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Abstract
Purpose  The Sino-Nasal Outcome Test-22 (SNOT-22) is the most commonly used disease-specific quality of life question-
naire in rhinology. The purpose of this prospective study was to translate and validate SNOT-22 into Finnish.
Methods  The validation process followed the guidelines proposed for cross-cultural adaptation of health-related measures 
of quality of life. The study consisted of three groups: rhinologic out-patients (N = 96), FESS patients (N = 49) and healthy 
controls (N = 79). Out-patient and FESS groups completed the questionnaire twice (answers A and B), out-patients after two 
weeks and FESS patients after 3 months. Validity, reliability and responsiveness were evaluated.
Results  The mean SNOT-22 sum score of the out-patient questionnaires were 35.3 points (answer A) and 32.4 points (answer 
B). ICC in out-patient group was 0.879. For the FESS patients, the mean pre- and postoperative (answer A and B) SNOT-
22 sum scores were 46.8 and 21.9 points, respectively (p < 0.0001). The mean SNOT-22 of healthy controls was 8.9 points. 
The out-patients (answer A) and healthy controls had statistically significant difference in SNOT-22 scores (p < 0.0001).
Conclusions  The results of our study show that the validated Finnish version of the SNOT-22 questionnaire demonstrates 
good validity, reliability and responsiveness.

Keywords  Sino-nasal outcome test · SNOT-22 · Validation · Translation · HRQoL

Introduction

Chronic rhinosinusitis (CRS) is a common medical prob-
lem affecting approximately 5–15% of people in Europe 
and United States [1–3]. Physicians from primary care to 
a wide range of specialists encounter these patients in their 

everyday work. CRS has a severe impact on the quality of 
life (QoL), which is comparable with other chronic diseases, 
such as asthma, chronic obstructive pulmonary disease 
(COPD) and diabetes [2].

Treatment of CRS is primarily conservative and surgery 
is warranted for patients refractory to medical therapy. Treat-
ment effectiveness is evaluated utilizing sinonasal imaging 
and nasal endoscopy as well as different patient-reported Paula Virkkula and Maija Hytönen authors contributed equally to 
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outcome measures (PROMs) most commonly assessing 
the disease-specific health-related QoL (HRQoL). The use 
of HRQoL questionnaires is rapidly growing in studies of 
clinical effectiveness and quality of care, but also in clinical 
practise. A valid measure of rhinosinusitis patients’ health 
status and quality of life is required for the complete assess-
ment of treatment effectiveness as well as a comparison of 
results of different studies.

In rhinology the most commonly used HRQoL question-
naire is Sino-Nasal Outcome Test-22 (SNOT-22). There 
exist several other HRQoL tools but SNOT-22 has been 
shown to be the most suitable due to its reliability, valid-
ity, responsiveness and ease of use [4]. Although originally 
designed for use in CRS it has also shown to be suitable as 
a measure of outcome after septal surgery [5].

The current SNOT-22 was developed in 2009 from mod-
ification of SNOT-20, by National Comparative Audit of 
Surgery for Nasal Polyposis and Rhinosinusitis Royal Col-
lege of Surgeons of England [6]. SNOT-20 again is a modi-
fied version of the 31-Item Rhinosinusitis Outcome Meas-
ure (RSOM-31), originally developed in the University of 
Washington [7].

Considering the unique nature and features of differ-
ent cultures and patients, it is essential to be able to use a 
HRQoL questionnaire translated and validated for the par-
ticular language. To be successful, the validation process 
requires a systematic approach to the translation and cross-
cultural adaptation. To date SNOT-22 has been translated 
and validated in several languages e.g., Spanish, Russia, 
Arabic, Italian and Danish [8–12].

The aim of this study was to translate and validate the 
SNOT-22 to be used with Finnish-speaking patients. We 
assessed the reliability, validity and responsiveness of the 
translated SNOT-22 questionnaire.

Materials and methods

SNOT-22 is composed of CRS-related items, which evaluate 
the severity of complaints that the patient has been experi-
encing over the past two weeks. All items are scored on a 
scale from 0 to 5, 0 meaning patient is not bothered by the 
symptom at all, 5 meaning the symptom is as worse as it 
can be. The sum of each item results in a minimum score 
of 0 and a maximum score of 110. The higher the score 
the worse are the symptoms and vice versa. The questions 
can be divided into two main categories: questions about 
physical symptoms (12 questions) which cover rhinologic 
symptoms as well as ear and facial symptom, and questions 
about general health and quality of life (10 questions) which 
cover sleep function and psychological issues.

The research team consisted of Finnish research-
ers from Finland’s all five University Hospitals and one 

Central Hospital, Skin and Allergy Hospital and the Finn-
ish Institute for Health and Welfare. The study was car-
ried out between February and October 2016. The results 
have been reported in Finnish in a Finnish medical journal 
Duodecim [13]. Validation and translation process were 
performed according to the guidelines proposed for cross-
cultural adaptation of health-related measures of quality of 
life [14, 15]. Translation process consisted of translation, 
back-translation, review by a translation and retranslation 
committee and pre-testing.

In our study one professional translator translated the 
questionnaire from English into Finnish and another pro-
fessional translator back-translated it into English. Despite 
this qualified process, the study group found the Finnish 
version of the questionnaire peculiar. Therefore, one of the 
study members translated the original questionnaire from 
English into Finnish, which was back-translated into English 
by a professional translator. The study group evaluated that 
the meaning of the words was preserved. Again, the Finn-
ish version was back-translated into English by a translator 
who was both a native Finnish and English speaker. Finally, 
the study group compared this version to the final Finnish 
version and noticed that even though different words had 
been used, the meaning of the words had not changed. This 
Finnish version was pre-tested with five rhinologic out-
patient patients, where each patient autonomously filled out 
this version of the SNOT-22 and discussed the wording and 
meaning of each item with the senior clinician.

After the translation process, we performed a prospective 
study to validate the Finnish version of SNOT-22. The study 
was approved by the Ethics Committee at the Helsinki Uni-
versity Hospital (§241/9.12.2015, DNRO 396/13/03/02/15). 
Each patient gave written informed consent to participate in 
the study. The study composed of three groups.

Group I consisted of adult (18 years or older) rhinologic 
out-patients who had one of the following diagnosis: chronic 
rhinosinusitis, nasal polyposis, septal deviation or chronic 
rhinitis. Finnish language skill of each patient was evaluated 
by the recruiting physician. The inclusion criterion was that 
the patients had to be able to understand and complete the 
questionnaire. If applicable, patients were informed of the 
study and completed the SNOT-22 questionnaire (answer 
A). Patients received a second SNOT-22 questionnaire to 
be completed two weeks after the first questionnaire (answer 
B). They also received another questionnaire with a transi-
tion rating scale assessing sinonasal symptoms and general 
health as a whole. Patients were instructed to compare their 
symptoms and general health to their status two weeks ear-
lier. The options in this questionnaire were 1 = much better, 
2 = a little better, 3 = about the same, 4 = a little worse and 
5 = much worse than two weeks ago. Patients were instructed 
to send these second questionnaires in a return envelope by 
mail to the recruiting unit. To maximize the response rate 
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the recruiting physician, send each patient a reminder text 
message two weeks after completing the first questionnaire.

Group II consisted of adult (18 years or older) patients 
undergoing functional endoscopic sinus surgery (FESS) due 
to chronic or recurrent rhinosinusitis and/or nasal polyposis. 
Patients underwent either endoscopic opening of the maxil-
lary sinus or ethmoidectomy. Other inclusion criteria were 
the same as in group I. The first SNOT-22 questionnaire 
was conducted on the day of the surgery (answer A). Upon 
discharge, the patients got the second SNOT-22 question-
naire and the questionnaire with a transition rating scale, 
assessing sinonasal symptoms and general health as a whole, 
to be completed three months after the surgery (answer B) 
and a return mail envelope. In the questionnaire with the 
transitioning scale, the patients were instructed to compare 
their symptoms and general health to their preoperative sta-
tus (scale from 1–5, as in Group I). Again, to maximize the 
response rate the recruiting physician, send each patient a 
reminder text message three months after completing the 
first questionnaire.

Group III consisted of adult controls (18 years or older) 
recruited from study hospitals’ personnel or close circle 
of the research team members. In addition to complete the 
SNOT-22 questionnaire, they were asked four questions with 
yes or no answer. These questions were: Whether (1) the 
subject has a chronic rhinologic disorder deduced by himself 
or diagnosed by a medical professional, (2) the subject had 
undergone any rhinologic surgery, (3) the subject had suf-
fered from upper respiratory tract infection during the past 
two weeks (e.g., flu, sinus or ear infection) or symptoms 
of allergic rhinitis, and (4) the subject had been using any 
medication to rhinologic disorder or symptoms during the 
past 2 weeks. The 2 weeks interval was chosen being equiva-
lent with SNOT-22.

Statistical analysis

The statistical analyses were performed by a professional 
statistician. To assess the validity, the ability of the SNOT-22 
to reflect differences between known groups, Mann–Whitney 
U test was used. The reliability of the SNOT-22 was evalu-
ated by assessing internal consistency and test–retest repro-
ducibility. Internal consistency refers to the way individual 
items relate to each other, whereas test–retest reproducibil-
ity measures the stability of an instrument over time with 
repeated testing. Cronbach’s alpha reliability coefficient was 
used to represent and evaluate the internal consistency. The 
minimum acceptable score is 0.7 [16]. The interclass cor-
relation coefficient (ICC) for intra-rater reliability [17] was 
used to evaluate the test–retest reliability in the out-patient 
group (group I) among patients whose symptom status had 
remained unchanged (transitioning scale 3) between the two 
questionnaires (answer A and B).

Responsiveness of the SNOT-22 score was evaluated 
using the Wilcoxon’s Signed-Rank by comparing the change 
in the SNOT-22 score between A and B answers for the 
FESS patients.

In cases where answers to single questions were missing, 
the mean value of given answers was calculated and the 
missing values replaced by this [6]. If at least half of the 
answers were missing, the patient was excluded from the 
analysis. If the patient had answered two or more values to 
one question, the mean of these values was calculated and 
used in the analysis (Hopkins, C. Personal Communication 
of unpublished data, 2016).

Results

The group I consisted of 110 rhinologic out-patients on a 
routine visit. A- and B answers were obtained from 96/110 
(87.3%) patients, 52 women and 44 men. The mean age of 
the patients was 49.8 (range 18.3–82.5) years. The mean 
SNOT-22 score was 35.3 (range 2–75.4) on the out-patient 
visit (answer A). The mean SNOT-22 score two weeks later 
(answer B) was 32.4 (range 1–75).

The group II consisted of 75 FESS-patients. A- and 
B-answers were obtained from 49/75 (65.3%) patients, 
30 women and 19 men. The mean age of the patients was 
47.2 (range 18.6–79.3) years. Pre-operatively the mean 
SNOT-22 score (answer A) was 46.8 (range 12–94); men 
43.8 (range 16–87) and women 50.5 (range 12–94). Three 
months post-operatively the mean SNOT-22 score (answer 
B) was 21.9 (range 1–80.7); men 21.8 (range 1–80.7) and 
women 22.4 (range 3–80.7). The difference between pre- and 
postoperative SNOT-22 scores was statistically significant 
(p < 0.0001).

In group III altogether 139 people were recruited. Of 
these 50 (50/139, 36.0%) reported of having a chronic rhino-
logic disorder deduced by himself or diagnosed by a medical 
professional and/or having undergone previous rhinologic 
surgery and/or having used any medication to rhinologic dis-
order and/or symptoms during the past two weeks. These 50 
were excluded from the study. Of the included 89 controls, 
67 were women and 22 men, and the mean age was 40.4 
(range 21–63) years. The mean SNOT-22 score was 10.4 
(range 0–43). Ten (10/89, 11.2%) of the controls reported 
that they had had upper respiratory tract infection and/or 
allergic rhinitis during the last two weeks. The mean SNOT-
22—score of this subgroup (called flu/all—group) was 22.0 
(range 6–43).

The subgroup healthy-controls included 79 controls, 60 
women and 19 men, who had answered’no’ to all four speci-
fied questions. The mean SNOT-22—score of this group was 
8.9 (range 0–37); in men and women 6.6 (range 0–28) and 
9.6 (range 0–37), respectively.
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The Figs. 1, 2 shows the mean SNOT-22—scores of the 
healthy-controls, flu/all—group, out-patients—group and 
FESS—group. 

Validity was assessed by comparing the mean value of the 
total SNOT-22 scores of answer A in the outpatient group 
(group I) (35.3) with the healthy-control subgroup (group 
III) (8.9). There was a statistically significant difference 
between these groups (p < 0.0001).

Cronbach’s alpha was used to evaluate the internal con-
sistency of the Finnish version of the SNOT-22. In the out-
patients- and FESS-patients—groups in the A-answers the 
values were 0.897–0.930, and in B-answers 0.941–0.953, 

respectively. The Cronbach’s alpha in the control group was 
0.895.

ICC was used to evaluate the test–retest reliability. Num-
ber of patients in the outpatient group (group I) who had 
answered transitioning scale 3, meaning their symptom sta-
tus had not changed, was 49. ICC in this group was 0.879, 
representing good reliability [18].

None of the patients had chosen the same numerical value 
for all the questions but there was a variation of the chosen 
numbers. None of the respondents reported that they had had 
difficulties in understanding the questions.

Discussion

Both in research and in clinical practise there is a growing 
interest to use validated HRQoL questionnaires when assess-
ing clinical effectiveness and quality of care. In rhinology 
SNOT-22 is one of the most frequently used HRQOL instru-
ments due to its reliability and usability [4]. As it combines 
both sinonasal‐specific and general health questions it helps 
us to evaluate, not just the disease severity but also the effect 
of symptoms on the patient’s daily life. SNOT-22 use is rec-
ommended especially when assessing which patients would 
benefit from surgery and again when assessing the outcome 
of surgery [4]. To date, SNOT-22 has been translated and 
validated in several countries [6, 8–12, 19, 20].

Our aim was to translate, validate and culturally adapt 
the SNOT-22 into the Finnish language to enable its use by 
otorhinolaryngologists both in research and clinical practise 
in Finland. We followed the guidelines proposed for cross-
cultural adaptation of health-related measures of quality of 
life [14, 15].

The Finnish SNOT-22 questionnaire was capable in dif-
ferentiating patients with the sinonasal disease and healthy 
controls and in this way demonstrating a good validity. The 
mean values of the scores of patients with the sinonasal dis-
ease were significantly different from those of healthy indi-
viduals. The out-patients’ mean SNOT-22 score was 35.3. 
The mean SNOT-22 score among healthy controls in our 
study was 8.9–10.4 among all controls, including the ones 
reporting flu or allergy symptoms during the past two weeks. 
In other studies, the mean scores of controls vary from 4.5 
in Spain to 16.8 in Lithuania [8, 20]. A study assessing 
SNOT-22 in a control population, with 250 non‐CRS adults, 
reported a mean SNOT-22 value of 12.0, the mean values 
of women exceeding those of men [21]. Even though our 
healthy controls had lower mean values, we had the same 
gender trend; women having higher mean values than men, 
9.6 and 6.6, respectively.

Two types of reliability were assessed in our study, inter-
nal consistency and test–retest reproducibility. We found 
good internal consistency scores (Cronbach alpha > 0.8) 
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Fig. 1   The mean SNOT-22—scores of the healthy-controls, flu/all 
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patient group the score is from the first questionnaire (answer A)
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of all answers in each group. ICC, reflecting the test–retest 
reproducibility, was 0.879. Thus, a strong correlation was 
obtained between the scores of the initial test and the retest 
examination. These results are in accordance with the results 
presented by others [11, 20, 21].

According to the results of our study, the Finnish version 
of the SNOT-22 questionnaire is also capable of measur-
ing changes in patients’ HRQoL after surgical intervention. 
The mean pre-operative score (46.8) was statistically signifi-
cantly higher than the score 3 months post-operatively (21.9) 
(p < 0.0001), which demonstrates the responsiveness of the 
instrument. The mean change was 24.9. The correspond-
ing values, pre-op-post-op = change, in Lithuanian, English 
and Russian validation studies were 52.4- 22.5 = 29.9, 41.7- 
25.5 = 16.2, 67.6- 18.1 = 49.5, respectively. Comparing the 
numbers alone is not reasonable, due to putatively different 
extent of both disease and surgery performed. However, in 
all these studies the SNOT-22 was able to detect clinical 
changes over time [11, 20, 21].

Limitations

As a CRS assessment tool SNOT-22 has few shortcomings 
itself. Being relatively long, it takes time and demands con-
centration from the patients to complete it. In our study, most 
patients completed the questionnaires either in the waiting 
room or at home so the external influence was reduced to a 
minimum.

SNOT-22 also includes questions about sleep function 
and psychological issues which similarly relate to numer-
ous other confounding conditions such as sleep apnea or 
depression. These questions might confuse some patients 
about whether they should attempt to differentiate between 
rhinosinusitis and other conditions as the cause of their 
symptoms. A weakness of this study is the lack of data on 
patients’ comorbidities such as the ones mentioned above. 
However, no patient-reported difficulties in answering ques-
tions involving general health.

Finally, SNOT-22 does not seem to correlate well with 
objective measures of disease severity and, therefore, should 
not be used alone in decision making but together with CT 
and/or endoscopy findings [22, 23].

Conclusion

SNOT-22 questionnaire combined with imaging and 
endoscopy findings is an effective tool to assess rhinologic 
patients’ disease burden and outcome of a given treatment. 
In Finland, there has not existed a validated questionnaire to 
evaluate the quality of life in patients with chronic rhinosi-
nusitis, until now. Our validation process produced a Finnish 

version of SNOT-22 which has adequate validity, reliability 
and responsiveness.
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