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Abstract: 

Introduction: Health-related quality of life questionnaires use has been increasing in 

clinical practice to assess the impact of medical intervention and measure the outcome of 

health care intervention in a patient quality of life. The SNOT-22 questionnaire has been 

considered the most appropriate tool to evaluate chronic rhinosinusitis. This study aims to 

determine the functional impact of surgical treatment of nasosinusal diseases on patients' 

quality of life, measured by a quality of life questionnaire, the SNOT-22. 

Methods: Prospective observational study with 52 patients with chronic rhinosinusitis 

submitted to surgery who answered the SNOT-22-pt questionnaire. Data were collected 

preoperatively and 3 months after surgery and analysed to determine the internal consistency 

and responsiveness of the SNOT-22 questionnaire. 

Results: This study found that there was a statistically significant (P < 0,0001, t = 

9,643) decrease in patient reported SNOT-22-pt scores (mean 21) compared to before surgery 

(mean 51), showing clinical responsiveness. SNOT-22-pt showed a high level of internal 

consistency (Cronbach’s alpha of 0.895). The overall effect size was 1.91, which is 

considered large. The minimally important difference was 28, which means that a change of 

less than 28 points is not perceived by the patient as a real improvement. Normal post 

operative scores cut-off are below 25 points. 

Conclusion: We found that the Portuguese version of the SNOT-22 questionnaire is a 

valid and easy to use instrument to evaluate patients with CRS, as it demonstrated a high 

internal consistency, responsiveness and easy clinical interpretability. The SNOT-22-pt 

should be used as a tool to facilitate routine clinical practice to assess the impact of CRS on a 

patient’s quality of life and also to measure the effectiveness of surgical interventions. 

Keywords: SNOT-22, Chronic Rhinosinusitis, Functional Impact, Surgical 

Treatment, Quality of life 
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Introduction: 

Chronic Rhinosinusitis (CRS) affects up to 14% of the Portuguese population and has 

shown to have significant impact on quality of life.1 Rhinosinusitis (including nasal 

polyposis) is defined as an inflammation of the nose and paranasal sinuses characterized by 

two or more symptoms, one of which must be stuffed/obstructed/congested nose or nasal 

discharge (anterior/posterior rhinorrhea) - may also present pain/pressure on the face and/or 

reduction or loss of smell - along with endoscopic signs of: polyps and/or mucopurulent 

rhinorrhea, and/or edema/mucosal obstruction and/or change in computed tomography: 

mucosal changes at the level of the osteomeatal complex and/or nasal sinuses. 

CRS patient symptoms differ largely across the population and not all patients can 

accurately define them. Given this diversity there was a need to create methods able to 

quantify nasal symptoms – similar to the VAS (visual analogue scale) for pain – that were 

reliable in determining subjective symptomatology.2 According to the European position 

paper for CRS, the use of validated questionnaires for the subjective assessment of symptoms 

is recommended.3 

Quality of life questionnaires present themselves with an increasing importance in the 

assessment of CRS, allowing a correct diagnosis and staging and consequently, an adequate 

treatment. Several CRS-specific evaluation tools exist, with SNOT-22 being one the most 

widely accepted of those tools.3 The SNOT-22 is a modified version of SNOT-20 and RSOM-

31 and is the latest version of the SNOT questionnaires. It is a quality of life questionnaire 

that assesses the severity of symptoms of nasosinusal conditions based on patient reports. 

SNOT-22 weighs the physical problems, functional limitations, and emotional consequences 

of patients with CRS.4  

Several studies have shown that SNOT-22 was most appropriate for evaluating 

patients with CRS. Hopkins C et al5 concluded that the SNOT discriminated clearly between 
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sick and healthy and identified differences in the subgroups of CRS. Pannu KK et al6 

evaluated the benefits of nasal septum surgery on nasal symptoms and quality of life and 

demonstrated that the SNOT-22 score was a useful and reliable tool in nasal septum surgery. 

It is of the utmost importance that inadequate and unnecessary surgeries are avoided in 

patients with CRS and it has been suggested that SNOT-22 may be a robust tool for the 

subjective evaluation of patients' symptoms. It is a tool that can also be used to assess the 

impact of CRS treatment by measuring the difference between the pre- and post-treatment 

outcome. 

This study aims to determine the functional impact of surgical treatment of 

nasosinusal diseases on patients' quality of life, measured by a quality of life questionnaire, 

the SNOT-22. 
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Materials and methods: 

Study Design: 

Data were prospectively collected preoperatively and 3 months after surgery, and 

analysed to determine validity of the SNOT-22. 

 

Translation: 

The translation of quality of life questionnaires requires five stages: (1) translation and 

(2) retranslation, (3) review by a translation and retranslation committee, (4) equivalence pre-

test with bilingual individuals, and (5) re-examination of the scores’ weights, when relevant, 

as proposed by Guillemin.7 

 

Recruitment of subjects: 

The sample presented was made up by patients with elective surgery scheduled and 

diagnosed with chronic rhinosinusitis or rhinosinusitis with polyps. The exclusion criteria 

considered were: age below 18 years, previous nasal surgery, immunodeficiency, primary 

ciliary dyskinesia, vasculitis, recent treatment for any infection (in the previous 15 days) and 

recent use of endonasal spray medication. 

The preoperative questionnaire also elicited information about comorbidities, 

symptom duration, health behaviours and previous treatments. This included details of 

asthma, allergy and smoking habits. Patients rated their preoperative general health on a 10 

point visual scale ranging from excellent (0 points) to poor (10 points). The same scale was 

used on the postoperative questionnaire. 

Patients who had consented to follow up were contacted at 3 months after their 

surgery. The theoretical range of the new measure is 0-110, with lower scores implying a 

better health-related quality of life. Patients were also asked whether they felt much better, 
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better, the same or worse following surgery. 

The study was approved by the Centro Hospitalar de Coimbra ethics committee. 

 

Data analysis: 

The reliability was analysed by measuring the internal consistency, which reflects how 

each question is associated with the others in the questionnaire, since there must be 

homogeneity through the items questioned. Internal consistency is measured by the 

Cronbach’s alpha coefficient. The minimum acceptable value is 0.7.5   

The responsiveness reflects how the questionnaire is able to detect clinical changes 

over time. A paired t-test was used to compare scores before and after surgery. To determine 

responsiveness the scores before and after surgery were analysed and the effect size was 

calculated. By convention, an effect size of >0.2 is considered small, >0.5 moderate and >0.8 

is considered a ‘large’ improvement in health-related quality of life.5 

The clinical interpretability is a key challenge for researchers interested in the 

measurement of health-related quality of life.5 One method of facilitating this is to calculate 

the smallest change in scores that a group of patients can detect as a real improvement: the 

‘minimally important difference’ (MID).8 To calculate the MID, patients reported in the 

postoperative questionnaire a rating scale classifying their postoperative health when 

compared to preoperative health and were then split in transition groups where 1= ‘much 

better’, 2 = ‘a little better’, 3 = ‘about the same’, 4= ‘a little worse’, 5 = ‘much worse’. The 

mean change SNOT-22 scores were calculated for each transition group. MID was 

determined by subtracting the mean score variation of the ‘a little better’ group of patients 

with the mean score variation of the ‘about the same’ group of patients.5 
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Results: 

Translation: 

The results from the SNOT-22 translation and cultural adaptation are presented in 

table 1. 

 

Patient’s characteristics: 

Of the 52 patients that completed both pre and post operative questionnaires, 56% 

were females and 44% were male. The mean age was 43.8 years (range 20 to 71). Patients 

preoperative general health mean measured by visual scale was 7.4 and the postoperative 

general health mean was 2.9. 

 

Data obtained: 

Internal consistency: 

Cronbach’s alpha score was 0.895 for the preoperative scores, indicating a high level 

of internal consistency. Each and all items reported high reliability scores. 
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Table 1. Portuguese Language Version of the SNOT-22 
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Responsiveness at 3-Months: 

The mean scores of each question on the questionnaire in the pre and postoperative is 

presented on Table 2, including also the mean variation between pre and postoperative scores. 

 

Table 2. SNOT-22 mean scores for each question. 

 

 

Question: 

SNOT-22 Mean Scores 

Pre-operatory Post-operatory Pre and post-operatory 

difference 
 1. 2.23 1.35 0.88 
2. 2.25 1.10 1.15 
3. 2.17 0.96 1.21 
4. 2.31 1.31 1.00 
5. 1.96 1.35 0.61 
6. 1.94 1.29 0.65 
7. 2.13 1.38 0.75 
8. 1.98 0.83 1.15 
9. 1.04 0.37 0.67 
10. 1.85 0.96 0.89 
11. 2.62 0.85 1.77 
12. 2.42 0.73 1.69 
13. 3.48 1.25 2.23 
14. 3.15 1.33 1.82 
15. 2.96 0.83 2.13 
16. 2.08 0.69 1.39 
17. 2.46 0.77 1.69 
18. 2.77 1.10 1.67 
19. 2.13 0.73 1.40 
20. 1.88 0.65 1.23 
21. 1.88 0.62 1.26 
22. 3.35 0.65 2.70 

 

This study found that there was a statistically significant (P < 0,0001, t = 9,643) 

decrease in patient reported SNOT-22 scores (21±14 [17-25]) compared to before surgery 

(51±22 [45-57]). Means of pre and postoperative scores are presented on Table 3, including 

the SNOT-22 score change. We are 95% confident that the normal post-operative SNOT-22 
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score on a scale of 0 to 110 is between 17 and 25. The overall effect size in all patients after 3 

months was 1.91 (cohen`s d), which is considered large. 

 

Clinical interpretability: 

The mean changes in SNOT-22 score by each transition group is presented on Table 4. 

The minimally important difference was 28. The cut-off estimated for MID calculated with 

the area under the curve for SNOT-22-pt changes was also 28. This means that a change of 

less than 28 points is not perceived by the patient as a real improvement. 

 

Table 3. Clinical responsiveness measured by SNOT-22-pt. 

Measure n Mean ± SD 95% CI 

Lower Upper 

Preoperative SNOT-22-pt 52 51.06 ± 22.42 44.82 57.23 

Postoperative SNOT-22- pt 52 21.08 ± 14.54 17.03 25.12 

SNOT-22 Change 52 29.98 ± 22.32 36.17 23.98 
n = Number; SD= standard deviation 

 

 

Table 4. Change in SNOT-22-pt from preoperative score to 3-months postoperative 

score by transition group: 

 

Transition rating n Mean change in SNOT-22 

Much better 16 52.75 ± 12.39 

A little better 33 22.21 ± 16.32 

About the same 3 - 6.00 ± 0.00 

A little worse 0 0 ±  

Much worse 0 0 ±  
n = Number; SD = standard deviation 
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Discussion 

We present a validated SNOT22 questionnaire for use in sinonasal Portuguese 

patients. It presents a high internal consistency (α= 0.895) with an overall large size effect of 

1.75. Our study reported the use of SNOT 22 in surgical sinonasal patients. The mean change 

after surgery was 30±22. The normal post-operative score is of 17-25 points with a minimally 

important difference of 28 points, which has important clinical and medico-legal relevance. 

Outcome questionnaires are usually employed by self-administration, as the original 

questionnaire of the present study.5 However, similarly to others,9 we decided to read out loud 

the questions to the patients because of potential literacy problems with our population. The 

administration of the questionnaire to the patients by the examiner has some advantages over 

self-administration, such as faster filling out time, lower rate of missing data, and the 

interviewee’s preference.10 We believe that this affected positively our results as we had no 

missing data. 

The internal consistency of the SNOT-22 Cronbach’s alpha score was 0.895 for the 

preoperative scores, similar to the one found in other studies reporting the use of the SNOT-

22 questionnaire in other countries, such as in the following studies: French11, Czech12, 

Greek13, Swedish14, Danish15, Spanish16, Persian17, and Turkish18, with Cronbach’s alpha 

between 0.84 and 0.93, indicating high level of internal consistency of the Portuguese version 

of the SNOT-22 questionnaire. 

Responsiveness is one of the best qualities of the SNOT-22. We demonstrated a strong 

correlation with a global rating of symptoms at 3 months after surgery and a good 

responsiveness. Question 22 was the one with the greatest difference of the pre and 

postoperative scores, hence demonstrating the importance and the utility of the SNOT-22 

questionnaire. The mean score reduction was 30 points 3 months after surgery. This mean 

reduction was similar to the ones found in other studies, including the original study with the 
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SNOT-22 in English5,9 The overall effect size in all patients in our study was 1.91, which is 

considered large and goes accordingly with the findings of the overall effect size in other 

studies, including the original study with the SNOT-22 in English (overall effect size 0.81).3, 9 

The clinical interpretability was assessed using the minimally important difference. 

This helps the interpretation of the scores in terms of the real world clinical setting. We found 

that for the patient to detect the smallest change a reduction of 28 points on the SNOT-22 was 

needed. This means that only treatments that can achieve a reduction of 28 points on the 

SNOT-22 are perceived by the patient as a real benefit and has both clinical and medico-legal 

relevance. 

A previous SNOT-22 version was published in a Portuguese cohort with 15 patients.19 

We intended to further assess its real world clinical responsiveness with the minimally 

important difference.  In our study, the normal post-operative score at 3 months after surgery 

should be between 17 and 25 and a change of less than 28 points in the SNOT-22 is not 

perceived by the patient as a real improvement at 3 months after surgery. 

 The SNOT-22-pt was easy to understand by the patients and quick to fill (estimated 

mean time: 10 minutes). It should be used as a tool to facilitate routine clinical practice to 

assess the impact of chronic rhinosinusitis on a patient’s quality of life. It may also be used to 

measure the effectiveness of surgical interventions, both for clinical and medico-legal 

purposes. 
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Conclusion: 

We found that the Portuguese version of the SNOT-22 questionnaire is a valid and 

easy to use instrument to assess patients with CRS, as it demonstrated a high internal 

consistency, responsiveness above 28 points and easy clinical interpretability. Normal post 

operative scores cut-off are below 25 points. 

SNOT-22-pt is important for both clinical and medico-legal purposes. 
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