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The primary aim of the study was to assess the validity of the ISAAC core 
questions on rhinitis in a population of Swiss school children by comparing 
them to skin prick test results. Second, the positive predictive value in de- 
tecting atopy among children with rhinitis symptoms was determined. 
Third, agreement between parental reports of hay fever and rhinitis symp- 
toms was evaluated, since earlier Swiss prevalence surveys had exclusively 
relied on reported hay fever. 
Material and methods: Two thousand nine hundred and fifty-four (81.2%) 
parents of 7, 10 and 14-year old children filled in an exhaustive question- 
naire which included the ISAAC core questions on rhinitis. Two thousand 
one hundred and twenty children also underwent skin prick testing against 
six common aeroallergens (grass mixture, birch, mugwort, D. pteronyssi- 
nus, cat and dog dander). The analysis is restricted to children with both 
questionnaire data and skin prick test results. 
Results: Sensitization to any allergen was most strongly associated with re- 
ported hay fever (OR = 5.7,95% CI 4.4-7.4), nose problems accompanied 
by itchy-watery eyes (OR = 4.4,95% CI: 3.3-5.7), symptoms occurring 
only during pollen season (March through September) (OR = 4.9,95% CI: 
3.6-6.5) and a combination of these latter two symptoms (OR = 5.8, 95% 
CI: 4.1-8.1). The association was stronger for a sensitization to outdoor al- 
lergens than for indoor allergens. The specificity of the various questions 
was high, ranging from 77.5% to 97.6%, but the sensitivity was low (2.6% 
to 42.7%). The positive predictive value for atopy among children with 
symptoms was 63% for sneezing accompanied by itchy-watery eyes, 67% 
for symptoms occurring only during the pollen season and 70% for report- 
ed hay fever. However, agreement between reported rhinitis symptoms and 
hay fever was only moderate. About one third of the children with symp- 
toms indicative of seasonal rhinitis did not report the label “hay fever”. 
Conclusions: We conclude from our analyses that the ISAAC core ques- 
tions on rhinitis are highly specific and therefore useful in excluding atopy. 
In addition they have a high positive predictive value in detecting atopy 
among children with symptoms, but they are not helpful for detecting atopy 
in a general population of children (low sensitivity). To monitor time trends 
in the prevalence of allergic rhinitis in Switzerland, questions on rhinitis 
symptoms as well as on the diagnostic label “hay fever” have to be includ- 
ed in a questionnaire because they contain complementary information 
since under-diagnosis of allergic rhinitis is common. 
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Introduction 

Hay fever is a common disease in most industrial- 
ized countries and its frequency seems to be increas- 
ing. In Switzerland, several large surveys in the 
adult population have been conducted since 1920, 
demonstrating an increase in the prevalence of self- 
reported hay fever from 0.82% in 1926 (1) to 4.8% 
in 1958 (2) to 9.6% in 1985 (3) and 13.5% in 1992 
(4). A similar increase was observed in adolescents 
in Geneva and Grabs in two questionnaire surveys, 
10 years apart (5,6). This substantial increase in 
prevalence in Switzerland parallels that described in 
serial surveys of North American college students 
(7), Swedish conscripts (8) and British adolescents 
(9). These trends may reflect changes in the percep- 
tion and labeling of symptoms, or in presentation for 
medical diagnosis and treatment. Alternatively, they 
may reflect an increased propensity to allergic sensi- 
tization in successive generations, and thus be of 
broader relevance. It is, therefore, important to mon- 
itor future time trends of hay fever morbidity, and 
that requires reliable and valid epidemiological data. 

Rhinitis is usually considered to be allergic if it 
involves the clinical manifestation of an immediate 
hypersensitivity to an identified allergen (10). How- 
ever, in large community-based studies it will not al- 
ways be possible to perform skin prick tests or other 
measures of atopy, such as serum IgE determination. 
Questionnaires will remain an important tool in as- 
sessing the prevalence and time trends of allergic 
rhinitis in population studies. Recent efforts by the 
International Study of Asthma and Allergies in 
Childhood (ISAAC) (1 1) have been devoted to de- 
veloping standard questions to distinguish between 
rhinitic and non-rhinitic individuals in the general 
population and to predict which individuals are like- 
ly to be atopic. These questions have been validated 
in a British study on adults (12), but so far no vali- 
dation study with children has been published. 

The study presented here is part of a monitoring 
program of allergies and respiratory symptoms in 
Swiss school children (SCARPOL, Swiss Study on 
Childhood Allergy and Respiratory Symptom with 
respect to Air Pollution and Climate). It incorporat- 
ed the ISAAC questions on rhinitis symptoms in an 
exhaustive questionnaire completed by the parents 
of 7, 10 and 14-year old children. In addition, skin 
prick tests against six common allergens were per- 
formed in a subsample of the children. 

The primary objectives of the present analyses 
were: first, to assess the validity of the ISAAC core 
questions for rhinitis in our study population by 
comparing them to an objective measure of atopy 
and second, to evaluate which symptoms best pre- 
dict which individuals are atopic. As the earlier 
Swiss prevalence surveys had exclusively relied 
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upon self-reported or doctor-diagnosed hay fever, 
we also examined the agreement between parental 
reports of hay fever and rhinitis symptoms. 

Methods 
Study organization and participation rate 
During the months of November through March of 
the school year 1992/93, lst, 4th and 8th-grade chil- 
dren (5-15 years) and their parents living in ten dif- 
ferent study communities were invited to participate 
in the SCARPOL study (13). The study protocol in- 
cluded an exhaustive questionnaire, skin prick test- 
ing and environmental monitoring. Since the 
SCARPOL study design differed in certain respects 
from the ISAAC study (time of study begin, selec- 
tion of study areas, number of children per study 
center), it was not officially integrated in the ISAAC 
study. 

Ten study communities were selected to represent 
a broad range of urbanization, air pollution and cli- 
matic conditions. 

The survey was organized by the local School 
Health Services. All centers were visited by the cen- 
tral study team and received a package of standard- 
ized written instructions. Logistic problems in one 
center resulted in a participation rate below 50%. 
The survey was repeated in the following year but 
since no skin prick testing was performed the 1994 
data of these two areas are excluded from the 
present analysis. 

In the urban centers (Bern, Biel, Lugano and 
Zurich) children from a representative sample of 
schools were invited to participate in the study. In 
the small communities of Grabs, Langnau, Montana 
and Payerne all children were invited to participate. 

A letter explaining the purpose of the study was 
distributed in school together with the questionnaire 
to be completed by the parents. The parents were 
asked to give written consent for the child’s partici- 
pation in the study. 

A total of 2954 (8 1.2%) parents filled in the ques- 
tionnaires and allowed their children to participate 
in the study. The parents’ completed questionnaires 
were returned to the teachers or directly to the 
school physician when the children routinely visited 
the School Health Services. 

The present analysis is restricted to Swiss nation- 
als in order to avoid problems related to language 
proficiency and literacy. 

Questionnaire 
To facilitate international comparisons of the 
SCARPOL study results, the core questions on rhin- 
itis of the International Study on Childhood Asthma 
and Allergy (ISAAC) (11) were incorporated into a 
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detailed questionnaire. The questions referred to 
problems with sneezing, or a runny, or blocked nose 
when the child did not have a cold or the ’flu, “ever” 
and “in the past twelve months”. If a positive re- 
sponse was given to the latter, parents were further 
asked whether this nose problem had been accom- 
panied by itchy-watery eyes. Parents were then 
asked to state in which of the past twelve months 
this nose problem had occurred (several answers 
were possible). In addition to the questions about 
rhinitic symptoms, parents were asked whether the 
child had ever had hay fever. 

According to the months given, we divided the 
symptoms into those occurring only between March 
through September (main pollen season in Switzer- 
land) (14), those occurring only between October 
through February, and those occurring during sum- 
mer and winter months (perennial symptoms). Four 
point four percent of parents did not indicate the 
month of symptom occurrence. 

Nose problems accompanied by itchy-watery 
eyes, symptoms occurring only during the pollen 
season, and the combination of these two symptoms 
were considered to be indicative of hay fever. 

Skin prick test 

A skin prick test (SIT) against six common aller- 
gens was offered to the 2954 participating children, 
2120 (71.8%) accepted. Since the prevalence rates 
of rhinitis symptoms did not differ significantly be- 
tween those who underwent skin prick testing and 
those who refused, the present analysis is restricted 
to the 2120 children with both questionnaire data 
and SIT results. S€T was performed by five trained 
fieldworkers according to a standardized protocol 
during the winter months of November to February 
1992193. Standardized allergen extracts (ALK) of 
the same batches of outdoor allergens (grass mix- 
ture, birch, mugwort), and indoor allergens (D.  ptev- 
onyssinus, cat and dog dander) as well as a negative 
and positive (histamine) control were used. The 
largest diameter was added to the diameter at a right 
angle to it and the sum divided by 2. According to 
the position paper of the European Academy of Al- 
lergology and Immunology (15) the cut-off for a 
positive reaction was defined as the mean diameter 
minus the negative control 23 mm. 

To adjust for the observed differences in test per- 
formance between the fieldworkers we calculated 
sensitivity and specificity for each allergen and each 
fieldworker in a subgroup of the study population 
using the specific IgE measurements in serum sam- 
ples as “gold standard” (i. e. measured without 
fieldworker effect) (16). The sum of sensitivity and 
specificity was then used to determine the cut-off to 
adjust for the fieldworker effect. 

Atopic sensitization was defined as a positive re- 
action to any of the allergens tested. In addition, 
positive reactions to any of the outdoor allergens 
and to any of the indoor allergens were considered 
in the analyses. 

Statistical analysis 

Symptom prevalence rates were analyzed for the to- 
tal sample and stratified by age-group and gender. 
Since no significant association between long term 
exposure to air pollution and rhinitis symptoms had 
been observed (17), prevalence rates are presented 
for the total sample. Differences between categori- 
cal variables were assessed by the p tes t .  

Association between rhinitis symptoms and atopic 
sensitization. Trouble with sneezing or a runny or 
blocked nose apart from a cold may include allergic 
and non-allergic conditions. To validate the allergic 
form of these symptoms a positive reaction to any of 
the allergens tested by SIT was considered to be a 
suitable measure for use as a criterion. The strength 
of the association between reported symptoms and 
atopic sensitization was assessed by calculating sen- 
sitivity and specificity. Sensitivity was defined as 
the proportion of children acknowledging a given 
symptom among all those with a positive SPT. Spe- 
cificity was defined as the proportion of children 
without symptoms among those with a negative 
SlT. In addition, the odds ratio (OR) was calculated 
as the prevalence of a positive skin prick test in 
those with a given symptom divided by its preva- 
lence in those without. The 95% confidence inter- 
vals (CI) are given for each ratio. The OR provides a 
unified measure of validity, taking into account the 
prevalence of atopy in both groups i.e. in children 
with rhinitis symptoms and in those free of these 
symptoms (18). It does not assume atopic sensitiza- 
tion to be the “gold standard”. 

In addition, the positive predictive value in de- 
tecting atopy among all children who have a given 
symptom was calculated as the proportion of atopic 
children among all those who have the symptom. 

Agreement between reported hay fever and rhinitis 
symptoms. In the past, most studies on allergic rhin- 
itis in Switzerland relied upon self-reported “hay fe- 
ver” which is a diagnostic label. It was therefore im- 
portant to evaluate whether parental reports of hay 
fever were in agreement with reported rhinitis 
symptoms. We calculated the proportion of children 
with a given symptom who also had hay fever as the 
number of children with both hay fever and symp- 
toms divided by the total number of children with a 
given symptom. On the other hand, we determined 
the proportion of children with hay fever who also 
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had symptoms as the number of children with both 
hay fever and symptoms divided by the total 
number of children with hay fever. 

Results 

The study population consisted of three age-groups 
of schoolchildren: 685 (32.3%) from 1st grade, 750 
(35.4%) from 4th grade and 684 (32.3%) from 8th 
grade. Their respective mean ages were 6.5 years 
(SD *0.5), 10.0 years (SD k0.7) and 14.1 years (SD 
~0.7) .  One thousand and seventy-two (50.6%) were 
boys and 1047 (49.4%) were girls. 

Prevalence rates 

Prevalence rates for each symptom and hay fever 
for the total sample and stratified by age-group and 
gender are given in Table 1. 

Twenty-nine point one percent (617) of all chil- 
dren had had rhinitis symptoms without a cold at 
some time in their lives, 23.7% (502) had been 
symptomatic during the past year. Of these, 55.9% 
had had symptoms accompanied by itchy-watery 
eyes, 44% reported symptoms occurring only during 
the main pollen season (March through September) 
and 34.7% reported rhinitis symptoms accompanied 
by itchy-watery eyes and occurring only during the 
pollen season. Most symptom rates increased signif- 
icantly with age, an exception being rhinitis symp- 
toms occurring only during winter months and per- 
ennial symptoms. Based on reported symptoms no 
significant gender differences were observed. How- 
ever, hay fever was significantly more often report- 
ed in boys. 

Table 1. Prevalence of rhinitis symptoms and hay fever stratified by age-group and gender 

Association between rhinitis symptoms and atopic sensitization 
To assess the validity of the questionnaire informa- 
tion, symptom reports were compared to skin prick 
test results, an objective marker of atopy (Table 2). 
Sensitization to any allergen was most strongly as- 
sociated with reported hay fever (OR = 5.7,95% CI 
4.4-7.4), nose problems accompanied by itchy-wa- 
tery eyes (OR = 4.4, 95% CI: 3.3-5.7), symptoms 
occurring only during pollen season (OR = 4.9,95% 
CI: 3.6-6.5) and a combination of these latter two 
symptoms (OR = 5.8,95% CI: 4.1-8.1). The associ- 
ation was stronger for a sensitization to outdoor al- 
lergens than for indoor allergens. Nose problems oc- 
curring only during winter months were not signifi- 
cantly associated with atopy. Perennial symptoms 
showed a weak association with atopy, which was, 
however, statistically significant for a sensitization 
to indoor allergens. Nose problems accompanied by 
itchy-watery eyes, seasonal symptoms and a combi- 
nation of both symptoms showed high specificity 
(92.8%, 94.9%, and 96.5% respectively), but rather 
low sensitivity (25.7%, 21.4%, and 17.8%, respec- 
tively). Reported hay fever yielded also high specif- 
icity (93.8%), but lower sensitivity (28.4%). 

In addition, the positive predictive value in de- 
tecting atopy among all children who reported a giv- 
en symptom was calculated. The symptom combi- 
nation of nose problems accompanied by itchy-wa- 
tery eyes and occurring only during the pollen sea- 
son yielded the highest predictive value (71.3%), 
followed by reported hay fever (70.0%) and season- 
al symptoms (67.1%). But only about half of the 
children acknowledging sneezing at some time in 
their lives or during the past year were atopic. 

Symptoms Total sample (n=2120) Age-group (year+ p-value GendeP p-value 
(x* test) - (x2 test) 

5-8 9-12 >I3 boys girls 
(685) (n=750) (n=684) (n=1072) (n=l047) 

% % Yo % %  n % 
Sneezing, runny, blocked nose without a cold, ever 617 29.1 23.8 31.2 32.2 0.01 30.6 27.5 n.s 

- accompanied by itchy-watery eyes 281 13.3 10.4 13.1 16.4 0.005 14.0 12.5 n.s 
- occurring: 

only March-September 222 10.5 7.6 10.4 13.5 0.002 1 1 . 1  9.7 n.s 
only October - February 52 2.5 2.9 2.9 1.5 n.s 2.4 2.5 n.s 
all year 1 47 6.9 5.7 7.6 7.5 n.s 7.1 6.8 n.s 
no indication of months 81 3.8 2.8 4.4 4.2 n.s 4.1 3.4 n.s 

- accompanied by itchy-watery eyes and occurring only March -September 174 8.2 5.7 8.4 10.5 0.005 8.9 7.6 n.s 
Hay fever, ever 287 13.5 8.2 13.6 18.7 ~0.001 15.1 11.9 0.03 

Sneezing, runny, blocked nose without a cold, past 12 months 502 23.7 19.0 25.3 26.6 0.002 24.8 22.5 n.s 

a for 1 child no indication of age. 
b for 1 child gender was not indicated in the questionnaire. 
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Table 2. Association between atopic sensitization (SPT ), and reported rhinitis symptoms and hay fever. Odds ratio, sensitivity, specificity and positive predictive 
value (Total sample ri=2120) 

Symptoms Positive SFT to any allergen Positive SPT to any Positive SPT to any 
n=696 (32.8%) outdooa allergen indoorb allergen 

n=514(24.3%) 11.434 (20.5%) 
Children with symptoms Sensitivity Specificity Positive predictive value ORc 0 R C  0 Rc  

n (%) % % % (95% CI) (95% CI) (95% CI) 

Sneezing, runny. blocked nose with- 
out a cold, ever 
Sneezing, runny, blocked nose with- 
out a cold, past 12 months 
- accompanied by itchy-wately eyes 

- occurring only March-September 

- only October-Februaty 

-all yea1 

-accompanied by itchy-watey eyes 
and occurring March-September 
Hay fever, ever 

617 (29.1) 

502 (23.7) 

281 (13.3) 

222 (10.5) 

52 (2.5) 

147 (6.9) 

174 (8.2) 

287 (13.5) 

42.7 

37.5 

25.7 

21.4 

2.6 

8.4 

17.8 

28.4 

77.5 

83.1 

92.8 

94.9 

97.6 

93.8 

96.5 

93.8 

48.1 

52.0 

63.7 

67.1 

34.6 

40.1 

71.3 

70.0 

2.5 

3.0 
(2.4-3.6) 
4.4 

(3.3-5.7) 
4.9 

(3.E-6.5) 
I .2 

(0.7-2.1) 
1.4 

(0.98-1.95) 
5.8 

(4.1-8.1) 
5.7 

(4.4-7.6) 

(2.1-3.1) 
2.6 

3.0 
(2.4-3.7) 
6.3 

(4.7-8.4) 
6.5 

(5.0-8.5) 
0.8 

(0.40-1.6) 
1.2 

(O.tb1.7) 
7.8 

(5.5-10.9) 
7.5 

(5.7-9.9) 

(2.1-3.1) 
1.8 

(1 .&2.3) 
2.0 

(1.5-2.5) 
2.2 

(1 6-2.8) 
1.8 

(1.3-2.5) 
1.2 

(0.54-2.3) 
1.5 

(1.0-2.2) 
1.7 

(1.2-2.6) 
2.1 

(1.62.8) 

aoutdoor allergens =grass mixture, birch and mugwort pollen. 

c OR adjusted for age and gender. 
indoor allergens = house dust mite (0. pteronyssinus), cat and dog dander. 

Table 3. Agreement between reported rhinitis symptoms and hay fever (questionnaire based information) 

Symptoms Total sample 
Hay fever (H) vs Symptom (S) 

~ ~ ~~ 

H t  / St H t  / S- H- / St H- / S- Percentage of symptomatic children Percentage of children with hay 
n n n n reported to have hay fever fever reported to have symptoms 

% % 

Sneezing, runny, blocked nose without a cold, ever 227 60 390 1443 36.8 79.1 
Sneezing, runny, blocked nose without a cold, past 12 202 85 300 1533 40.2 70.4 

months 

-occurring: 
accompanied by itchy watety eyes 169 118 112 1721 60.1 58.9 

only March -September 151 136 71 1762 68.0 52.6 
only October - Februaly 3 284 49 1784 5.8 1 .o 
all year 38 249 109 1724 25.9 13.2 

-accompanied by itchy-wately eyes and occurring 132 155 42 1791 75.9 46.0 
only March - September 

In general the positive predictive Value increased 
with age Of those reporting nose problems accom- 
panied by itchy-watery eyes and occurring during 
the pollen season the positive predictive value in- 
creased from in the youngest age-group to 
8 1.9% in adolescents. The corresponding figures for 
hay fever were 55.4% and 

Agreement bemeen reported symptoms and hay fever 
Table 3 compares reported rhinitis symptoms to re- 
ported hay fever- The ProPofiion of symptomatic 
children reported to have hay fever increased with 
increasing specificity of the symptoms for the aller- 
gic form of rhinitis: only 5.8% of children with nose 
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Nose problems 
accompankd by 
Itchy-watery eyes 

Sensitized to 
outdoor 

allergens 

Ye3 l2 
55.5% 44.5% 
(n=iss) (nd2s) , .  

Fig. 1. Relationship between 

symptoms, sensitization to 
outdoor allergens and 
reported hay fever. 

60.1% rhinoconjunctivities 

11Pm /;“”‘i Y a E  

(n=60) (n=i22) (n-4747) (n=mi 
20.9% 42.5% 18.3% 20.2% 

problems outside the main pollen season were re- 
ported to suffer from hay fever, 26% of those with 
perennial symptoms, and 68% of those with symp- 
toms during the pollen season. However, 39.9% 
(1 12) of those with nose problems accompanied by 
itchy-watery eyes and 24.1% (42) of those with sea- 
sonal rhinoconjunctivitis symptoms did not report 
the label “hay fever”. Children with reported hay fe- 
ver were likely to have suffered from rhinitis symp- 
toms at some time in their lives (79.1%) or during 
the past year (70.4%). But only 58.9% had symp- 
toms accompanied by itchy-watery eyes and 52.6% 
symptoms occurring only during the pollen season. 

Fig. 1 illustrates the relationship between rhino- 
conjunctivitis symptom, sensitization to outdoor al- 
lergens and reported hay fever in more detail. Of all 
children with nose problems accompanied by itchy- 
watery eyes (281) only 55.5% were sensitized to 
outdoor allergens. Most of these children (122/156) 
also reported the label “hay fever”. Thirty-four chil- 
dren (12. l %) had rhinoconjunctivitis symptoms and 
were sensitized to outdoor allergens but did not re- 
port the label hay fever. However, 47 children 
(16.7%) with rhinoconjunctivitis symptoms but no 
sensitization to outdoor allergens were reported to 
have hay fever. 

Of the 287 children reported to have hay fever 
about two thirds (63.4%) were found to be sensi- 
tized to outdoor allergens and 42.5% also reported 
rhinoconjunctivitis symptoms. However, 20.2% of 
those with the label “hay fever” were neither sensi- 
tized to outdoor allergens nor reported to have had 
rhinoconjunctivity symptoms. 

In summary, Fig. 1 illustrates that although the 
prevalence rate of reported rhinoconjunctivitis 
symptoms (13.3%) and of hay fever (13.5%) was al- 
most the same, the two health outcomes only par- 
tially overlapped. 
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Discussion 

The present study is part of a public health program 
to monitor future time trends in the prevalence of al- 
lergic and respiratory diseases in Swiss schoolchil- 
dren. The ISAAC core questions for rhinitis have 
been incorporated into our questionnaire because 
they represent a widely accepted standardized inshu- 
ment to assess the prevalence of rhinitis in child- 
hood. The questions have been validated in a com- 
munity sample of adults (aged 16-65 years) in South 
West London by comparing them to data obtained by 
clinical interview and to skin prick test results (12). 
However, as validity may be different in different 
age-groups, it was important to assess the validity of 
the questionnaire in our own study population. Sea- 
sonal rhinitis, particularly hay fever, is thought to be 
caused by type I hypersensitivity to grass or tree pol- 
len or both, whereas perennial rhinitis is thought to 
be caused by both allergic and non-allergic mecha- 
nisms, type I hypersensitivity to house dust mites or 
animals characterizing the allergic form. 

In keeping with this hypothesis, we found that the 
association between a sensitization to outdoor aller- 
gens and both reported hay fever, and symptoms in- 
dicative of allergic rhinitis was strongest (Table 2). 
Perennial symptoms were more closely associated 
with a sensitization to indoor allergens although the 
association was rather weak (OR = 1 S). By dividing 
the months of symptom occurrence into those cov- 
ering the local pollen season (March through Sep- 
tember) and those outside the pollen season (Octo- 
ber to February) we defined a symptom category 
which was more specific for allergic rhinitis than the 
general question on sneezing during the past year. 
However, for international comparisons of the prev- 
alence of allergic rhinitis, nose symptoms accomp- 
anied by itchy-watery eyes (rhinoconjunctivitis 
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symptoms) might be a more suitable item as the sea- 
sonal pattern of pollen concentrations will not be the 
same worldwide. 

In addition to the odds ratio which provides a sin- 
gle measure of validity and does not require atopic 
sensitization to be a “gold standard” of allergic rhin- 
itis, we also calculated sensitivity and specificity, 
the two classical indices of validity which are fre- 
quently inversely related. 

Nose problems accompanied by itchy-watery 
eyes, seasonal symptoms and hay fever all showed 
specificity above 90%. These questions are there- 
fore helpful for identifying those who will have a 
negative skin test result. In contrast, these questions 
had low sensitivity, i.e. they are not very helpful for 
detecting atopy in a general sample of children. Low 
sensitivity may be expected, since there are clinical 
manifestations of atopic diseases other than allergic 
rhinitis and many children with a positive SPT do 
not experience any clinical symptoms. A recent Ca- 
nadian study in children comparing standardized 
questions to skin prick test results (19) found the 
specificity of the questions to be generally above 
80% and sensitivity to range from 11% to 56%, 
which is in line with our results. 

As questionnaires will remain important tools in 
assessing the prevalence of allergic rhinitis, it might 
be more relevant to ask which is the probability that 
a subject will be atopic, given a certain symptom i.e. 
to explore the predictive value of the various rhinitis 
symptoms. In our study population, reports of 
sneezing accompanied by itchy-watery eyes, occur- 
ring only during the local pollen season and report- 
ed hay fever had the highest predictive values 
(71.3% and 70.0%, respectively, in the total sample, 
8 1.9% and 78.9%, respectively, in adolescents). 
This is in close agreement with the prevalence of at- 
opy in Swiss adults reporting hay fever (76.8%) (4) 
and in British adults (12) reporting seasonal rhinitis 
symptoms (78%) or hay fever (7 1%). However, in a 
French adult population visiting a health center for a 
check-up (20) the positive predictive value of the 
question on hay fever was only 41.8%. The lower 
value found in this latter survey might be due to the 
overall lower prevalence of hay fever in this popula- 
tion as it has to be kept in mind that the predictive 
value of a test (or a question) is highly dependent 
upon the prevalence of the symptom in the target 
population. This was also seen in our study popula- 
tion where the positive predictive value of the vari- 
ous rhinitis questions increased with age paralleling 
the increase in prevalence of reported symptoms. 

Although the label “hay fever” was strongly asso- 
ciated with atopy in our study population, the ob- 
served agreement with reported rhinitis symptoms 
was only moderate (Fig. 1). This might in part be 
explained by the fact that the questionnaire asked 

for lifetime occurrence of hay fever whereas most 
symptom questions referred to the past 12 months. It 
is conceivable that some children had hay fever in 
the past but did not experience symptoms during the 
past twelve months. However, about 20% of parents 
reported their children to have hay fever without the 
occurrence of rhinoconjunctivitis symptoms and 
sensitization to the respective seasonal pollen. There 
exist, on the other hand, a certain number of parents 
(12.1%) who do not indicate the label “hay fever” 
although their children suffer from typical symp- 
toms of seasonal rhinitis and are sensitized to out- 
door allergens. These parents either do not remem- 
ber the label “hay fever” or they have never been 
told that their children are suffering from hay fever. 
This would indicate a considerable amount of un- 
der-diagnosis of this condition, as has been reported 
by Sibbald & Rink (21). It is evident from our re- 
sults that the assessment of prevalence rates in epi- 
demiological surveys are not identical with a clini- 
cal diagnosis of the disease. 

In summary, we conclude that in our study popu- 
lation the ISAAC core questions on rhinitis are 
highly specific and are therefore useful in excluding 
atopy. In addition, they have a high positive predic- 
tive value in detecting atopy among children with 
symptoms, but they are not helpful for detecting at- 
opy in a general population of children (low sensi- 
tivity). As the validity of a questionnaire might vary 
between populations our results might not be gener- 
alized. In addition, our results are strictly compar- 
able only to the ISAAC results of the youngest age- 
group (6-7-year old), as the ISAAC study protocol 
does not include 10-year olds and it requires the ad- 
olescents to self-complete the questionnaire. 

To monitor time trends in the prevalence of aller- 
gic rhinitis in Switzerland, questions on rhinitis 
symptoms as well as on the diagnostic label hay fe- 
ver have to be included in a questionnaire because 
they contain complementary information. 
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