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ABSTRACT
Objective: To assess the validity of the Arabic version of the University of Pennsylvania Smell Identification Test in the 
Egyptian population.
Patients and Methods: This was a cross sectional study including 124 normal Egyptian subjects. Socioeconomic standard 
was assessed, and patients were categorized into three categories; low, moderate and high socioeconomic levels. The total 
number of correct answers for the 40 odorants presented was used to determine the test score. The difficulty level of the 
test was checked by a visual analogue scale. The percentage of the study sample detecting every odor was calculated. 
Internal consistency of the test was checked by cronbach's alpha test.
Results: The study group included 87 females and 37 males with a mean age of 29.28 ±5.92 years. The average smell 
identification test score for all participants was 31.49 ± 1.74. The average visual analog scale score for ease of applicability 
of the test was 7.13 ± 0.58 with no significant difference between males and females. The smell identification test score was 
higher among males than females with little significance. Participants with high and moderate socio-economic standards 
reported significantly higher test score. Thirty-one odors were correctly identified by at least 70% of the volunteers, 
Overall alpha was 0.749.
Conclusion: The Arabic version of University of Pennsylvania Smell Identification Test is an adequate tool for assessment 
of olfaction in the Egyptian population. But 9 Odorants of this test needs further revision. Males and higher socioeconomic 
levels were associated with better test results.
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INTRODUCTION                                                                 

The University of Pennsylvania Smell Identification 
Test (UPSIT) is one of the most widely used tests to assess 
the olfactory function. It is commercially known as the 
smell identification test (Sensonics Inc.)[1]. The test has been 
translated into 29 languages and accents according to the 
manufacturing company including Arabic.[2] Several factors 
have an impact on the olfactory function including age. 
Decreased olfactory function is very common in the older 
population, being present in over half of those between the 
ages of 65 and 80 years and in over three quarters of those 
over the age of 80 years[3]. There are certain sex differences 
in olfactory performance. Although significant, the effects 
were notably small with very low absolute differences in 
olfactory test performance[4]. Air pollution which is more 
common in industrial countries and urban communities, is 
associated with olfactory dysfunction and olfactory bulb 
pathology[5]. Age and gender distribution, and degree of 
air pollution differ between different populations with 

their reflection on olfactory function. This necessitates 
adjustment of the odorant molecules in olfactory test 
materials adapted for use in every population. Cultural and 
socioeconomic factors have necessitated changes in the 
original version of the UPSIT on conversion to different 
languages. The odorant items and the response alternatives 
have been changed in some foreign-language versions to 
make the test scores more congruent with North American 
norms and to prevent the cultural bias.[2] Similarly, the 
Arabic version of UPSIT was created by changing the 
language and odors to be more familiar for Arab nation. 
Although the Arabic version of the UPSIT has been 
available for some time, few attempts have been made to 
assess its validity in the Arabic population including the 
study by Albaharna et al[6]. The present study attempted to 
assess the validity of the Arabic version of the UPSIT in 
the Egyptian population.
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PATIENTS AND METHODS:                                                         

The current study was a cross sectional study conducted 
at Otorhinolaryngology department, Faculty of Medicine, 
Menoufia University after approval of the institutional 
review board of the faculty and a written consent was 
taken from every subject before participation in the study. 
The study included 124 normal adult Egyptian subjects 
who were chosen randomly from the community. No 
participant had any olfactory complaints. Patients with 
neurological diseases, a history of cranial trauma or upper 
airway infection on the day of the test were excluded from 
the study.  Socioeconomic standard (SES) was assessed by 
updated scaling score of SES developed by Fahmy et al[8]. 
According to this score, patients were categorized into three 
categories; low, moderate and high socioeconomic levels. 
In our study, the test administration was supervised by one 
of the authors to ensure adequate application of the test. The 
UPSIT (produced by Sensonics, Inc., Haddon Heights, NJ) 
consists of 4 envelope-sized booklets, each containing 10 
“scratch and sniff” odorants. The odorants are embedded in 
10- to 50-m microcapsules, which are contained in a 13-38 
mm brown rectangular area positioning at the bottom of 
each strip (Figure 1). The odorant is released by scratching 
the brown area with a pencil tip in a standardized manner. 
Each odorant strip has a multiple-choice question with four 
alternatives. The test is based on forced choice technique. 
For each odorant, subjects are presented with four odor 
names and are asked to select the correct answer even if no 
smells perceived. The total number of correct answers for 
the 40 odorants presented was used to determine the UPSIT 
score. According to the test guide, scores of 6 to 18 are 
considered as anosmia, scores of 19 to 25 are considered 
as severe hyposmia, scores of 26 to 29 are considered as 
moderate hyposmia, scores of 30 to 33 are considered as 
mild hyposmia, and scores more than 33 are considered 
as normosmia. In the Arabic version of the UPSIT, the 
language was changed to Arabic and 14 odors from the 
original were replaced by odors that are more familiar 
with the Arabic population (Table 1). The difficulty level 
of the Arabic version of the UPSIT was checked by a 
visual analogue scale (VAS) which consisted of 10 points 
score with 1 indicating an extremely difficult test and 10 
indicating an extremely easy test. internal consistency and 
reliability of the test items was calculated. The primary 
outcome measures include the average UPSIT score and 
VAS score for difficulty of the test for the study sample, 
and the percentage of the study sample detecting each 
odor of the 40 odors of the test was calculated. Secondary 
outcome measures include comparison between males and 
females regarding UPSIT and VAS scores and between the 
three categories of SAS regarding UPSIT score. Also they 
include the assessment of the alpha value for reliability of 
the test.

Sample size:

Based on past review of literature, Doty, 2001[7] 
reported that the cutoff point criterion used by Doty in the 
validation of each odor was 70% of correct rates. Sample 
size has been calculated at α=0.05, CI95% and it was 124 
participants.

Statistical Analysis: 

Results were statistically analyzed by SPSS                            
version 20 (SPSS Inc., Chicago, IL, USA). Student's t-test 
was used for comparison of 2 means. ANOVA was used 
to compare between more than 2 means. P value <0.05 
was considered significant. Cronbach's alpha test was used 
to assess the internal consistency and reliability of the test 
items.

Fig. 1: Arabic version of University of Pennsylvania Smell 
Identification Test (UPSIT)

Table 1: English and Arabic version of UPSIT:

Odor in Arabic versionOdor in English versionNo.
PizzaPizza1
GumBubble-gum2

Peppermint oilMenthol3
FishCherry4

Motor oilMotor oil5
MintMint6

BananaBanana7
CloveClove8

LeatherLeather9
CoconutCoconut10
OnionOnion11

Drink fruitFruit punch12
Children powderLicorice13

CheeseCheddar cheese14
CuminCinnamon15

BenzeneGasoline16
StrawberryStrawberry17
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RESULTS:                                                                         

A total of 124 volunteers were invited. The study 
group included 87 females and 37 males with a mean 
age of 29.28 ±5.92 years. The average UPSIT score for 
all participants was 31.49 ± 1.74. The average VAS score 
for ease of applicability of the test was 7.13 ± 0.58. Using 
UPSIT, 20 subjects (16.1%) had normal smell with score 
more than 33, 95 subjects (76.6%) had mild hyposmia 
with scores from 30 to 33, and 9 subjects (7.3%) had 
moderate hyposmia with scores less than 30. Thirty-one 
odors were correctly identified by at least 70% of the 
volunteers, whereas 9 odors were identified correctly by 
less than 70% of the respondents. The least identifiable 
odors were fish (identified by 3.2 % of subjects) and dill 
pickle (identified by 14.5% of subjects) (Table 3). There 
was no significant difference between males and females 
regarding VAS for difficulty in dealing with the test                                                                                                                 
(P= 0.924). UPSIT was higher among males than females 
with little significance (31.89 ± 1.21 vs. 31.32 ± 1.90, 
p=0.049) (Table 2). Participants with high and moderate 
socio-economic standard reported significantly higher 
UPSIT than those with low socio-economic standard 
(31.75±1.38 and 31.94±2.51 vs. 29.64±1.45, p <0.001) 
(Figure 2). Overall alpha was 0.749. Item analysis of 
UPSIT revealed that some odors like pizza, leather and 
rose will increase the reliability of the test if deleted                                                               
(Table 4).

GarlicCedar18
ChocolateChocolate19

WalnutGingerbread20
GrapefruitLilac21

Rubber frameworkTurpentine22
PeachPeach23
CoffeeRoot beer24

Dill pickleDill pickle25
PineapplePineapple26

AppleLime27
OrangeOrange28

PineWinter green29
WatermelonWatermelon30

Jasmine flowerPaint thinner31
GrassGrass32

SmokeSmoke33
CardamomPine34

GrapeGrape35
LemonLemon36
SoapSoap37

Natural gasNatural gas38
RoseRose39

PeanutPeanut40

Table 2: Percentage of subjects that answer each Smell 
Identification Test item correctly:

Participants (n=124)
Odor

%Correct 
answer (no)

47.659Pizza
73.491Gum
96.0119Peppermint oil
3.24Fish

33.141Motor oil
100.0124Mint
100.0124Banana
100.0124Clove
91.9114Leather

100.0124Coconut
100.0124Onion
62.978Drink fruit

100.0124Children powder
44.455Cheese
88.7110Cumin
66.182Benzene
96.0119Strawberry

100.0124Garlic
96.0119Chocolate
91.9114Walnut
47.659Grapefruit

100.0124Rubber framework
100.0124Peach
29.036Coffee
14.518Dill pickle
88.7110Pineapple
73.491Apple

100.0124Orange
36.345Pine
96.0119Watermelon
70.287Jasmine flower
91.9114Grass
77.496Smoke
73.491Cardamom
96.0119Grape
70.287Lemon
96.0119Soap

100.0124Natural gas
81.5101Rose

100.0124Peanut

Shadowed Items have been identified by lee than 70% of the 
study subjects
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Table 3: Comparison between males and females of the study 
sample regarding UPSIT and VAS scores:

P valuet test
Female (n = 87)Male  (n = 37)

Test
Mean ± SDMean ± SD

0.049*1.9931.32 ± 1.9031.89 ± 1.21UPSIT
0.9240.097.12 ± 0.667.13 ± 0.34VAS

*: significant
UPSIT: University of Pennsylvania Smell Identification Test
VAS: Visual Analog Scale 

Table 4: Item analysis of University of Pennsylvania Smell 
Identification Test:

Cronbach's Alpha 
if Item Deleted

Corrected Item-
Total Correlation

0.7560.102Pizza
0.7370.343Gum
0.7430.309Peppermint oil
0.7490.086Fish
0.7180.585Motor oil
0.7520.043Leather
0.7430.258Drink fruit
0.7140.617Cheese
0.7510.099Cumin
0.7450.230Benzene
0.7500.076Strawberry
0.7430.309Chocolate
0.7340.457Walnut
0.7290.442Grapefruit
0.7460.223Coffee
0.7390.326Dill pickle
0.760-0.098Pineapple
0.7240.520Apple
0.7370.338Pine
0.7510.027Watermelon
0.7300.442Jasmine flower
0.7450.248Grass
0.7270.490Smoke
0.7390.321Cardamom
0.7490.086Grape
0.7460.216Lemon
0.7430.319Soap
0.762-0.056Rose

Each of the following component variables has 
zero variance and is removed from the scale: Mint, 
Banana, Clove, Coconut, Onion, Children powder, 
Garlic, Rubber framework, Peach, Orange, Natural 
gas, Peanut. The determinant of the covariance matrix 
is zero or approximately zero. Statistics based on 
its inverse matrix cannot be computed and they are 
displayed as system missing values.

Fig. 2: Distribution of UPSIT score according to socio-economic 
status 

DISCUSSION                                                                  

University of Pennsylvania Smell Identification 
test is a well-recognized and validated tool for 
assessment of olfactory function in different diseases. 
It has been developed by Sensonics Inc and translated 
into different languages including Arabic language 
with modifications of the included odorants to be 
applicable for different nations. The Arabic version 
of UPSIT was created by changing the language and 
odors to be more familiar for Arab nation. Up to our 
best knowledge, this Arabic version has only been 
validated for Saudi subjects by Albaharna et al[6]. This 
is the first study to assess the validity of UPSIT for 
Egyptian population. In the current study, the mean 
UPSIT score was 31.49. It is higher than the mean 
score among the Saudi population which was 28.4. 
This suggests more applicability of the test for the 
Egyptian population. This can be attributed to more 
popularity of the odorants used in the test in Egypt. 
Compared to the test in other languages, the Egyptian 
score is higher than the score in Italian population 
(mean=28.22)[9]. This can be attributed to high mean 
age and smoking index among included sample of 
Italian population with consequent smell disorders 
including hyposmia. On the other hand, the score in 
our sample of Egyptian population is lower than the 
mean score in American and Australian populations 
when tested using the original version (mean=36 
and 34, respectively).[10] This score is lower than the 
mean score in the Brazilian, Taiwan, and Japanese 
populations (mean = 35, 33.1 and 34.9, respectively), 
obtained when tested using the modified versions of 
UPSIT.[11-13] This finding proposes the fact that the 
used odors to fit the cultural nature of Arab population 
are not totally appropriate for this purpose. Looking 
at the least identifiable odors, we found that fish odor 
was identified by 3.2 % of subjects and dill pickle was 
identified by 14.5%. Nearly all the study population 
commented that the fish odorant was too weak and 
unidentifiable. The dill pickle odorant was not familiar 
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for most of the study subjects. However, although 
coffee is a common drink in Egypt, only 29% of the 
sample identified this odor. This poses a question 
about the odorant concentration in the microcapsules. 
Motor oil was identified by 33.1% of the sample. This 
can be attributed to the fact that this odor is related 
to car driving which is not the rule for every subject 
especially with 70.2% of the sample being females 
with car driving being uncommon among females in 
the Egyptian community. Pine odor was identified by 
only 36.3% of our sample. This can be attributed to 
the limited areas of pine trees in Egypt. Pine trees are 
common in other Arab countries like Lebanon, so its 
inclusion in the Arabic version of UPSIT is acceptable. 
The Arabic Culture has a lot of diversities between 
different countries and regions, and what works for 
some countries might not work for others. Some odors 
in the English version which has been replaced by 
other odors in the Arabic version (e.g. Cinnamon and 
cheddar cheese), are well known in Egypt and their 
replacement with other odors was not convenient.   
UPSIT was higher among males than females with 
little significance. This disagrees with Albaharna                                                                   
et al[6] who reported that women scored significantly 
better than men. Picillo et al[9] in their Italian study 
fouund that women’s mean scores were higher than 
those in men without reaching a statistically significant 
difference. This difference can be attributed to different 
sample sizes. Sorokowski et al[4] in their meta-analysis 
stated that the significant, difference between both 
genders is small and leads to very low absolute 
differences in olfactory test performance. Participants 
with high and moderate socio-economic standard 
reported significantly higher UPSIT than those with 
low socio-economic standard. This was against the 
results of Fornazieri et al[10] who assessed the validity 
of UPSIT in a sample of Brazilian population. They 
graded their sample according to income levels. They 
found that, all participants successfully took the test, 
including subjects of lower income levels. There 
were no statistically significant differences among 
subjects of different income levels. This difference 
can be attributed to the fact that socioeconomic status 
includes factors other than the income level like 
educational level. The Cronbach’s α value in our study 
was 0.749 which is higher than the Saudi alpha value 
of 0.681[6]. This matches the higher UPSIT score in 
the Egyptian sample compared with the Saudi sample. 
The limitations of our study include the unequal 
distribution of study subjects between males and 
females for more precise comparison between males 
and females regarding UPSIT score. Also, our study 
did not take in consideration the possible variation 
in olfactory experience between different regions in 
Egypt like, delta, Upper Egypt and coastal areas. Also, 
the test was applied to the residents of a single city 
with possible variation between different cities in the 
same area.

CONCLUSION                                                             

The Arabic version of UPSIT is an adequate 
tool for assessment of olfaction in the Egyptian 
population. Males and higher socioeconomic levels 
were associated with better test results. But 9 Odorants 
of this test needs further assessment for the need of 
replacement with more familiar odors or concentration 
adjustment. Further studies are required in different 
countries of the Arab nation to reach a consensus about 
the odorants that are not appropriate for the Arabic 
version of UPSIT. This can be a basis for contacting the 
manufacturing company and requesting a modification 
in the Arabic version of the test to be more culturally 
adaptable. Also, preparation of a specific test for every 
country should be considered by the manufacturer to 
meet the cultural variation between different Arabic 
countries.
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