95%) 
%) 
%) 
5%) 

60%) 
%) 
%) 
%) 
%) 
4%) 

%) 
%) 

%) 
ercentage of correct
ar less than 75% we

ering sheet in Iran

ish descriptor (Pe
Orange(پرتقال)
Vanilla (وانیل)

Cinnamon (رچین
Peppermint (ناع

Banana (موز)
Lemon (موشیرین
Cantaloupe (البی

Vinegar (سرکھ
Garlic (سیر) 
Coffee (قھوه)   
Apple (سیب) 
Smoke(دود) 

Pineapple (اناس
Rose (گل رز) 

Cardamom (ھل
Honey(عسل) 

tion Items in Ir-S

 

ov); 35:153. 

uorice, turpen
nal answer sh
essible in Iran
e. Also, the 4

he Iranian pop
aced with van
and honey od

on to the hea
n percentage 

the Iranian adapt
Blackberry 

Smoke (9
Honey (8
Chives (8

Coconut (8
Peach (90

Gummi bear
Mustard (5
Onion (98

Cigarette (
Melon (89
Pepper (8

Pear (85
Chamomile 

Rum (50
Bread (96

t answers based on 
re replaced more fa

nian adaptation o

ersian Translation
 )  

) 
 (دار
 (نعنا
) 
 (لیم
 (طال
 (س

 (آنان

 (ھل

ST 

 

ntine, 
heet. 

n and 
4 re-
pula-
nilla, 
dors. 
althy 
of 4 

odor
than
lists 
list.
catio
iden
1.  

 
 

tation of the 16-it
(36%) 

94%) 
9%) 

85%) 
84%) 
0%) 
r (75%) 
57%) 
8%) 

(98%) 
9%) 

83%) 
5%) 

(54%) 
0%) 
6%) 
Likert scale. Bold 

amiliar ones (Italic f

of 16-item Identif

n) Descriptor
Fish 

Onion
Honey
Chives

Coconut
Peach
Carrot
Curd 
Onion

Vinegar
Garlic

Hazelnu
Pear 

Apple
Honey
Bread

rs (honey, app
n 75%. Theref

for the identi
The final ver

on part of the 
ntification perc

tem Odor Identifi
Strawberry

Glue (92
Vanilla (8

Fir (31
Walnut (7
Apple (9

Chewing gum
Rubber (8

Sauerkraut 
Wine (62
Peach (9

Cinnamon 
Plum (76

Raspberry 
Honey (8
Cheese (8

words indicate corr
fonts). 

fication part of Ir

r 1 De

Pe

t 

Fa
r C

t 

C
Pe

ple, orange, a
fore, we chang
fication of the
sion of the an
Ir-SST is pres
centage of the

cation part of Ir-S
(88%) 

2%) 
84%) 
%) 
79%) 
95%) 
m (83%) 
81%) 
(53%) 

2%) 
0%) 
(95%) 
6%) 
(61%) 

89%) 
87%) 
rect answers. Items

r-SST. All descrip

escriptor 2 
Onion 

eppermint 
Vanilla 
Curd 

Walnut 
Apple 
Plum 
Bread 

ava beans 
innamon 
Coffee 
Milk 
Plum 

Lemon 
innamon 

eppermint 

 

and cantaloup
ged distractors
ese odors and 
nswer sheet fo
sented in Tab
e Ir-SST is sh

SST  
Pineappl

Grass 
Chocolat

Onion 
Cherry

Grapefru
Cookie
Mentho
Carrot 

Candle Sm
Orange
Mustard
Peach 
Cherry

Fir (3
Ham (

s marked with aster

ptors were famili

Desc
M
G

Cho
O
A
P

A
B
C
va
G

Co
P

An
Sa
Le

 

pe) was lower
s in the verba
created a new

or the identifi-
le 3. The odor
own in Figure

le (84%) 
(83%) 
te (89%) 
(98%) 
(65%) 

uit (64%) 
e (88%) 
l (56%) 
(83%) 

moke (81%) 
e (98%) 
d (57%) 
(90%) 
(65%) 

31%) 
(88%) 
risk were replaced. 

iar to more than 

criptor 3 
Milk 
Grass 
ocolate 

Onion 
Apple 
Pear 

Apple 
Butter 

arrot 
anilla 

Grass 
oconut 
each 

ngelica 
affron 
emon 

r 
l 

w 
-
r 
e 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
15

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

15
 ]

 

                               4 / 8

http://dx.doi.org/10.47176/mjiri.35.153
https://mjiri.iums.ac.ir/article-1-6953-en.html


 

 

 

Normative 
The Ir-SST

and 99 patien
tive values an
tion. Most of
olfactory dysf
rest of them h
post-viral inf
these patients

The mean v
ination, and 
among health
> 55 years) a
sults revealed
lower in patie
3.41; p < 0.0
was used to c
confirming n
TDI scores b
the healthy pa
gender were 
(Fig. 3). The 
age groups in

 

Table 4. Demog

 
Etiology 
Post-traumatic 
Post-infection 
Sino-nasal infla
 
Table 5. Ir-SST
15-35 years (n=
 
Mean 
Range (Min- M
Percentiles 

 
36-55 years (n=
Mean 
Range (Min-Ma
Percentiles 

 
>55 years (n=5
Mean 
Range (Min-Ma
Percentiles 

 
Patient group (n
Mean ± SD 
Range (Min-Ma
Percentiles 
 
 
 
TDI: total score (
 

Data and Val
T was administ
nts with olfacto
nd testing va
f patients (66 
function was 
had dysfunctio
fection. The d
s are shown in
values of each

threshold te
hy participants
and patients ar
d that the mea
ents than in c

001) (Fig. 2). 
check the norm
normal distrib
etween men a
articipants. Ac
not significa
comparison o

ndicated a non

graphic character

ammation (chroni

T normative data f
=111) 

Max) 
10 
25 
75 
90 

= 49) 

ax) 
10 
25 
75 
90 

4) 

ax) 
10 
25 
75 
90 

n=99) 

ax) 
10 
25 
75 
90 

sum of threshold, d

lidation of Ir-
tered to 214 co
ory disorder t

alidation in th
out of 99) ex
caused by he
on after sino-n
demographic 

n Table 4.  
h part of ident
sts and the 

s in 3 age grou
re depicted in
an TDI score 
controls (13.6
The Kolmogo
mality of the 
ution, we com
and women in
ccording to th

antly related 
of mean TDI s
nsignificant dif

ristics of patients 

ic rhinosinusitis w

from healthy part
Identifi

 
15.1±
6 (10-

13.
15.
16.
16.

 
I 

14.8±
4 (12-

13.
14.
16.
16.

 
I 

12.6±
8 (8-

9.4
12.
16.
16.

 
I 

5.8±
14 (0-

2.0
3.0
8.0
11.

discrimination, ident

SST 
ontrol particip
o examine no

he Iranian pop
xplained that 
ad trauma and
nasal diseases
characteristic

tification, disc
mean TDI s

ups (15-35, 36
n Table 5. Ou

was significa
± 5.24 vs 34

orov Smirnov
TDI scores. A
mpared the m
n 3 age group
he results, age
to the TDI s
scores in diffe
fference. 

with olfactory di

with and without 

ticipants in three 
cation 

±1.1 
-16) 
.2 
.0 
.0 
.0 

±1.2 
-16) 
.0 
.0 
.0 
.0 

±2.0 
16) 
4 
.2 
.0 
.0 

3.3 
-14) 
0 
0 
0 
.0 
tification scores). SD

  http:/
Med J
 

pants 
rma-
pula-
their 
d the 
s and 
cs of 

crim-
score 
6-55, 
ur re-
antly 
4.3 ± 
v test 
After 
mean 
ps in 
e and 
score 
ferent 

Te
To

parti
wee
the f
retes

 
Se
Th

95.2
93.5
valu
89.7
anal
(95.

On
the i
diffe
(Fig

 
Di
No

stick
this 

isorders 

polyposis) 

age ranges and p
Discrimination

 
12.9±1.4 
7 (9-16) 

11.0 
12.0 
14.0 
15.0 

 
D 

12.9±1.2 
7 (9-16) 

11.8 
12.0 
14.0 
14.2 

 
D 

11.4±1.2 
5 (10-15) 

10.0 
11.0 
13.0 
14.0 

 
D 

6.1±2.6 
13 (0-13) 

3.0 
5.0 
8.0 
10.0 

D = standard deviat

//mjiri.iums.ac.i
J Islam Repub I

est-Retest Rel
o investigate t
icipants, 39 
ks, the mean 
first test to 35
st correlation 

ensitivity and 
he results of 
2% (95% CI,
50% (95% CI,
ue of 87.61%
7%. Receiver 
lysis confirm
53) (95% CI, 
ne-way ANO
influence of a
erence was o

g. 6). 

iscussion 
ormative data
ks test indicate
test. The sen

 
Number 

41 
22 
36 

patients with self-
 Th

7
12.5

7
11.0

7
12.0

2
14.2

tion 

ir 
Iran. 2021 (17 N

liability 
the reliability 
were random
TDI score cha
5.71 ± 2.70 in
was 0.81 (p <

Specificity 
the study sho
 96.34-99) a
 89.27-96.38)

% and a neg
operating ch

med the high 
92.61-97.53) 

OVA was also
age on olfacto
observed betw

a for the Iran
es the desirabl
nsitivity of the

 
Age range 

17-69 
20-71 
18-61 

reported olfactory
hreshold 

 
7.4±2.9 
5 (2.5-15) 

4.5 
4.7 
10.0 
11.5 

 
T 

7.1±3.0 
(3.5-14.5) 
4.5 
4.5 
10.0 
11.7 

 
T 

.7±3.16 
(2.5-14.5) 
4.5 
4.8 
10.2 
13.2 

 
T 

2.3±2.7 
(0.5-14.75) 

1.0 
1.0 
2.7 
6.0 

SK. K

Nov); 35.153. 

y of the test, o
mly selected. 
anged from 3
n the second 
< 0.001) (Fig. 

howed a TDI 
and a specifi
), with a posit
gative predict
haracteristic 
 accuracy o
(Fig. 5).  

o conducted 
ory function. N
ween differen

nian version o
le validity and

he 3 subtests, 

Gend
Male 

25 
10 
16 

ry loss 
TDI 

 
35.4±3

15.2 (29.2-
31.5 
33.0 
37.5 
40.2 

 
TDI 

34.8±3
13.50 (30-

31.4 
32.5 
37.2 
39.7 

 
TDI 

31.8±3
17.9 (24.3-

30.9 
32.0 
35.2 
38.1 

 
TDI 

13.6±5
22.5 (4-2

7.5 
10.0 
16.7 
22.5 

Kamrava, et al

5

of 214 healthy
After 2 to 4
5.91 ± 3.20 in
one. The test-
4).      

sensitivity of
city of about
tive predictive
tive value of
curve (ROC)
f the Ir-SST

to investigate
No significant
nt age groups

of the sniffin`
d reliability of
which distin-

der 
Female 

16 
12 
20 

3.3 
-44.5) 

3.4 
-43.5) 

3.4 
-42.2) 

5.2 
26.5) 

l. 

y 
4 
n 
-

f 
t 
e 
f 
) 

T 

e 
t 
s 

` 
f 
-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
15

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

15
 ]

 

                               5 / 8

http://dx.doi.org/10.47176/mjiri.35.153
https://mjiri.iums.ac.ir/article-1-6953-en.html


 
 Sniffin’ Stick

 
 http://m
Med J Is
 

6 

guish patients
viduals based
rately for the 
The Iranian s
tory system w
subtests, disc
from healthy 
assessed sepa
SST test. Ir-S
ry system wit

Fig. 2. Box p
and patients. T
= discriminati
observed betw
boxes indicate
border of the b
tal line inside 
whiskers show
ly. 
 

Fig. 3. Box plo
and female par
the boxes indi
upper border o
tal line inside t
of T, D and I. T
 

ks Olfactory T

mjiri.iums.ac.ir 
slam Repub Ira

s with olfacto
d on the TDI s

main sniff st
sniff-stick test
with 95.2% s
criminating pa

participants 
arately for the
SST can accur
th a high sensi

lot comparing T
TDI= composite s
on; I = Identific

ween two groups (
e the 25th percenti
box indicates the 

the box indicate
w the maximum an

ot of TDI score f
rticipants in the h
icate the 25th per
of the box shows 
the box indicates
T = threshold; D 

Test in Iran 

an. 2021 (17 No

ory disorders f
score, has bee
tick test and it
t can evaluate
sensitivity. Th
atients with o
based on the

e original SS
rately assess th
itivity of 95.2

TDI scores betwe
score of T, D and
cation. Significan
(***ܲ< 0.001).  T
ile of the data dis
75th percentile, an
es the median. Th
nd minimum TD

for the three age g
healthy group. T
rcentile of the d
the 75th percentil

s the median (TD
= discrimination

 

ov); 35:153. 

from healthy 
en evaluated s
ts Iranian ver
 the human o

he sensitivity 
olfactory disor
e TDI score, 
T test and th
he human olfa
%.   

een healthy contr
d I. T = threshold
nt differences w

The lower borders
stribution, the up
nd the bold horizo
he upper and low
I scores, respecti

groups and for m
he lower borders
ata distribution, 
le, the bold horizo

DI = composite sc
; I = Identificatio

 

indi-
sepa-
sion. 

olfac-
of 3 

rders 
was 

he Ir-
facto-

Ol
tural
arity
sme
ants 

 
rols 

d; D 
were 
s of 

pper 
on-
wer 
ive-

 
male 
s of 
the 
on-

core 
on).  

Fig.
corre
 

Fig.
Thre
0.97,
= com
= Ide
 

Fig.
peop
prese

lfactory tests 
l affinities (46
y survey, in th
ll test, some o
for the Iran

4. Test-retest re
elation of test sco

5.  Area under t
shold 0.90 (95%
, 0.99) and Identi
mposite score of 
entification. 

6. Bar graph sho
ple. There was no
ented as mean ± S

have been sh
6, 47). Based 
he original ve
odors were re
ian populatio

eliability of Irani
res (TDI: r= 0.81

the curve (AUC) 
% CI: 0.86, 0.94);

fication 0.98 (95%
T, D and I. T = T

ows TDI score in 
significant differ

SEM). 

hown to posse
on the results
ersion of the 
eplaced with 
on for the sak

ian Sniffin’ Stic
1, P<0.001). 

 for TDI 0.95 (9
; Discrimination 
% CI: 0.97, 0.99)

Threshold; D = D

n different age gr
rence between ag

 

ess strong cul-
s of the famili-

identification
familiar odor-
ke of cultura

 
k test. Pearson 

 
95% CI: 0, 98); 

0.98 (95% CI: 
), p<0.001. TDI 

Discrimination; I 

 
oups in healthy 
ge groups (Data 

-
-
n 
-
l 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
15

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

15
 ]

 

                               6 / 8

http://dx.doi.org/10.47176/mjiri.35.153
https://mjiri.iums.ac.ir/article-1-6953-en.html


 

 

 

adaptation. S
crease cultura
odor identifia

Our modifi
adopted for Ir
nents of olfac
cation) (34, 
application in
However, the
(43) is only a
Our results w
(44, 45), sugg
resents basic 
tion and diff
olfactory proc

The Ir-SST
TDI scores o
olfactory diso
in patients w
trols, as matc
scores of the 
high in norma

The olfacto
demonstrated
our study, th
this fall was n
ship was obse
SST had high
ability of the
reliability of 
reported in th

The TDI sc
suitable test wp < 0.001) an

The identifi
erably higher
sticks (r = 0.7
tion tests, few
threshold test
3 components
the discrimin
than that of t
0.77). The res
of the Ir-SST 

This study 
tural backgro
location coul
studies with s
ing all ethnic
quired to achi

 
Conclusion
This study p

groups and bo
SST (the SS
population) a
from patients
sensitivity an
tool that can 
purposes. Th

Some distracto
al bias factor

ability of up to
ed version of 
ranian popula
ction (thresho
46), despite 

n a crowded c
e UPSIT pres
able to assess
were also con
gesting that th
olfactory fun

ferentiation) a
cessing. 
T revealed a 
of normosmic 
orders. The res

was significant
ched for age 
Iranian sniffin

al participants
ory function d
d by Doty et al
e mean TDI 
not significan
erved between
h sensitivity an
e complete Ir-

odor identifi
he previous stu
core indicated 
with favorable
nd an area und
fication test co
r than that of 
73) (34, 35). C
w studies hav
ts (50, 51). W
s. According 

nation subtest 
the identificat
sults demonst
test.  
had a limitati

ound, ethnic o
ld influence t
sample sizes f
cities in diver
ieve more acc

n 
provided disti
oth genders. A
ST test cultu
allows to dis
s with “hypos
nd specificity.

be used in c
he accurate a

ors were also
rs. Finally, w
o 75%.  
the sniffin’ st

ation, can eval
ld, discrimina
its time-cons

clinical setting
sented by Tah
s the odor ide
nsistent with 
he odor detect
nction, The oth
are related to

significant di
 participants 
sults showed t
tly lower than
and gender 

n’ sticks test 
s. 
declines with 
l and Hummel
score droppe

nt. Also, no si
n gender and T
nd specificity
-SST test wa
ication or od
udies (35). 
that the Ir-SS

e test-retest re
der the ROC cu
orrelation (r = 
the German v

Compared wit
e investigated

We surveyed th
to our results
was r = 0.56

tion and thres
trated the high

ion. The lack 
origin, climate
the olfactory 
from different
rse climatic c
curate results. 

inct normative
According to 
urally adapte
stinguish “no
mia” and “an
. It offers a r
clinical setting
and reliable a

o modified to
we ended up 

tick test, cultu
luate all 3 com
ation, and iden
uming nature

g (30, 31, 43,
herkhani and 
ntification ab
previous find

tion threshold 
her 2 tests (de

o higher level

ifference betw
and patients 
that the TDI s
n in healthy 
(p < 0.001). 
were significa

advancing ag
l et al. (11, 49
d with aging,
gnificant relat
TDI score. Th
. Overall, the 

as higher than
or threshold 

ST was a clinic
liability (r = 0
urve of 0.98. 
0.83) was con

version of sni
th odor identi
d the reliabilit
he reliability o
s, the reliabilit
6, which is lo
hold subtests 

h accuracy (95

of variety in 
e, and geogra
function. Fur

t cultures (inc
onditions) are
 

e data for all 3
the results, th
d to the Ira

ormosmic” pe
nosmia” with 
reliable scree
gs or for rese
assessment of

  http:/
Med J
 

o de-
with 

urally 
mpo-
ntifi-
e for 

48). 
et al 

bility. 
dings 
d rep-
etec-
ls of 

ween 
with 

score 
con-
TDI 

antly 

ge, as 
9). In 
, but 

ation-
he Ir-

reli-
n the 
tests 

cally 
0.81; 
 
nsid-
iffin` 
ifica-
ty of 
of all 
ty of 
ower 
(r = 

5.53) 

n cul-
aphic 
urther 
clud-
e re-

3 age 
he Ir-
anian 
eople 
high 

ening 
earch 
f the 

olfac
its c

 
Ac
Th

Hum
man
who

 
Co

The 
 
 

Re
1. En

20
2. Fra

Ot
3. Jou

An
He
So

4. Mc
in 
Ra
(ha

5. Mi
ER
Ar

6. Al
H, 
usi
Ot

7. Pe
Hu
hea

8. Le
by
hy

9. La
Ol
20

10. S
eff
20

11. D
Ro
(N

12. M
in 
20

13. W
pra

14. S
in 
4):

15. H
ob
bet
20

16. 
olf
Su

17. T
Qu
inf

18. 
Dy

19. 
olf

20. D

//mjiri.iums.ac.i
J Islam Repub I

ctory function
linical, safety

cknowledgm
he authors w
mmel for his i
nuscript. Spec
o voluntary too

onflict of Inter
authors decla

eferences 
nache R, Sarafole
12;2(7). 
asnelli J, Humme
torhinolaryngol. 2
ung YI, Yi HJ, 
nosmia and Ageu
emorrhage and F
oc. 2007;42(1):1-5
cKenna S. Book 
Clinical Trials 

aven, Philadelphi
ardback). J. Comm
iwa T, Furukawa 

R. Impact of olfa
rch Otolaryngol H
tundag A, Tekeli
et al. A Study on

ing Survey Met
olaryngol. Head N
llegrino R, Hah

ummel T. Olfacto
althy subjects - A

evy LM, Henkin 
functional MRI

posmia. J Compu
andis BN, Humm
factory Dysfun
06;119(1):91-2.

Savovic S, Ivetic 
fect of age on the
02;55(5-6):221-4
Doty RL, Sham
osenberg L. Smel

New York, NY). 1
Mackay-Sim A, J

the healthy pop
06;31(8):763-71.

Welge-Lüssen A, H
actical guide for cl
Savovic S, Pilija V

patients with bi
:164-7. 
Hox V, Bobic S
struction and sm
tween objectiv
10;48(4):426-32.
Collet S, Grulo
factory dysfuncti
uppl 13:97-107. 
Toledano A, Ro
uality of life in pa
fections. Am. J. O

Cho SH. Clin
ysfunction. Hanya
Kern RC, Quin

factory dysfunctio
Duncan HJ, Sei

ir 
Iran. 2021 (17 N

n is particula
, and medico-

ment 
would like to
insightful com
cial thanks ar
ok part in this 

rests 
are that they h

eanu D. Taste and

el T. Olfactory dy
2005;262(3):231-

Lee SK, Im TH
usia: Incidence an

racture on the F
5. 
Review: Quality
(2nd ed.). (199

ia. Pp xlv+1259
munity Appl. Soc
M, Tsukatani T, 

actory impairmen
Head Neck Surg. 2
i H, Salihoglu M
n Olfactory Dysfu
thod and Valida
Neck Surg. 2015
hner A, Bojanow
ory function in pa
An fMRI study. R

RI, Lin CS, Finl
I (fMRI): identif
ut Assist Tomogr
mel T. New Ev
ctions within 

V, Lemajic S, Ko
e sense of smell 

4. 
an P, Applebaum
ll identification a
984;226(4681):1
ohnston AN, Ow
pulation: reasses
 

Hummel T. Manag
linicians. 2014. 
V, Buljcik M, Klj
ilateral nasal po

S, Callebaux I, 
mell impairment i
ve and subje
 

ois V, Bertrand 
ion: a cohort stu

odríguez G, Mar
atients with smell
Otolaryngol. 2011
nical Diagnosis 
ang Med Rev. 20
nn B, Rosseau 
on. Laryngoscope
den AM. Long-

SK. K

Nov); 35.153. 

arly important
-legal implicat

o thank Profe
mments and re
re owed to al
s study. 

have no compe

d smell disorders

ysfunction and da
-5. 
H, Cho SH, Ko 
nd Recovery with
Frontal Base. J K

y of Life and Ph
96). B. Spilker (
9. £114.50. ISBN
c. Psychol. 1997;
Costanzo RM, D

nt on quality of l
2001;127(5):497

M, Cayonu M, Ke
unction in Turkis
ated Olfactory T
;67(1):7-12. 

owski V, Humm
atients with hypo

Rhinology. 2016;5
ley A. Rapid ima
fication of prese
r. 1999;23(5):767
vidence for Hig
the Population

Komazec Z, Kljaji
in health individ

m SL, Giberson
ability: changes w
1441-3. 
wen C, Burne TH
ssing presbyosmi

gement of smell an

jajic V, Lemajic 
olyposis]. Med P

Jorissen M, Hel
in nasal polyp di
ective paramet

B, Rombaux 
tudy and update

rtín AM, Onrubi
l loss due to uppe
1;32(6):504-10. 

s and Treatmen
014;34(3):107-15

G, Farbman A
e. 2000;110(12):2
-term follow-up 

Kamrava, et al

7

t, considering
tions. 

essor Thomas
evision of this
ll participants

eting interests

s. Rom. J. Rhino

aily life. Eur Arc

Y. Posttraumati
h Relevance to th
Korean Neurosur

harmacoeconomic
(Ed.). Lippincott
N 0-7817-0332-
7(5):425-6. 

DiNardo LJ, Reite
ife and disability
-503. 
endirli MT, Yasa
sh Population wit
Testing. Indian J

mel C, Gerber J
osmia compared t
54(4):374-81. 
aging of olfactio
ence and type o
7-75. 
gh Occurrence o
n. Am. J. Med

c V, Pilija V. Th
duals. Med Preg

n R, Siksorski L
with age. Scienc

. Olfactory abilit
ia. Chem Senses

nd taste disorders: 

S. [Sense of smel
Pregl. 2004;57(3

llings PW. Nasa
isease: correlatio
ers. Rhinology

P. Post-traumati
. B-ENT. 2009;

ia T, Galindo N
er respiratory trac

nt of Olfactor
. 

AI. Post-traumati
2106-9. 
of olfactory los

l. 

g 

s 
s 
s 

. 

l. 

h 

ic 
he 
rg 

cs 
t-
8 

er 
y. 

ar 
th 
J. 

J, 
to 

n 
of 

of 
d. 

he 
l. 

L, 
ce 

ty 
s. 

a 

ll 
3-

al 
n 
y. 

ic 
5 

N. 
ct 

ry 

ic 

ss 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
15

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

15
 ]

 

                               7 / 8

http://dx.doi.org/10.47176/mjiri.35.153
https://mjiri.iums.ac.ir/article-1-6953-en.html


 
 Sniffin’ Stick

 
 http://m
Med J Is
 

8 

secondary to h
Otolaryngol H

21. Szaleniec J, 
M, et al. Sme
endoscopic sin
olfactory funct

22. Marin C, Vil
A, et al. Olfac
Allergy Asthm

23. Mishra A, D
Indian J. Otola

24. A Tourbier 
Identification, 
Chemical Sens

25. Simmen D, B
the sense of sm

26. Briner HR, S
Rhinology. 19

27. Cardesin A
Sprekelsen M,
and smell c
Rhinology. 20

28. Heywood PG
of two populat

29. Cain WS, 
olfactory dys
Research Cent

30. Doty RL, S
Pennsylvania 
microencapsul
1984;32(3):48

31. Doty RL, S
Pennsylvania 
function test fo

32. Oniz A, Erdo
Sniffin' Sticks
Survey. J. Neu

33. Rumeau C, 
performance 
Otorhinolaryn

34. Hummel T, S
olfactory perf
identification, 
Senses. 1997;2

35. Haehner A, M
et al. High test
Sticks" test. Ch

36. Tekeli H, A
applicability o
population. M

37. Cho JH, Je
Korean versio
comparison w
Auris Nasus L

38. Kopala LC,
with panic diso

39. Oleszkiewic
Hummel T. D
Sticks” odor
2015;273(5):1

40. Niklassen A
validation of s
and identificat

41. Kamrava SK
Asghari A, et
Persian Sme
2018;30(96):1

42. Kamrava SK
Tehran E, et 
Iranian Popula

43. Taherkhani S
SS, Taherkhan
(Iran-SIT): a 
Smell Identific
Percept. 2015;

ks Olfactory T

mjiri.iums.ac.ir 
slam Repub Ira

head trauma and 
Head Neck Surg. 1

Wróbel A, Stręk
ell impairment in
nus surgery resu
tion predictors. O
las D, Langdon C
ctory Dysfunction

ma Rep. 2018;18(
Doty RL. Olfact
aryngol. Head Ne
I, Doty R. Sniff 
Detection, and 

ses; 2007. pp. 51
Briner HR. Olfac
mell. Rhinology. 2
Simmen D. Smell
999;37(4):145-8. 
A, Alobid I, Ben

, et al. Barcelona
characteristics in
006;44(1):83-9. 
G, Costanzo RM.
tions. AM. J. Oto
Gent JF, Goods
function in the
ter. Laryngoscope
haman P, Dann 

Smell Iden
lated test of o

89-502. 
Shaman P, Kimm
Smell Identificat
or the clinic. Lary
ogan I, O. Ikiz A
s Test in Turkish
urol. Sci.   2013;3

Nguyen DT, Ja
with the Sn

gol. Head Neck D
Sekinger B, Wolf
formance assesse

odor discrimin
22(1):39-52. 
Mayer AM, Land
t-retest reliability
hem senses. 2009

Altundağ A, Salih
of the "Sniffin' 

Med Sci Mon Int M
ong YS, Lee Y

on of the Sniffin
with the cross-cult
Larynx. 2009;36(3
, Good KP. Olfa
order. J Psychiat

cz A, Taut M, S
Development of 
r identification
179-84. 

AS, Ovesen T, F
sniffin' sticks olfa
tion. Laryngoscop
K, Jalessi M, Ebr
t al. Evaluation 
ell Identificatio
9. 

K, Farhadi M, Jal
al. University of

ation. Iran Red Cr
S, Moztarzadeh F
ni F, Gharehdagh
Modified Versio

cation Test (UPS
;8(4):183-91. 

Test in Iran 

an. 2021 (17 No

upper respirator
1995;121(10):118
k P, Kowalczyk M
n chronic rhinosin
ults and review o
Otolaryngol Pol. 2
C, Alobid I, Lópe
n in Neurodegen
8):42. 

tion - Quantifica
eck Surg. 2001;53
f Magnitude Test

Memory Tests i
5-523. 

ction in rhinology
2006;44(2):98-10
l diskettes as scre

nitez P, Sierra E
a Smell Test - 24 
n the healthy 

. Identifying norm
olaryngol. 1986;7
speed RB, Leon
 Connecticut C
e. 1988;98(1):83-
M. Developmen

ntification Tes
olfactory functio

melman CP, Dan
tion Test: a rapid
yngoscope. 1984;

A, Evirgen N, Ozg
h Population Base
30(2):270-280.  
ankowski R. Ho

niffin’ Sticks 
Dis.  2016;133(3)
f SR, Pauli E, Ko
ed by the comb

nation and olfac

dis BN, Pournara
y of the extended 
9;34(8):705-11. 

hoğlu M, Cayönü
Sticks" olfacto

Med J Exp Clin R
J, Hong SC, Yo

n' stick (KVSS) t
tural smell identi
3):280-6. 
actory identificat
try Neurosci . 199
Sorokowska A, R
f the Arabic ver
n test. Eur. 

Fernandes H, Fj
actory test for thr
pe. 2018;128(8):1
rahimnejad S, Gh
of Culturally-Fa

on Test. Iran. 

lessi M, Khosrav
f Pennsylvania S
rescent Med J. 20
F, Mehdizadeh S
hi J, et al. Iran Sm
on of the Unive
IT) for Iranian Po

 

ov); 35:153. 

ry tract infection.
83-7. 
M, Bylica E, Prz
nusitis – evaluat

of literature conc
2015;69(1):33-44
ez-Chacón M, Ha

nerative Diseases.

ation and manage
3(2):178-81. 
: Relationship to
n a Clinic Popu

y--methods of ass
01. 
eening test of olfa

E, de Haro J, B
(BAST-24): vali
Spanish popu

mosmics: a comp
7(3):194-9. 
nard G. Evaluati
Chemosensory C
-8. 
nt of the Univers
st: a standa
on. Physiol B

nn MS. Univers
d quantitative olf
;94(2 Pt 1):176-8
goren M. The Mo
ed on Odor Fami

ow to assess olf
test®. Eur. 

):203-6. 
obal G. 'Sniffin' s
bined testing of
tory threshold. 

as I, Lill K, Gudz
version of the "S

ü M, Kendirli MT
ory test in a T
Res. 2013;19:1221
oon JH, Kim JK
test and its valid
ification test (CC

tion ability in pa
96;21(5):340-2. 
Radwan A, Kam
rsion of the “Sn
Arch. Oto-Rh

jaeldstad AW. D
reshold, discrimin
1759-66. 
halehbaghi S, Am
amiliar Odorants 

J. Otorhinolar

vian B, Pousti B, 
Smell Identificati
014;16(1):e7926.
eraj J, Hashemi N
mell Identification
ersity of Pennsy
opulation. Chem

 

. Arch 

zeklasa 
tion of 
erning 

4. 
aehner 
. Curr 

ement. 

o Odor 
ulation. 

sessing 

action. 

Bernal-
idation 
ulation. 

parison 

ion of 
Clinical 

sity of 
ardized 
Behav. 

sity of 
factory 
8. 
odified 
iliarity 

factory 
Ann. 

sticks': 
f odor 
Chem 

ziol V, 
Sniffin' 

T. The 
Turkish 
1-6. 

K. The 
dity in 

C-SIT). 

atients 

mel R, 
niffin’ 

hino-L. 

Danish 
nation, 

mini E, 
for a 

ryngol. 

Amin 
ion on 

Nazari 
on Test 
ylvania 

mosens. 

44. H
fac
tas

45. L
Di
20

46. R
al. 
Sti
On

47. D
Cu
19

48. 
Ko
Sti

49. H
the
dis
of 
La

50. D
ret
19

51. N
Ide
dat

 
 
 
 
 

Hedner M, Larsso
ctors in odor dete
sks. J Clin Exp N
Lötsch J, Reichma
fferently to the
07;33(1):17-21.

Ribeiro JC, Simõ
Cultural Adapta

icks” Smell Test
ne. 2016;11(2):e0
Doty RL, Marcus
ultural Smell 
96;106(3):353-6.
Denzer MY, G

ornhuber J, et al.
icks Threshold Pe
Hummel T, Kobal
e “Sniffin’ Stick
scrimination, and

more than 3,00
aryngology. 2007
Doty RL, McKeo
test Reliability 
95;20(6):645-56.

Nordin S, Bramer
entification Test:
ta. Acta oto-laryn

on M, Arnold N, 
ection, odor discr

Neuropsychol. 201
ann H, Hummel T

e Evaluation of 

es J, Silva F, Silv
ation of the Por
t: Reliability, Va
0148937. 

A, Lee W. W. D
Identification T
 
ailer S, Kern D
 Quantitative Va

ens. Chemosens P
l G, Gudziol H, M
ks” including te
olfactory thresho

00 subjects. Eu
;264(3):237-43. 
wn DA, Lee WW

of Ten Olf
 
son A, Liden E, B
: development, r
ngologica. 1998;1

Zucco GM, Hum
rimination, and o
10;32(10):1062-7
T. Different Odor

f Olfactory Loss

lva ED, Hummel 
rtuguese Version
alidity, and Norm

Development of th
Test (CC-SIT)

DW, Schumm L
alidation of the n
Percept. 2014;7(2
Mackay-Sim A. N
ests of odor id
olds: an upgrade 
uropean Archive

W, Shaman P. A S
factory Tests. 

Bende M. The Sc
reliability, validi
118(2):226-34. 

 

mmel T. Cognitiv
odor identificatio
7. 
r Tests Contribut
s. Chem Senses

C, Hummel T, e
n of the “Sniffin
mative Data. Plo

he 12-Item Cross
. Laryngoscope

LP, Thuerauf N
n-Butanol Sniffin
2):91-101. 
Normative data fo
entification, odo
based on a group

es of Oto-Rhino

Study of the Test
Chem Senses

candinavian Odor
ty and normativ

ve 
n 

te 
s. 

et 
n’ 
S 

s-
e. 

N, 
n' 

or 
or 
p 

o-

t-
s. 

r-
ve 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
15

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

15
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://dx.doi.org/10.47176/mjiri.35.153
https://mjiri.iums.ac.ir/article-1-6953-en.html
http://www.tcpdf.org

