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A B S T R A C T

Background: The quality of life (QOL) is an important indicator for disease-severity classification and outcome measurement in obtaining 
treatment sinonasal diseases. The sinonasal outcome test 22 (SNOT 22) questionnaire has been introduced as the best specific sinonasal 
instrument for QOL measurement.
Objectives: To prepare a valid and reliable Persian language version of SNOT 22 questionnaire.
Patients and Methods: After forward and backward translation of the original version of SNOT 22 questionnaire from English to Persian, a 
group of patients with nasal septal deviation who need septal surgery and another group of healthy volunteers answered the Persian version 
of the questionnaire. The responsiveness rate, validity (Pearson correlations and differential validity) and reliability (internal consistency and 
test-retest reliability) of the 22 items of the questionnaire was calculated. P value < 0.05 was considered significant.
Results: Thirty adults with nasal septal deviation need surgical correction and 30 healthy volunteers were included (mean age 30.4 ± 7.1 vs. 
33 ± 6.7, P value = 0.148). The questionnaire was introduced to subjects two times with a two-week-period gap. Total responsiveness rate for 22 
items was more than 97%. The total Cronbach's Alfa coefficient was 0.898 (ranging 0.890-0.903). The Pearson correlations were 0.85 and 0.96 
for patients and healthy volunteers, respectively. The mean total score were 25.6 ± 13.3 (range 6-52) and 7.6 ± 9.1 (range 0-45) in patients and 
healthy volunteers, respectively (P < 0.0001). The subscales scores were also significantly different between two groups.
Conclusions: The Persian version of SNOT 22 questionnaire is a valid and reliable instrument for accessing sinonasal diseases in Persian-
speaking people.
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Implication for health policy/practice/research/medical education:
This is an original study trying to make a valid and reliable Persian version of the best introduced questionnaire for sino-nasal dis-
eases, the SNOT 22, for further use among those patients in Persian speaking countries. This instrument can be used as an subjective 
measurement of quality of life of patients with sino-nasal diseases.
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1. Background
Measuring the quality of life (QOL) of patients with si-

nonasal diseases is a useful indicator for disease- severity 
classification, best treatment obtaining, and the outcome 
evaluating. There are some generic and specific instru-
ments for assessing the QOL in patients with sinonasal 

diseases (1). The generic instruments measure the QOL of 
patients with different diseases and are capable of com-
paring the QOL among them. The specific instruments 
have the most-relating items to a specific disease, making 
them a better choice for treatment evaluation (2). Among 
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the specific instruments, the SNOT 22 questionnaire has 
been introduced as the best one for determining the 
QOL in sinonasal diseases (3). The SNOT 22 questionnaire 
which was developed in 2003 but validated in 2009, has 
been used in a variety of sinonasal diseases (e.g. chronic 
rhino-sinusitis (CRS), nasal septal deviation, Wegener 
granulomatosis, Churg-Strauss syndrome) successfully 
(1, 4-7). This questionnaire contains 22 items, covering the 
most relevant symptoms of sinonasal diseases. Each item 
is graded in 6 levels (0 for no problem, 5 for the problem 
as bad as it can be). The final score is gained by adding 
the score of each item (range 0-110), the greater the score, 
the worse quality of life. The SNOT 22 questionnaire is the 
advanced prototype of previous version, the SNOT 20, 
which lacks the two items of nasal blockage and changes 
of taste and smell. The questionnaire has the advantages 
of being filled easily and quickly by the patients. It also 
gains an estimation of quality of life of the patients by 
simply calculating the total score. As SNOT-22 is a self-
reporting questionnaire, it has been translated and vali-
dated in some other languages (8-12).

2. Objectives
The aim of our study was to prepare a valid and reliable 

Persian language version of the SNOT22 questionnaire 
for further use in Persian-speaking people.

3. Patients and Methods

3.1. Translation
An early Persian version of the questionnaire was 

prepared by two official English to Persian translators 
separately. The translators were instructed to prepare a 
context for general population, avoiding medical terms 
and exact word to word translation. Then these two 
early drafts were evaluated by four ENT specialists. They 
revised the early draft and prepared one for backward 
translation by another translator from Persian to Eng-
lish. Concerning this backward translated draft, the final 
draft was then prepared and used in study sample. Ap-
pendix 1 represents the Persian language version of the 
questionnaire.

3.2. Patients
A group of patients with nasal septal deviation candi-

date for septoplasty were enrolled in the study. The study 
was conducted from March to June 2012 in a tertiary ENT 

center in Tehran, Iran. Only adults older than 18 years old 
were included. The diagnosis of nasal septal deviation 
was made by otorhinolaryngologist based on clinical 
examination, anterior rhinoscopy, and coronal CT scans. 
A group of healthy volunteers were also included. They 
were adults with no history of chronic sinonasal disease. 
They were not taking any medication related to sinonasal 
problems. The people in this group were selected from 
the family members of the patients or personnel of the 
center. Both groups answered the final draft of the Per-
sian version of SNOT 22. All participants in both groups 
were asked to answer the questionnaire again in a two-
week period. The patients group re-answered the ques-
tionnaire before any surgical intervention.

3.3. Statistics
The internal consistency was determined for assess-

ing the reliability of the Persian version of the question-
naire. The Cronbach's Alfa coefficient was calculated for 
all items at first and then by removing each item at once. 
Test-retest reliability was also calculated as another mea-
sure of reliability by paired t-test and determining the 
Pearson correlation between the two experiments. The 
validity was measured in two ways: adding all items to 
make a total score and then determining the relation 
of total score item with other 22 items (Pearson correla-
tion), and comparing the total scored among two groups 
(differential validity). The responsiveness rate of the 
questionnaire was determined as the feasibility capacity 
of the questionnaire, showing how many of participants 
were able to answer the items by their own. Statistical 
analysis was performed using SPSS version 19 software 
(SPSS Inc., Chicago, IL, USA). P value < 0.05 was considered 
significant.

3.4. Ethical Views
The study protocol was proved by the ethical committee 

of the center. All participants agreed to take part in the 
study, free to withdraw in any step.

4. Results
There were 30 patients (18 females, 12 males) and 30 

subjects (19 females, 11 males) in patients and healthy 
volunteers groups, respectively. Healthy volunteers were 
slightly older than patients (mean age 33 ± 6.7 vs. 30.4 ± 
7.1, P > 0.05). Table 1 demonstrates general characteristics 
of participants.

Table 1. General Characteristics of Patients and Healthy Volunteers

Patients with Nasal Septal Deviation (n = 30) Healthy Volunteers (n = 30) P value
Gender 0.79

Female 18 19
Male 12 11

Age, y, Mean ± SD 30.4 ± 7.1 33 ± 6.7 0.148
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The feasibility of Persian version was accessed by the 
number of responded items. Total responsiveness of 
this version for 22 items was more than 97% and 16 items 
were responded in all subjects. The total Cronbach's Alfa 
coefficient for 22 items was 0.898, ranging 0.890-0.903 
when removing one item at once. This coefficient indi-
cates a good internal consistency (homogeneity among 
different items). For test-retest reliability all patients and 
healthy volunteers refilled the questionnaires in a peri-
od of two weeks from the first enrollment. The Pearson 

correlations were 0.85 and 0.96 for patients and healthy 
volunteers, respectively. By considering these results, the 
reliability of Persian version of the questionnaire was 
passed. Validity of the Persian version of the question-
naire was determined by Pearson correlation. The Pear-
son correlations more than 0.5 with P value less than 0.05 
were considered as items with good significant correla-
tions with other items in the questionnaire. Table 2 shows 
the Pearson correlation for each item.

Table 2. Cronbach

Item No. Item in English Language 
Version

Cronbach's Alfa Coefficient Pearson Correlation

1 Need to blow nose 0.56 0.62

2 Sneezing 0.56 0.61

3 Runny nose 0.50 0.57

4 Nasal obstruction 0.49 0.55

5 Loss of smell or taste 0.60 0.67

6 Cough 0.46 0.53

7 Post-nasal discharge 0.41 0.48

8 Thick nasal discharge 0.28 0.35

9 Ear fullness 0.44 0.48

10 Dizziness 0.42 0.46

11 Ear pain 0.61 0.67

12 Facial pain/pressure 0.57 0.63

13 Difficulty falling asleep 0.57 0.62

14 Waking up at night 0.66 0.71

15 Lack of a good night’s sleep 0.60 0.66

16 Waking up tired 0.44 0.50

17 Fatigue 0.38 0.44

18 Reduced productivity 064 0.70

19 Reduced concentration 0.44 0.49

20 Frustrated/restless/irritable 0.38 0.45

21 Sad 0.29 0.37

22 Embarrassed 0.74 0.80

The questionnaire must be able to differentiate patients 
with sinonasal diseases from healthy volunteers. The to-
tal score of 22 items is a good indicator of the group the 
subject belongs. The differentiate validity of this Persian 

version was accessed by comparing the total scores in 
both groups. The total score was 25.6± 13.3 (range 6-52) 
and 7.6± 9.1 (range 0-45) in patients and healthy volun-
teers groups, respectively (P < 0.0001).

Table 3. Total scores in two groups

Mean ± SD Range P value

Patients with nasal septal deviation 47.6 ± 13.3 28-74 0.0001

Healthy volunteers 29.6 ± 9.1 22-67

We also calculated the scores in subscales and com-
pared them between two groups for further studies. Table 

4 demonstrates the mean scores in 6 subscales according 
Lange et al. ( 9 ) and Browne et al. ( 13 ) in two groups.
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Table 4. The Mean Subscales Scores in Two Groups

Subscales Items No. Patients with Nasal Septal Deviation 
(n = 30), Mean ± SD

Healthy Volunteers (n = 30), 
Mean ± SD

P value

Physical symptoms 1-12 14 ± 7.8 3.9 ± 6.3 0.001

Psychological symptoms 13-22 11.6 ± 8.4 3.7 ± 3.8 0.001

Rhinologicsymptoms (1, 13) 1-3,7,8 6 ± 4.3 1.7 ± 2.9 0.001

Rhinologicsymptoms (2, 9) 1-5,7,8 9.2 ± 5.6 2.5 ± 4 0.001

Ear and facial symptoms 9-12 3.4 ± 3.3 1.2 ± 2.1 0.004

Sleep function 13-15 4.2 ± 4.1 1.6 ± 2 0.003

Psychological issues 16-22 7.4 ± 5.3 2.1 ± 2.4 0.001

5. Discussion
Evaluating the quality of life of patients with sinonasal 

diseases is a key element in their treatment program.  In-
struments measuring this key factor also are valuable, if 
they are valid and reliable. The primary goal of our cur-
rent study was to prepare a valid and reliable Persian 
language version of SNOT 22 questionnaire. As the in-
strument is a self-reporting questionnaire, the presence 
of any interviewer may cause bias in results and partici-
pants should be able to answer questions by themselves. 
For these reasons, this version of questionnaire was ap-
plied to all participants without any other explanation. 
In the translation step, we also tried to prepare a context 
understandable for general population. The responsive-
ness rate of 97% showed the intelligibility and feasibil-
ity of all items. The reliability is the ability of an instru-
ment to produce constant results in constant situations. 
Stability is a key element in reliability, not influenced 
by time or individual's characteristics. Although there 
is no way for direct measuring of reliability, it could be 
estimated in some ways. The reliability of the question-
naire was tested in two ways: internal consistency and 
test-retest reliability. The Cronbach's Alfa coefficient of 
about 0.9 showed a good internal consistency. The test-
retest reliability measures were 0.85 and 0.96 for pa-
tients and healthy volunteers respectively. These results 
were confirming the stability of the questionnaire over 
time. The validity is the accordance between the value 
measured and the one which is in the real world. Valid-
ity helps to truly measure what the observer claims to 
measure. Like reliability, there are some ways to estimate 
validity of instruments. In this study, the validity of this 
version of SNOT 22 questionnaire was tested by Pearson 
correlations and its ability to differentiate patients from 
healthy volunteers. The later was assessed by comparing 
the mean total scores between two groups. The average 
score in patients group was 25.6± 13.3 while the average 
score in healthy volunteers was 7.6 ± 9.1 (P < 0.001). In 
another study (4) performed on a group of patients pre-
paring for septoplasty, the mean score was 36.3 preopera-
tively. Similar studies (8, 12) among CRS patients reported 

mean score of 64.54 and 38.52, respectively. The observed 
difference is probably due to different study samples, not 
a significant factor in interpretation of sinonasal tests. 
There was a similarity between the mean score of healthy 
volunteers in our study and previous investigations (8, 
14). Like other studies, no relevant physical examination 
was carried out in this group. Although the diversity in 
healthy volunteers group in different studies may have a 
role, there is still a chance of presence of mild sinonasal 
conditions among healthy volunteers, mostly unaware 
of their disease. Another explanation of this situation 
could be due to that residents of metropolitan (like Teh-
ran, the capital of Iran) may have a greater degree of si-
nonasal symptoms, as the overlapping score ranges be-
tween group of patients and healthy volunteers indicate. 
However, this theory needs to be evaluated in a big scale 
population. The mean scores were also calculated in 6 
subscales according to previous studies (9, 13). Although 
there is no global agreement in defining subscales, it 
is clear that in any classification of items, the patients 
always reach higher scores comparing to healthy indi-
viduals. This is another verification of the questionnaire 
and this special classification of the symptoms. We also 
tried a new group of patients with nasal septal deviation 
which was different from other studies on chronic rhino-
sinusitis patients. Our results showed that the question-
naire has the capacity of  being used in other sinonasal 
patients population. One limitation of our study was that 
we did not introduce the questionnaire post-operatively. 
However, it has been well documented that the SNOT22 
questionnaire is well capable of being used as a before-
after questionnaire in patients undergoing sinonasal 
surgeries. Future studies could demonstrate this ver-
sion's capability for other sinonasal disease evaluation 
pre and post-operatively. Further studies are required to 
approve other aspects of the SNOT 22 questionnaire. We 
prepared a valid and reliable version of the instrument 
for future use. Measuring the health-related quality of 
life in patients in ENT departments needs more thorough 
evaluation, considering symptoms relief and disease-free 
duration. The Persian version of SNOT 22 questionnaire is 
a valid and reliable instrument for being used in access-
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ing quality of life in patients with sinonasal diseases in 
Persian-speaking individuals.

Acknowledgements
The authors thank all the patients who participate in 

this study for their cooperation.

Authors’ Contribution
Study concept and design was done by Jalessi ,Farhadi 

,Asghari , Mobasseri. Kamrava, Rezaei Hemami, Mas-
roorchehr. Analysis and interpretation of data was done 
by Jalessi, Farhadi, Asghari, Mobasseri. Drafting of the 
manuscript byjalessi, Mobasseri. Critical revision of the 
manuscript for important intellectual content by Jalessi, 
Farhadi, Asghari, Mobasseri. Kamrava. Statistical analysis 
by Mobasseri, Jalessi, Rezaei Hemami.

Financial Disclosure
Nothing to report.

Funding Support
Nothing to report.

References
1.       Baumann I. Subjective Outcomes Assessment in Chronic Rhino-

sinusitis. Open Otorhinolaryngolog J. 2010;4:28-33.
2.       Alobid I, Bernal-Sprekelsen M, Mullol J. Chronic rhinosinusitis 

and nasal polyps: the role of generic and specific question-
naires on assessing its impact on patient's quality of life. Al-
lergy. 2008;63(10):1267-79.

3.       Morley AD, Sharp HR. A review of sinonasal outcome scoring 

systems - which is best? Clin Otolaryngol. 2006;31(2):103-9.
4.       Buckland JR, Thomas S, Harries PG. Can the Sino-nasal Outcome 

Test (SNOT-22) be used as a reliable outcome measure for suc-
cessful septal surgery? Clin Otolaryngol Allied Sci. 2003;28(1):43-
7.

5.       Quintanilla-Dieck L, Litvack JR, Mace JC, Smith TL. Comparison 
of disease-specific quality-of-life instruments in the assessment 
of chronic rhinosinusitis. Int Forum Allergy Rhinol. 2012;2(6):437-
43.

6.       Srouji I, Lund V, Andrews P, Edwards C. Rhinologic symptoms 
and quality-of-life in patients with Churg-Strauss syndrome 
vasculitis. Am J Rhinol. 2008;22(4):406-9.

7.       Srouji IA, Andrews P, Edwards C, Lund VJ. General and rhinosi-
nusitis-related quality of life in patients with Wegener's granu-
lomatosis. Laryngoscope. 2006;116(9):1621-5.

8.       Kosugi EM, Chen VG, Fonseca VM, Cursino MM, Mendes Neto JA, 
Gregorio LC. Translation, cross-cultural adaptation and valida-
tion of SinoNasal Outcome Test (SNOT): 22 to Brazilian Portu-
guese. Braz J Otorhinolaryngol. 2011;77(5):663-9.

9.       Lange B, Thilsing T, Al-kalemji A, Baelum J, Martinussen T, Kjeld-
sen A. The Sino-Nasal Outcome Test 22 validated for Danish pa-
tients. Dan Med Bull. 2011;58(2).

10.       Lu W, Qi F, Gao ZQ , Feng GD, Yuan XD, Jin XF. [Quality of life sur-
vey on patients with chronic rhinosinusitis by using Chinese 
version of the 22-item sinonasal outcome test (SNOT-22)]. Zhon-
ghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi. 2008;43(1):18-21.

11.       Majima Y, Kurono Y, Hirakawa K, Suzaki H, Haruna S, Kawauchi 
H, et al. Reliability and validity assessments of a Japanese ver-
sion of QOL 20-Item Sino-Nasal Outcome Test for chronic rhino-
sinusitis. Auris Nasus Larynx. 2010;37(4):443-8.

12.       Schalek P, Otruba L, Hahn A. Quality of life in patients 
with chronic rhinosinusitis: a validation of the Czech ver-
sion of SNOT-22 questionnaire. Eur Arch Otorhinolaryngol. 
2010;267(3):473-5.

13.       Browne JP, Hopkins C, Slack R, Cano SJ. The Sino-Nasal Outcome 
Test (SNOT): can we make it more clinically meaningful? Otolar-
yngol Head Neck Surg. 2007;136(5):736-41.

14.       Gillett S, Hopkins C, Slack R, Browne JP. A pilot study of the SNOT 
22 score in adults with no sinonasal disease. Clin Otolaryngol. 
2009;34(5):467-9.


