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ABSTRACT
Objective: Nasal obstruction is a common rhinologic complaint that may impair sleep quality, daily functioning, and quality of life. Although 
psychological distress has been reported in rhinologic disorders, its relationship with patient-reported symptom burden in adults with obstruc-
tion primarily related to septal deviation and inferior turbinate hypertrophy remains unclear.
Methods: This cross-sectional study included 114 adults presenting with nasal obstruction between January and April 2026. Patients with 
chronic rhinosinusitis, nasal polyposis, rhinitis, acute sinonasal infection, previous nasal surgery, obesity, known sleep disorders, or diagnosed 
psychiatric disease were excluded. Septal deviation and inferior turbinate hypertrophy were clinically assessed. Nasal symptom burden was eval-
uated using the Nasal Obstruction Symptom Evaluation scale and Sino-Nasal Outcome Test-22, whereas psychological distress was assessed 
using the Hospital Anxiety and Depression Scale. Correlation, multivariable logistic regression, and exploratory receiver operating characteristic 
(ROC) analyses were performed.
Results: Patients with anxiety and depressive symptoms had significantly higher Nasal Obstruction Symptom Evaluation and Sino-Nasal 
Outcome Test-22 scores. Both scores showed moderate-to-strong positive correlations with Hospital Anxiety and Depression Scale anxiety 
and depression scores. In adjusted analyses, both symptom scores remained independently associated with anxiety and depressive symptom 
categories, whereas anatomical grading variables were not significantly associated with psychological outcomes. Receiver operating character-
istic analyses showed moderate discriminatory performance, with Sino-Nasal Outcome Test-22 showing slightly stronger discrimination for 
anxiety symptoms.
Conclusion: Greater patient-reported nasal symptom burden was associated with higher anxiety and depressive symptom levels in adults with 
obstruction primarily related to septal deviation and inferior turbinate hypertrophy. These findings are associative, not causal, and should not be 
generalized to inflammatory sinonasal diseases.
Keywords: Anxiety, depression, inferior turbinate hypertrophy, nasal obstruction, septal deviation

Introduction

Nasal obstruction is a common symptom in rhinologic practice 
and may substantially impair sleep quality, daily functioning, 
and overall quality of life.1,2 It may result from structural and 
turbinate-related factors, including septal deviation and infe-
rior turbinate hypertrophy.

Psychological distress, particularly anxiety and depressive 
symptoms, has been reported in several rhinologic populations, 
including chronic rhinosinusitis and nasal septal deviation.3-7 
However, these conditions differ substantially in their under-
lying mechanisms, and findings from inflammatory sinonasal 

diseases should not be directly extrapolated to patients with 
nasal obstruction primarily related to septal deviation and infe-
rior turbinate hypertrophy. Evidence focusing specifically on 
this selected nasal obstruction population remains limited. In 
addition, patient-reported sinonasal symptom scores, particu-
larly SNOT-22, have been associated with impaired emotional 
well-being and sleep quality.3,4

Patient-reported symptom severity may not always correspond 
closely with anatomical severity, suggesting that psychological 
distress may be more closely related to symptom perception 
than to anatomical obstruction alone.8 However, data regard-
ing this relationship in adults with nasal obstruction primarily 
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related to septal deviation and inferior turbinate hypertrophy 
remain limited.

Therefore, the present study aimed to evaluate the association 
between patient-reported nasal symptom burden and psy-
chological distress in adults presenting with nasal obstruction 
after exclusion of chronic rhinosinusitis, nasal polyposis, rhini-
tis, and acute sinonasal infection.

Methods

Study Design and Ethical Approval
This single-center cross-sectional observational study was 
conducted in accordance with the principles of the Declaration 
of Helsinki. Ethical approval was obtained from the institutional 
ethics committee of Ankara Atatürk Sanatoryum Training and 
Research Hospital with the decision/protocol number 2024-
BÇEK/421 on December 24, 2025. Written informed consent 
was obtained from all participants prior to enrollment.

Study Population
The study was conducted between January 1, 2026, and April 
1, 2026, in the otorhinolaryngology outpatient clinic. Patients 
were clinically evaluated for structural and turbinate-related 
contributors to nasal obstruction, including septal deviation 
and inferior turbinate hypertrophy. Patients with chronic rhi-
nosinusitis, nasal polyposis, rhinitis, acute upper respiratory 
tract infection, or acute sinonasal infection were excluded to 
minimize the potential influence of inflammatory sinonasal 
disease. Therefore, the study population represented adults 
with nasal obstruction primarily related to septal deviation 
and inferior turbinate hypertrophy rather than patients with 
inflammatory rhinologic disease.

Inclusion and Exclusion Criteria
Adults aged 18-65 years presenting with nasal obstruction 
were eligible for inclusion. Patients with chronic rhinosinusitis, 
nasal polyposis, allergic rhinitis, non-allergic rhinitis, sinonasal 
malignancy, previous nasal surgery, acute upper respiratory 
tract infection, or acute sinonasal infection were excluded. To 
minimize potential confounding effects, patients with body 
mass index (BMI) ≥30 kg/m2, known sleep disorders, previously 

diagnosed psychiatric disorders, or ongoing psychiatric treat-
ment were also excluded. Smoking status was recorded and 
considered during the analyses.

Clinical Evaluation
All patients underwent comprehensive otorhinolaryngological 
evaluation, including anterior rhinoscopy and nasal endoscopy, 
to assess structural and turbinate-related contributors to nasal 
obstruction, particularly septal deviation and inferior turbinate 
hypertrophy. Septal deviation severity and inferior turbinate 
hypertrophy grade were independently assessed by 2 expe-
rienced otorhinolaryngologists. Interobserver agreement was 
evaluated using the weighted Cohen’s κ coefficient. Septal 
deviation and inferior turbinate hypertrophy were graded 
according to previously validated classification systems.9,10 No 
objective functional nasal airflow measurements, such as rhi-
nomanometry, acoustic rhinometry, or peak nasal inspiratory 
flow, were performed.

Questionnaires and Outcome Measures
Patient-reported nasal symptom burden was assessed 
using the Nasal Obstruction Symptom Evaluation (NOSE) 
scale11 and the Sino-Nasal Outcome Test-22 (SNOT-22).12 
Psychological symptoms were evaluated using the Hospital 
Anxiety and Depression Scale (HADS). Anxiety and depressive 
symptom categories were defined according to the validated 
Turkish cut-off values (≥10 for anxiety and ≥7 for depression) 
reported by Aydemir et al.13 Because SNOT-22 includes sleep- 
and emotion-related items, potential conceptual overlap with 
HADS was considered during interpretation of the findings.

Use of Artificial Intelligence and Large Language Model 
Tools
This study used ChatGPT (OpenAI) to improve language and 
grammar during the preparation of the manuscript. The authors 
reviewed and approved all changes and take full responsibility 
for the final content. 

Statistical Analysis
All statistical analyses were performed using IBM SPSS 
Statistics for Windows, version 27.0 (IBM Corp., Armonk, NY, 
USA). An a priori sample size analysis was conducted using 
G*Power software (version 3.1, Heinrich Heine University, 
Düsseldorf, Germany). Assuming a medium effect size 
(r = 0.30), a 2-tailed alpha level of 0.05, and 80% statisti-
cal power, the required sample size was calculated as 85 
participants.

Data distribution was assessed using the Shapiro–Wilk test. 
Continuous variables were expressed as mean ± standard 
deviation or median (interquartile range), as appropriate, 
whereas categorical variables were presented as frequencies 
and percentages.

Group comparisons were performed using the independent 
samples t-test or Mann–Whitney U-test, as appropriate. 
Associations between patient-reported nasal symptom scores 
and psychological parameters were evaluated using Spearman 
correlation analysis.

Multivariable logistic regression analyses were performed to 
identify variables independently associated with anxiety and 

Main Points

•	 Patient-reported nasal symptom burden was significantly 
associated with anxiety and depressive symptoms in adults 
with nasal obstruction.

•	 Both Nasal Obstruction Symptom Evaluation and Sino-Nasal 
Outcome Test-22 scores showed moderate-to-strong posi-
tive correlations with Hospital Anxiety and Depression Scale 
scores.

•	 Nasal symptom scores remained independently associated 
with psychological distress after adjustment for demo-
graphic and anatomical variables.

•	 Septal deviation severity and inferior turbinate hypertrophy 
grade were not independently associated with anxiety or 
depressive symptom categories.

•	 Sino-Nasal Outcome Test-22 showed slightly stronger dis-
criminatory performance for anxiety symptoms, although 
this may partly reflect conceptual overlap with sleep- and 
emotion-related questionnaire items.
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depressive symptom categories. Separate regression models 
were constructed for NOSE and SNOT-22 scores to minimize 
potential multicollinearity. Variables entered into the models 
included age, sex, smoking status, inferior turbinate hyper-
trophy grade, septal deviation severity, and patient-reported 
nasal symptom scores. Septal deviation severity and inferior 
turbinate hypertrophy grade were entered into the regres-
sion models as ordinal variables, assuming a linear increase in 
the log odds across successive severity grades. Results were 
reported as odds ratios (ORs) with 95% CIs.

Exploratory receiver operating characteristic (ROC) curve 
analyses were performed to evaluate the discriminatory per-
formance of NOSE and SNOT-22 scores for anxiety and 
depressive symptom categories. The area under the curve 
(AUC) with 95% CIs, sensitivity, specificity, and optimal cut-
off values were determined using the Youden index.

Model calibration was assessed using the Hosmer–Lemeshow 
test, and explanatory performance was evaluated using 
Nagelkerke’s R2. Variance inflation factor (VIF) analysis was 
used to assess multicollinearity. Given the cross-sectional 
design, all findings were interpreted as associative rather than 
causal. A 2-tailed P-value < .05 was considered statistically 
significant.

Results

A total of 114 patients presenting with nasal obstruction were 
included in the study. The anatomical profile of the cohort 
was consistent with a predominantly structural and turbinate-
related nasal obstruction population. Septal deviation was pres-
ent in 85 patients (74.6%). The most common deviation type 
was anterior deviation in 50 patients (43.9%), followed by pos-
terior deviation in 19 patients (16.7%) and complex deviation 
in 16 patients (14.0%). Septal deviation severity was mild in 41 
patients (36.0%), moderate in 39 patients (34.2%), and severe 
in 5 patients (4.4%). Inferior turbinate hypertrophy was also fre-
quent, with grade 3 being the most common grade in 56 patients 
(49.1%), followed by grade 2 in 27 patients (23.7%) and grade 4 
in 25 patients (21.9%). Baseline demographic and clinical char-
acteristics of the study population are summarized in Table 1.

Patients with anxiety and depressive symptoms had signifi-
cantly higher NOSE and SNOT-22 scores compared with those 
without these symptoms (all P < .001; Table 2).

Spearman correlation analysis demonstrated moderate-
to-strong positive correlations between patient-reported 
nasal symptom scores and psychological parameters. Nasal 
Obstruction Symptom Evaluation scores were positively cor-
related with both anxiety (ρ=0.602, P < .001) and depression 
scores (ρ=0.576, P < .001). Similarly, SNOT-22 scores demon-
strated slightly stronger correlations with anxiety (ρ=0.666, P 
< .001) and depression scores (ρ=0.610, P < .001). Because of 
the strong correlation between NOSE and SNOT-22 scores 
(ρ=0.839), separate multivariable models were constructed to 
minimize potential multicollinearity.

In multivariable logistic regression analyses, both NOSE and 
SNOT-22 scores remained independently associated with 

anxiety and depressive symptom categories after adjustment 
for age, sex, smoking status, septal deviation severity, and infe-
rior turbinate hypertrophy grade (all P < .001). Smoking sta-
tus, age, sex, septal deviation severity, and inferior turbinate 
hypertrophy grade were not independently associated with 
anxiety or depressive symptom categories in any of the mod-
els (Table 3).

All regression models demonstrated acceptable calibration 
according to the Hosmer–Lemeshow test (all P > .05), and 
Nagelkerke’s R2 values ranged from 0.402 to 0.487. These 
values indicate moderate explanatory performance within 
the study sample. However, given the relatively limited sam-
ple size and the number of variables included in the models, 
the regression estimates should be interpreted cautiously. 
Sino-Nasal Outcome Test-22-based models demonstrated 

Table 1.  Baseline Characteristics of the Study Population
Variable Value

Number of patients (N) 114

Age (median[Min-Max]) 33.5 [18-65]

Male, n (%) 55 (48.2%)

Female, n (%) 59 (51.8%)

Any septal deviation, n (%) 85 (74.6%)

Septal deviation type, n (%) ​

  None 29 (25.4%)

  Anterior 50 (43.9%)

  Posterior 19 (16.7%)

  Complex 16 (14.0%)

Septal deviation severity, n (%) ​

  Normal 29 (25.4%)

  Mild 41 (36.0%)

  Moderate 39 (34.2%)

  Severe 5 (4.4%)

Inferior turbinate hypertrophy grade, n (%) ​

   Grade 1 6 (5.3%)

  Grade 2 27 (23.7%)

  Grade 3 56 (49.1%)

  Grade 4 25 (21.9%)

Anxiety present, n (%) 53 (46.5%)

Depression present, n (%) 67 (58.8%)

NOSE score (median[Min-Max]) 65 [10-100]

SNOT-22 score (mean ± SD) 57.5 ± 22.0

Anxiety score (median[Min-Max]) 9 [1-18]

Depression score (median[Min-Max])
Smoking Status
  Non-Smokers
  Smokers

7 [0-20]

75 (65.8%)
39 (34.2%)

NOSE, Nasal Obstruction Symptom Evaluation; SNOT-22, Sino-Nasal Outcome 
Test-22.
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slightly higher explanatory performance for anxiety symptoms 
compared with NOSE-based models, whereas both symptom 
scores showed comparable performance for depressive symp-
toms. However, this difference should be interpreted descrip-
tively rather than as evidence of superior clinical performance.

Exploratory ROC analyses demonstrated moderate discrimi-
natory performance for both NOSE and SNOT-22 scores 
(Table 4). Sino-Nasal Outcome Test-22 demonstrated slightly 
stronger discrimination for anxiety symptoms, whereas both 
scores showed similar performance for depressive symptoms 
(Figures 1 and 2).

Variance inflation factor analysis demonstrated no signifi-
cant multicollinearity in the regression models (all VIF values 
<5). Interobserver agreement for anatomical grading was 
almost perfect (weighted κ = 0.85), indicating high consistency 
between evaluators.

Discussion

The present study demonstrated significant associations 
between patient-reported nasal symptom burden and psy-
chological distress in adults presenting with nasal obstruction. 
Higher NOSE and SNOT-22 scores were consistently associ-
ated with greater anxiety and depressive symptom severity.

Previous studies have reported associations between psycho-
logical distress and specific rhinologic conditions, particularly 
chronic rhinosinusitis and septal deviation.3-7 In contrast, the 
present study focused on adults with nasal obstruction after 
exclusion of chronic rhinosinusitis, nasal polyposis, rhinitis, and 
acute sinonasal infection. Therefore, the findings should be 
interpreted within this restricted clinical context rather than 
generalized to rhinologic diseases as a whole.

In the present study, patient-reported nasal symptom scores 
demonstrated stronger associations with psychological out-
comes than anatomical grading variables. Septal deviation 
severity and inferior turbinate hypertrophy grade were not 
independently associated with anxiety or depressive symp-
toms after adjustment analyses. These findings support 
previous observations suggesting that subjective symptom 
perception may be more closely related to psychological 

burden than anatomical severity alone.8 However, because 
objective functional airflow measurements were not per-
formed, the present study cannot determine whether psy-
chological distress is associated with physiological nasal 
airflow limitation or primarily with perceived symptom bur-
den. Sino-Nasal Outcome Test-22 demonstrated slightly 
stronger associations with anxiety symptoms than the NOSE 
scale. The NOSE scale is a focused instrument that primarily 

Table 2.  Comparison of Nasal Obstruction Symptom 
Evaluation and Sino-Nasal Outcome Test-22 Scores 
According to Anxiety and Depressive Symptom Categories

Outcome Group

NOSE
(median 

[Min-Max])
SNOT-22

(mean ± SD) P

Anxiety No 50 [10-100] 45.2 ± 19.1 ​

​ Yes 80 [25-100] 71.8 ± 15.7 < .001

Depression No 45 [10-100] 42.0 ± 19.4 ​

​ Yes 80 [25-100] 68.4 ± 16.6 < .001
P values represent between-group comparisons (independent samples t-test or 
Mann–Whitney U-test as appropriate).
NOSE, Nasal Obstruction Symptom Evaluation; SNOT-22, Sino-Nasal Outcome 
Test-22.

Table 3.  Multivariable Logistic Regression Analyses for 
Anxiety and Depressive Symptom Categories
Outcome / Variable OR 95% CI P

Anxiety – NOSE model
  NOSE 1.069 1.042-1.097 < .001

  Age 1.000 0.963-1.040  .984

  Female sex 1.809 0.709-4.611  .215

  Smoking 0.460 0.167-1.265  .132

 � Inferior turbinate 
hypertrophy grade

0.783 0.430-1.424  .422

  Septal deviation severity 1.314 0.757-2.281  .331

Depression – NOSE model
  NOSE 1.068 1.041-1.097 < .001

  Age 1.009 0.971-1.048  .640

  Female sex 0.953 0.374-2.428  .920

  Smoking 0.683 0.247-1.888  .462

 � Inferior turbinate 
hypertrophy grade

1.149 0.627-2.105  .654

  Septal deviation severity 0.995 0.568-1.740  .985

Anxiety – SNOT-22 model
  SNOT-22 1.095 1.059-1.132 < .001

  Age 0.985 0.944-1.028  .487

  Female sex 1.062 0.402-2.804  .904

  Smoking 0.391 0.134-1.143  .086

 � Inferior turbinate 
hypertrophy grade

0.878 0.457-1.686  .695

  Septal deviation severity 1.380 0.780-2.440  .268

Depression – SNOT-22 model
  SNOT-22 1.075 1.046-1.105 < .001

  Age 1.000 0.963-1.040  .982

  Female sex 0.540 0.209-1.397  .204

  Smoking 0.714 0.255-1.997  .521

 � Inferior turbinate 
hypertrophy grade

1.377 0.730-2.597  .324

  Septal deviation severity 1.019 0.577-1.799  .947
Sex was coded as female versus male, and smoking status was coded as smoker 
versus non-smoker. Septal deviation severity and inferior turbinate hypertrophy 
grade were entered as ordinal variables.
CI, confidence interval; NOSE, Nasal Obstruction Symptom Evaluation; OR, odds 
ratio; SNOT-22, Sino-Nasal Outcome Test-22. 
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measures perceived nasal obstruction,11 whereas SNOT-
22 is a broader multidimensional quality-of-life question-
naire that includes sleep- and emotion-related domains.12,14 
Therefore, the stronger association between SNOT-22 and 
HADS scores may partly reflect conceptual overlap between 
the instruments rather than a stronger disease-specific 
relationship between nasal obstruction and psychological 
distress. Sensitivity analyses excluding the sleep and emo-
tional domains of SNOT-22 would be required to determine 
whether the association persists when only rhinologic symp-
tom items are considered.

The relationship between nasal obstruction symptom burden 
and psychological distress is likely multifactorial. Persistent 
nasal obstruction may impair sleep quality, reduce daytime 
functioning, and increase symptom-related stress.15 Structural 
nasal abnormalities may also be accompanied by local muco-
sal changes, which may influence symptom perception inde-
pendently of anatomical severity.16 Conversely, anxiety and 
depressive symptoms may amplify symptom perception and 
worsen patient-reported quality-of-life scores.8 Therefore, 
the associations observed in this study should be interpreted 

within a bidirectional symptom-perception framework rather 
than as evidence that anatomical obstruction directly causes 
psychological distress.

Recent treatment-outcome studies provide additional sup-
port for this bidirectional framework. Septoplasty and related 
functional nasal procedures have been associated with 
improvements in nasal obstruction, sleep quality, and anxiety 
symptoms.17,18 Preoperative anxiety and depressive symptoms 
may also adversely affect patients’ perception of postopera-
tive improvement.17

Exploratory ROC analyses demonstrated moderate discrimi-
natory performance for both NOSE and SNOT-22 scores. 
Sino-Nasal Outcome Test-22 showed slightly stronger dis-
crimination for anxiety symptoms, whereas both symptom 
scores demonstrated comparable performance for depres-
sive symptoms. However, these analyses were exploratory 
and were not intended to establish diagnostic or screening 
cut-off values for psychological distress. The reported thresh-
olds should therefore be interpreted as sample-specific values 
rather than clinically validated decision limits. In addition, the 

Table 4.  Exploratory Receiver Operating Characteristic Analyses of Nasal Obstruction Symptom Evaluation and Sino-Nasal 
Outcome Test-22 Scores for Anxiety and Depressive Symptom Categories
Outcome Score AUC 95% CI Cut-off Sensitivity Specificity

Anxiety SNOT-22 0.850 0.777–0.923 59.5 88.7% 78.7%

​ NOSE 0.816 0.736–0.896 57.5 83.0% 68.9%

Depression SNOT-22 0.841 0.770–0.912 48.5 86.6% 70.2%

​ NOSE 0.851 0.783–0.920 52.5 86.6% 66.0%
Anxiety and depressive symptom categories were defined using the validated Hospital Anxiety and Depression Scale cut-off values. Optimal cut-off values were 
determined using the Youden index.
AUC, area under the curve; CI, confidence interval; NOSE, Nasal Obstruction Symptom Evaluation; SNOT-22, Sino-Nasal Outcome Test-22.

Figure 1.  Receiver operating characteristic curves of Sino-Nasal Outcome Test-22 (SNOT-22) scores for identifying anxiety symptoms (left) 
and depressive symptoms (right), defined according to the validated Hospital Anxiety and Depression Scale cut-off values. The corresponding 
area under the curve (AUC) values with 95% confidence intervals are presented in Table 4.
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ROC performance of SNOT-22 may have been influenced by 
its inclusion of sleep- and emotion-related items.12,14

The present study has several strengths. Validated patient-
reported outcome measures were used, and subjective 
symptom burden was evaluated together with clinically 
graded anatomical variables. In addition, regression analy-
ses were adjusted for potential demographic and anatomical 
confounders.

Although the sample size exceeded the a priori requirement, 
the final cohort remained relatively modest for multivariable 
modeling. Separate models were constructed for NOSE and 
SNOT-22 to reduce multicollinearity, and VIF values did not 
indicate problematic collinearity. Nevertheless, the number 
of predictors relative to the sample size may limit the stability 
of regression estimates. Therefore, the multivariable findings 
should be considered supportive rather than definitive.

Several limitations should also be acknowledged. First, the 
cross-sectional design precludes causal inference. Second, 
psychological status was assessed using self-reported ques-
tionnaires rather than structured psychiatric interviews. Third, 
objective functional nasal airflow measurements were not 
performed. Although septal deviation severity and inferior 
turbinate hypertrophy grade were assessed clinically, rhino-
manometry, acoustic rhinometry, and peak nasal inspiratory 
flow were not performed. Therefore, the study cannot deter-
mine whether psychological distress is associated with physi-
ological nasal airflow limitation or with subjective symptom 
perception. Fourth, although patients with chronic rhinosinus-
itis, nasal polyposis, rhinitis, and acute sinonasal infection were 
excluded, the study population remained limited to adults 
with nasal obstruction primarily related to septal deviation 

and inferior turbinate hypertrophy and should not be general-
ized to inflammatory rhinologic diseases. Fifth, the exclusion 
of patients with obesity, known sleep disorders, and previ-
ously diagnosed psychiatric disease was intended to reduce 
confounding. However, these criteria may also have excluded 
patients at higher risk of sleep impairment, anxiety, and depres-
sion, thereby limiting the external validity of the findings for 
broader rhinology clinic populations. Sixth, potential concep-
tual overlap between SNOT-22 and HADS may have contrib-
uted to the observed associations because SNOT-22 includes 
sleep- and emotion-related items.12,14 Finally, the single-center 
design and relatively limited sample size may restrict the gen-
eralizability and stability of the findings.

In conclusion, greater patient-reported nasal symptom burden 
was significantly associated with higher anxiety and depres-
sive symptom levels in adults with nasal obstruction primarily 
related to septal deviation and inferior turbinate hypertrophy, 
after exclusion of chronic rhinosinusitis, nasal polyposis, rhini-
tis, and acute sinonasal infection. Although SNOT-22 demon-
strated slightly stronger associations with anxiety symptoms, 
this finding should be interpreted cautiously because SNOT-
22 includes sleep- and emotion-related items that may over-
lap conceptually with psychological distress measures. These 
findings support awareness of psychological symptoms in 
patients presenting with nasal obstruction, but they do not 
establish disease-specific or causal relationships.

Data Availability Statement: The data that support the findings of 
this study are available on request from the corresponding author.

Artificial Intelligence Usage Statement: This study used ChatGPT 
(OpenAI) to improve language and grammar during the preparation of 
the manuscript. The authors reviewed and approved all changes and 
take full responsibility for the final content.

Figure 2.  Receiver operating characteristic (ROC) curves of Nasal Obstruction Symptom Evaluation (NOSE) scores for identifying anxiety 
symptoms (left) and depressive symptoms (right), defined according to the validated Hospital Anxiety and Depression Scale cut-off values. The 
corresponding area under the curve (AUC) values with 95% confidence intervals are presented in Table 4.
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