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Objectives. Odors used in an odor identification test should be familiar to the subject, but there are some unfamiliar dis-
tracters in Korean version of Sniffin’ stick (KVSS) II identification test. In this study, we used the results of the origi-
nal version of KVSS II identification to modify the KVSS II identification test.

Methods. Eighty-three participants took an original version of KVSS II identification test and a visual analogue scale of
subjective odor function. KVSS II identification which has 16 items was performed to choose one out of four odors
items. And visual analogue scale was checked from 0 to 10 points of their subjective olfactory function. Two weeks
later they took the modified version of KVSS II identification test. Hyposmic or anosmic patients were excluded.

Results. The mean score of the original version of KVSS II identification and modified version of KVSS II identification
were 11.3 and 12.5, respectively (P<0.05). The KVSS II identification test and subjective olfactory function were
positively correlated (r=0.247, P<0.05), as were the modified KVSS 1II identification test and subjective olfactory

function (»=0.329, P<0.05).

Conclusion. After modification of distracters, KVSS 1II identification test appears to be suited for assessment of olfactory

function.
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INTRODUCTION

With recent changes in Korea from the ancient agricultural life
to an urban culture, the effect on quality of life of smell is also
changing. Olfaction as an important function for sensing the world
can be reduced by problems such as infection, trauma, or neuro-
degenerative diseases. Therefore, tests that can accurately assess
olfactory function are needed [1]. Olfactory function can be as-
sessed through examination such as olfactory threshold, olfacto-
ry discrimination, and olfactory identification test [2]. Of these,
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olfactory identification test has advantages in that the test is easy
for both examiner and subjects, can be performed in a relatively
short time, and can be useful in early diagnosis of illnesses such
as Alzheimer’s disease or Parkinson’s disease [3,4]. To improve
the accuracy of the identification test, each culture should devel-
op the test to match the environment of their culture.

T & T olfactometer test, developed in Japan, has odor items
that are easily recognizable to many people [5], and University
of Pennsylvania smell identification test (UPSIT) has items that
are easily recognizable to people of various groups in the United
States [6]. The supplemental cross-cultural smell identification
test (CC-SIT) was introduced that chose the 12 odor items that
show a high detection rate in a different culture [7]. Sniffin’ stick
test, developed by Kobal [8], chose items that are familiar to
Germans, and is used for olfactory assessment in many coun-
tries of Europe. Scandinavian odor-identification test (SOIT) was
developed with familiar items for Scandinavian cultures inde-
pendently, although they share the European cultural area [9].
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In Korea, we developed Korean version of Sniffin’ sticks (KVSS)
to evaluate olfactory function by modifying the Sniffin’ Stick
test with odors familiar to Koreans [10]. Recently developed
odor stick identification test for Japanese (OSIT-J) asks not only
for the correct answer but for the distracters on the basis of fa-
miliarity [11].To compare with other culture areas, the choice of
the distracters is important as well as the correct answers.

Thus the items of olfactory identification test should be as fa-
miliar as possible to the subjects. CCSIT, widely used in Korea,
did not include Koreans during its development. The identifica-
tion test of KVSS, created by using odors familiar to Koreans,
contained unfamiliar items such as lime, coconut, and blackber-
ry, making it difficult to assure the accuracy of the test.

Accordingly, the authors modified distracters based upon re-
search about familiar olfactory impressions for Koreans, and
then compared the results of the identification test with the pre-
viously used one.

MATERIALS AND METHODS

Subjects

We recruited people aged 20s to 40s and over 60 years who re-
ported having no olfactory dysfunction or symptom of nasal
obstruction or disease which may cause olfactory dysfunction.
The older age group did the mini-mental status examination
(MMSE), and people who scored less than 24 points were ex-
cluded from the study. All age groups did a written assessment
using the visual analogue scale (VAS) from 0 to 10 points of
their subjective olfactory function, and performed the KVSS II
identification test. After two weeks all participants performed

the modified KVSS 1I identification with distracters replaced by
familiar items without reference to the answer. The study proto-
col was reviewed and approved by the Konkuk University Insti-
tutional Review Board, and informed consent was obtained
from all subjects.

KVSS Il identification test

KVSS 11 identification has 16 items. Subjects are to choose one
out of four odors items without knowing the correct one. Inter-
viewers wore gloves and the odor sticks were presented 2-3 cm
in front of the nose for the subject to smell for 1-2 seconds. The
interval between tests of various odors was 30 seconds. The mod-
ified KVSS 1I identification test used the same odorants and re-
placed distracters based on research about familiar olfactory im-
pressions for Koreans (Table 1).

Research on familiar olfactory impressions for Koreans
Research on familiar olfactory impressions was performed using
30 items which are used in a commercially available olfactory
identification test. Four hundred seventy-nine subjects were en-
rolled. A questionnaire was given about the familiarity of each
item scaling from 1 point to 5 point. We chose 24 items from 30
based on the results of the familiarity score. These 24 items were
coffee, soap, orange, garlic, mint, lemon, cucumber, apple, fish,
banana, rose, alcohol, cinnamon, soy sauce, peach, pain reliev-
ing spray, grass, gasoline, chocolate, vanilla, rubber burning, black
tea, tree, and naphthalene (Fig. 1).

Statistical analyses
A paired t-test was used for comparing KVSS 1II identification
and modified KVSS II identification test. Pearson correlation co-

Table 1. The list of odor from the Sniffin’ sticks odor identification test with ratings of correct identification rates

Rates of correct

Rates of correct

Odorant i ——r Distractors (original ver.) i ——— Distractors (modified ver.)

Orange 75 Blackberry  Strawberry Pineapple 96 Fish Cheese Smoke

Leather 67 Smoke Glue Grass 51 Grass Pineapple Apple
Cinnamon 82 Honey Vanilla Chocolate 90 Coffee Black tea Vanilla

Mint 78 Spring onion Fir tree Onion 77 Gasoline  Soy sauce Garlic

Banana 75 coconut Walnut Cherry 84 Rose Tree Rubber burning
Lemon 53 Peach Apple Plum 55 Alcohol Cucumber Pain relieving spray
Licorice 16 Cherry Chewing gum  Cookle 36 Peach Cheese Mint

Resin 51 Mustard Rubber Menthol 70 Chocolate  Naphthalene  Coffee

Galic 93 Onion Cabbage Carrot 98 Apple Rose Smoke

Coffee 77 Tobacco Wine Smoke 83 Lemon Mint Fish

Apple 28 Melon Peach Orange 66 Soy sauce  Cinnamon Saop

Soy sauce 87 Pepper Cinnamon Mustard 90 Orange Tree Mustard
Pineapple 65 Melon Plum peach 80 Chocolate  Rose Leather

Rose 77 Greentea  Strawberry Cherry 76 Mint Cucumber Apple

Sesame oil 88 Rum Honey Fir tree 96 Orange Coffee Grass

Fish 84 Bread Cheese Ham 92 Lemon Banana Mint

Original and modified distracters are shown that are used together with target item.



efficients tested the strength of the association between KVSS II
identification and subjective olfactory functions whenever ap-
propriate. Results were analyzed with SPSS ver. 17.0 (SPSS Inc.,
Chicago, IL, USA) and null hypotheses of no difference were re-
jected if P-values were less than 0.05.

RESULTS

Resullts of olfactory identification ability by changing distracter
The correct answer rate of each item of KVSS II identification
test was 16%-93% but after distracters were modified, correct
answer rate were improved to 36%-98% (Table 1). The average
correct answer rates were 68.5% and 77.5%, respectively. The
average correct answer rate of modified KVSS II identification
test was significantly higher (P<0.05) than that of KVSS Il iden-
tification test.

Age distribution

A total 83 subjects were enrolled. Thirty-five were men and for-
ty-eight were women. Age ranged from 25 to 85 years, mean
age was 45.6 years. As age increased, scores of KVSS II identifi-
cation and modified KVSS II identification were significantly
decreased (Table 2).
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Comparison of results of KVSS Il identification test and modi-
fied KVSS Il identification test

The mean scores of KVSS II identification test and modified
KVSS 1I identification test were 11.3 and 12.5, respectively. The
mean score of modified KVSS 1II identification test was signifi-
cantly higher (P<0.05) than that of KVSS II identification test
calculated from each age group excepting the 30s. The mean
scores from the age groups 20s and 40s were 12.1, 14.2, and
10.4, 11.8, respectively. The scores from the 30s age group were
11.9 and 12.8, so mean score of modified KVSS II identification
test was higher but not statistically significant. In the old age
group, mean scores were 9.6 and 11.6 (Fig. 2).

Correlation of the KVSS Il identification test, modified KVSS I
identification test and subjective olfactory function

The KVSS II identification test and subjective olfactory function
were positively correlated (r=0.247), as were the modified KVSS
II identification test and subjective olfactory function (r=0.329)
(Fig. 3). Those associations tended to be higher in the younger
age groups, although the 30s age group and the old age groups
did not show statistically significant associations (Fig. 4).

DISCUSSION

Choosing odorants for an olfactory test has several limitations
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Fig. 1. Results of research on familiar olfactory impressions for Koreans.
Table 2. Distribution of odor identification scores by age group
) 20s (n=19) 30s (n=19) 40s (n=23) Old age (n=22)
Variable
A B A B A B A B
Average age (year) 26.6 (25-29) 32.9 (30-39) 44.4 (40-49) 74.2 (65-85)
Mean+SD 121+£1.8 14.2+1.9 119425 128+1.4 10.4£1.6 12.7+1.8 99+24 11.6+£1.7
Median (range) 12 (8-15) 15 (10-16) 12 (7-15) 13 (10-15) 11(7-13) 12 (8-15) 10.5 (5-14) 12 (8-14)
10 Percentile 10 10 7 10 8 8 6.1 8

A, original version of Korean version of Sniffin’ stick (KVSS) Il identification; B, modified version of KVSS Il identification.
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Fig. 2. Mean score of original version of Korean version of Sniffin’
stick (KVSS) Il identification (empty box) and modified version of
KVSS Il identification (filled box). Error bars, standard deviation.
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Fig. 3. Correlation of visual analogue scale (VAS) with original version
of Korean version of Sniffin’ stick (KVSS) Il identitification (O, black
line) and modified version of KVSS Il identification (X, dotted line).
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Fig. 4. Correlation of visual analogue scale (VAS) with original version of Korean version of Sniffin’ stick (KVSS) Il idenitification (O, black line)
and modified version of KVSS Il identification (X, dotted line). 20s (A), 30s (B), 40s (C), and old age (D).

when used in different nations or cultural areas [12]. In this
study, we compared the results of olfactory identification test by
changing not only the items but the distracters into those which
are familiar to subjects.

After changing the distracters, the identification rates of lico-

rice, apple, and rosin increased from 16%, 28%, 51% to 36%,
66%, 70%, respectively. This shows the same results as Shu’s,
who noted that his identification rate increased from 52%, 62%
to 79%, 100%, respectively by substituting familiar items for
leather, cinnamon, and licorice [13] (Table 1). Nordin developed



a test suitable for people of Scandinavian, SOIT, which had
commonly used odor items and the examples through the Con-
fusion matrix [9]. By comparing the Japanese and American
OSIT-J, there is an obvious contrast in the familiarity of odor-
ants and there was also a significant difference in analysis of dis-
tracters. Therefore in order to increase the accuracy of the olfac-
tory test, replacement of the less familiar distracters is necessary.
In comparison with Japanese and American with OSIT-J, differ-
ent familiarity to the odor items and the analysis of distracters
were noted. Hence the accuracy of the olfactory test can be in-
creased by replacing the distracters which have low familiarity
[13]. We investigated odorants familiar to Koreans and those
having low differences of recognition between ages or occupa-
tion, and raised the accuracy by adding them to KVSS-II odor
items. On the other hand, the similarity of the correct answer is
also an important factor for influencing the correct answer rate.
But we focused on familarity of distracters in this study. So we
discarded the distracters which had extremely low or high simi-
larity with the odorant for increasing familiarity of distracters.

With increasing age, olfactory function tends to decrease even
with more familiar distracters, compared with subjects in their
20s to 40s. The older subjects’ scores of olfactory identification
test were statistically significantly different from the younger age
groups (P<0.05) (Table 2, Fig. 2). The modified KVSS II identifi-
cation test well reflected the effect of age on olfactory function,
a result similar to the original version of KVSS II identification
test.

The scores of the original version of olfactory test which has
distracters with lower familiarity underestimated olfactory func-
tion. The correlation of the relationship between subjective ol-
factory function and the score of olfactory function test was im-
proved by replacing the distracters (Figs. 3, 4). In the case of CC-
SIT which was made for UPSIT multiculturalism, there are some
items of low familiarity even though Japanese people participat-
ed in the development of the test, since the scores were not very
high for middle aged subjects with normal olfactory identifica-
tion test [14], a result similar to the authors’ findings.

The items on olfactory identification tests undergo various in-
fluences by their cultures and changing the distracters by famil-
iarity lead to a more valid test. Thus the identification olfactory
test in KVSS-II which is used widely in Korea would be more
accurate by changing to more familiar items to Koreans.

In conclusions, we suggest that the olfactory function will give
more precise results if some items replace others more familiar
to people to raise the accuracy of the olfactory identification
test, and with this, we can improve our own test.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

Kim JM et al. Olfactory Test Using More Familiar Distracters 23

ACKNOWLEDGMENTS

This paper was supported by Konkuk University in 2012.

REFERENCES

1. Welge-Luessen A, Hummel T, Stojan T, Wolfensberger M. What is the
correlation between ratings and measures of olfactory function in
patients with olfactory loss? Am J Rhinol. 2005 Nov-Dec;19(6):
567-71.

2. Hummel T, Sekinger B, Wolf SR, Pauli E, Kobal G. ‘Sniffin’ sticks’: ol-
factory performance assessed by the combined testing of odor iden-
tification, odor discrimination and olfactory threshold. Chem Sens-
es. 1997 Feb;22(1):39-52.

3. Serby M, Larson P, Kalkstein D. The nature and course of olfactory
deficits in Alzheimer’s disease. Am J Psychiatry. 1991 Mar;148(3):
357-60.

4. Duff K, McCaffrey RJ, Solomon GS. The Pocket Smell Test: success-
fully discriminating probable Alzheimer’s dementia from vascular
dementia and major depression. J Neuropsychiatry Clin Neurosci.
2002 Spring;14(2):197-201.

5. Takagi SF. A standardized olfactometer in Japan: a review over ten
years.Ann N'Y Acad Sci. 1987;510:113-8.

6. Doty RL, Shaman P, Dann M. Development of the University of
Pennsylvania Smell Identification Test: a standardized microencap-
sulated test of olfactory function. Physiol Behav. 1984 Mar;32(3):
489-502.

7. Doty RL, Marcus A, Lee WW. Development of the 12-item Cross-
Cultural Smell Identification Test (CC-SIT). Laryngoscope. 1996 Mar;
106(3 Pt 1):353-6.

8. Kobal G, Hummel T, Sekinger B, Barz S, Roscher S, Wolf S. “Sniffin’
sticks”: screening of olfactory performance. Rhinology. 1996 Dec;
34(4):222-6.

9. Nordin S, Bramerson A, Liden E, Bende M. The Scandinavian Odor-
Identification Test: development, reliability, validity and normative
data. Acta Otolaryngol. 1998 Mar;118(2):226-34.

10. Cho JH, Jeong YS, Lee YJ, Hong SC, Yoon JH, Kim JK. The Korean
version of the Sniffin’ stick (KVSS) test and its validity in compari-
son with the cross-cultural smell identification test (CC-SIT). Auris
Nasus Larynx. 2009 Jun;36(3):280-6.

11. Takebayashi H, Tsuzuki K, Oka H, Fukazawa K, Daimon T, Sakaga-
mi M. Clinical availability of a self-administered odor questionnaire
for patients with olfactory disorders. Auris Nasus Larynx. 2011 Feb;
38(1):65-72.

12. Lam HC, Sung JK, Abdullah VJ, van Hasselt CA. The combined ol-
factory test in a Chinese population. J Laryngol Otol. 2006 Feb;
120(2):113-6.

13. Shu CH, Yuan BC, Lin SH, Lin CZ. Cross-cultural application of the
“Sniffin’ Sticks” odor identification test. Am J Rhinol. 2007 Sep-Oct;
21(5):570-3.

14. Kondo H, Matsuda T, Hashiba M, Baba S. A study of the relationship
between the T&T olfactometer and the University of Pennsylvania
Smell Identification Test in a Japanese population. Am J Rhinol. 1998
Sep-Oct;12(5):353-8.



