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ABSTRACT
Objective: Developing reliable and easy-to-use telemedicine tools is essential in primary care. We sought whether Sino-Nasal Outcome 
Test-22 could predict the need for surgery and localize pathology of rhinology patients and healthy volunteers solely based on the pattern of 
the baseline Sino-Nasal Outcome Test-22.
Methods: Baseline Sino-Nasal Outcome Test-22 from 66 healthy volunteers and 383 rhinology patients was collected blindly prior to diagno-
sis. Participants were then categorized into 4 groups according to their diagnosis: control, no surgery (i.e. medical condition), functional nose 
surgery, and sinus surgery. The difference between groups was assessed by a multinomial logistic regression adjusted for age, gender, asthma, 
tobacco, history of nose surgery, and trauma.
Results: The 22 items of Sino-Nasal Outcome Test differed significantly among the 4 groups (P < .05). Control subjects showed the lowest 
Sino-Nasal Outcome Test-22 scores for all items. Patients requiring sinus surgery and those listed for nose surgery exhibited a specific pattern 
of Sino-Nasal Outcome Test-22 score. Nasal and extranasal rhinology symptoms were more specific to the diagnosis than psychological or 
sleep dysfunction domains.
Conclusion: Distinct Sino-Nasal Outcome Test-22 patterns were associated with subjects’ diagnosis. SNOT-22 was not only able to score 
severity but could also localize the disease, orientate the diagnosis, and predict the need for surgical treatment. The Sino-Nasal Outcome 
Test-22 may be the easy telemedicine tool the primary care needs for a better referral pattern. 
Keywords: Nose surgery, primary care, sinus surgery, SNOT-22, telemedicine

Introduction

Sinonasal symptoms are a common cause of consultation 
in primary care leading to a heavy economic burden.1,2 In the 
context of healthcare spending constraints and telemedicine 
driven by pandemic risk, general practitioners are increas-
ingly committed to efficient management or swift referral. 
The quest for reliable tools to assess nose function has led to 
the development of a myriad of objective and subjective mea-
sures.3,4 However, time constraint restricts clinicians’ ability to 
actually use all tools developed in research studies. The Sino-
Nasal Outcome Test-22 (SNOT-22) is a disease-specific ques-
tionnaire involving 22 symptoms combining rhinologic issues 
with general health issues. Besides sinus symptoms, it also 
includes items on the ability to perform a normal daily activity 

and evaluates the overall disease-specific quality of life.3 It is 
used worldwide and validated in chronic rhinosinusitis.5-7 It was 
also proven effective in other nose conditions.8,9 The SNOT-22 
outcome was proven reliable, consistent, responsive to treat-
ment, and clinically relevant.6 Expanding SNOT-22 use in all 
rhinology patients could further contribute to a better knowl-
edge of the patients. We evaluated how we could exploit the 
full power of SNOT-22, far beyond quality of life and chronic 
rhinosinusitis.

The primary endpoint of this study was to evaluate whether 
baseline SNOT-22, collected prior to seeing the ear, nose, and 
throat (ENT) surgeon, could identify the diagnosis of patients 
and healthy volunteers. We sought whether the pattern of 
SNOT-22 answers could identify the need for surgery, and in 
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case of surgery, whether it could localize pathology in the nose 
or in the sinus.

Methods

Subjects and Settings
This study was conducted in the rhinology clinics of 3 tertiary 
referral hospitals. Approval was obtained from the Ethical com-
mittees of the University Hospital UCL-Namur, the University  
Hospital of Liege and the University Hospital ULB Saint-Pierre 
under the Belgian number B039201318236, date: 09/19/2013. 
Subjects were recruited by enrollment of 520 consecutive 
patients presenting to the rhinology clinic of the 3 ENT aca-
demic departments regardless of their diagnosis. Healthy 
subjects were recruited by advertisement in the hospital 
restaurants hosting visitors and families. Written informed 
consent for collecting the anonymized data was obtained. 
General data and SNOT-2210 from all participants were col-
lected blindly prior to diagnosis. General data included age, 
sex, history of nose surgery, history of nose trauma, smoking, 
and asthma and allergy history. Patients with tumor, lacrimal 
condition, aesthetic concern, absence of clear diagnosis, or 
absence of consent were later excluded from the study (out of 
520 target rhinology patients, 383 actually participated in the 
study). Patients were then categorized into 3 groups accord-
ing to their outcome: no surgery (i.e., medical condition), nose 
surgery, and sinus surgery. The fourth group (control group) 
included healthy subjects recruited by advertisement in the 
hospital restaurant. The control group (n = 66) was defined by 
the absence of rhinological complaint and matched for age and 
sex to patient groups. The medical condition group (n = 101) 
was defined by rhinologic complaint requiring any form of non-
surgical treatment. Patients requiring functional nose surgery 
(functional septorhinoplasty, septoplasty, and turbinoplasty) 
were included in the nose surgery group (n = 164). Patients 
requiring functional endoscopic sinus surgery were included in 
the sinus surgery group (n = 118). Patients with overlapping cri-
teria (e.g., both sinus and nose surgery) were excluded from the 
study (n = 52). In total, 449 subjects participated in this study. 
The study flowchart is summarized in Figure 1.

Statistical Analysis
This prospective multicenter cohort study evaluated the ability 
of the SNOT-22 pattern to predict the need for surgery and 

to localize pathology in the nose or in the sinus. Quantitative 
variables were summarized by using median and interquartile 
range (P25-P75), while qualitative variables were described 
with frequency and percentage. For demographic quantitative 
variables, comparison between groups was tested by means of 
the Kruskal–Wallis non-parametric test. If necessary, multiple 
comparisons based on Dwass, Steel, Crichlow-Flinger (DSCF) 
method were evaluated. For demographic qualitative variables, 
the chi-squared test or the Fisher’s exact test for qualita-
tive variables was performed. Univariate multinomial logistic 
regressions adjusted for age, sex, asthma, tobacco, history of 
nose surgery, and trauma were then applied to determine the 
association between the outcome of subjects and each item of 
the SNOT-22. Odds ratios and 95% CI were also calculated to 
evaluate the risk to present a specific outcome. As SNOT-22 
was first validated in sinus surgery, the sinus surgery group was 
chosen as the reference category. SNOT-22 subdomains rel-
evant for each group were sought as the secondary endpoint. 
For this study, SNOT-22 subdomains were nasal symptoms, 
extra-nasal rhinologic symptoms, psychological symptoms, and 
sleep dysfunction as defined by DeConde et al.9,11 Association 
between these subdomains and the groups was also assessed 
by means of univariate and multivariate multinomial logistic 
regression adjusted for age, sex, asthma, tobacco, previous 
nose and/or sinus surgery, and nose trauma. Statistical analysis 
was conducted using SAS 9.4 software. The result was consid-
ered significant at the uncertainty level of 5 % (P < .05).

Results

Demographic and clinical data are summarized in Table 1. As 
expected, age was different between 4 groups (P < .0001). 
Nose surgery patients were significantly younger than sinus 
surgery patients (P < .0001) or medical patients (P < .0001). 
Control subjects were older than medical patients (P = .021) but 
younger than sinus surgery patients (P = .021). As expected, the 
4 groups were also heterogeneous by sex (P = .025), tobacco 
consumption (P = .0009), presence of asthma (P = .0035), his-
tory of nose surgery (P < .0001), and nose trauma (P < .0001).

Baseline SNOT-22 as Outcome Predictor
The 22 items of SNOT differed significantly among the 4 
groups (P < .05, Table 2). Control subjects showed the low-
est SNOT-22 scores for all items. Medical patients had lower 
scores than surgical patients but differences were globally not 
significant. Patients requiring sinus surgery and those listed for 
nose surgery exhibited a specific pattern of SNOT-22 score 
(Table 2). In total, 10 items of the SNOT-22 score showed 
significant difference between the sinus surgery group and 
the nose group (Table 2 and Figure 2). Patients with the need 
of sinus surgery were much more likely to complaint about 
sense of smell (#21, OR 0.51 [0.37-0.70], P < .0001), need 
to blow nose (#1, OR 0.55 [0.39-0.78], P =.0008), and facial 
pain (#10, OR 0.58 [0.43-0.77], P = .0002). Runny nose (#3, 
OR 0.62 [0.45-0.86], P = .0037), sneezing (#2, OR 0.67 [0.48-
0.93], P = .017), cough (#4, OR 0.67 [0.49-0.91], P = .011), and 
ear pain (#9, OR 0.67 [0.49-0.91], P = .0098) were also char-
acteristic of patients listed to sinus surgery. Patients with 
the need of nose surgery showed better scores compared to 
sinus surgery patients for items #6 thick nasal discharge (OR 
0.70 [0.53-0.91], P = .0082), #5 post-nasal discharge (OR 0.74 

Main Points

•	 Baseline Sino-Nasal Outcome Test-22 (SNOT-22) from 
66 healthy volunteers and 383 rhinology patients was col-
lected blindly prior to diagnosis. 

•	 Participants were then categorized into 4 groups according 
to their diagnosis: control, no surgery (i.e., medical condition), 
functional nose surgery, and sinus surgery.

•	 Multinomial logistic regression adjusted for age, gen-
der, asthma, tobacco, history of nose surgery, and trauma 
showed distinct SNOT-22 patterns associated with different 
diseases.

•	 Baseline SNOT-22 was able to predict the need for surgery 
and to discriminate patients for nose or sinus surgery.

•	 Beyond ear, nose, and throat clinics, SNOT-22 could be of 
interest to general practitioners.
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[0.56-0.96], P = .026), and #18 frustrated/irritable (OR 0.75 
[0.56-0.99], P = .041) (Table 2 and Figure 2).

Sino-Nasal Outcome Test-22 Subdomains Analysis
Nasal (items #1, #2, #3, #6, #21, and #22) and extranasal 
(items #4, #5, and #6) rhinology symptoms were more spe-
cific to the diagnosis than psychological or sleep dysfunction 
domains (Table 3). Nasal and extranasal rhinology symptoms 
and ear/facial symptoms dimensions significantly differed 
when pathology was localized in the nose or in the sinus 
(respectively, P < .0001, P = .0022, and P = .0009, Table 3 and 
Figure 3). Multivariate multinomial logistic regression adjusted 
for age, sex, asthma, tobacco, previous nose and/or sinus sur-
gery, and nose trauma showed a significant group predic-
tion for the subdomain nasal rhinology symptoms (P = .0041, 

Table 4), with a better outcome measured in the nose surgery 
group. Other subdomains did not differ significantly.

Discussion

Distinct SNOT-22 patterns were associated with the subject’s 
diagnosis and could predict treatment modality selection with 
or without rhinosinusitis. Baseline SNOT-22 was able to dif-
ferentiate patients from controls, to score severity, to local-
ize pathology in the sinus or in the nose, and to predict the 
need for surgical treatment. Therefore, this questionnaire not 
only reflected quality of life burden but was also associated 
to specific diagnosis and surgical outcome. Instead of focus-
ing on the total SNOT-22 score, the present study prospec-
tively assessed the pattern of SNOT-22 answers in healthy 

Figure 1.  Study flowchart.

Table 1.  Demographic Data
Control Medical Condition Nose Surgery Sinus Surgery P

Total, no 66 101 164 118
Age, median (P25-P75), year  41.0 (30.0-56.0) 37.5 (30.0-51.0) 34.0 (26.0-47.0) 47.0 (36.0-62.0) <.0001

Sex, no (%)

Female 40 (60.6%) 43 (42.6%) 69 (42.1%) 45 (38.1%)
.025

Male 26 (39.4%) 58 (57.4%) 95 (57.9%) 73 (61.9%)

Smoking, % 1 (1.5 %) 15 (17.4 %) 38 (24.4 %) 22 (20.8 %) .0009

Allergy, % 20 (30.8 %) 43 (49.4 %) 66 (42.3 %) 49 (46.7 %) .11

Asthma, % 1 (1.5 %) 15 (17.6 %) 18 (11.5 %) 21 (20.0 %) .0035

Nose surgery history, % 2 (3.1 %) 31 (36.0 %) 44 (28.6 %) 44 (42.3 %) <.0001

Nose injury, % 2 (6.1 %) 4 (11.8 %) 44 (41.9 %) 4 (15.4 %) <.0001



B-ENT 2022; 18(3): 154-161 Pottier et al. Baseline SNOT-22 as Diagnosis Predictor

157

Table 2.  Multinomial Logistic Regression with Sinus Surgery as the Reference Category, Adjusted for Age, Sex, Asthma, 
Tobacco, Previous Nose and/or Sinus Surgery, and Nose Trauma. The 22 Items of SNOT Differed Significantly Among the 
4 groups (P < .05)

Control Medical Condition Nose Surgery
Sinus Surgery
(Reference) P

SNOT-22 Items Median (P25-P75)
Odds Ratio (CI 95%)

P

1. Need to blow nose 1.0 (0.0-2.0)
0.34 (0.21-0.54)

<.0001

3.0 (1.0-3.0)
0.95 (0.65-1.39)

.78

2.0 (1.0-3.0)
0.55 (0.39-0.78)

.0008

3.0 (2.0-4.0) <.0001

2. Sneezing 0.0 (0.0-1.0)
0.34 (0.19-0.59)

.0001

2.0 (0.0-3.0)
0.81 (0.56-1.17)

.26

1.0 (0.0-2.0)
0.67 (0.48-0.93)

.017

2.0 (1.0-3.0) .0012

3. Runny nose 0.0 (0.0-2.0)
0.41 (0.26-0.64)

<.0001

2.0 (0.0-3.0)
0.78 (0.54-1.12)

.18

2.0 (0.0-3.0)
0.62 (0.45-0.86)

.0037

3.0 (1.0-3.0) .0006

4. Cough 0.0 (0.0-0.0)
0.33 (0.18-0.62)

.0006

1.0 (0.0-3.0)
0.90 (0.65-1.25)

.53

0.0 (0.0-2.0)
0.67 (0.49-0.91)

.011

2.0 (0.0-3.0) .0014

5. Post-nasal discharge 0.0 (0.0-1.0)
0.52 (0.36-0.77)

0.0009

3.0 (1.0-4.0)
0.93 (0.69-1.25)

0.62

2.0 (0.0-3.0)
0.74 (0.56-0.96)

0.026

3.0 (2.0-4.0) .0032

6. Thick nasal discharge 0.0 (0.0-0.0)
0.42 (0.26-0.69)

.0006

1.0 (0.0-4.0)
0.96 (0.71-1.28)

.77

1.0 (0.0-2.0)
0.70 (0.53-0.91)

.0082

3.0 (0.0-4.0) .0006

7. Ear fullness 0.0 (0.0-0.0)
0.21 (0.073-0.57)

.0024

1.0 (0.0-2.0)
1.08 (0.78-1.50)

.63

1.0 (0.0-2.0)
0.83 (0.62-1.12)

.23

1.0 (0.0-2.0) .0061

8. Dizziness 0.0 (0.0-0.0)
0.17 (0.044-0.64)

.0092

0.0 (0.0-2.0)
1.18 (0.84-1.65)

.34

0.0 (0.0-1.0)
0.81 (0.59-1.11)

.18

0.0 (0.0-1.0) 0.0046

9. Ear pain/pressure 0.0 (0.0-0.0)
0.16 (0.051-0.48)

.0013

0.0 (0.0-1.0)
0.90 (0.65-1.24)

.52

0.0 (0.0-2.0)
0.67 (0.49-0.91)

.0098

1.0 (0.0-2.0) .0015

10. Facial pain/pressure 0.0 (0.0-0.0)
0.30 (0.17-0.54)

<.0001

1.0 (0.0-3.0)
0.87 (0.64-1.17)

.36

0.0 (0.0-2.0)
0.58 (0.43-0.77)

.0002

3.0 (0.0-4.0) <.0001

11. Difficulty falling asleep 0.0 (0.0-0.0)
0.19 (0.069-0.51)

.0010

1.0 (0.0-3.0)
1.02 (0.76-1.37)

.89

2.0 (0.0-4.0)
0.99 (0.77-1.29)

.96

2.0 (0.0-3.0) .0096

12. Waking up at night 0.0 (0.0-1.0)
0.26 (0.13-0.51)

<.0001

2.0 (0.5-3.0)
1.05 (0.77-1.43)

.76

2.0 (1.0-3.0)
0.94 (0.72-1.24)

.67

3.0 (1.0-4.0) .0007

13. Lack of a good night’s sleep 0.0 (0.0-1.0)
0.35 (0.21-0.59)

<.0001

2.0 (1.0-4.0)
1.14 (0.85-1.53)

.38

3.0 (1.0-4.0)
1.00 (0.78-1.29)

.99

3.0 (1.0-4.0) .0001

14. Waking up tired 0.5 (0.0-1.0)
0.37 (0.22-0.62)

0.0002

2.0 (1.0-4.0)
1.24 (0.89-1.73)

0.20

3.0 (2.0-4.0)
1.11 (0.83-1.47)

0.49

3.0 (1.0-4.0) <.0001

15. Fatigue during the day 1.0 (0.0-1.0)
0.41 (0.24-0.70)

.0011

2.0 (1.0-4.0)
1.52 (1.05-2.19)

.027

2.0 (2.0-4.0)
1.22 (0.90-1.67)

.21

2.5 (1.0-4.0) <.0001

16. Reduced productivity 0.00 (0.00-0.00)
0.36 (0.19-0.67)

0.0013

2.00 (0.00-3.00)
1.33 (0.94-1.89)

0.11

2.00 (1.00-3.00)
1.21 (0.89-1.63)

0.23

2.00 (1.00-3.00) .0003
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volunteers and categorized patients suffering with sinonasal 
conditions. Our findings may provide a starting point to under-
stand the different patterns of SNOT-22 indicative of different 

rhinology conditions. However, our study was not powered to 
compare symptoms of chronic rhinitis versus chronic sinus-
itis, or symptoms of structural versus mucosal pathology. 

17. Reduced concentration 0.0 (0.0-0.0)
0.37 (0.22-0.63)

.0002

2.0 (0.0-3.0)
1.02 (0.73-1.41)

.93

2.0 (1.0-3.0)
0.94 (0.71-1.24)

.66

2.0 (1.0-3.0) .0012

18. Frust​rated​/rest​less/​irrit​able 0.0 (0.0-0.0)
0.29 (0.16-0.51)

<.0001

1.0 (0.0-3.0)
0.81 (0.58-1.12)

.19

2.0 (0.0-3.0)
0.75 (0.56-0.99)

.041

2.0 (0.0-4.0) .0004

19. Sad 0.0 (0.0-0.0)
0.30 (0.13-0.66)

.0030

0.0 (0.0-2.0)
1.01 (0.70-1.45)

.98

1.0 (0.0-2.0)
1.04 (0.76-1.43)

.80

1.0 (0.0-2.0) .017

20. Embarrassed 0.0 (0.0-1.0)
0.29 (0.17-0.49)

<.0001

2.0 (1.0-3.0)
0.88 (0.61-1.26)

.48

3.0 (1.0-4.0)
0.88 (0.64-1.21)

.43

3.0 (2.0-4.0) <.0001

21. Sense of taste/smell 0.0 (0.0-0.0)
0.16 (0.076-0.34)

<.0001

2.5 (0.0-4.0)
0.65 (0.47-0.90)

.0095

1.0 (0.0-3.0)
0.51 (0.37-0.70)

<.0001

3.0 (1.0-5.0) <.0001

22. Blockage/congestion of nose 0.0 (0.0-1.0)
0.32 (0.20-0.51)

<.0001

3.0 (2.0-4.0)
0.82 (0.58-1.17)

.28

4.0 (3.0-4.0)
0.93 (0.67-1.28)

.65

4.0 (2.0-5.0) <.0001

Total SNOT-22 6.0 (3.00-12.0)
0.82 (0.76-0.88)

<.0001

36.0 (27.0-55.0)
1.00 (0.97-1.02)

.75

40.0 (27.0-55.0)
0.97 (0.94-0.99)

.011

47.5 (33.0-
60.0)

<.0001

Figure 2.  Odds ratio with 95% CIs for each SNOT-22 item comparing nose and sinus surgery. Patients requiring sinus surgery and those listed 
for nose surgery exhibited a specific pattern of SNOT-22 score. SNOT-22, Sino-Nasal Outcome Test-22.
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These comparisons would have been clinically meaningful. 
Further studies are needed to determine if SNOT-22 could 
discriminate against these patients. Although similarities were 
observed between nose and sinusitis patients in terms of total 
SNOT-22 score, specific items analysis was able to spot items 
and sub-domains of items associated with specific conditions. 
The populations of the rhinology clinics have abundant diver-
sities and may vary from one clinic to another. We overcame 
this limitation by including a large number of patients from 3 
academic, tertiary care rhinology centers.

Our results are in line with studies showing that magni-
tude of surgical improvement can be predicted by baseline 
SNOT-22 total score.12-15 Meta-analysis by Solers et al16 dem-
onstrated that improvement after sinus surgery was influenced 
by a number of factors including baseline SNOT-22 score. 

However, 1 retrospective report found that SNOT-22 was 
unable to predict the need for surgery in 88 patients.17 Erskine 
et  al18 found significant differences in the nasal domain of 
SNOT-22 between chronic rhinosinusitis with and without 
nasal polyps, exploiting even further the possibilities of this 
questionnaire. The SNOT-22-based analysis could also distin-
guish endotypes in chronic rhinosinusitis without nasal polyps 
with prognostic difference.19

The SNOT-22 subdomains we used were based on clinical rele-
vance according to previous studies.9,11 This categorization may 
be subject to debate. Item #2 (“sneezing”) is categorized into 
nasal and facial sub-domain. Item #6 (“thick nasal discharge”) 
is categorized into nasal and extranasal symptoms. While this 
overlap of items could be clinically meaningful, it may induce 
statistical bias. Other SNOT domain systems were described 
in older studies.20-22 Previous findings already highlighted that 

Table 3.  Univariate Multinomial Logistic Regression Adjusted for Age, Sex, Asthma, Tobacco, Previous Nose and/or Sinus 
Surgery, and Nose Trauma Applied to SNOT-22 Items Categorized into Clinically Relevant Sub-Domains. Nasal and 
Extranasal Items Were More Specific to the Diagnosis

Control Medical Condition Nose Surgery
Sinus Surgery

(Reference Group) P

SNOT-22 Domains Median (P25-P75)
Odds Ratio (CI 95%)

P

Rhinologic symptoms
(Survey items #1, #2, 
#3, #6, #21, #22)

3.00 (1.00-6.00)
0.58 (0.48-0.69)

<.0001

12.50 (8.50-17.00)
0.91 (0.83-1.01)

.063

11.00 (8.00-15.00)
0.83 (0.75-0.91)

<.0001

16.00 (11.00-20.50) <.0001

Extranasal rhino 
symptoms
(Survey items #4, #5, 
#6)

1.00 (0.00-2.00)
0.65 (0.53-0.80)

<.0001

5.00 (3.00-9.00)
0.96 (0.85-1.09)

.55

4.00 (1.00-7.00)
0.83 (0.73-0.93)

.0022

7.00 (4.00-10.00) <.0001

Ear/facial symptoms
(Surveys items #2, #7, 
#8, #9, #10)

0.00 (0.00-2.00)
0.49 (0.37-0.66)

<.0001

5.00 (2.00-10.00)
0.98 (0.90-1.08)

.72

4.00 (2.00-8.00)
0.85 (0.78-0.94)

.0009

7.00 (4.00-10.00) <.0001

Psychological 
dysfunction
(Surveys items #14, 
#15, #16, #17, #18, 
#19, #20)

2.00 (0.00-5.00)
0.72 (0.62-0.83)

<.0001

12.00 (8.00-20.00)
1.02 (0.96-1.09)

.54

15.00 (8.00-21.00)
1.00 (0.95-1.06)

.99

15.00 (8.00-22.00) <.0001

Sleep dysfunction
(Survey itemps #11, 
#12, #13, #14, #15)

2.00 (0.00-4.00)
0.70 (0.59-0.83)

<.0001

10.00 (5.00-16.00)
1.04 (0.97-1.12)

.28

12.00 (6.00-17.00)
1.01 (0.95-1.08)

.74

12.00 (5.00-18.00) <.0001

Figure 3.  Odds ratio with 95% CIs for each SNOT-22 sub-domain comparing nose surgery and sinus surgery. The nasal and extranasal rhinology 
items were more diagnostic specific, with worse scores pointing to sinus surgery. SNOT-22, Sino-Nasal Outcome Test-22.s
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SNOT-22 patterns could predict treatment modality selec-
tion in chronic rhinosinusitis.23 Our study extends the use of 
SNOT-22 beyond this diagnosis. For specific domains, results 
should be interpreted with caution as other factors than the 
initial disease may interfere. SNOT-22 sub-domains of impor-
tance to patients may differ from domains of importance 
to physicians.22 Females are known to score highly on SNOT 
score,24 especially on sleep fatigue and facial domains.25 Poor 
sleep quality is specifically associated with chronic rhinosinus-
itis.26 Impairments in sleep and psychological SNOT-22 domains 
correlate with productivity losses.27 Meta-analysis by Sukato 
et al28 supports the current trend in the literature demonstrat-
ing that sleep quality, measured by multiple validated instru-
ments, significantly improves after endoscopic sinus surgery. A 
statistical analysis to create and validate sub-domains of items 
could further help the clinician to determine the SNOT-22 clus-
ter of items significantly related to each outcome. Our study 
was not designed to determine a mathematical model for clus-
ter creation and further research is needed in this area.
Given the high prevalence of sinonasal symptoms and their 
associated impairment of quality of life and work productiv-
ity, a simple and effective outcome tool is essential. Patient-
reported outcomes empower the individuals to record their 
disease themselves. However, there is often insufficient time 
to complete the disease-specific questionnaire for each con-
dition in busy family practices. The SNOT-22 can fulfill the 
need of a versatile and effective tool, given that it is a short, 
practical, and straightforward test. Our study demonstrated 

that SNOT-22 was more efficient than expected as it was not 
only able to score severity but could also orientate the diag-
nosis. Ear, nose, and throat surgeons already use a variety of 
subjective and objective measures to determine when to per-
form surgery and to assess outcomes. Previous studies sug-
gested the usefulness of SNOT-22 for sleep specialists29 and 
pediatricians.30 Our results suggest a possible clinical utility of 
SNOT-22 for general practitioners. The potential ability to pre-
dict the need for surgery and to discriminate patients for nose 
or sinus surgery could possibly help in the future for a better 
referral pattern and a better allocation of limited resources. 
This questionnaire not only reflected the quality of life but 
could also hint at diagnosis and could be used as a screening 
help in primary care. It could fulfill the need for a versatile and 
straightforward test, easy to implement in primary care, and 
helps to select the appropriate referral. 

Conclusion

This study advocates for a broader use of SNOT-22, which is 
easy to implement in every practice for all patients with a sino-
nasal complaint. Parts of this scoring tool appear particularly 
relevant to nose patients, whereas other components are more 
appropriate to sinus patients.

Ethics Committee Approval: This study was approved by Ethics 
committees of the University Hospital UCL-Namur, the University 
Hospital of Liege and the University Hospital ULB Saint-Pierre under 
the Belgian number: B039201318236, date: 09/19/2013).

Table 4.  Multivariate Multinomial Logistic Regression Adjusted for Age, Sex, Asthma, Tobacco, Previous Nose and/or Sinus 
Surgery, and Nose Trauma Applied to SNOT-22 Items Categorized into Clinically Relevant Sub-Domains
SNOT-22 Domains Odds Ratio (95% CI) P

Rhinologic symptoms (survey items #1, #2, #3, #6, #21, #22) .0041

Control vs. sinus surgery 0.66 (0.52-0.84) .0006

Medical condition vs. sinus surgery 0.88 (0.77-1.00) .056

Nose surgery vs. sinus surgery 0.85 (0.76-0.96) .0082

Extranasal rhino symptoms (survey items #4, #5, #6) .74

Control vs. sinus surgery 1.13 (0.81-1.57) .47

Medical condition vs. sinus surgery 1.03 (0.85-1.25) .74

Nose Surgery vs. sinus surgery 0.98 (0.82-1.17) .81

Ear/facial symptoms (surveys items #2, #7, #8, #9, #10) .15

Control vs. sinus surgery 0.75 (0.52-1.07) .11

Medical condition vs. sinus surgery 1.02 (0.88-1.18) .78

Nose surgery vs. sinus surgery 0.91 (0.78-1.05) .19

Psychological dysfunction (surveys items #14, #15, #16, #17, #18, #19, #20) .55

Control vs. sinus surgery 0.94 (0.74-1.19) .58

Medical condition vs. sinus surgery 0.99 (0.87-1.13) .88

Nose Surgery vs. sinus surgery 1.05 (0.93-1.19) .45

Sleep dysfunction (survey items #11, #12, #13, #14, #15) .48

Control vs. sinus surgery 0.88 (0.67-1.15) .34

Medical condition vs. sinus surgery 1.06 (0.92-1.22) .39

Nose Surgery vs. sinus surgery 1.02 (0.89-1.16) .80



B-ENT 2022; 18(3): 154-161 Pottier et al. Baseline SNOT-22 as Diagnosis Predictor

161

Informed Consent: Written informed consent was obtained from all 
participants who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – A.L.P.; Design – A.L.P.; Supervision – 
A.L.P., P.P.L., F.R., C.D.; Funding - none; Materials – A.L.P., L.P., C.D.; Data 
collection and/or processing – A.L.P., E.A., L.P., C.D., M.H.; Analysis and/
or interpretation - A.L.P., L.P., C.D., N.D., A.F.D., P.E.; Literature review - 
A.L.P., L.P.; Writing: L.P., A.L.P.; Critical Review – P.P.L., P.E.

Declaration of Interests: The authors have no conflict of interest to 
declare.

Funding: The authors declared that this study has received no finan-
cial support.

References
1.	 DeConde  AS, Soler  ZM. Chronic rhinosinusitis: epidemiology and 

burden of disease. Am J Rhinol Allergy. 2016;30(2):134-139. 
[CrossRef]

2.	 Bhattacharyya  N, Villeneuve  S, Joish  VN, et al. Cost burden and 
resource utilization in patients with chronic rhinosinusitis and nasal 
polyps. Laryngoscope. 2019;129(9):1969-1975. [CrossRef]

3.	 Hopkins C, Hettige R, Soni-Jaiswal A, et al. CHronic Rhinosinusitis 
Outcome MEasures (CHROME), developing a core outcome set for 
trials of interventions in chronic rhinosinusitis. Rhinology. 
2018;56(1):22-32. [CrossRef]

4.	 Tait SD, Kallogjeri D, Chidambaram S, Schneider J, Piccirillo JF. Psy-
chometric and clinimetric validity of the modified 25-item sino-nasal 
outcome test. Am J Rhinol Allergy. 2019;33(5):577-585. [CrossRef]

5.	 Piccirillo JF, Merritt MG Jr, Richards ML. Psychometric and clinimet-
ric validity of the 20-Item sino-nasal Outcome Test (SNOT-20). 
Otolaryngol Head Neck Surg. 2002;126(1):41-47. [CrossRef]

6.	 Hopkins  C, Gillett  S, Slack  R, Lund  VJ, Browne  JP. Psychometric 
validity of the 22-item sinonasal Outcome Test. Clin Otolaryngol. 
2009;34(5):447-454. [CrossRef]

7.	 Sindwani  R, Han  JK, Soteres  DF, et al. NAVIGATE I: randomized, 
placebo-controlled, double-blind trial of the exhalation delivery 
system With fluticasone for chronic rhinosinusitis with nasal pol-
yps. Am J Rhinol Allergy. 2019;33(1):69-82. [CrossRef]

8.	 Poirrier AL, Ahluwalia S, Goodson A, Ellis M, Bentley M, Andrews P. 
Is the sino-nasal Outcome Test-22 a suitable evaluation for sep-
torhinoplasty? Laryngoscope. 2013;123(1):76-81. [CrossRef]

9.	 Leong  SC, Webb  CJ. Sino-nasal Outcome Test-22 quality-of-life 
patterns in patients presenting with nasal septal perforation. Clin 
Otolaryngol. 2018;43(2):604-608. [CrossRef]

10.	 De Dorlodot C, Horoi M, Lefebvre PP, et al. French adaptation and 
validation of the sino-nasal outcome test-22: a prospective cohort 
study on quality of life among 422 subjects. Clin Otolaryngol. 
2015;40(1):29-35. [CrossRef]

11.	 DeConde  AS, Bodner  TE, Mace  JC, Smith  TL. Response shift in 
quality of life after endoscopic sinus surgery for chronic rhinosi-
nusitis. JAMA Otolaryngol Head Neck Surg. 2014;140(8):712-719. 
[CrossRef]

12.	 Kennedy JL, Hubbard MA, Huyett P, Patrie JT, Borish L, Payne SC. 
Sino-nasal Outcome Test (SNOT-22): a predictor of postsurgical 
improvement in patients with chronic sinusitis. Ann Allergy Asthma 
Immunol. 2013;111(4):246-251.e2. [CrossRef]

13.	 Hopkins C, Rudmik L, Lund VJ. The predictive value of the preop-
erative sinonasal Outcome Test-22 score in patients undergoing 
endoscopic sinus surgery for chronic rhinosinusitis. Laryngoscope. 
2015;125(8):1779-1784. [CrossRef]

14.	 DeConde  AS, Mace  JC, Alt  JA, Soler  ZM, Orlandi  RR, Smith  TL. 
Investigation of change in cardinal symptoms of chronic rhinosi-
nusitis after surgical or ongoing medical management. Int Forum 
Allergy Rhinol. 2015;5(1):36-45. [CrossRef]

15.	 Alakärppä  AI, Koskenkorva  TJ, Koivunen  PT, Alho  OP. Predictive 
factors of a beneficial quality of life outcome in patients undergo-
ing primary sinonasal surgery: A population-based prospective 
cohort study. Eur Arch Otorhinolaryngol. 2018;275(5):1139-1147. 
[CrossRef]

16.	 Soler  ZM, Jones  R, Le  P, et al. Sino-nasal outcome test-22 out-
comes after sinus surgery: A systematic review and meta-analysis. 
Laryngoscope. 2018;128(3):581-592. [CrossRef]

17.	 Marambaia  PP, Lima  MG, Guimarães  MB, et al. Can we use the 
questionnaire SNOT-22 as a predictor for the indication of surgical 
treatment in chronic rhinosinusitis? Braz J Otorhinolaryngol. 
2017;83(4):451-456. [CrossRef]

18.	 Erskine S, Hopkins C, Kumar N, et al. A cross sectional analysis of 
a case-control study about quality of life in CRS in the UK; a com-
parison between CRS subtypes. Rhinology. 2016;54(4):311-315. 
[CrossRef]

19.	 Lal D, Hopkins C, Divekar RD. SNOT-22–based clusters in chronic 
rhinosinusitis without nasal polyposis exhibit distinct endotypic 
and prognostic differences. Int Forum Allergy Rhinol. 2018;8(7):797-
805. [CrossRef]

20.	 Browne JP, Hopkins C, Slack R, Cano SJ. The Sino-Nasal Outcome 
Test (SNOT): can we make it more clinically meaningful? Otolaryn-
gol Head Neck Surg. 2007;136(5):736-741. [CrossRef]

21.	 Sedaghat AR, Gray ST, Caradonna SD, Caradonna DS. Clustering of 
chronic rhinosinusitis symptomatology reveals novel associations 
with objective clinical and demographic characteristics. Am J Rhinol 
Allergy. 2015;29(2):100-105. [CrossRef]

22.	 Sedaghat  AR, Hoehle  LP, Gray  ST. Chronic rhinosinusitis control 
from the patient and physician perspectives. Laryngoscope Inves-
tig Otolaryngol. 2018;3(6):419-433. [CrossRef]

23.	 DeConde  AS, Mace  JC, Bodner  T, et al. SNOT-22 quality of life 
domains differentially predict treatment modality selection in 
chronic rhinosinusitis. Int Forum Allergy Rhinol. 2014;4(12):972-
979. [CrossRef]

24.	 Baumann  I, Blumenstock G, Zalaman  IM, et al. Impact of gender, 
age and co-morbidities on quality of life in patients with chronic 
rhinosinusitis. Rhinology. 2007;45(4):268-272.

25.	 Erskine SE, Hopkins C, Clark A, et al. SNOT-22 in a control popula-
tion. Clin Otolaryngol. 2017;42(1):81-85. [CrossRef]

26.	 Alt  JA, Smith  TL, Mace  JC, Soler  ZM. Sleep quality and disease 
severity in patients with chronic rhinosinusitis. Laryngoscope. 
2013;123(10):2364-2370. [CrossRef]

27.	 Chowdhury NI, Mace JC, Smith TL, Rudmik L. What drives produc-
tivity loss in chronic rhinosinusitis? A SNOT-22 subdomain analy-
sis. Laryngoscope. 2018;128(1):23-30. [CrossRef]

28.	 Sukato DC, Abramowitz JM, Boruk M, Goldstein NA, Rosenfeld RM. 
Endoscopic sinus surgery improves sleep quality in chronic rhinosi-
nusitis: A systematic review and meta-analysis. Otolaryngol Head 
Neck Surg. 2018;158(2):249-256. [CrossRef]

29.	 Alt  JA, DeConde  AS, Mace  JC, Steele  TO, Orlandi  RR, Smith  TL. 
Quality of life in patients With chronic rhinosinusitis and sleep dys-
function undergoing endoscopic sinus surgery: A pilot investigation 
of comorbid obstructive sleep apnea. JAMA Otolaryngol Head Neck 
Surg. 2015;141(10):873-881. [CrossRef]

30.	 Thamboo  A, Santos  RC, Naidoo  L, Rahmanian  R, Chilvers  MA, 
Chadha NK. Use of the SNOT-22 and UPSIT to appropriately select 
pediatric patients With cystic fibrosis who should be referred to an 
otolaryngologist: cross-sectional study. JAMA Otolaryngol Head 
Neck Surg. 2014;140(10):934-939. [CrossRef]

https://doi.org/10.2500/ajra.2016.30.4297
https://doi.org/10.1002/lary.27852
https://doi.org/10.4193/Rhin17.247
https://doi.org/10.1177/1945892419851622
https://doi.org/10.1067/mhn.2002.121022
https://doi.org/10.1111/j.1749-4486.2009.01995.x
https://doi.org/10.1177/1945892418810281
https://doi.org/10.1002/lary.23615
https://doi.org/10.1111/coa.13031
https://doi.org/10.1111/coa.12315
https://doi.org/10.1001/jamaoto.2014.1045
https://doi.org/10.1016/j.anai.2013.06.033
https://doi.org/10.1002/lary.25318
https://doi.org/10.1002/alr.21410
https://doi.org/10.1007/s00405-018-4918-3
https://doi.org/10.1016/j.bjorl.2016.05.010
https://doi.org/10.4193/Rhino15.361
https://doi.org/10.1002/alr.22101
https://doi.org/10.1016/j.otohns.2007.01.024
https://doi.org/10.2500/ajra.2015.29.4140
https://doi.org/10.1002/lio2.208
https://doi.org/10.1002/alr.21408
https://doi.org/10.1111/coa.12667
https://doi.org/10.1002/lary.24040
https://doi.org/10.1002/lary.26723
https://doi.org/10.1177/0194599817737977
https://doi.org/10.1001/jamaoto.2015.1673
https://doi.org/10.1001/jamaoto.2014.1650

