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Background: Nasal obstruction is one of the most common
complaints in the practice of rhinology.
Objective: To adapt the Nasal Obstruction Scale Evaluation
(NOSE) questionnaire to Hebrew (H-NOSE) and to assess its
sensitivity and specificity.
Methods: Candidates for surgical intervention due to isolated
nasal obstruction and healthy volunteers (controls) were in-
cluded in the validation. The English NOSE questionnaire was
translated into Hebrew and re-translated for translation valid-
ity. Patients completed the H-NOSE questionnaire before and
after surgery for nasal obstruction. The same questionnaire
was completed by the controls. Test-retest reliability was per-
formed within 2 weeks. Psychometric properties (reliability,
reproducibility, validity, and responsiveness) were assessed
by a test-retest procedure, internal consistency, correlation
to the Hebrew Sino-Nasal Outcome Tool 22 (He-SNOT-22), and
response sensitivity.
Results: In total, 179 patients with nasal obstruction and 74 con-
trols completed the questionnaire. Cronbach'’s alpha score was
0.93 for internal consistency. The receiver operating character-
istic curve demonstrated high sensitivity and specificity (< 90%)
and area under the curve was 0.97. We found no significant dif-
ference in test-retest reliability. The difference between the pre-
and postoperative questionnaire scores was highly significant
(13.9 £ 4.0 vs. 3.2 £ 4.1, respectively, P < 0.001).
Conclusions: The H-NOSE questionnaire demonstrated reli-
able internal consistency, sensitivity, specificity, and reliabil-
ity. The Hebrew version differentiated between patients and
heathy controls and was easy to administer. This instrument is
useful for Hebrew speaking patients who undergo surgery for
nasal obstruction.
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asal obstruction is caused by multiple etiologies [1,2] and
has a major impact on quality of life (QoL) [3]. It is one
of the most common complaints in the practice of rhinology.

Assessment of the validation for corrective surgery for nasal
obstruction is almost entirely based on patient self-reports and
self-assessments and is poorly correlated with objective mea-
surements and imaging studies [4]. Objective assessment of na-
sal obstruction, such as rhinomanometry, peak nasal inspiratory
flow [5-7], and cross-sectional imaging measurements were not
found to be predictive of, or to correlate with, patient symptoms.
As such, disease-specific health-related QoL questionnaires
serve as an important methodology to assess the ongoing burden
resulting from the presence of nasal airway obstruction.

Stewart and colleagues [8] introduced the Nasal Obstruction
Symptom Evaluation (NOSE) scale in 2004 as a self-report in-
strument to quantify the subjective burden of nasal obstruction.
Responses to questions related to nasal obstruction are provided
on a 5-point Likert-type scale resulting in a score ranging from
0 to 20. The questionnaire is easy to complete and requires little
effort. It includes features that contribute to its global populari-
ty in research and surgical technique evaluations, as illustrated
by its validated adaptations in Spanish [9], Italian, French [10],
Greek [11], Portuguese, and Lithuanian [12]. It was even found
to be feasible among pediatric patients [13]. The NOSE ques-
tionnaire was found to correlate with endoscopic evaluations
and computed tomographic findings [14] and to be efficacious
for postoperative assessment [15,16]. The primary goal of this
study was to translate the NOSE questionnaire into Hebrew and
validate its application to Hebrew-speaking patients. Our aim
was to establish the translated instrument's validity, reliability,
and sensitivity for managing nasal obstruction.

PATIENTS AND METHODS

DESIGN

This prospective cross-cultural adaptation and validation study
was conducted between April 2020 and January 2022 at Oto-
laryngology, Head and Neck Surgery, Tel Aviv Sourasky Med-
ical Center. The study was approved by the institutional review
board (TLV 565-20). Informed consent was provided.
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CROSS-CULTURAL ADAPTATION TO THE HEBREW LANGUAGE

The accepted guidelines for the process of cross-cultural adapta-
tion were followed as described by Beaton et al. [17]. Forward
translation of the original NOSE questionnaire was performed
by two bilingual native Hebrew-speaking otolaryngologists and
one bilingual native Hebrew-speaking professional translator.
A single Hebrew translation of the NOSE scale was conducted
after reconciliation between the two forward translations. That
version was re-translated by two native English-speaking trans-
lators without any medical background into the original English
language. These backward translations were compared with the
original NOSE scale and checked for discrepancies and item con-
tent, resulting in the final corresponding Hebrew version of the
NOSE questionnaire.

PATIENT AND DATA ACQUISITION

Patients undergoing functional septorhinoplasty and inferior par-
tial turbinectomy were included in the study. After being diag-
nosed as having isolated nasal obstruction, patietns were asked
to complete the translated NOSE scale as well as the Hebrew
version of the Sino-Nasal Outcome Test-22 (HE-SNOT-22) [18]
questionnaire during preoperative outpatient consultation. Op-
erated patients completed a second questionnaire 2 to 4 months
after surgery. Inclusion criteria were non-pregnant patients older
than 18 years of age, ability to sign informed consent, and fluen-
cy in written Hebrew language. Patients with isolated septoplasty
or concomitant procedures, chronic sinonasal disease, previous
sinus surgery, or malignancy were excluded from the study. The
healthy volunteers who were free of nasal complaints were re-
cruited as controls and further assessed to rule out any medical
history of nasal obstruction, prior surgical intranasal interven-
tions, and/or use of intranasal medications. All the controls were
assessed by a specialist rhinologist and underwent fiberoptic and
rhinoscopic evaluations prior to study entry.

STATISTICAL VALIDATION METHODS

Generally accepted quality criteria for validation were used as
guidelines [19]. Questionnaires with missing items were ex-
cluded from the study.

Test reliability was defined by its internal consistency by
Cronbach's alpha values were considered fair (0.70-0.79), good
(0.80-0.8), and excellent (> 0.90) [20]. Test—retest reproducibil-
ity was investigated by administering a second H-NOSE ques-
tionnaire approximately 2 weeks after the first questionnaire.
Data for patients who changed medications or nasal pharmaceu-
ticals or who sustained symptoms due to upper or lower airway
infections were excluded. Test-retest reproducibility was mea-
sured with the Wilcoxon test. A sufficient test-retest reliability
was assumed for P> 0.05.

The questionnaire's discrimination ability was evaluated by
the area under the receiver operating characteristic curve (ROC),
and specificity and sensitivity were calculated. The discriminant

validity of the H-NOSE was also tested by comparison of the
patients' and the control' responses to both the H-NOSE and He-
SNOT22 questionnaires by means of the Mann-Whitney test.
The Spearman correlation coefficient was applied to evaluate
the association between H-NOSE and He-SNOT-22. Finally, re-
sponsiveness was measured by comparison between the preop-
erative and postoperative NOSE scores with the Wilcoxon test.

Results with a P-value > 0.05 were considered non-signifi-
cant. Statistical analyses were performed using IBM Statistical
Package for the Social Sciences statistics software, version 24
(SPSS, IBM Corp, Armonk, NY, USA).

RESULTS

We collected 1353 questionnaires from 672 individuals between
April 2020 and January 2022. In total, 253 participants met the
study inclusion criteria: 179 patients who presented clinically
with isolated nasal obstruction and 74 asymptomatic healthy
controls. The mean + standard deviation age of the patients was
32.61 + 13.82 years; 150 (59.1%) were males. All the study
participants completed the final version of the H-NOSE. Nine-
ty-seven patients underwent septoplasty or functional septorhi-
noplasty and inferior partial turbinectomy in our department by

Table 1. H-NOSE scores preoperative and postoperative

Preoperative, | Postoperative, | P-value
(n=67) (n=67)

H-NOSE score < 0.001
Mean + standard deviation 13.9+4.0 3.2%4.1
Interquartile range 14 (10-17) 2 (0-5)

H-NOSE = Hebrew version of nasal obstruction symptom evaluation scale [7]

Table 2. He-SNOT22 and H-NOSE scores of patients with nasal
obstruction vs. healthy controls

Patients with Healthy P-value
INO (n=179) | controls (N=74)

He-SNOT22 score <0.001
Mean * standard deviation | 38.2 * 24.45 8.1+10.96
Interquartile range 38 (16-57) 2.5 (0-14)

H-NOSE score < 0.001
Mean # standard deviation | 13.3 + 4.52 1.4 +2.46
Interquartile range 14 (10-16) 0(0-2)

H-NOSE = Hebrew version of nasal obstruction symptom evaluation scale [7],
He-SNOT22 =Hebrew version of the sinonasal outcome test [17]

Values are given as mean #* standard deviation and median
(interquartile range)
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Table 3. Test and re-test H-NOSE scores

H-NOSE score, | Re-test score, | P-value
(n=23) (n=23)
H-NOSE score 0.59
Mean # standard deviation 9.1+6.9 8.6+ 6.6
Interquartile range 10 (2-15) 9 (3-14)

H-NOSE = Hebrew version of the nasal obstruction symptom evaluation scale [7]

Table 4. Sensitivity and specificity of the H-NOSE questionnaire
in ROC curve analyses

Score 2 Sensitivity Specificity
0.5 98% 58.1%
1.5 98.3% 79.9%
4.5 95.5% 87.8%
5.5 93.9% 93.2%
7.5 89.9% 94.6%

H-NOSE = Hebrew version of the nasal obstruction symptom evaluation scale [7]

ROC = receiver operating characteristic curve

three authors (AS, AW, AA) to restore nasal patency, and 67
patients (69%) completed both pre- and postoperative H-NOSE
questionnaires. In addition, 23 patients also completed the ques-
tionnaire a second time up to 2 weeks after the first. Regard-
ing the operated patients, the postoperative mean NOSE scores
were significantly lower compared to the preoperative scores
(13.9£4.0 vs. 3.2 + 4.1, respectively, P < 0.001) [Table 1].

The internal consistency of the H-NOSE questionnaire was
high (Cronbach’s alpha 0.93). There were no significant differ-
ences in the test-retest (n=23) H-NOSE scores, further supporting
reproducibility. The H-NOSE questionnaire showed excellent dis-
crimination between patients with isolated nasal obstruction and
the 74 healthy controls, with significant differences in both the
He-SNOT22 scores (38.2 £ 24.45 vs. 8.1 + 10.96, respectively,
P <0.001) and the H-NOSE scores (13.3 + 4.52 vs. 1.4 + 2.46,
P <0.001) [Table 2]. He-SNOT?22 scores correlated highly with
H-NOSE scores in the Spearman correlation (rs 0.78, P < 0.001)
[Table 3]. Sensitivity and specificity were found to be high in a
ROC curve analysis [Table 4], area under the curve 0.97 and 95%
confidence interval 0.96-0.99, P<0.001.

DISCUSSION

Patient-reported outcome measurements (PROMs) are im-
portant in decision-making processes regarding surgical inter-
ventions in cases of nasal obstruction surgeries [4]. The use

of PROMs has become common practice in rhinology clinics.
PROMS may help healthcare providers if the instruments used
are comparable. In the absence of gold standard objective in-
struments to evaluate nasal obstruction, a validated PROM is
an important clinical tool for a more comprehensive evaluation
of the severity and burden of disease among patients with nasal
obstruction.

There are several validated questionnaires that may be used
in rhinology practice to assess PROMs and QoL. These include
the Chronic Sinusitis Survey (CSS) [21], the Rhinoconjunctivi-
tis Quality of Life Questionnaire (RQLQ) [22], the Rhinosinus-
itis Disability Index (RSDI) [23], SNOT-20 and SNOT-22 [24]
and the Allergy Outcome Survey (AOS) [21]. The CSS, RSDI,
and SNOT-20 questionnaires, however, were designed for use in
patients with chronic sinusitis and not isolated nasal obstruction.
Moreover, the RQLQ and AOS questionnaires were primarily
designed for patients with allergic rhinitis and conjunctivitis.
The changes in health status in isolated nasal obstruction are
too subtle or disease-specific to be assessed with a rhinosinus-
itis-specific instrument, which requires its own disease-specific
health status instrument.

SNOT-22 is not the instrument of choice in the assessment of
isolated nasal obstruction nor is it commonly used even though
it originally seemed to have a potential contribution in the eval-
uation of PROMs among affected patients [25]. Interestingly,
our experience was that SNOT-22 had added value in the assess-
ment of patients with complaints of allergy and nasal obstruc-
tion but without sinusitis. We recommend further evaluation of
the contribution of He-SNOT-22 in the assessment of PROMs
in those patients.

The NOSE scale is a validated globally accepted dis-
ease-specific instrument for quantifying the burden related to
nasal obstruction-related QoL. Since its introduction in 2004, it
has been in common use in rhinology practices worldwide [4].
Every translation and adaptation to another language, howev-
er, carries the risk of potential a loss of information, validity,
and reliability. Cross-cultural adaptation of the NOSE scale for
the comparison of surgical outcome and to conduct a long-term
assessment of surgical outcomes among Hebrew speaking pa-
tients is needed. In this study, we validated a Hebrew-language
version of the NOSE scale. Internal consistency was excellent,
with Cronbach's alpha of 0.93, which is higher than the inter-
nal consistency that had been achieved during the design of the
original questionnaire ]8,10,11]. Like many similar tools, the
NOSE scale was validated for use in groups of patients and not
for individual patients. It compares the disease-specific health
status before and after treatment and the effects of different
treatments. It assesses differences in outcome when different
surgical techniques are used. It could also be used to compare
symptom severity between different groups of patients. It was
not designed to be used with individual patient data or to predict
outcomes in individuals.
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Our study has several limitations. First, it was performed
during the coronavirus disease 2019 (COVID-19) pandemic,
which might have contributed to decreased patient compliance
to arrive at the clinic for postoperative physical examination to
complete the follow-up questionnaires. All patients were ques-
tioned about their COVID-19 status. Patients with COVID-19
did not undergo surgery and were excluded from our study. Pa-
tients with prolonged post-COVID-19 were excluded from the
study. It was a single-center study with a limited number of sur-
geons, potentially causing a selection bias. In the original vali-
dation study by Stewart and colleagues [8], however, the NOSE
questionnaire revealed good measurement properties in a multi-
center study involving four academic hospitals, and Larrosa and
co-authors [9] included both a tertiary and regional center with
comparable results. To preserve homogeneity, radio frequency
ablation and local treatments were not included in this study.

CONCLUSIONS

H-NOSE was found to have high internal consistency, high
sensitivity and specificity, and high reliability. It is easily ap-
plicable in the clinical setting and differentiates well between
healthy controls and patients with isolated nasal obstruction.
The H-NOSE scale can be used for QoL outcome research in
rhinology practice among Hebrew-speaking patients and is rec-
ommended for routine use in the clinical setting.
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There is nothing like returning to a place that remains unchanged to find the ways
in which you yourself have altered.
Nelson Mandela (1918-2013), South African anti-apartheid activist, political leader, and Nobel laureate who served

president of South Africa from 1994 to 1999
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