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Abstract
Background: The SNOT-20 questionnaire, a valid disease related quality of life instrument for rhinosinusitis, was modified for use 
in secondary school children and became the Modified Sino Nasal Outcome Test -20 Young Person Questionnaire, MSYPQ.

Methododology: MSYPQ was evaluated in a pilot study of disease (rhinosinusitis) and non-disease according to criteria in the 
European Position Paper on Rhinosinusitis and Nasal polyposis (EPOS).

Results: Those children who were suffering from rhinosinusitis according to the EPOS criteria showed significantly high scores on 
MSYPQ, whereas those who did not have rhinosinusitis had very low to zero scores on the MSYPQ.

Conclusion: This pilot study confirmed that the MSYPQ recognises rhinosinusitis symptoms in the 11-16 year age group with its 
effect on quality of life and is a suitable instrument to investigate the prevalence and impact of this problem in young people.
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Introduction
Rhinitis means inflammation of the nasal mucous membrane 
and often precedes sinusitis (inflammation of the lining of the 
paranasal sinuses), it is rare for sinusitis to occur without coexis-
ting rhinitis and as such the most appropriate term for both 
is rhinosinusitis (1,2). Rhinitis and rhinosinusitis are some of the 
most frequent diseases in the population (1,3). Rhinosinusitis is 
particularly prevalent in childhood where MRI scans reveal sinus 
abnormalities in 45% of children aged 4 to 8 years (4), probably 
due to frequent upper respiratory tract infections. There appears 
to be a decrease in rhinosinusitis prevalence around the age of 7 
to 9 years, similar to that seen in otitis media with effusion (5-7).

A health care expenditure study in the USA found that children 
were responsible for 30.6% of the overall spending from gover-
nment funding for their respiratory problems including sinusitis, 

otitis media, asthma and upper respiratory tract infections (8).

In the age group of 11 to 16 year olds rhinitis is not only 
important as a disease entity affecting social life and causing 
limitations of activity, it also affects the performance at school, 
in examinations and is responsible for reduced productivity and 
concentration in school (9-11). The International Study of Asthma 
and Allergy in Childhood (ISAAC) has reported extensively on 
rhinitis in teenagers aged 13 to 14 (12). However, there is little 
data on prevalence of rhinitis or rhinosinusitis in older children. 
The question is of importance since rhinosinusitis has marked 
effects on quality of life and is likely to be a factor in poor educa-
tional attainment (9,10,13,14).  

Having used, with permission from the author Jay Piccirillo, 
a modified form of the sinonasal outcomes test (32), which we 
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termed MSNOT-20, in an adult community survey (24) we decided 
to adapt this further for use in teenage schoolchildren. 

The design of the questionnaire and the choice of the scoring 
system were aided by experience gained from other question-
naires (25-33). The advantages of the SNOT-20 questionnaire are 
that items were derived from a valid measure (26,32,33). Secondly, 
the SNOT-20 includes a wide range of items that are important 
to patients with rhinitis and rhinosinusitis. Thirdly the SNOT-20 
allows patients to identify which items are most important to 
them, independent of the magnitude of the problem: this helps 
the physician to focus treatment and is vital to the appreciation 
of the impact of the disease on quality of life, for both research 
and clinical purposes. 

Additionally, the SNOT-20 has been shown to be sensitive to 
change in symptoms (25,26) and can be combined with other out-
come measures to assess consistency, reliability and care costs, 
to provide a more complete description of the outcome (25,33).

The MSNOT-20 questionnaire was modified, according to the 
requirements of the age group being assessed and the sug-
gestions of the ethical committee, to make it appropriate to 
use in an interview-based and postal survey in children. These 
modifications created the Modified SNOT-20 for Young Persons 
questionnaire (MSYPQ).

With regards to symptom detection: the MSYPQ asks about 
symptoms in the last two weeks in addition to long lasting and 
persistent symptoms. This allows the questionnaire to detect 
transient and short-lived symptoms, such as those related to 
acute as well as chronic rhinosinusitis. As such, this question-
naire is aimed at nasal and sinus disease with or without nasal 
polyps. Since seasonal influences may alter the response at dif-
ferent times of the year this survey was undertaken outside the 
hay fever season. 

The MSYPQ was initially explored in a small pilot project compa-
ring its findings to the standard European criteria for the diagno-
sis of rhinosinusitis provided by the European Position Paper on 
Rhinosinusitis and Nasal Polyps (34). 

Materials and methods
Ethical considerations 
Ethical approval for the study was obtained from the East 
London ethical committee; the ethical approval number alloca-
ted is 06/q0605/57.

Questionaire
The SNOT-20 questionnaire is a disease specific questionnaire 
and was modified in order to make it a disease specific and qua-

lity of life questionnaire for rhinosinusitis in the target group. 
This was done by adding sections 1 and 3 with a modification 
made to the disease specific section 2. 

Section 1 consists of demographic details, ethnicity and family 
history Section 2 was modified by adding a question regarding 
‘nasal blockage’ instead of ‘sad’. Although ‘sad’ is significant in 
the patient experience it is not disease-specific hence inappro-
priate in the disease-specific section of the questionnaire, this 
led to its exclusion. ‘Nasal blockage’ replaced ‘sad’ to ensure that 
this major and diagnostic symptom of nasal and sinus disease 
was detected and its severity documented.

Section 3 was added to accommodate a quality of life and 
socioeconomic analysis. Quality of life connotes the vitality 
and concept of general health in the subject and this section is 
included to determine this. This is done by identifying the level 
of impairment to patients’ daily functioning as a result of their 
disease and the efficacy of any treatment received. This section 
consists of questions regarding duration of disease, treatment 
used, type of treatment, surgical intervention, perceived efficacy 
of treatment, financial burden on the individual, number of 
visits to the family doctor and number of days taken off work. 

Sections 1, 2, 3 were combined and became Modified SNOT-20 
(MSNOT-20). This questionnaire was used in a large scale adult 
survey in the area of Farnborough (24). To make the MSNOT-20 
questionnaire appropriate for our study, which looked at child-
ren in secondary school in the 11 to 16 age group (also known 
as adolescents), further changes were made in the ‘demograp-
hic’ section (section 1) and the ‘quality of life’ section (section 3) 
of the questionnaire with recommendations from the ethical 
committee. Modifications carried out in the ‘demographic’ 
section included omission of ‘name’, replaced with a unique ID 
number, individual students ‘address’ was replaced with ‘school 
address and the section on ‘housing’ was limited. 

This questionnaire was termed the modified SNOT-20 young 
persons questionnaire (MSYPQ, see Appendix). Before em-
ploying it on a large scale a pilot study was undertaken to see 
if it could distinguish normal subjects from those with rhinitis/
rhinosinusitis. 

Pilot project
This was carried out in one school with the permission of the 
head teacher, parents/guardian and consent of each young per-
son. Twenty subjects were chosen: ten volunteers with physici-
an-diagnosed rhinosinusitis (the disease group), which was con-
firmed by the research doctor before enrolling them onto the 
research project on the basis of the EPOS epidemiology-based 
diagnostic criteria for rhinosinusitis (these are the diagnostic 
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guidelines used for epidemiological studies in the absence of 
radiographic or endoscopic evidence for disease diagnosis from 
EPOS 2007 (2) i.e. the presence of two symptoms: one to be either 
nasal congestion/obstruction/blockage or facial pain/pressure, 
together with either the other or with or discoloured discharge 
or a reduced sense of smell). The other ten volunteers lacked 
these criteria and considered themselves to be healthy.

These selected individuals completed the MSYPQ in a face to 
face interview with the research doctor. The data was then 
extracted from the questionnaires and statistically analysed to 
identify two key issues:
1. The differentiation power of the MSYPQ
2. The reliability of the MYSPQ

Results
Group Analysis
By comparing the disease (EPOS+) to healthy (EPOS-) group, the 
differentiation capacity of the MSYPQ was identified.

There are twenty questions in the disease specific section of 
MSYPQ (see Appendix). Each is answered according to a Likert 
scale of 0-5, where zero is graded as ‘no problem’ and five is 
graded as, ‘as bad as it can be’. 

Healthy subject data is shown in Figure 1 where to fifteen of the 
twenty questions all subjects responded with zero, ‘no problem’. 
A small number of healthy subjects showed very mild and mild 
symptoms such as the need to blow the nose and blocked nose.

Figure 2 shows the disease group responses to the MYSPQ ques-
tions. Comparing the two figures there is significant variation 
between the diseased and the healthy group in their response 
for most questions, except for the question regarding nasal 
obstruction (question 19), waking up at night (question 12) and 
difficulty falling asleep (question 11). The overlap in questions 
11 and 12 occurred because some rhinitis/rhinosinusitis subjects 
responded no problem and in question 19 the problem also 
existed in some healthy subjects.

The overall mean and standard deviation was 0.09 ± 0.1366 for 
the healthy subjects and 1.675 ± 1.185 for the disease group. 
The disease group mean was significantly greater than the heal-
thy mean plus over 3 standard deviations. This shows that the 
responses of the questionnaire can be used as a differentiation 
tool of disease to non-disease.

Comparison of individual response to each question from 
both disease and healthy group showed the response for each 
question is lower in the healthy group when compared to those 

Figure 1. Graphical representation of healthy group (n = 10). This figure represents the lack of symptoms, indicated by “no problem” reporting, by the 

healthy group, with only a few subjects reporting “very mild” or “mild” symptoms.
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with disease. Responses in the healthy were very mild or mild for 
those few symptoms which did exist, with the exception of one 
individual with moderate nasal blockage. No healthy subject 
had severe or as bad as it can be symptoms.

The disease group showed significant internal variation with 
respect to symptoms (Figure 2). This is also represented in the 
standard deviation which is much greater for those with disease 
and shows the variability in severity of these symptoms.

Reliability Analysis
The reliability test of the MSYPQ was carried out using Cron-
bach’s alpha, a measure of internal consistency or reliability. 
There is a consensus that an alpha value of greater than 0.7 
shows good reliability within an instrument (35). The Cronbach’s 
alpha value was calculated for both disease and healthy sub 
groups (Table 1).

The ‘N of Items’ represents the twenty questions that were 
responded to by each of the ten individuals in the healthy or 
disease group (Table 1). The results highlighted that the disease 
group has a very reliable and consistent scoring; however, the 
lower alpha value of the healthy sub group can be attributed 
to one of the considerations of this statistical test, which is that 
Cronbach’s alpha is a reliability test which detects scoring on a 
unidirectional scale. The healthy group responses are on a multi-

Figure 2. Graphical representation of disease group (n = 10). This figure highlights the higher prevalence of symptoms and the greater variation 

in symptoms, ranging from “mild” to “severe” symptom scores, within the disease group. Abbreviations: PN Discharge = Post Nasal discharge, TN 

Discharge = Thick Nasal, E Fullness = Ear fullness, E Pain = Ear Pain, FP or Pressure = Facial Pain or Pressure, DF Sleep = Difficulty Falling Asleep, WU 

Night = Wake Up at Night, LGN Sleep = Lack Good Night Sleep, WU Tired = Wake Up Tired, R Productivity = Reduced productivity, R Concentration = 

Reduced Concentration, B Nose = Blocked Nose. ‘As bad As’ = The symptom is reported as being ‘As Bad As It Can Be’

 

Data group from 
Pilot Project

Cronbach’s alpha 
value

N of Items

Disease subgroup .906 20

Healthy subgroup .214 20

All pilot project data .952 20

Table 1. Reliability statistic: Cronbach’s alpha value for pilot project data.

The reliability test of the MSYPQ was carried out using Cronbach’s alpha, 

a measure of internal consistency or reliability. There is a consensus 

that an alpha value of greater than 0.7 shows good reliability within an 

instrument .The ‘N of Items’ represents the twenty questions that were 

responded to by each of the ten individuals in the healthy or disease 

group.
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dimensional scale which means that the alpha scoring may need 
further analysis. However, this analysis goes beyond the scope 
of this paper and, importantly, we need to detect the reliability 
of the entire questionnaire. All the data collected from the pilot 
project from the twenty healthy and disease subjects was ana-
lysed, without subgroup division, and the alpha was calculated 
as 0.952  (Table 1).  This significantly high value shows that there 
is good internal consistency within the questionnaire and veri-
fies the MSYPQ as being a disease specific and reliable tool.

Discussion
Although rhinosinusitis may not be a severe disease, in that it is 
not usually life threatening, this consideration under-reflects the 
impact of the disease on the individual. Rhinitis has been shown 
to significantly affect social well-being, school and learning per-
formance as well as impacting on work productivity thus having 
a substantial impact on quality of life (9,10,13,38,39). In addition, the 
financial costs incurred by those with rhinitis may be substan-
tial. There has been little data obtained on rhinosinusitis which 
might be expected to have as much, if not, more impact upon 
quality of life, work and school performance.

The description of the quality of life is envisioned by critics to 
exist separately from the description of health status. Quality 
of life is a uniquely personal experience that reflects not only 
health status (27,28,40) but also other factors and circumstances in 
a patient’s life: only the individual patient can describe his/her 
quality of life. Schipper et al have defined HRQL (health related 
quality of life) as “the functional effects of an illness and its 
consequent therapy upon a patient, as perceived by the patient” 
(28-30).
 
The MSYPQ was derived from the MSNOT-20 disease specific 
and health related quality of life tool (24), which itself was develo-
ped following one modification of SNOT-20 questionnaire in the  
disease specific section, plus  the inclusion of section 1 (demo-
graphic details) and section 3 (quality of life and treatment). 

This was developed with the aim of providing an evaluative 
instrument capable of assessing both disease and health status 
change over time.

The results of this small pilot project using MSYPQ shows that it 
correlates well with the EPOS criteria for rhinosinusitis. 

There was a clear difference between the two groups in the 
symptom scores for each of the individual twenty questions. 
The severity comparison analysis confirms that disease (EPOS+) 
subjects have higher scores than healthy (EPOS-) indicating 
the differentiation between the diseased and non-diseased 
subjects. The total score mean and standard deviation was 
higher in disease compared to healthy subjects with very little 
overlap. The variability in severity of the disease symptoms in 
the assessed was also well documented by the MSYPQ. The 
symptom “blocked nose” was also present in a mild or moderate 
form in one or two of the healthy group, so, contrary to our ex-
pectations, it is not as good a discriminator as most of the other 
symptoms. Cronbach’s alpha however confirms that the MSYPQ 
is a reliable instrument for assessing rhinosinusitis.

This study has verified the usefulness and validity of the MSYPQ 
to differentiate school children with rhinitis/rhinosinusitis from 
their healthy peers and enabled its use in a larger survey.
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