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Abstract

patients.

in clinical practice and outcome research.

Background: The Nasal Obstruction Symptom Evaluation (NOSE) scale has been developed and validated in
English to overcome the controversies concerning other methods of evaluation of nasal obstruction. The scale is
currently used worldwide and has been translated into several languages. The purpose of the present work was to
translate the English (NOSE) scale into Arabic (A-NOSE) and to assess its validity and reliability in Arabic-speaking

Results: The internal consistency and test-to-test reliability of the Arabic scale were statistically good. The
differences between the scores of the patients and control subjects were statistically significant. Postoperative
scores of the patients were significantly higher than preoperative scores. All participants completed the Arabic
questionnaire easily and few of them required slight assistance.

Conclusions: The translated NOSE scale is easy to administer and can be a robust and usable outcome measure for
patients with nasal obstruction. The translated scale is sensitive to changes in nasal airway patency and can be used
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Background

Nasal obstruction is a very common symptom in rhinol-
ogy practice. Evaluation of the symptom is usually based
on the patient’s complaint and the clinical examination.
However, objective assessment of nasal obstruction fre-
quently does not correlate adequately with the patient’s
subjective feelings.

The NOSE scale has been established and published in
English in 2004 [1] to overcome the controversies con-
cerning objective methods of evaluation of nasal ob-
struction [2]. Since then, the scale has been translated to
several languages and has been increasingly used for
assessing patients with nasal obstruction [2-6] [7-10].
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The NOSE scale is simple to administer and has been
proved to be a reliable and well-validated instrument for
assessing the impact of nasal obstruction on patients’
quality of life [1].

The aim of the present work was to translate the
NOSE scale into Arabic language and then to evaluate
its validity in Arabic-speaking patients

Methods
The study prospectively included 172 patients with nasal
obstruction and 76 asymptomatic control participants.
The sample size was determined using standard calcula-
tions [11].

All participants had adequate reading and writing abil-
ity, and all of them signed informed consent. The re-
search was approved by the Institutional Review Board
of the hospital according to the Helsinki Declaration.
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Two independent medical translators translated the
English NOSE scale (Fig. 1) into Arabic following the
criteria of the Outcome Research Task Force [12]. The
final combined translation was reviewed and approved
by a third translator and the senior author. The final
translation is uploaded as supplementary material (Add-
itional file 1).

All participants answered the A-NOSE scale and visual
analog (VAS) scale [1] during the first visit. One hun-
dred twenty-one patients answered the A-NOSE ques-
tionnaire again after 3 days to evaluate test-to-test
reliability.

The scores of the A-NOSE scale of all participants in
the study group (172 patients) were correlated with their
visual analog (VAS) scores for criterion validity analysis.
VAS scores of each of the 5 items were determined by
the patients, and the total VAS score was then correlated
with A-NOSE scores.

Responsiveness analysis was performed postoperatively
on 134 patients 3 months after surgery at the end of
their follow-up period.

Statistical analysis

Statistical analysis was carried out using Graphpad Prism
Statistical software®. The interal consistency of the trans-
lated scale was assessed by Cronbach’s a coefficient. The
minimum acceptable value was 0.7.

Construct validity of the questionnaire was analyzed
with a non-paired ¢ test. P values less than 0.05 were
considered significant.

Spearman’s correlation coefficient was used to check
test-to-test reliability both for total scores and individual
scores of each item in the A-NOSE scale. The scores of
the first and second questionnaires, 3 days apart, were
used for the comparison. A correlation coefficient of 0.7
or more indicated good reliability.

Criterion validity was checked by correlating the A-
NOSE scale scores and VAS scores using Spearman’s
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correlation coefficient. A correlation coefficient of 0.6 or
more indicated good criterion validity.

The Cohen D effect size was used to evaluate postop-
erative improvement. The paired ¢ test was used to
evaluate the responsiveness of the questionnaire to
changes in nasal patency after surgery. P value < 0.05
was considered statistically significant.

Results

The study included 172 patients with nasal obstruction
due to septal deviation and/or turbinate hypertrophy.
The control group consisted of 76 asymptomatic individ-
uals with the patent nasal airway. The study and control
groups were statistically matched for age and sex. The
demographics of the patients and the related statistics of
the study and control groups are shown in Table 1.

All participants answered translated questionnaire
flawlessly or with minimal help. The average duration of
answering the questionnaire was 7.5 min.

Cronbach’s a of the scale was 0.932 in the study group
and 0.911 in the control group. When Cronbach’s a was
measured excluding one question at a time, the results
were 0.901-0.936 for the study group and 0.901-0.939
for the control group.

The scores of the study group were compared with the
scores of the control group to evaluate the clinical (con-
struct) validity of the scale. The mean score of the study
cohort was 16.12+ 2.44. The mean of the control group
was 1.17+ 1.06. The difference between the two means
was statistically significant (P<0.001).

The reproducibility of the test (test-to-test reliability)
was assessed by correlating the scores of the first and
second questionnaires of 121 patients who filled in the
questionnaire twice. The correlation coefficient (r) was
0.867 for the total score. The correlation coefficients (r)
for individual items (1-5) were 0.781, 0.923, 0.815,
0.991, and 0.822, respectively.

Over the past 1 month. How much of a problem were the following conditions for you?
Please circle the most correct response
Not a Very mild Moderate Fairly bad Severe
problem problem problem problem problem
1 | Nasal congestion or 0 1 2 3 4
stuffiness
2 | Nasal blockage or 0 1 2 3 4
obstruction
3 | Trouble breathing 0 1 2 3 4
through the nose
4 | Trouble sleeping 0 1 2 3 4
5 | Unable to get enough | 0 1 2 3 4
aor through my nose
during exercise or
exertion
Fig. 1 The English version of the NOSE scale
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Table 1 Demographics and the related statistics of the study and control groups

Items Statistical test Number of Mean age Sex
participants (years) Male Female
Internal consistency Cronbach’s a Study group (172) 39+83 (19-56) 136 36
Control group (76) 40+8.22 (20-54) 47 29
Construct validity Non-paired t test Study group (172) 39483 (19-56) 136 36
Control group (76) 40+8.22 (20-54) 47 29
Reliability analysis Spearman’s test Study group (121) 39459 (19-55) 99 22
Criterion validity Spearman’s test Study group (172) 39483 (19-56) 136 36
40+8.22 (20-54) 47 29
Effect size Cohen’s D Study group (134) 38+74 (19-51) 112 22
Responsiveness Paired t test Study group (134) 38+7.4 (19-51) 112 22

The A-NOSE scores were correlated with VAS scores
of the participants. The correlation coefficient (r) was
0.765 confirming the criterion validity of the translated
scale.

The mean postoperative scores of 134 patients (6.1 +
2.09) were significantly lower than their mean preopera-
tive score (16.12 + 1.84), with a P value < 0.001. Cohen’s
D effect size for the total A-NOSE score was 1.7584,
confirming adequate improvement after surgery.

Discussion

The NOSE scale was first published by Stewart et al. [1]
as a validated tool to assess nasal obstruction and to
overcome the limitations of objective tools. The NOSE
scale gained popularity since it is a brief questionnaire
with only five items. The scale allowed better assessment
of nasal obstruction and facilitated the decision-making
process and follow-up of the patients.

The NOSE scale was translated into several languages
[3-6]. In this work, we translated the NOSE question-
naire into the Arabic language to make it available for
the Arabic-speaking patients and then tested its validity,
reliability, and responsiveness using standard statistical
procedures [13].

All participants in the study understood and easily an-
swered the 5 questions in less than 10 min. Few partici-
pants needed assistance indicating that the A-NOSE
scale is an easy-to-use outcome assessment tool that can
be self-administered.

The results of Cronbach’s test with a value of 0.932 in
172 patients and 0.911 in 76 control individuals con-
firmed good internal consistency of the scale and are
also close to those reported previously in other lan-
guages [2].

Patients with septal deviation and/or turbinate hyper-
trophy scored significantly higher values of A-NOSE
than normal controls. This shows the robust construct
validity of the questionnaire and confirms its sensitivity
as a subjective tool for the assessment of nasal
obstruction.

Reproducibility of the A-NOSE was also good, with
Spearman’s coefficient value of 0.867 for the total score.
This agrees with the findings of other studies and con-
firms the test-to-test reliability of the scale over time.

The study showed also a positive correlation between
A-NOSE and VAS scores. This agrees with the study of
Karahatay et al. [2] and confirms the clinical validity of
the A-NOSE scale.

One hundred thirty-four patients completed A-NOSE
questionnaire 3 months after surgery. The preoperative
scores were significantly higher than the postoperative
scores. Substantial postoperative improvement was also
shown by analysis of Cohen’s D effect size test results.
This is in agreement with previous studies and shows
that A-NOSE is a valid and reliable tool to assess the
changes in the severity of nasal obstruction and can be
useful in following up the patients after treatment or

surgery.

Conclusions

Analysis of the results confirms the validity and suitabil-
ity of the A-NOSE scale for the assessment of nasal ob-
struction in Arabic-speaking adult patients. The
questionnaire was self-administered without difficulty in
the office in few minutes after a brief explanation. The
present study endorses the use of the translated A-
NOSE scale as a trustworthy self-administered subjective
tool for the assessment of nasal obstruction as well as an
outcome research tool.
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