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Summary

Questions under study / principles: The Swiss
Sentinel Surveillance Network (SSSN) has been
used as a monitoring system for asthma epidemi-
ology. Three aspects of asthma were studied be-
tween 1989 and 2005: the seasonal pattern of
asthma, practice incidence and time trends for al-
lergic and non-allergic asthma on the basis of the
association of asthma with eczema and hay fever.
The purpose of this report is to use the results
from 17 years of asthma monitoring to show that
the SSSN can be used as an instrument of re-
search in practice.

Methods: Basically, monthly and yearly rates of
episodes per 1000 consultations were calculated
from weekly reports, and standard time series
analysis methods were used to explore trends.

Results: The seasonal pattern shows distinct
peaks of asthma attacks in June and November.

Long-term trends show that consultations for
first asthma episodes increased up to 1999 and fell
thereafter. Consultations for subsequent asthma
episodes have fallen by a third since 1994. Short-
term trends indicate a plateau from 1997 to 2000
before a steep decline. The separate analysis of
allergic and non-allergic asthma shows that the
decrease in asthma consultations is chiefly due to
the allergic component of asthma.

Conclusion: These findings are similar to those
from other studies for the same time-period and
show that the SSSN can generate valid scientific
data.
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Introduction

Scientific studies are principally conducted in
the tertiary care (T'C) sector of medicine in the
form of randomised controlled trials addressing a
specific issue. The results from these studies have
limited applicability to primary care (PC) because
the setting, functions and tasks of PC are different
from those of TC. The challenge is to develop
“real world” research capable of capturing the
complex and highly variable aspects of PC.

In Switzerland, PC is about to become an ac-
ademic discipline. Chairs of family medicine have
already been established at Basel, Zurich, Lau-

sanne and Bern. Research in practice will be piv-
otal to confer credibility on these units and on the
professional upgrading of PC in general, but the
research methods and instruments must reflect
the specific characteristics of PC. Sentinel net-
works have been established on these premises all
over the world [1, 2].

The aim of this report is to use the results
from 17 years of Swiss Sentinel Surveillance Net-
work (SSSN) monitoring of asthma to show thata
surveillance network can be used as an instrument
of research in practice.
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Figure 1

Seasonal pattern

of asthmatic attacks,

1988-1996
(reproduced with
permission from
Eurosurveillance
1999;4(2]:23).

Methods

The SSSN is a practice-based morbidity collection
system operated by primary care (PC) physicians and the
Federal Office of Public Health (FOPH). Funding is pro-
vided by the latter for administration and logistics. Par-
ticipation by the former is voluntary and not remuner-
ated. Data are reported once per week.

Stratification by geographic area, sociodemographic
characteristics and the PC physicians’ speciality (general
practitioner, general internists and paediatricians) en-
sures the network is representative [3]. To arrive at the
greatest possible consistency, data were included only
from those participants who reported <75% of the time
(around 90%). Based on the adjusted total number of
consultations and home visits covered by state subsidised
insurance companies, the participant physicians represent
about 3% of all physicians practising in the PC sector and
provide around 3% of the total number of annual consul-
tations [4]. The mix of primary care physicians was quite
stable, averaging 58.5% (range: 56.3-59.8) for GPs,
27.4% (range: 25.8-28.6) for general internists and
14.1% (range: 12.1-16.3) for paediatricians.

SSSN physicians were guided by precise diagnostic
criteria, which remained unchanged throughout the en-
tire study period in order to minimise inter-observer di-
agnostic variability. Clinical case definitions are used in
other sentinel networks for the same purpose [5].

Asthma was defined according to international con-
sensus, including exertional, allergic and infectious
causes: bronchial obstruction or hyper-responsiveness di-
agnosed by the presence of wheezing, dyspnoea or cough
during or after physical exertion or on contact with

pollen, dust or animal dander; and cough at night without
an acute respiratory infection or for more than two weeks
after an acute respiratory infection [6]. Asthma was di-
vided into two broad categories, allergic and non-allergic,
on the basis of the association with eczema and/or hay
fever. The evidence for combining eczema, hay fever and
asthma on simple clinical and historical grounds stems
from a number of studies on allergic asthma [7-9].

Three aspects of asthma were studied between 1989
and 2005, viz. the seasonal pattern of asthma [10, 11],
practice incidence [12] and time trends for allergic and
non-allergic asthma on the basis of the association of
asthma with eczema and hay fever [13].

Four weekly rates of all reported asthma episodes
per 100 consultations were calculated from 1989 to 2002
[10, 11]. From 1994 to 2002, the first consultation and all
other subsequent consultations for asthma were recorded
separately. Standard time series analysis methods were
used to explore trends. Time series of rates consisted of a
trend, a seasonal component and random error allow-
ing for the seasonal component to be estimated [12].
Monthly and yearly rates of episodes per 1000 consulta-
tions were calculated from weekly reports for the period
of 1999 to 2005. Rates were determined for first and sub-
sequent asthma episodes, for allergic and non-allergic
asthma and for the respective subgroups of allergic
asthma [13]. Allergic asthma episodes were defined as
episodes in patients suffering from eczema and/or hay
fever, either from history or concomitantly with asth-
ma [14].

Results

Figure 1 shows the seasonal pattern and dis-
tinct peaks of asthma attacks in June and Novem-
ber. The peak in June is most pronounced in chil-
dren aged 5-16 years, and the peak in November
mainly involves children aged 04 years.

Long-term trends in consultations for first

asthma episodes increased to an estimated average
of 0.78 (95% CI 0.74-0.81) per 1000 consulta-

tions in 1999 and then fell to 0.62 (95% CI 0.55-
0.69) in 2002 (fig. 2). Consultations for subse-
quent asthma episodes have fallen by 38.0% since
1994, from an estimated average of 1.50 (95% CI
1.40-1.61) per 1000 consultations to 0.93 (95%
CI 0.82-1.04) in 2002. Short-term trends indicate
a plateau from 1997 to 2000 before a steep de-
cline.
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Figure 2

Long-term and short-
term trends in first
and subsequent
episodes of asthma,
1994-2002. Four-
weekly rates of first
episodes per 1000
consultations (grey)
and subsequent
episodes (black).

Left panel: Long-term
trend estimates with
loess smoother (solid
line) and the corre-
sponding upper

and lower pointwise
twice-standard-error
curves (dashed lines);
f = 2/3. Right panel:
Short-term trend esti-
mates with loess
smoother (solid line)
and the correspon-
ding upper and lower
pointwise twice-stan-
dard-error curves
(dashed lines);
f=3/10. (reproduced
with permission
from Int J Epidemiol
2005;34:1015).

Figure 3

Long-term trends
of allergic and non-
allergic asthma:
(a) episodes/1000
consultations in all
age groups and

(b) episodes/1000
consultations by
paediatricians in
0-16-year-olds
(reproduced with
permission from
Fam Pract
2009;26[2]:96-101).
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Long-term trends in allergic and non-allergic
asthma are shown in figure 3. Highly discordant
peaks between allergic and non-allergic trend
lines reveal the presence of two different asthma
entities. Separate analysis of allergic and non-al-

lergic asthma among 0-16-year-old children seen
by paediatricians in the SSSN (98% of all patients
seen by paediatricians were in the age range 1-16)
resulted in the same trends for the two pheno-

types.
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Discussion

We have been able to describe important epi-
demiological aspects of asthma with the help of
a network of primary care physicians in Switzer-
land. The seasonal pattern of asthma, which
became evident after the first few years of this lon-
gitudinal study, were in accordance with the find-
ings from other sentinel networks and the litera-

ture [15, 16]. The results of the second study on
the practice incidence agree with those found by
two separate groups of authors in the UK [17, 18].
The outcome from the third study, which focused
on time trends of allergic and non-allergic
asthma, was again congruent with findings in the
UK [19, 20].

Design of the studies

The framework, definition and rationale of
PC research have been described [21, 22]. Our
studies are related to one of their categories, in-
cluding research into the epidemiology and natu-
ral history of common diseases and involving re-
search networks which link community practices
to academic resources. All the studies were ac-
companied by professionals in the field of re-
search [10-13].

Asthma was chosen as a topic for long term
monitoring because of the importance attached to
it by society at large and because of the false data
regarding its occurrence and impact on the popu-
lation to be found in the press and studies con-
ducted in tertiary care. During the early years PC
physicians in the SSSN were reporting all en-
counters with patients attending for symptoms
and signs of asthma, in order to create a critical
mass of data. This allowed us to portray the an-
nual distribution of the disease in different age
groups.

The number of around 2000 asthma cases
from one million consultations per year was a firm
basis on which to study the practice incidence.
Contrary to the common concept of a continued
increase in asthma, we were able to show that con-
sultations for asthmatic disorders had begun to
fall during the second half of the nineties.

Stimulated by Martinez’ publications on the
different phenotypes of asthma [23], we concen-
trated our third study on separating allergic from

non-allergic asthma. We were able to show that
the decrease in PC physicians’ asthmatic patients
was mainly due to the allergic component of
asthma, a finding that was thus far unknown.

Our data must be interpreted in the light of
some features which are specific to the Swiss
health care system and to the SSSN, especially the
denominator.

The denominator problem has been exten-
sively discussed elsewhere [24]. Generally speak-
ing, if practice data are used to estimate the de-
nominator it is necessary to differentiate between
countries with and without patient registration.
Switzerland belongs to the latter category. Pa-
tients are free to consult a doctor of their choice,
i.e. practices do not serve defined populations.
Consultation-based denominators have been
shown to be appropriate when time-series analy-
ses are used to explore trends, as was the case in
our studies [25]. Exact age-specific distributions
could not be computed, as age and sex were col-
lected only for consultations for asthma, but not
for the total number of consultations. However,
by extrapolation from a two times 2 weeks’ regis-
tration of age and sex for every consultation in
each year (in May and October to take into ac-
count seasonal variations), it could be shown that
the age distribution did not change in spite of
somewhat changing proportions within primary
care physicians in the SSSN.

Conclusion

The SSSN studies on asthma epidemiology
extending over many years found that the seasonal
prevalence of asthma shows a consistent pattern,
with distinct peaks in different age groups. Con-
sultations for asthma subsequent to the initial di-
agnosis have been declining since 1994. The clini-
cal distinction between allergic and non-allergic
asthma on the basis of the association of asthma
with eczema and/or hay fever points to the aller-
gic component as main contributor to this de-
crease. The similarity of time trends shown by the
SSSN and international studies on the same topic

bear out the assumption that the SSSN is usable
as a valid research instrument.
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Practice, University of Berne, who has helped us with the
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Grize, PhD, Institute of Social and Preventive Medicine,
Dept. of Environmental and Health Sciences, University
of Basel for correcting and formatting the manuscript.
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