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Rhinosinusitis in Secondary School Children-Part 2: Main 
project analysis of MSNOT-20 Young Persons Questionnaire 
(MSYPQ)* 

Abstract
Background: There is little data on rhinosinusitis in adolescent schoolchildren. We have employed a validated, disease specific 
quality of life questionnaire to determine the extent of this problem and its effects on their lives.

Methododology: The MSYPQ, a disease specific quality of life questionnaire, previously evaluated in a pilot study of adolescent 
sino-nasal disease, was used in secondary school children in East London to identify the prevalence of rhinosinusitis plus its ef-
fects on quality of life. One group of the secondary school children completed ARIA based questions for comparison with MSYPQ 
rhinitis sub-scores.

Results: 71% scored an abnormal value on the MSYPQ for at least one symptom, 32% of those assessed suffered from symptoms 
compatible with rhinitis, similar to the prevalence of 30% previously found in adults. Unlike adults cough was one of the most 
significant symptoms. Over 21% of secondary school students had their quality of life affected and 11% took time off school 
due to their symptoms. The ARIA assessment group showed that symptoms were intermittent in 44% and confirmed significant 
impairment of sleep and daily activities. 

Conclusion: The MSYPQ demonstrates a high prevalence and impact on quality of life of rhinitis and rhinosinusitis symptoms in 
the 11-16 age group, with levels comparable to the results from an adult population. The MSYPQ rhinitis sub group of questions 
was concordant with ARIA based questions.
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Introduction
Rhinitis, when associated with inflammation of the paranasal 
sinuses, is known as rhinosinusitis and both occur frequently 
in the population (1,2). There is a paucity of data on the extent of 
this problem in secondary schoolchildren; the main aims of this 
study were to identify the prevalence of rhinitis/rhinosinusitis 
in secondary school children and its effect on quality of life, se-
condary aims were to determine the degree of impairment due 
to these symptoms. To this end, while assessing the prevalence 
of nasal and paranasal symptoms within the age group of 11-16 

years, the prevalence of impaired sleep, social and emotional 
function, time off school and visits to the family doctor were 
also evaluated.

To meet these aims, we used a modified SNOT-20 (MSNOT-20) 
questionnaire, which had already been validated and used in a 
large scale adult community based survey, the results of which 
identified the MSNOT-20 as a good instrument to explore the 
prevalence of rhinitis/rhinosinusitis and its effect on quality of 
life (3). The MSNOT-20 questionnaire was modified according to 
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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 older children. These 
modifications, discussed in Part 1, created the modified SNOT-20 
for young person’s questionnaire (MSYPQ) which consisted of 
three sections: demographic details, disease specific questions 
and quality of life/treatment questions. Following the pilot pro-
ject (Part 1) the MSYPQ was identified as a valid, disease specific 
quality of life tool for the assessment of rhinitis/rhinosinusitis 
within the 11-16 year age group.

A copy of the MSYPQ is available in the Appendix of part 1. 

The MSYPQ was used in children aged between 11-16 years 
from three major secondary schools in East London following 
informed consent by each head teacher, each child and their 
parents or carers.

The schools chosen were three of the largest secondary schools 
within the Newham borough, situated so that each school draws 
students from different areas of the borough. These schools: 
Kingsford Community (mixed), Brampton Manor (mixed) and 
Plashet school (girls only), collectively represent over 4,000 
children aged 11-16 years living in the locality and represent 
the ethnic diversity of the area. In Brampton Manor and Plashet 
schools, a series of face-to-face interviews of the consenting 
student with the research doctor took place as well as postal 
surveys, while at Kingsford Community School, a postal survey 
only was carried out, due to clashes with examination timing 
and staffing issues.

Materials and methods
Questionaire
Following consent of the head teachers, the students were given 
a presentation and the opportunity to ask any questions before 
being given the information and consent form packs to take 
home, with a view to be a part of the research project following 
completion of the consent form.

In a face-to-face interview, under the ‘quality of life’ section, 70 
students were also asked ARIA guideline based questions on 
symptom persistence, which were later analysed in accordance 
with results from the MSYPQ.

Results
Response rates
Two hundred and thirteen secondary school children (19.2% 
male) took part. The interview based survey responses were 
47.33% (in Plashet school) and 20% (in Brampton Manor school) 
while the postal response (at Kingsford Community school) was 
11%.

During data analysis, statistical testing showed that there was 
no significant difference between the male and female respon-
ders, nor between interview and postal questionnaires.

Reliability Analysis
The reliability test of the MSYPQ for this main project was car-
ried out using Cronbach’s alpha, a measure of internal consis-
tency or reliability. There is a consensus that an alpha value of 
greater than 0.7 shows good reliability within an instrument 
(4). The reliability check showed the value of Cronbach’s α was 
0.990, signifying that the instrument being used is reliable and is 
able to detect rhinosinusitis.

Response rates
The scores obtained are shown in Table 1. 

MSYPQ Question Mean
Standard 
deviation

Blocked nose 1.76 1.706

Need to blow the nose 1.5 1.560

Runny nose 1.5 1.583

Sneezing 1.46 1.484

Cough 1.3 1.381

Wake up tired 1.2 1.474

Lack of good night sleep 0.95 1.425

Wake up at night 0.9 1.361

Post nasal discharge 0.83 1.263

Thick nasal discharge 0.83 1.271

Difficulty falling a sleep 0.77 1.232

Fatigue 0.68 1.167

Ear fullness 0.65 1.273

Reduce productivity 0.65 1.100

Reduce concentration 0.64 1.131

Frustrated restless/irritable 0.64 1.131

Dizziness 0.56 1.034

Ear pain 0.52 1.062

Facial pain 0.52 1.012

Embarrassed 0.48 1.705

Table 1. Mean and standard deviation for each question in disease spe-

cific section of the MSYPQ (n = 213).
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The analysis of each score depends on knowledge of the cut -off 
value where a result ceases to be within the normal limits. This 
is identified by referring to the healthy group (EPOS negative) 
from the pilot project (Part 1) which provides the benchmark for 
normality. 

Scores above 0.364 (mean plus 2 standard deviations above the 
healthy group in our pilot survey in which the overall mean was 
0.09 while the standard deviation was 0.137) were attributed 
as abnormal. In total, 70.87% of responders had an abnormal 
score for any one of the sinus and/or nasal symptoms. Of these, 
27.15% had their symptoms for less than six weeks, 31.13% had 
their symptoms for more than six weeks but for less than a year, 
33.77% between one to five years and 7.95% had this problem 
for more than five years.

Table 1 shows the highest mean score is for blocked nose with 
a value of 1.76, runny nose and need to blow the nose are next 
with a mean of 1.5, while sneezing is 1.46. The standard devia-
tion of each score is significantly high, suggesting wide variation 
in the data.

At least 31.5% of the secondary school children had an abnor-
mal score (a severity score of over 2 for each question, see part 
1) on what we have termed the Rhinitic Index (a combination of 
the four individual nasal symptoms: blocked nose, need to blow 
the nose, sneezing and runny nose) indicating that at the time 
of the survey nearly 1/3 of the secondary school children were 
suffering from rhinitis. A similar value of 30% was found in a 
comparable adult community based survey (3).

Rhinitic symptoms were more prevalent than sinus-related pro-
blems, with the reporting of post nasal discharge and/or facial 
pressure/pain and/or thick nasal discharge being found in 13 – 
15% of secondary school children. Ear symptoms of fullness, ear 
pain and dizziness occurred in 15.1%, 11.3% and 7.1%, respecti-
vely. Over 20% reported difficulty falling asleep, 15.5% com-
plained of waking up at night and more than 17% noted lack of 
a good night’s sleep. More than 20% of students woke up tired 
which led to reduced productivity in nearly 8% and reduced 
concentration in 12% of the students; over 13% suffered from 
fatigue and nearly 10% were frustrated due to these symptoms. 
This figure is similar to that in a research paper surveying GCSE 
results and hay fever (5). In some cases the rhinitic symptoms 
were so severe that, as reported by the MSYPQ, just over 11% 
have had to take time off school in the past year.

There was a correlation of symptoms with family history of 
atopy: those who had a positive family history of asthma (found 
in 44.6%), eczema (in 38%), hay fever (80%) and food allergy 
(44%) tended to have higher MSYPQ scores, this was statistically 

significant, p < 0.01. 

Subgroup analysis
The collection of questions regarding components of the same 
domain were combined together, on clinical grounds, to create 
subgroups which were then further analysed (3). For example 
nasal symptoms were gathered from questions 1, 2, 3 and 19, 
paranasal from 5, 6, 7, 8, 9, 10  (further breakdown of sub groups 
can be found in Legend of Figure 1).

Table 2 shows the correlations between symptoms in a Kendal 
tau-b table. There were highly significant correlations within 
each sub group; this is diagrammatically represented in Figure 1. 

One of the major correlations seen is that of the nasal sub group 
with sinus, sleep and social subgroups and with the individual 
question of cough. The strongest correlations were between na-
sal and paranasal scores and sleep, social and emotional scores.

In the MSYPQ there is a high score for cough which is related to 
nasal and sleep sub scores. 

ARIA questions analysis
Analysis of the 70 ARIA questionnaires in self-reported nasal and 
sinus symptom sufferers showed that 44.28% of symptomatic 
students suffered intermittent rhinitis symptoms i.e. less than 4 
days per week or less than 4 week at a time, whereas 51.42% suf-
fered persistent symptoms i.e. more than 4 days per week and 
more than 4 weeks at a time. Due to nasal symptoms, 51.42% 
complained of abnormal sleep, 38.57% of impairment of daily 
activities, 37.14% of problems in their classroom activities and 
the same percentage of students complained of troublesome 

Nasal 
Subscore Cough 

Subscore 

Sinus 
Subscore 

Social 
Subscore 

Ear 
Subscore 

Emotional 
Subscore 

Sleep 
Subscore 

Figure 1. Correlation between individual subgroups using MSYPQ in 

association with Kendal tau b test table. The questions associated with 

each subgroup are as follows: Nasal: 1, 2, 3, 19; Paranasal: 5, 6, 7, 8, 

9, 10; Sinus: 5, 6, 10; Ear: 7, 8, 9; Sleep: 11, 12, 13,14; Social: 15, 16, 17; 

Emotional: 18, 20.
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symptoms. Analysis also found that 41.63% have taken 1 to 5 
days off school while 9.35% have taken 6 to 15 days off. 

Treatment
46.94% of young persons received treatment while 26.76% ne-
ver took any treatment, the remaining (26.3%) had not reported 
symptom warranting treatment. Of those treated, 45.07% used 
that prescribed after seeking medical advice, 13.61% obtained 
their treatment from the pharmacy whereas 7.51% used alter-
native medicine. 39.43% of the subjects did not bother to take 
advice from their GP in the past year. Of the 46.47% subjects 
who, at some point, took advice from GP about their nasal and 
sinus problems; 17.84% visited once, 23.47% twice, 6.57% three 
times, 5.16% of the subjects visited four times and 0.47% visited 
their GP 10 times about their symptoms. 4.22% of the subjects 

had severe symptoms and had been seen by specialist; 2.34% 
needed an operation.

For 55.86% of the subject’s treatment worked; in 15.96% the tre-
atment had no effect on their symptoms. 17.84% of the subjects 
used treatment on most days of the problem period, 10.79% 
used treatment twice a day while 10.32% used it once or twice 
per week. 

91.54% of the subjects suggested that their parents buy the 
medicine for them and had no idea about the cost

Discussion
Previous surveys have evaluated the prevalence of rhinitis/
rhinosinusitis in the community, but most involves adults, with 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20

Need To Blow Nose Q1 1

Sneezing Q2 .983 1

Runny Nose Q3 .966 .954 1

Cough Q4 .928 .927 .967 1

Post Nasal Discharge Q5 .872 .838 .885 .894 1

Thick Nasal Discharge Q6 .855 .828 .878 .878 .946 1

Ear Fullness Q7 .761 .733 .783 .781 .868 .880 1

Dizziness Q8 .792 .757 .812 .810 .907 .863 .926 1

Ear Pain Q9 .717 .717 .754 .754 .881 .846 .906 .928 1

Facial Pain Q10 .739 .739 .807 .814 .885 .848 .816 .881 .841 1

Difficulty Falling Sleep Q11 .853 .833 .858 .844 .873 .914 .861 .860 .794 .815 1

Wake Up Night Q12 .858 .833 .910 .894 .899 .881 .851 .900 .844 .910 .920 1

Lack Of Good Night Sleep 
Q13 .883 .861 .900 .883 .926 .922 .905 .938 .884 .840 .910 .938 1

Wake Up Tired Q14 .895 .886 .945 .946 .901 .895 .831 .871 .822 .827 .868 .922 .937 1

Fatigue Q15 .831 .796 .844 .832 .888 .887 .873 .935 .889 .847 .906 .924 .943 .883 1

Reduce Productivity Q16 .873 .813 .846 .835 .858 .902 .858 .867 .805 .837 .947 .919 .910 .859 .945 1

Reduce Concentration Q17 .848 .821 .878 .873 .921 .923 .870 .919 .883 .848 .894 .927 .963 .926 .957 .924 1

Frustrated Q18 .793 .778 .800 .785 .816 .872 .888 .850 .808 .730 .854 .831 .902 .839 .887 .892 .902 1

Blocked Nose Q19 .952 .995 .939 .923 .813 .801 .678 .731 .623 .712 .833 .837 .826 .881 .776 .798 .806 .728 1

Embarrassed Q20 .748 .693 .745 .736 .876 .820 .849 .918 .885 .888 .853 .873 .869 .784 .895 .859 .868 .775 .680 1

Table 2. Kendal tau b test table quantifying the correlation between individual questions of the MSYPQ.
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little data at secondary school level. These research projects 
have, primarily, involved postal questionnaires or face to face 
interviews. The validity of the results from the latter is likely to 
be greater, as the questioner can check that the index case fully 
understands the question, but the former allows a much larger 
population sample and, as such, may give a more representative 
finding for the community. A postal survey within the UK in 
1991 reported the prevalence of all form of rhinitis (excluding 
infectious) as 24%: 30% seasonal, 13% perennial and 57% mixed 
(6). 

Rhinitis has been shown to significantly affect social well-being, 
school and learning performance (7-10) as well as to impact on 
productivity and thus have a major impact on quality of life. In 
addition, the financial costs may be substantial (11). A health care 
expenditure study in the USA found that children were responsi-
ble for 30.6% of the overall spending from government funding 
for their respiratory problems including sinusitis, otitis media, 
asthma and upper respiratory tract infections (12).

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” (13-15). The 
MSYPQ was derived from the MSNOT-20 disease specific and 
health related quality of life tool which was developed following 
one modification of the well-validated SNOT-20 questionnaire 
(16-19). This modification was done by changing the symptom of 
“sad” to “blocked nose” in order to capture a major problematic 
symptom, further modifications included adding a demographic 
section and quality of life questions as a final section. 

Having validated the questionnaire for rhinosinusitis in a pilot 
study, the MSYPQ has been used to explore the prevalence of 
nasal and sinus symptoms in 11-16 year old secondary school 
children. The preponderance of females taking part may have 
skewed the results; however statistical analysis has shown there 
was no statistically significant difference between males and 
females during the data evaluation in our study.

The results from this study show that 70.87% in total have upper 
respiratory tract symptoms: 31.5% suffer from a combination 
of symptoms suggestive of rhinitis, more than 12% suffer from 
sinus symptoms and more than 20% of students suffered from 
effects on quality of life. These results are similar to a study 
where seasonal allergic rhinoconjunctivitis is estimated to affect 
15-23% of children with peak age of onset in adolescence (5).

In children the symptoms of rhinosinusitis are often difficult to 
distinguish from those of a common cold and allergic rhinitis. 
The most common acute rhinosinusitis symptoms include 
cough 80%, nasal discharge 75% and malodorous breath 50% 

(12). As the MSYPQ asks about symptoms in the last two weeks, in 
addition to long lasting and persistent symptoms, the question-
naire will detect transient and short lived symptoms, such as 
those related to the common cold which is probably why so 
many were affected in our study which was carried out in winter. 
Seasonal influences would alter the response at different times 
of the year however this project was done outside of the hay 
fever season in an attempt to minimise these. In total, out of 
those with nasal and sinus symptoms, 19.24% of students had 
their symptoms for less than six weeks while 22.06% had their 
symptoms for more than six weeks but for less than a year.

The strong correlations between nasal and paranasal scores and 
sleep, social and emotional scores indicates the impact of nasal 
disease on quality of life including social limitation, time off 
school and reduced work productivity (7-11,20,21). Subgroup ana-
lysis also showed correlations of cough symptoms with severe 
sinus or nasal scores, unlike adults (3). Cough in children may be 
misdiagnosed as asthma.

Genetic involvement in disease expression is also confirmed 
by statistically significant worse  scores of the MSYPQ in those 
with a family history of asthma, eczema, hay fever and food al-
lergy. These findings are consistent both with the known family 
linkage of atopic disease and the association between asthma, 
rhinitis and eczema.

Treatment is from their G.P., over the counter, or alternative 
medicine. The cost is likely to be a significant burden to NHS and 
to the parents when the GP is not involved. Any cost of investi-
gations is not included in this assessment.

In a survey of 70 students, the analysis of ARIA based question-
naire shows that over 37% have nasal symptoms for more than 4 
days a week and more than 4 weeks at a time. This also confirms 
what the MSYPQ suggests: that a significant number of young 
people have persistent rhinitis. The burden of this problem is 
considerably under appreciated.

This research identifies that upper respiratory tract symptoms 
are highly prevalent within the 11-16 year old community and 
that there is considerable co-morbidity associated with this 
problem. Rhinitis/rhinosinusitis has not achieved the attention 
accorded to asthma; this study clearly demonstrates that this is a 
situation which needs to be rectified.
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