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Chronic rhinosinusitis (CRS) is a common disease 
worldwide.1 In the United States, it accounts 
for millions of visits to the doctor annually. It is 

defined as mucosal inflammation of the nose and pa-
ranasal sinus for more than 12 weeks, and it can oc-
cur with and without polyps. Multiple guidelines have 
been published in the literature on the diagnosis of the 
disease.2 One of the widely accepted guidelines world-
wide is the European Position Paper on Rhinosinusitis 
and Nasal Polyposis (EPOS), the most recent version of 
which was published in 2012.2 Those guidelines pro-
pose criteria including at least two of the following 
symptoms: nasal obstruction, nasal discharge, reduced 
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BACKGROUND: The Sino-Nasal Outcome Test (SNOT)-22 has multiple items that reflect how nasal disease 
affects quality of life. Currently, no validated Arabic version of the SNOT-22 is available.
OBJECTIVE:. To develop an Arabic-validated version of SNOT-22.
DESIGN: Prospective.
SETTING: Tertiary care center.
PATIENT AND METHODS: This single-center validation study was conducted between 2015 and 2017 at 
King Abdul-Aziz University Hospital, Riyadh, Saudi Arabia. The SNOT-22 English version was translated into 
Arabic by the forward and backward method. The test and retest reliability, internal consistency, responsive-
ness to surgical treatment, discriminant validity, sensitivity and specificity all were tested.
MAIN OUTCOME MEASURES: Validated Arabic version of the SNOT-22.
RESULTS: Of 265 individuals, 171 were healthy volunteers and 94 were chronic rhinosinusitis patients. The 
Arabic version showed high internal consistency (Cronbach’s of 0.94), and the ability to differentiate be-
tween diseased and healthy volunteers (P<.001). The translated versions demonstrated the ability to detect 
the change scores significantly in response to intervention (P<.001).
CONCLUSION: This is the first validated Arabic version of SNOT-22. The instrument can be used among 
the Arabic population. 
LIMITATIONS: No subjects from other Arab countries.

sense of smell, and facial pain in conjunction with endo-
scopic or imaging findings.

CRS has a major impact on patient quality of life 
(QoL), which may lead the patient to seek medical or 
surgical treatment.3 Multiple patient-reported outcome 
measures have been documented, including the Sino-
Nasal Outcome Test (SNOT). The SNOT has multiple 
items that reflect how nasal disease affects QoL. It was 
first developed by Anderson et al4 in 1998. A widely 
accepted version of the SNOT that is now used, the 
SNOT-22, contains 22 items reflecting various ele-
ments—rhino-logical symptoms, ear and facial symp-
toms, sleep functioning, and psychological factors—
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that may be associated with nasal and paranasal dis-
ease.5 Its validity has been confirmed in multiple studies 
and in multiple languages, including English, Greek, 
Lithuanian, Brazilian, Portuguese, Czech, Hebrew and 
Danish.5-12 Although Arabic is one of the most widely 
spoken languages worldwide, limited data have been 
published about CRS outcome measures in Arabic 
speaking patients. In the current study, an Arabic ver-
sion of the SNOT-22 was devised and tested, with the 
aim of developing a validated tool to measure patient-
reported CRS outcomes in Arabic.

PATIENTS AND METHODS
This single-center prospective validation study was con-
ducted at King Abdul-Aziz University Hospital, Riyadh, 
Saudi Arabia between 2015 and 2017. The patients 
were recruited consecutively from the rhinology clinic 
and inpatients ward prior to functional endoscopic si-
nus surgery (FESS). We included patients aged ≥18 
years who met the EPOS criteria for CRS. We excluded 
patients who refused to participate, who were missing 
more than 20% of the data from the Arabic version of 
the SNOT-22, who could not read or write, and pa-
tients with mental conditions that may have impeded 
their ability to follow the questionnaire instructions. The 
study was approved by the Research Ethics Committee 
of King Saud University, and informed consent was ob-
tained from all individual participants included in the 
study. 

The English version of the SNOT-22 was translated 
into Arabic by two independent translators. These 
Arabic versions were then checked by two rhinologists, 
and compared to the original English version. The two 
Arabic versions were merged into one version, and this 
version was back-translated into English by another in-
dependent translator who was not aware of the original 
English version of the SNOT-22. There were no major 
differences between the back-translated version and 
the original English version. The final Arabic version was 
used in a pilot study in 10 patients to assess its clarity.

Test-retest reliability was performed in a sample of 
10 patients preoperatively within a period of 1 week 
and not less than 2 days, with stable symptoms and 
without any de-escalation or escalation of their medica-
tions.

Preoperative and postoperative evaluations were 
conducted in a group of patients who underwent FESS. 
These patients’ symptoms were evaluated via the 
Arabic version of the SNOT-22 twice, the first time 2 
days prior to surgery and a second time within 9 months 
and not less than 1 month after the surgery. The con-
trol group consisted of healthy adult volunteers without 

CRS symptoms, who were accompanying patients dur-
ing their visit to the rhinology clinic visit. All controls 
were subjected to an endonasal scope assessment.

Results are presented as means and standard de-
viation (SD) for quantitative data, and frequencies and 
percentages for qualitative data. The normality of dis-
tributions was assessed via the Shapiro-Wilk test. The 
internal consistency of the Arabic version of the SNOT-
22 was assessed via Cronbach’s a. Test-retest reliability 
was assessed via Spearman’s test. Correlation coeffi-
cients were rated as excellent (≥0.91), good (0.71–
0.90), moderate (0.51–0.70), acceptable (0.31–0.50), or 
low (≤0.30). The responsiveness of the Arabic version 
of the SNOT-22 was assessed by comparing preopera-
tive and postoperative mean scores via the Wilcoxon 
signed-rank test and assessing the effect size—the 
mean difference in score divided by baseline SD. An 
effect size can be small (0.2), moderate (0.5), or large 
(0.8). In all analyses, P<.05 (5%) was considered statis-
tically significant. The minimally important difference 
(MID) was estimated statistically as a change of more 
than or equal to half standard deviation (SD) of the 
baseline SNOT-22 score.

Discriminant validity between controls and CRS pa-
tients was assessed via the Mann-Whitney U test and 
a receiver operating characteristic (ROC) curve. The 
area under the curve (AUC) was defined as ROC-AUC. 
The evaluation standard used was 0.90 to 1.00=excel-
lent, 0.80 to 0.89=good, 0.70 to 0.79= fair, and 0.50 to 
0.59= fail. All statistical tests were performed using IBM 
SPSS Version 16.0.

RESULTS
Of 265 individuals, there were of 171 healthy volunteers 
(control group) and 94 CRS patients. The mean ages 
were 36 (14.3) years in the control group and 38.9 (13.8) 
years in the CRS group (Table 1). In the control group, 
130 (76%) subjects were male, and 41 (24%) were fe-
male. In the CRS group, 62 (66%) subjects were male, 
and 32 (34%) were female. There was no significant 
difference in sex distribution between the two groups 
(P=.207). The mean preoperative SNOT-22 score in the 
CRS group was 38.6, the median was 37.5, and the in-
terquartile range (IQR) was 20–55. The mean score in 
the control group was 9.78 (median 9, IQR 3–31), and 
the difference in the means was statistically significant 
(P<.001). 

Discriminant validity assessment suggested that the 
Arabic SNOT-22 was highly capable of discriminating 
between healthy subjects and those with CRS. In the 
Mann-Whitney U test, U=18.36 and Z=-9.8 (P<.001). 
In ROC curve analysis of discriminant validity, the AUC 
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Table 1. Comparison between cases and control group.

Cases (n=94) Control (n=171) P value

Age  (years) 38.9 (13.8) 36.0 (14.3) 0.11

Sex Female 32.0 (34.0) 4.0 (24.0) .14

Male 62.0 (66.0) 130.0 (76.0)

SNOT-22  Preoperative 1 38.6(23.9) 9.8 (7.5) <.001

Preoperative 2 (test 1) 29.0 (21.8)

Preoperative 2 
(retest 1) 33.4 (28.1)

Post-operative 13.0 (11.1)

Data are mean (standard deviation).

Figure 1. Discriminant validity assessed via ROC curve 
analysis of the SNOT-22 scores.

Figure 2. Spearman correlation for test and retest reliability.

was 0.87 at a cut-off threshold of 18.5, sensitivity was 
77%, and specificity was 84% (Figure 1). It has been es-
tablished that an AUC of 0.8–0.89 equates to “good”.

We performed the investigation twice preoperative-
ly in the CRS group, to investigate the reliability and 
stability of the Arabic SNOT-22 over time. The mean 
(SD) SNOT-22 score in the first preoperative test (test 
1) was 29.0 (21.8), and in the second preoperative 
test (test 2) it was 33.40 (28.1). The overall mean for 
both preoperative tests was 31.2 (24.0). The test-retest 
Spearman correlation coefficient was 0.964 (P<.001), 
indicating the high reliability of repeated measures and 
high stability over time (Figure 2).

Internal consistency was measured via Cronbach’s 
alpha, and the minimal score deemed acceptable was 
≥0.7. The Cronbach’s alpha for total scores for the 
Arabic SNOT-22 indicated high internal consistency 
ranging between 0.94 to 0. 84. Patient responsiveness 
was assessed via the Wilcoxon signed-rank test. The 
mean SNOT-22 score was 42.1 (25.4) preoperatively, 
and postoperatively it was 13.0 (11.1). The reduction 
in mean score postoperatively was highly significant 
(P<.001). In the Wilcoxon signed-rank test, t=6.28, 
z=4.11, r=0.41, and the effect size was 1.2. The MID 
was set as a decrease of 12.7 points.

DISCUSSION
Measuring health-related QoL has become an impor-
tant part of healthcare. It assists in the assessment of 
the burden of diseases and the effects of treatment 
from the patient’s own perspective and can therefore 
be used to improve the quality of care. This can be 
achieved using general or disease-specific validated 
QoL instruments. However, disease-specific instru-
ments are preferable because they focus on measur-
ing specific factors that are pertinent to the disease, 
and therefore they are more relevant and sensitive to 
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clinical changes. Furthermore, they are less likely to 
be affected by comorbidities.13 Morley and Sharp14 

identified 15 CRS-specific instruments. After compar-
ing their reliability, validity, sensitivity, and ease of use, 
they concluded that the SNOT-22 was the most suit-
able. Quintanilla-Dieck et al15 conducted a systematic 
review of CRS-specific QoL surveys and concluded that 
the SNOT-22 was among the most commonly used vali-
dated instruments.

The SNOT-22 was adapted from the SNOT-20 via 
the addition of two items (nasal blockage and change 
in smell/taste) in a trial to improve the content valid-
ity (ability to measure all important aspects of the dis-
ease) and responsiveness of the instrument. It has since 
proved to be a reliable, valid, and highly responsive 
instrument5 that cover all four cardinal CRS symptoms 
described in the EPOS diagnostic criteria.2 Moreover, 
factor analysis of the English SNOT-22 revealed five 
subscales measuring disease-specific (rhinological, 
extra-nasal rhinological, and ear/facial symptoms) and 
general health (psychological and sleep dysfunction) 
domains, which adds to the advantages of the SNOT-
22.16

Therefore, SNOT-22 is a valuable clinical instrument 
that can be used at the patient’s initial presentation as 
well as following medical or surgical management to 
help evaluate the severity of CRS, its progression and 
the effectiveness of given treatments.

Arabic ranks fifth in the world’s most spoken lan-
guages and is one of six official languages of the United 
Nations. Arabic is natively spoken by approximately 
422 million people in 22 countries (www.UNESCO.org). 
It has two main variants, literary and dialectal. Literary 
Arabic is the official variant used in education, printed 
documents, and media across the Arab world, and is un-
derstood by all Arabs with a basic education. Dialectal 
Arabic varies depending on the region. Therefore, each 
dialect is limited to a specific population or popula-
tions. Both literary and dialectal Arabic have been used 
in the adaptation of health-measuring instruments, with 
the majority being in literary Arabic.17

The English SNOT-22 has been translated into many 
languages including Greek, Lithuanian, Brazilian and 
European Portuguese, Czech, Hebrew, Danish, French, 
Persian, Spanish, Turkish, and Thai.6-8,10-12,18-23 Adnane et 
al24 adapted and validated a Moroccan version, but it 
is in a dialect that is difficult for other Arab populations 
to interpret. Marglani et al25 adopted a modified Arabic 
version of the SNOT-16, but they did not report testing 
its reliability or responsiveness. Therefore, we sought 
to adapt and validate a literary Arabic version of the 
SNOT-22. Our aim in the cross-cultural adaptation of 

this instrument, in addition to facilitating its clinical use, 
was to develop a uniform measuring tool that could be 
used when comparing studies on CRS and its treatment 
across different cultures, as well as in multinational mul-
ticenter research.

In the process of translation, we followed guide-
lines for cross-cultural adaptation found in the litera-
ture to ensure that the Arabic version incorporated the 
concepts and semantic structure of its parent English 
SNOT-22.26 No modifications to the Arabic version were 
required after pilot testing, indicating that it was easy 
for the respondents to interpret.

Internal consistency is a measure of the correlation 
between items that are intended to measure a certain 
construct and is measured via Cronbach’s alpha. The 
Arabic SNOT-22 exhibited alpha scores ranging from 
good to excellent (0.83–0.94) for the total score in both 
preoperative and postoperative, similar to the English 
(0.91) and other versions (Table 2).

Test-retest reliability reflects an instrument’s ability to 
produce stable results when it is re-administered after 
a period of time. In the current study, the interval prior 
to repeating testing ranged from 2 to 7 days. We be-
lieve this was long enough to limit recall bias and short 
enough to minimize the potential for clinical changes 
that could result in wrongly concluding that the tool 
lacked reliability. The Arabic SNOT-22 exhibited excel-
lent stability, with a test-retest correlation coefficient of 
0.964, which is similar to that of the original English ver-
sion of the SNOT-22 (Table 2).

In the current study, the Arabic SNOT-22 yielded an 
effect size for surgery of 1.2, which is considered large. 
This effect size is smaller than those reported in studies 
using Lithuanian (1.48),7 Brazilian (1.55),8 and Moroccan 
(1.27)24 adaptations of the SNOT-22. However, it is larger 
than that reported in a study that validated the English 
version (0.81).5 This discrepancy may be because that 
study had a much larger number of subjects (n=2077 
vs. 94) and because the mean postoperative score was 
a lot lower in the current study (13.04 vs. 25.5), while 
their mean baseline score was comparable to ours (41.7 
vs. 38.5). Table 2 compares data from validation studies 
investigating different versions of the SNOT-22.

The MID pertaining to the Arabic SNOT-22 was 
12.69. The MID is defined as the smallest change in 
scores that a group of patients can detect as a clinical 
change. MID signifies a score change that is clinically 
significant, rather than statistically significant. In other 
words, a change in score that is less than the MID is not 
considered a clinical improvement or decline, even if it 
is statistically significant. MIDs have been reported for 
the original English SNOT-22 and some translated ver-
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Table 2. Psychometric analysis across different validation studies.

English5 Arabic Brazilian8 Morrocan24 Luithianian7 Spanish21 Greek6 French19c

Score (control) 9.3 9.78 (7.5) 11.4 (9.5) 14.5 (5.1) 16.8 (16.1) 4.5 (7.3) 13.0 (11.7) 8.3 (8.7)

Score 
(preoperative) 41.7 (19.8) 38.5 (23.9) 62.4 (25.3) 50.4 (21.1) 52.4 (20.2) 47.0 (20.9) 44.3 (12.6) 41.0 (20.8)

Score 
(postoperative) 25.5 (20.8) 13.0 (11.1) 23.1 (18.8) 23.4 (19.1) 22.5 (20.9) 16.5 (13.4) 11.2( 11.4) NA

Internal 
consistency 0.91 0.949 0.927 0.968 0.93 0.91 0.84-.89 0.93

Test-retest 
correlation 0.93 0.964 0.72-0.81 0.993 0.72 0.87 

ICC
0.91 

r 0.78

Discriminant 
validity P<.0001, t P<.001,U P<.0001, t P<.0001, t P<.0001, U P<.0001, U P<.0001, U P<.0001), U

Sensitivity NA 77%a NA NA 91.7b NA NA NA

Specificity NA 84%a NA NA 82.6b NA NA NA

Responsiveness P<.0001, t P<.001, W P<.0001, t P<.0001, W P<.0001, t P<.0001, W P<.0001, t P<.0001, W

Effect size 0.81 1.2 1.55 1.27 1.48 1.03 0.81 NA

MID 8.9 12.69 13.87 10.57 13.3 NA NA 9.6

ROC-AUC NA 0.87 NA 0.994 0.92 NA NA NA

Data are mean (standard deviation) unless noted otherwise. Cronbach’s alpha; ICC: intraclass correlation coefficient; MID: minimally important difference; t: t-test. U: Mann-whitney U test. 
W: Wilcoxon signed-rank test. NA: Data not available 
aAt cut off 18.5; bAt the off 29; cFrench study included all sinonasal disease patients and not limited to CRS patients.

sions, and the reported values vary between 8.9 and 
13.85,7,8,19 (Table 2).

The present study had some limitations. The sam-
ple size was relatively small, but comparable with av-
erage numbers of other international SNOT-22 valida-
tion studies.6-8,10,11,18,21 Furthermore, validation of the 
SNOT-22 in the current study was in a Saudi Arabian 
population. We did not enroll subjects from other 
Arab countries. Nevertheless, we used literary Arabic 
to allow for broader use across Arab nations. We rec-
ommend cross-validation in future studies. In conclu-
sion, the first Arabic version of the SNOT-22 demon-

strated good reliability and validity for the assessment 
the QoL in CRS patients in an Arabic population.
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