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Seasonal Variation of Asthma
and Allergic Rhinitis

Consultation Pattern in General Practice Related to Pollen and
Spore Counts and to Five Indicators of Air Pollution

POLL A. PEDERSEN and EVA RUNG WEEKE

Central Research L'nit of C^nerai Practice. Danish College of (ieneral Practitioners, Institute of G«neraJ Praaice,
Lniversity of Ojpenhagen, and Department of Respiratory Diseases, Copenhagen County Hospital, Denmark

The seasonal variation of consultaiions on account o£ asthma and allergic rhinitis, and the
relationship with air concentrations of pollen, spores, and lead, cadmium, dust, soot and
sulfur dioxide was investigated in Danish general practice during a 1-year period 1977-78.
A population of about 5(K>.00() was studied. Among about 3(K)0 asthmatics there were less
consultations during spring ihan the rest of the vear. but the seasonal variation of
consultations with symptoms was rather small. The highest rate of consultations was in week
24. which is close to the peak of the grass p<:>lleii period. No relationship was found between
asthma symptoms and concentrations of pollution indicators. Among about 50fH} patients
with allergic rhinitis the rate of consultations with symptoms increased at the start of the
tree pollen season, still more at the stan of the birch pollen season, and was very high
durtng weeks 21-26 in the grass pollen season. Two thirds of all consultations for
symptomatic allergic rhiniti-s took place within 10 weeks (\os. 18-27}. During the grass
ptjiien season there was a relative preponderance of young patients, while during tbe birch
pollen season oider patients dominated. No connection was seen between rhmitts symptoms
and pollution indicators The different seasonal variation of asthma and allergic rhinitis
indicates that the two patienr categories differ as regards symptom-provoking factors.
Allergic rhinitis is mainly precipitated h\ grass and birch pollen. The preclpiuting factors
of asthma were not disclosed in this study, with the exception perhaps of some influence
from pollen, and - among 0—4-vear-old children - respiratory infections.
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In asthma and allergic rhinitis, symptoms may seasonal variation of asthma and allergic rhin-
be provoked by exposure to various physical, ids in general practice, and to relate this vari-
chemical, exertional and psychological factors, ation with continuously measured air concentra-
or by certain allergens. tions of polJen, spores, and five indicators of

A description of the seasonal variation of pollution: sulfur dioxide, dust. soot, lead and
asthma and allergic rhinitis may therefore lead cadmium,
to knowledge about the significance of season-
ally occurring provoking factors, and to an .

. _.- r L _!rr • • c Definitions

understanding ot the dirienng impact or -'
various factors on the diseases. Asthma is defmed as paroxysnial bouts of dys-

The aim of this study is to describe the pnoea of expiratory type, and allergic rhinitis



166 P.A. PEDERSEN and E. R. WEEKE

as paroxysmal sneezing and rhinorrhoea with-
out signs of infection.

PATIENTS AND METHODS

During a 1-year period from June 1977 in-
formation about all patients consulting om ac-
count of asthma and/or allergic rhinitis was
collected in a Danish multipractice study. The
practice and patient material of tbis article is
composed of two groups. One comprises 131
practices with a defined patient population of
450,160 persons. The other includes a supple-
mentary 22 practices, the populations of which
are not defined. Totals of some of the figures
therefore cannot be directly compared. The
relative nature of their contents, however,
makes comparison possible. The reasons for
consultaticm could be symptoms, desensitiza-
tion, repeat prescriptions, or advice. At each
consultation the following were recorded; Date,
personal identification, diagnosis, symptoms
present or absent, age at onset, and whether
this was the first consultation with a phvsician
because of this disease, A detailed description
of the methods has been published previouslv
(10, 11, 12).

Pollen and spore counts were performed by
the Danish aerobiological group in Copen-
hagen, using a Burkard Recording Volumetric
Spore Trap (15). Results from these counts,
covering the same period as the practice survey,
were reported as weekly average concentrations
of pollens or spores per cubic metre air. Indi-
cators of air pollution were routinely measured
by the Copenhagen Office of Environmental
Control at 13 stations located in the city and its
suburbs (9). Figures from these measurements
are used in this study as weekly averages of the
daily averages.

RESULTS

Asthma

A total of 2390 persons from among the de-
fined practice population consulted their gener-
al practitioner on account of asthma during 1
year, on average 5,3 times per year. Slightly

Table 1

,A,sthm.i, Number of patients and consultalions in i;iI general

prat tices tjurmg 1 ye^T

Patients

C,,n.ult.fons

.\sxhma
with wjthout

symptoms symptoms

1608 J,H22

4183 IIH27

Total

293(1

,60,0

ASTHMA

Fig, !, Distribution of asthmy ronsuJtatitjns wjth (w

or withou! in = 11H27) symptoms during E year, Perteniage

ol tonsullalJoni per week in each group in ] '̂  1 practices

Below, H'eekjy average cnnceritratinns of jxjilens and spores.

more than l,/4 of the consultations involved
symptoms (Table I), Fig, 1 shows the seasonal
variation of asthma with symptoms present or
absent. The seasonal variation was rather small.
During spring, consultations involving symp-
toms were less frequent than during the rest of
the year; the highest frequency occurred in
week 24, This pattern, with the lowest relative
consultation rate for symptomatic asthma dur-
ing February and March, and the highest in
June, was followed by all age groups with the
exception of the 0-^ years age group, in which
the level of consultations with symptoms was
highest during the winter months (Fig 2),

A comparison between consultation rates and
concentrations of pollen, spores, and indicators
of pollution can be made by referring to Figs. 1
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Fig. 2. Distribution of asthma constiJtaltons with symptoms in
various age groups dur ing i year. Percentage ol consulta-
tions per week in each group in 133 practices, (Number af
persons: (1-4 years: 240: 5-14 years: 9<M: 15-29 years: 652;
3(Mt4 years: 872; 4 4 + years: 19961

Tahle 2

Allergic rhinitis. Number of patients and consultations in 131
general practices during 1 year

Total

4883Patients

Consultations

AHergic
with

symptoms

3173

4H97

rhinitis
withoul

symptoms

1710

16171

and 3. Consultations on account of symptoms
reached a peak at the time of highest concentra-
tion of grass pollen. In general, the number of
consultations because of symptoms increased at
the start ot the birch pollen pollination period.
Another peak occurred around week 35.
Whether there is a relationship between this
peak and the concentrations of cladosporium
spores and/or mugwort pollen is not clear. The
concentrations of lead, cadmium, dust, soot,
and sulfur dioxide co-varied to some extent,
but no simple relationship was seen between
these and the frequency of consultations on
account of asthma symptoms.

Consultations with no symptoms were most
frequent during the first part of the year, and
less frequent from early summer onwards (Fig.
1).

Allergic rhinitis

A total of 4883 persons from among the de-
fined practice (xjpulation consulted for allergic
rhinitis on average 4,3 times during the oberva-
tion year. At about 1/4 of the consultations the
patients had symptoms (Table 2). Except for
the seasonal increase during spring and sum-
mer 0.5—1 % of all consultations on account of
symptomatic allergic rhinitis occurred weekly.
This increased to about the double at week 13,
which is close to the start of the tree pollen
season. A sharp increase occurred at week 19,
which marks the peak of the birch pollen sea-
son, and, particularly, at week 21-24, which is
in the first fiart of the grass pollen season.
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Fig. 3. .'\verage concentrations of lead, cadmium, dust, soot,
and sullur dioxide per week during 1 vear in the Copen-
hagen area.

During weeks 21-26 the level of consultations
was very high. After the grass pollen season -
from week 26 and onwards - the frequency of
consultations decreased abruptly (Fig. 4), In
total, 65 % of all consultations for allergic rhin-
itis with symptoms took place within 10 weeks
(weeks 18-27), and 54% of all rhinitis patients
had symptoms exclusively within this period.
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ALLERGIC RHINITIS

Fig. 4. Distribution of allergic rhinitis consullations with in =
4897) or without (n = 16171) symptoms during I year
Percentage per week in each group in 131 practices.
Below: Weekly average concetilrations of poUen and spores.

Fig. 6. Distribution of allergic rhinitis consultations with
symptoms in various age groups during I year. Percentage of
consultations per week m each group in 15S practices.
(Number of persons: 5-14 years: f3H7: l.")-29 years: 2()H9:

years: 1432: 45+ years: .593).

No co-variation was found between symp-
toms of allergic: rhinitis and concentrations ot
air pollution indicators (Figs. 3, 4).

The frequency of consultations without symp-
toms was about double as high during the first
half of the year as during the latter half (Fig. 4).

Fig. 5. Distributton of allergic rhinitis consultations with
symptotlLS among males (n = 2697) and females (n = 21861
during 1 year. Percentage per week in each group in 13 [
practices.

This pattern was idemicai among males and
females (Fig. 5).

The number of consultations on account of
rhinitis symptoms in the grass pollen season
was highest among the 5-14-year-old group,
and fell with increasing age. During the birch
pollen season the rate of consultations on ac-
count of symptoms was lowest among the 5—14-
year-old group (Fig. 6).

DISCUSSION'

One of the most significant findings of this
study is the different yearly pattern of variation
between allergic rhinitis and asthma. This indi-
cates that the precipitating factors of these two
syndromes are different for a large number oi
patients. Rhinitis patients seem considerably af-
fected by birch and grass pollens, while asthma
patients seem affected to a lesser extent even if
the seasonal increase in asthma during the pol-
len season indicates that some asthma patients
are allergic to pollen.

This agrees with present views on the patho-
genesis of asthma as a disease resulting from
hyperreactivity. Hyperreactivity is a condition of
increased liability to bronchospasm, excessive
production of mucus and mucuous oedema
when provoked by various factors. Pollen aller-
gens, which are only one of these provoking
factors, seemed to play a relatively small role in
this study. In other studies, for instance about
the New Orleans asthma, asthma was definitely
related with exposure to allergens (14). The
effect of respiratory infections, which are most
prevalent during the winter months, was indi-
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cated only in the youngest age group. The in-
fectious origin of asthma among small children
has also been seen (16). Airborne particles, cer-
tain gasses, cold air, exercise, hyperveniilation
and other factors which may provoke hyper-
reactivity (6), were not evaluated in this study.

The major precipitating significance of pollen
in allergic rhinitis is well known (6).

In rhinitis, hyperreactivity has also been de-
monstrated, although the degree of hyper-
reactivity seems much less than in the bronchii,
as judged from the histamine concentration ne-
cessary for provoking an effect. This different
degree of reaction may explain at least part of
the different pattern of .seasonal variation in the
two syndromes.

That five possible irritant factors did not
influence the incidence of asthma proves little.
.\ positive association would have indicated an
etiological reiationship, while a negative one
might have resulted from deficient methods,
tot) low concentrations or lack of some factors
which, combined with the observed factors,
might have produced an effect. The lack of
evidence ot air pollution as an asthma-provok-
ing factor has been reported by others (5), but,
nevertheless, these negative findings do not
preclude an association under different con-
ditions.

There are numerous airborne factors which
may affect the human respiratory tract. It is
essential when searching tor asthma-provoking
lactors, to take into account that the decisive
factor is not just the agent itself, but also its
concentration, or its combination with other
factors, e,g. climatological (4, 14, 17). It should
also be taken into account that some outdoor
factors, such as lead and soot, may not be
relevant to asthma if the actual persons live
mostly indoors, as many people do in Western
countries (18).

Some previous studies of asthma and allergic
rhinitis have found seasonal variation in asthma
{6, 16), while others have not (3, 8). The sea-
sonal variation of rhinitis has been noted as
characteristic since the first description of the
disease (2), In general practice it has also been
noticed that the main season of rhinitis is short
(7).

The age-dependent prevalence of allergic
rhinitis in the birch and grass pollination
periods indicates that sensitization to grass pol-
len takes a shorter time than sensitization to
birch pollen, due perhaps to the heavier ex-
posure to grass pollen than to birch pollen, or
to the longer average duration oi reactivity to
birch poUen than to grass pollen, thus giving a
higher average age among the birch poUen
allergies.

Seasonal variation of consultations without
symptoms among allergic rhinitis patients, and
to some degree also among asthma patients, is
probably due to preseasonal desensitization
among allergic patients. .\ strategy of pre-
seasonal desensitization still seems to prevail,
even if a perennial procedure has long been
advocated and used in most allergy outpatient
clinics in Denmark.

The measurement of spores, pollens and the
fi\e pollution indicators stem from the Copen-
hagen area, while the disease data stem from
the whole of Denmark. The counts have been
reported as weekly averages of daily averages.
These circumstances are a part of the diffi-
culties involved in measuring the effect of
generally recognised environmental factors.

The work load in general practice during the
peak period of allergic rhinitis was high. This
could be lessened by instructing known allergic
rhinitis patients in advance about the value of
pollen counts in the prophylactic use of topical
treatment (13).

CONCLUSION

This study indicates that more cases of allergic
rhinitis than asthma are provoked by known,
seasonally occurring, precipitating factors. Pol-
len from birch and grass seem to be the major
provoking agents in allergic rhinitis, while they
do not dominate in asthma. The precipitating
role of spores is not clear from this study. The
five indicators of air pollution did not seem to
affect the incidence of the two diseases, but air
pollution as a provoking factor in asthma or
allergic rhinitis has not been ruled out by this
study.
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,\!lergic rhinitis occurs at a high level especi-
ally during the 10 weeks from the beginning of
Mav until the middle of [uly.

The work load in general practice generated
by symptomatic allergic rhinitis is very high
during a few months of the year. This could be
suitably modified by educating patients in self-
medication guided bv the knowledge of a pos-
sible relationship between pollen counts and
symptoms.
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