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Hay fever, eczema and urticaria in
southwest Norway

Lifetime prevalences and association with sex, age, smoking habits, occupational airborne
exposures and respiratory symptoms

P. BAKKE,' A. GuLsvik' & G. E. Eipe’

'Department of Thoracic Medicine and “Section for Medical Informatics and Statistics, University of Bergen, Norway

Information on hay fever, eczema, urticaria, respiratory symptoms, smoking habits and
occupational dust or gas exposure was obtained by a self-administered questionnaire from
a random sample of 4992 subjects of the general population aged 15-70 years of the
Hordaland county, Norway. The response rate was 90% of the sample. The lifetime
prevalences of hay fever, eczema and urticaria were 10%, 25% and 9% of the
respondents, respectively. Eczema and urticaria were more often reported by women
than by men. The lifetime prevalence of hay fever decreased substantially by age in both
sexes. A history of hay fever was inversely related to cigarette smoking. The lifetime
prevalences of eczema and urticaria were associated with occupational dust or gas
exposure after adjusting for sex, age, smoking habits and area of residence. Adjusted
odds ratios of respiratory symptoms in subjects with hay fever were almost 2.0 compared
with those without.
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The prevalences of various allergic diseases
have been studied in selected age groups (193,
19, 20, 22, 25, 27, 35) or working popula-
tions (21). The frequency of these diseases has
also been examined by consultation rates in
general practice (2, 23) and specialist practice
(34). Differences in survey populations, meth-
ods of collection data and definitions applied
to determine allergic diseases make compari-
son of data difficult and may account for the
great variations in results between various
studies.

Assessments of prevalences of allergic dis-
eases from general population surveys are few

(5, 17, 30), and limited data (25, 27) are
available for the Norwegian population. Epi-
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demiological studies of possible risk factors for
allergy are a prerequisite to design pro-
grammes for prevention.

The objectives of the present study were 1)
to examine the reproducibility of self-reported
diagnoses of hay fever, eczema and urticaria
and to compare the self-reported diagnoses
with a physician’s diagnoses based on a clini-
cal examination, 2) to examine the lifetime
prevalences of hay fever, eczema and urticaria
in the community and to assess some possible
environmental factors related to the occur-
rence of the diseases, and 3) to examine the
relationship between lifetime prevalences of
these diseases and the prevalences of respira-

tory symptoms.
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MATERIAL AND METHODS

Study population

The survey was a two-phased cross sectional
study. The survey population comprised all per-
sons between 15 and 70 years and included
267 304 subjects per 31 December 1984 in the

county of Hordaland on the southwest coast of

Norway. Bergen is the only urban municipality
with just above half the population of the coun-
ty. In the first phase conducted from September
to December 1985, a random sample of 4992
persons of the survey population was mailed a
questionnaire on hay fever, eczema, urticaria,
respiratory symptoms, smoking habits and oc-
cupational dust or gas exposure including asbe-

stos and quartz. The response rate was 90 % of

the sample. In the second phase a random sub-
sample of 595 subjects of those responding in
the first phase and living in Bergen and 11
surrounding municipalities, were invited to a
clinical examination on the presence of hay fe-
ver, eczema and urticaria. Altogether 512 sub-
jects (86 % of those invited) attended the second
phase which took part from April 1987 to July
1988.

Questionnarre

The mail questionnaire contained four ques-
tions regarding allergic diseases: Have you ever
had one of the diseases mentioned below: ec-
zema, urticaria or hay fever? Have you ever
been allergy tested by a practitioner or in hospi-
tal? The recipients were asked to pick one of the
preprinted answers: yes, no and do not know.
The wording of the questions on the respiratory
symptoms applied in the present analysis, were:
Do you usually cough or clear your throat in the
morning? Do you have cough for 3 months or
more altogether during a year? Do you have
phlegm when coughing? Are you breathless
when you climb two flights of stairs at an ordi-
nary pace? (breathlessness grade 2), Do you
ever have wheezing in you chest? The pre-
printed answers were yes and no.

Subjects were classified as non-smokers if
they had never smoked daily (4). Ex-smokers
were those who had been smoking daily and
given it up prior to the survey. Smokers were
those who smoked daily at the time of the study.
Previous Norwegian surveys have validated the
questions on respiratory symptoms (14), smok-
ing habits (13) and asbestos exposure (18).

In the second phase the subjects were asked to
fill out identical questions on hay fever, eczema,
urticaria and allergy testing once again. To
adjust for new events which might have oc-
curred between the first and second completion
of the questions, those who gave a positive
answer, were asked if they had had the disease
before the autumn of 1985. The subjects were
then interviewed and examined by a physician
(P.B.). He did not know the subject’s answers
to the questionnaire and the subjects did not
know that they would be examined on these
diseases when completing the questionnaire. In
each individual the physician gave a diagnosis
as to whether the subject had ever had seasonal
or perennial rhinitis, atopic dermatitis, urticaria
or had been allergy tested.

Physician diagnosis

Atopic dermatitis was diagnosed by the phys-
ician 1if three of the following four major criteria
of Hanifin & Rajka (16) were fulfilled: pruritus,
lichenification, chronically relapsing course, and
a personal or family history of atopy. Urticaria
was defined as a periodic, localized pruritic oe-
dema of the skin (15). Seasonal or perennial
rhinitis were defined according to the criteria of
World Organization of National Colleges, Aca-
demies and Academic Associations of General
Practioners/Family Physicians (32) requiring
three of the following symptoms: sneezing,
nasal obstruction, clear nasal discharge, water-
ing eyes. Seasonal rhinitis was diagnosed if the
symptoms appeared in the pollen season, peren-
nial rhinitis if the symptoms were non-seasonal
and associated with a known or strongly sus-
pected allergen. Allergy testing required that
the subjects had previously been examined with
skin testing, blood sampling of IgE antibodies
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or specific nasal, conjunctival or bronchial prov-
ocation testing.

Statistics

The reproducibility of the answers to the ques-
tionnaire is expressed using the kappa index
(12). The comparison of the diagnoses of the
questionnaire and the physician is expressed as
sensitivity, specificity, predictive values and
likelihood ratio of each variable. The likelihood
ratio of a test is the ratio between the probabil-
ity that a person with a disease has a positive
test and the probability that a person without
the disease has a positive test. The likelihood
ratio unlike the predictive values is not depend-
ent on the prevalence of the disease (24).

Contingency tables were analysed for statisti-
cal significance using chi-square tests, or for
stratified data, the Mantel-Haenszel extension
of the test (1). Multiple logistic regression
analysis (11) was applied to evaluate the influ-
ence of potential risk factors to hay fever, ec-
zema, and urticaria. As independent variables
were used sex, age, smoking habits, urban-rural
area of residence and occupational dust or gas
exposure. Occupational dust or gas exposure
was used as a dichotomous variable and as a
categorical variable divided into asbestos expo-
sure, quartz exposure and other dust or gas
exposure. Each logistic regression analysis star-
ted with all the independent variables in the
model. Only significant variables were kept in
the final model. The entry and exit level were
set at P = 0.01. The relationships of hay fever,
eczema and urticaria to respiratory symptoms
were also evaluated in logistic regression analy-
ses.
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RESULTS

Altogether 93 % of the respondents to the ques-

X3

tionnaire gave an unambiguous, i.e.

13 ”»

no” answer to the questions on hay fever,

yes” or

eczema, and urticaria. Rates of unambiguous
answers did not differ between the sexes and
among the age groups. Unambiguous answers
to the question on allergy testing were given by
99 % of the respondents. No difference regard-
ing prevalences of allergic disease and allergy
testing were observed between attendants and
non-attendants to the second phase. The agree-
ment between the self-reported diagnoses and
the physician’s diagnoses was higher for hay
fever than for eczema and urticaria (Table 1).
When hay fever was defined as a seasonal dis-
ease, the consistency between the self-reported
and the physician’s diagnosis was higher than
when hay fever was defined as a perennial dis-
ease. The likelithood ratio of seasonal rhinitis
was 12.3 compared with 2.2 for perennial rhin-
itis. The information on allergy testing was
mostly confirmed by the physician. The repro-
ducibility of answers given 2 years apart, was
higher for allergy testing and hay fever than for
eczema and urticaria (Table 2).

Allergy testing by practitioners or in hospital
had been performed in 11 % of the respondents.
The rate of allergy tested persons was higher
(P<0.01) in urban (13 %) than in rural areas
(9%). More women (13%) than men (9%)
reported that they had been allergy tested
(P<0.01). Of those who had had hay fever,
eczema or urticaria 37 %, 22% and 15 %, re-
spectively, reported that they had been allergy
tested.

The overall lifetime prevalence of eczema was
25% of the respondents (Table 3). Eczema was

Table 1

Validity of answers to a self-administered questionnaire on hay fever, eczema, urticaria and allergy testing in a Norwegian

general population. Based on a physician’s clinical examination of 512 subjects

Self-reported Sensitivity Specificity Likelihood ratio Predictive value
diagnosis/test %o % % Positive % Negative %
Hay fever 67 95 3.4 89 95
Eczema 85 78 3.9 51 98
Urticaria 66 87 4.8 95 86
Allergy testing 90 90 9.2 82 99
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Table 2

Reproducibility of answers to a self-administered question-

naire on hay fever, eczema, urticaria and allergy testing,

given in 1985 and in 1987/88 to 512 subjects randomly
selected from a Norwegian general population

Diagnosis/test Kappa SE

Hay fever 0.71 0.04
Eczema 0.55 0.03
Urticaria 0.66 0.04
Allergy testing 0.76 0.04

1.5 times more common in women than in men
after adjusting for age (P < 0.001). A decline in
lifetime prevalence of eczema with age was
found in women (P < 0.01), whereas no such
trend was observed in men. Urticaria was re-
ported by 9% of the respondents (Table 3) and
hay fever was reported by 10% of the respon-
dents (Table 4). No difference was observed
between the sexes regarding this disease. A sub-
stantial decrease in lifetime prevalence with age
was noted in men (£<0.001) and in women
(P<0.01). The lifetime prevalence of hay fever
was inversely related to cigarette smoking
(Table 4). The higher the cigarette consumption
the lower the odds for ever having had hay fever
(Table 5). No differences in lifetime prevalences
of hay fever, eczema and urticaria were found
between urban and rural areas.

Occupational exposure to dust or gas was
significantly associated with lifetime prevalences
of eczema and urticaria (Table 5) after adjusting
for age, sex, smoking habits and area of resi-

dence. There was also an association of eczema

to asbestos exposure (adjusted odds ratio: 1.9,
P<0.01) and quartz exposure (adjusted odds
ratio: 2.3, P<0.01), and of urticaria to quartz
exposure (adjusted odds ratio: 2.1, P<0.01).
However, no dose-response relationship be-
tween asbestos and quartz on one side, and the
skin disorders on the other was found, either
regarding duration or degree of exposure.
Hay fever and eczema were associated with
all the respiratory symptoms after adjusting for
sex, age, smoking habits and occupational dust
or gas exposure (Table 6). Hay fever interacted
with smoking in the association with wheezing.
The higher the cigarette consumption the lower
the adjusted odds ratios for wheezing in subjects
with hay fever compared with those without.
Urticaria varied with chronic cough and wheez-

Ing.

DISCUSSION

A self-administered questionnaire is an inexpen-
sive method of examining a population sample.
No interviewers can bias the results. The clini-
cal manifestations may, however, vary greatly
behind self-reported diagnoses of eczema, urti-
caria and hay fever. The present survey yielded
good agreement between self-reported diagnosis
of ever having had hay fever and a diagnosis
based on a physician’s clinical examination. A
positive answer to a question on hay fever had a
predictive value of 67 % in a Danish general
population (31). Eczema had an adequate sensi-
tivity, but a poor specificity, indicating that
people tend to include other skin diagnosis in
the meaning of eczema. An overestimation of

Table 3

Lifetime prevalence of eczema and urticaria by sex and age in the general population of Hordaland county, Norway 1985.

(n = 4469)

Eczema Urticaria

Age (years) Women n Men n

Women % Men % Women % Men %
15-19 243 253 26 18 7 7
20-29 482 518 38 25 12 7
30-39 461 497 36 21 11 9
40-49 362 327 30 17 11 6
50-59 311 290 24 20 13 6
60-69 326 287 21 18 10 5
15-70 2249 2220 30 20 11 ¥
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20 % has been observed for a positive answer to
infantile eczema (26).

The reproducibility expressed as the kappa
index is biased by the prevalence of the disease
examined (12). Given that the lifetime preva-
lence of eczema was equal to that of hay fever
and urticaria, the kappa index for eczema
would be 0.65. Thus, after adjusting for the
occurrence of the disease, the reproducibility of
the information on eczema and urticaria still
tended to be poorer than for hay fever.

One would expect that the lifetime prevalence
of a disease increases by age as new cases In
adult life accumulate with cases in childhood.
No rise in the lifetime prevalences of either
disease was observed. The unchanged occur-
rence of urticaria by age indicates that the num-
bers of new cases and drop outs (migration,
death, etc.) are identical. Another possible ex-
planation is that the diseases disappear in the
elderly, and that older people tend to forget that
they have had eczema and urticaria earlier in
life. A Danish survey of 2000 adults (30) also
failed to show an increase in lifetime preva-
lences of eczema and urticaria with age.

The lifetime prevalence of hay fever declined
by age. This may also indicate that the in-
cidence of the disease increases In younger
people. In England and Wales the number of
patients consulting general practice for hay fe-
ver has almost doubled from 1970-1 to 1981-2
(2). The magnitude of the increase and its uni-
formity in both sexes and all ages make the
authors conclude that 1t represents a true in-
crease in prevalence and 1s not accounted for by
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changes in diagnostic preference. In Sweden the
prevalence of allergic rhinitis in conscripts has
increased from 4.4 % in 1971 to 8.4 % in 1981
{35).

As in our study, an interview investigation of
a representative sample of the adult Danish
population found eczema and urticaria to be
almost twice as prevalent In women as in men
(30). Women are more exposed to cosmetics
than men, and they more commonly hold occu-
pations (hair dressers, cleaners) in which skin
disorders are frequently seen (9). Another ex-
planation for the sex difference could be that
women are more concerned about their skin and
are more ready to report skin disorders than
men. However, no difference between the sexes
was found in sensitivity and specificity of the
questions on eczema and urticaria.

In Denmark (31) and in Sweden (35) hay
fever is more prevalent in urban than in rural
areas. No urban-rural differences in lifetime
prevalences of eczema, urticaria and hay fever
were observed in the present study. Bergen
covers large rural areas in which half the popu-
lation of the municipality lives. This could have
obscured any urban-rural difference.

There was an inverse association between cig-
arette smoking and lifetime prevalence of hay
fever. A similar relationship has previously been
noted between smoking habits and allergy skin
test reactions (6). One explanation for the lower
rate of smoking in subjects with hay fever may
be health selection. Subjects with hay fever do
not take up smoking and if they do, their ten-
dency to quit smoking is higher than in subjects

Table 4

Lifetime prevalence of hay fever by age and smoking habits in the general population of Hordaland county, Norway 1985

Age Non-smokers Ex-smokers Smokers Total*

(years) n %o n %o n %o n %o
15-19 46 15 5 6 13 9 65 13
20-29 63 16 19 14 52 11 136 14
30-39 35 11 28 14 39 9 103 11
40-49 31 13 19 11 8 3 60 9
50-59 24 10 7 5 11 5 42 7
60-69 19 6 4 5 3 31 5
15-70 222 12 84 10 129 7 442 10

*Smoking habits were unknown in 7 subjects. They are included under total.
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Table 5

Adjusted odds ratios (OR) with 95 % confidence intervals (95 % CI) for ever having had hay fever, eczema and urticaria by

sex, age, smoking habits, occupational exposure and area of residence

Independent Number Hay fever Eczema Urticaria
) Values . ;
variables of subjects OR (95% CI) OR  (95% CI) OR  (95% CI)
Sex men 2119 1 1 1
women 2151 1.1 (0.9-1.3) 2.1 (1.8-2.5) 1.9 (1.5-2.4)
Age X 1 1 1
X + 10 years 0.8 (0.7-0.8) 0.9 (0.8-0.9) 1.0 (0.9-1.0)
Smoking non-smokers 1819 1 1 1
habits ex-smokers 882 0.9 (0.7-1.2) 1.2 (0.9-1.4) 1.2 (1.0-1.6)
smokers ~ 1-9* 320 0.8 (0.5-1.2) 1.0 (0.8-1.3) 1.4 (1.0-1.9)
10-19* 880 0.6 (0.4-0.8) 1.0 (0.9-1.2) 1.0 (0.8-1.3)
25 +* 369 0.5 (0.3-0.7) 1.3 (0.9-1.7) 0.8 (0.6-1.3)
Occupational  no 3031 1 1 1
dust or gas yes 1239 1.2 (0.9-1.5) 2.0 (1.7-2.3) 1.4 (1.1-1.9)
exposure
Area of urban 2246 1 1 1
residence rural 2024 1.0 (0.8-1.3) 0.9 (0.8-1.0) 0.9 (0.8-1.2)

*Cigarettes per day

199 subjects were excluded from the

without hay fever. This should have led to a
higher percentage of subjects with hay fever
among ex-smokers, but this we did not find.
Further, Burrows et al. (7) found that total
serum IgE increased in non-smokers, but not in
smokers during spring time. This finding sug-
gests that smoking does not appear to promote

analyses due to missing data on one or more of the independent variables.

sensitisation to common aero-allergens. In con-
trast, studies of occupational groups indicate
that smokers develop allergic reactions to air-
borne pullutants more often than non-smokers
(29, 33). One may speculate that the IgE anti-
bodies of smokers are qualitatively different
from those of non-smokers and thereby lead to a

Table 6

Adjusted odds ratios® (OR) with 95 % confidence intervals (95% CI) for respiratory symptoms in subjects with hay fever,

eczema and urticaria compared to those without

Hay fever

Eczema

Symptoms

OR (95% CI)
Morning cough 1.9 (1.5-2.4)
Chronic cough 1.8 (1.3-2.4)
Phlegm when 1.7 (1.4-2.2)
coughing
Breathlessness 1.7 (1.3-2.4)
grade 2
Wheezing
Given non-smokers 4.4 (3.1-6.4)
Given ex-smokers 2.4 (1.1-4.0)
Given smokers 1.4 (0.8-2.3)

— e
[S e T S
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(95% CI)

(1.2-1.7)
(1.3-1.9)
(1.2-1.9)

(1.2-1.8)

(1.4-2.0)

Urticaria
OR (95% CI)
1.3 (0.9-1.7)
1.5 (1.1-3.0)
1.1 (0.7-1.6)
1.3 (0.9-1.8)
1.6 (1.3-2.1)

*Adjusted for sex, age and smoking habits and occupational dust or gas exposure.
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reduced immune response to inhaled allergens.
Only a follow-up study of a general population
sample from childhood to adolescence observing
the development of smoking habits, total serum
IgE and hay fever may bring light on the causal
relationship between smoking habits and aller-
gic rhinitis.

A study of 9017 Finnish farmers showed that
subjects with self-reported past or present atopic
eczema, hay fever or other allergic rhinitis had
higher prevalence of chronic bronchitis than
those without eczema and rhinitis (28). These
associations may have been confounded by or-
ganic dust exposure which may cause both
atopic and respiratory disorders. However, we
have confirmed the association of hay fever,
eczema and urticaria to respiratory symptoms
in a general population sample. The relation-
ship 1s thus also observed in persons with non-
farming occupations. One could argue that
symptoms of hay fever might have been con-
fused with symptoms of the lower airways
(cough, phlegm, breathlessness). However, the
questionnaire survey was conducted between
September and December, whereas the hay fe-
ver season in Norway is from April to July
making this bias not likely.

We observed an association of dust or gas
Selected
groups of patients have previously been identi-

exposure to eczema and urticaria.

fied in whom contact with aero-allergens may
cause flares of their atopic dermatitis (3, 8). Our
lack of a dose-response relationship between as-
bestos and quartz, and the skin disorders may
indicate that there i1s no causal association be-
tween the mineral fibers and the skin disorders.
Asbestos and quartz exposure may only be in-
dicators of an unhealthy working environment.
Chromate, solvents and diesel fuels may cause
dermatitis, and they are frequently used by
asbestos-exposed workers, i.e. plumbers, me-
chanics and ship mechanics. (10).
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