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ABSTRACT: Asthma mortality increased in Switzerland between 1980 and 1994.
This study aimed to assess the economic burden of asthma in this country.

Chart reviews were conducted for the last five patients seen for asthma in physician
practices in 1996 and 1997. Direct expenditures and indirect costs for asthma-related
morbidity were determined.

A total of 589 patient charts were completely analysed, including 117 children’s
charts, obtained from 120 office-based physicians. The annual direct medical costs
were CHF 1,778 and the mean annual indirect costs were CHF 1,019 per patient for all
patients. The total estimated cost of asthma in Switzerland in 1997 was nearly CHF
1,252 million. Direct medical expenditures approached CHF 762 million, or 61% of
the total. In 1997, the indirect costs for asthma were estimated to have exceeded CHF
490 million. Of these costs CHF 123 million (25%) was associated with morbidity and
nearly CHF 368 million (75%) was associated with looking after asthmatic patients
who had to be cared for at home.

This study provides evidence that asthma is a major healthcare cost factor in
Switzerland, amounting to approximately CHF 1,200 million per year. The data
suggest that cost savings can be achieved by improving primary care for asthma in an
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Asthma is a common illness estimated to affect app-
roximately 480,000 people (7%) in Switzerland [1, 2].
Most patients with asthma have mild symptoms, which can
easily be controlled with outpatient care. Recent increases
in morbidity and mortality associated with this condition
[1, 2], however, suggest the need to re-examine each aspect
of control and prevention. This is especially striking as
mortality rates have decreased for most diseases in Swit-
zerland, whereas asthma-related deaths increased by 28%
between 1980 and 1994 [3]. One important component of
the morbidity caused by asthma in Switzerland is its
economic impact.

The field of economic appraisal has grown tremen-
dously over the last few years as a response to healthcare
cost-containment policies [4]. Several types of economic
study have been developed to assist in healthcare policy
management [5, 6]. A study of the costs of an illness can
provide insight into how healthcare resources addressing a
condition are distributed, and can lay the groundwork for
further policy decisions that will more effectively channel
financial resources toward this disease [7].

Materials and methods
Physician and patient sample

A total of 2,770 physicians was initially invited to
participate in the study by a letter stating the objectives and
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the design of the study. They were asked to provide the
number of asthmatic patients being treated in their practice
and to indicate whether or not they wanted to participate.
Participating physicians (see Appendix) were asked to
provide retrospective chart reviews for the last five patients
seen for asthma in order to minimize selection bias, i.e.
selecting patients with a particular level of disease severity.
The review was conducted by advanced medical students
directly in the physician’s office. Such an approach enabled
a coherent and consistent collection of data and offered the
possibility of resolving questions on resource utilization
directly with the participating physicians. All asthma-
related healthcare utilisation and events were collected,
covering a 12-month observation period between Septem-
ber 1, 1996 and August 8, 1997. Moreover, information on
the type of asthma treatment was collected by determining
whether the patient required long-term drug treatment as
opposed to acute treatment for attacks and exacerbations.

Cost estimates

Asthma-related costs include direct expenditures for
medical care and medical costs [8]. In this study, the direct
expenditures for medical care included cost and charges (as
a proxy for costs) for hospitalization, outpatient services,
physicians’ services (office visits) and medications. Infor-
mation on drugs indirectly related to asthma therapy, e.g.
treatment for candidiasis and oesophageal reflux, among
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others, were difficult to obtain and were not completely
taken into consideration. Indirect costs arising from mor-
bidity and mortality included the value of time lost from
work by the patients and by caretakers of patients with
asthma, respectively.

Expenditure for medical care

Hospital care. Expenditures were estimated by multi-
plying the number of days of hospitalization reported by
the costs (including federal subsidies) per inpatient day
spent in a general or specialized hospital. Not includ-
ed were federal subsidies provided to hospitals by the
Swiss government. The cost per day amounted to CHF
1,000. Visits to the emergency department without a
subsequent hospitalization were not valued, since the
individual services rendered could not be accessed.

Visits to physicians’ offices. To estimate expenditure for
outpatient care provided in physicians’ offices, the num-
ber of services rendered in each visit for asthma was
multiplied by the average charges for individual services
(including home visits) in 1995. This average fee was
calculated as the mean from seven different regions
(Basel-Stadt, Baselland, Bern, Lucerne, St Gallen, Neu-
chatel and Vaud). The most frequent unit charges are
listed in table 1. Data on community nursing were not
collected specifically, because these do not play a ma-
jor role in asthma management in Switzerland.

Other costs. Indirect medical costs, e.g. ambulance ser-
vices, were not valued, because these services are char-
ged directly to the corresponding sickness funds or
insurance companies. Patient travel costs, being mainly
cash expenditures, were not determined since they could
not be extracted from the medical records.

Medications. Data on antiasthma medications were
taken directly from the medical records (physicians are
allowed to sell medications directly to the patients in
some cantons, e.g. St Gallen and Baselland). The aver-

Table 1. — Unit cost of resources

Resources Cost CHF
Lung function 100
Spirometry 50
Chest radiography 70
Blood gas analysis 80
Arterial puncture 20
Aerosol inhalation 100
Methacholine provocation test 120
Skin-prick test 30
Physiotherapy (18 session) 360
Immunoglobulin 35
RAST 90
Theophylline plasma levels 40
Erythrocyte sedimentation rate 6
Haemoglobin 7
Differential blood count 23
Physician visit 20
Express consultation 30
Telephone consultation 10

RAST: Radioallergosorbent test.

age annual costs of medication were estimated by mul-
tiplying the average public prescription price for each
drug (B-agonists, theophyllines, corticosteroids, cromol-
yn) by the number of packs prescribed per year. Public
prescription prices were obtained from the 1997 Swiss
Drug Compendium (Arzneimittelkompendium) [9].

Indirect costs

Loss of work. Costs for asthma-related loss of work
(including the period of hospitalization) were calculated
for people currently employed using the human capital
approach. The costs were derived from the number of
asthma-related days of work lost multiplied by the aver-
age daily earnings (CHF 385). This is the official figure
reported by the Swiss Office of Statistics [10]. Data on
the number of days for which a caretaker had to stay
away from work to look after an asthmatic patient were
also collected. The costs were determined by multiplying
the number of days off work with the average daily
income (before tax) on the basis of official employment
statistics in Switzerland (CHF 385).

Loss of school days. The number of days away from
school was calculated. However, no economic costs
were attributed.

Clinical data

Although resource utilization was the primary interest of
this study, selected clinical data were also collected which
were felt to be important for further analyses. Such
parameters included the number of attacks, number of
exacerbations, length of attacks/exacerbations, last mea-
sured forced expiratory volume in one second (FEV1)
values and concomitant illnesses related to asthma.

Results

A total of 384 physicians participated and provided
data on the number of asthmatic patients they regularly
treat in their practice. On average, these physicians saw 23
(general practitioners) and 53 (paediatricians) asthmatic
patients per year. The final sample was taken from 120
office-based physicians from six different regions (Basel 7
(6%), Baselland 10 (8%), Berne 39 (33%), Lucerne 12
(10%), St Gallen 26 (22%), Neuchatel 10 (8%) and Vaud
16 (13%)) who were willing to participate in the study and
offered access to their medical charts. The main reason for
not participating in the study was due to the reluctance of
several physicians to give access to their medical records.
It was, therefore unlikely, that only physicians interested in
asthma were included in the study.

These regions include 2,944 million inhabitants (42% of
the Swiss population). Physicians were either general prac-
titioners (47%), internists (25%), lung specialists (11%) or
paediatricians (11%). This sample represents 5% of all
office-based practising physicians in Switzerland.

Patient characteristics

A total of 589 patient charts were analysed, including
117 children. The demographic data of these patients are



ECONOMIC BURDEN OF ASTHMA IN SWITZERLAND 283

Table 2. — Patient demographics

Variable All patients  Children Adults
n 589 117 472
Age yrs 4394252 9.842.41  52.4420.8
Height cm 161.1£15.9  139.5+£15.3 167.3+9.3
Weight kg 65.75£21.3  37.8420.8 72+15.7
Asthma diagnosed  10.62+13.7  4.56£3.5 12.18+14.9
since yrs
Type of asthma
treatment™®
Long-term’ % 69 50 73
As-needed* % 29 49 24

Data are meantsp. *: Figures do not add up to 100%; the
remainder indicates unknown treatment status; ': continuous
treatment between attacks/exacerbations; . treatment only
during attacks/exacerbations.

listed in table 2. Although disease severity was not spec-
ifically collected for the purpose of the study, the annual
rate of attacks and exacerbations was analysed. In the
patients studied, 34% of adults and 32% of the children
experienced attacks/exacerbations during the observation
period. The mean number of attacks/exacerbations in
these patients was approximately 1.8-yr™ in these 162 ad-
ults and 38 children. About one-quarter of adult patients
and half of the children required treatment solely for the
management of acute attacks and/or exacerbations, leav-
ing the remainder on continuous long-term treatment.

Resource utilization

Direct medical costs. The annual direct medical costs
are shown in table 3. In absolute terms, drug costs were
the largest cost factor in children (41.3% of total direct
costs) whilst being lower in adults. Furthermore, hos-
pital care was a major cost factor in adult patients and
accounted for 46.5% of total direct costs.

Indirect costs. Indirect costs were determined on the
basis of asthma-specific labour-force participation rates
(table 4). Hence, the mean of the annual indirect costs
per patient was CHF 1,019 for all patients (CHF 30 in
children and CHF 1,264 in adults). The largest propor-
tion of indirect costs was attributed to productivity
losses from the patient caregivers, even for adults, and
not from the patients themselves. For example, the
costs for caregivers for adults were CHF 946 per year,
whereas the indirect costs incurred by adult patients
were CHF 318 per year. Indirect costs in children were
CHF 30 per patient, based completely on productivity
losses by the caregivers

Table 3. — Mean direct medical costs per year per patient
in Swiss francs

Cost category All patients Children Adults
n 589 117 472
Outpatient care 196 139 210
Medication 653 340 731
Inpatient care 722 299 826
Referrals 12 15 11
Total 1583 793 1778

Table 4. — Labour-force participation rate of patients with
asthma in Switzerland

All Children Adults
Status patients (6-14 yrs) (=15 yrs)
Full-time 27 0 34
Part-time 3 0 3
Self-employed 3 0 4
Not employed 8 0 11
Jobless 2 0 2
Pensioner 25 0 31
Disability pensioner 4 1 4
Scholar 23 90 6
Student 2 0 2
No data 4 9 3
Total 100 100 100

Data are shown as percentages.

Total costs (direct plus indirect costs). The mean annual
direct and indirect costs amounted to CHF 2,602 per
patient in the overall study group. Costs were higher in
adult groups (CHF 3,042) than in children (CHF 823).
The corresponding cost structure of asthmatic patients is
shown in figure 1.

In order to determine the economic significance of
attacks and exacerbations on total treatment costs, the
number of attacks/exacerbations had to be determined
(table 5). On average, 0.63 attacks/exacerbations were
observed per patient, 0.60 per patient among children and
0.63 among adults. In 41% of children, a visit to a
physician was required and in 3.4% hospitalization. The
corresponding percentages in adults were 55.7% and
31%, respectively. The difference between children and
adults was statistically significant with respect to phy-
sician visits (p<0.01, 95% confidence interval (CI) -0.25—
-0.05). Total costs in patients with attacks were CHF
4,227, whereas annual treatment costs in patients without
attacks in the observation period were CHF 1,770 (fig. 2).
There was a striking trend towards higher treatment costs
in patients treated with steroids (adults: CHF 3,307;
children: 945) than in those not receiving any steroids
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Fig. 1. — Total annual cost of patients with asthma in Switzerland. &:

indirect costs (caregivers); [1: indirect costs (patients); W: referrals; Z:
inpatients care; N: medication; E3: outpatient care.
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Table 5. — Physician visits, specialist referrals, diagnostic measures and hospitalization

Status All patients Children (6-14 yrs) Adults (=15 yrs)
n 589 117 472
Physician visits

Total 3080 446 2634
Per patient 5.2 3.81 5.6
Referrals

Total 140 36 104
Per patient 0.24 0.31 0.22
Hospitalizations

Total 50 8 42
Per patient 0.08 0.07 0.09
Total patients 43 8 35
Hospital days/patient 0.72 0.3 0.83
Average length of stay per hospitalized patients days 9.86 4.39 11.2
Average length of hospitalization days 8.48 4.39 9.32
Diagnostics 0.18 0.18 0.18
Lung function per patient

Spirometry 0.52 0.46 0.53
Chest radiography 0.18 0.07 0.21
Days off work

Total patients with days off work 62 9 53
In % of all patients 10.5 7.7 11.2
Days off work per patient 0 28
Total caregivers with days off work 11 8 3
In % of all patients 1.9 6.8 0.6
Days off work per patient caregiver 10 2 25

during the observation period (adults: CHF 1,577,
children: CHF 385). This difference was due not only
to higher medication costs but also to all other cost cat-
egories, suggesting that these patients were also more
severely ill than nonsteroid users.

Epidemiology of asthma in Switzerland

Epidemiological studies in Switzerland suggest a pre-
valence of asthma of 6.7% in adults [11] and 7.4% in
children [12]. Thus, it can be estimated that in Switzerland
about 86,000 children and 395,000 adults suffer from
asthma.
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Fig. 2. — Comparison of annual costs in patients with and without
attacks and exacerbations. C+: children with attacks (n=38); C-: children
without attacks (n=79); A+: adults with attacks (n=162); A-: adults with-
out attacks (n=309). E: productivity loss (caregivers); &: productivity
loss (patients); [J: hospitalizations; N: medication; Z: outpatients care.

Total healthcare expenditure for asthma in Switzerland

Drug therapy is the principal treatment for asthma, with
total estimated prescriptions exceeding 4.6 million. This
study suggests an average of 41,595 hospitalizations
annually for asthma alone, with 15% involving people
=14 yrs of age. The average length of a hospital stay was
9.2 days in adults and 4.3 days in children. Hospital
expenditures were estimated at CHF 348 million, with 7%
of'this total being spent on children, i.e. those younger =14
yrs of age.

In the group of children, asthma was responsible for a
loss of >172,494 days of caretakers’ time from work.
Asthma in Switzerland accounts for a total loss of nearly 11
million work days among patients =15 yrs of age as well
as 9.8 million work days for caretakers.

The total estimated cost of asthma in Switzerland in
1997 was close to CHF 1,252 million. Direct medical
expenditures approached CHF 762 million, or 61% of the
total. The largest category of direct medical expenditure
was that of hospitalizations (CHF 348 million), with drug
prescriptions being the second largest category (CHF 314
million). Physicians charges accounted for CHF 94 mil-
lion, or almost 6% of the direct expenditures.

In 1997, the indirect costs for asthma were estimated to
have exceeded CHF 490 million. Of these costs CHF 123
million (25%) were associated with morbidity, whereas
nearly CHF 368 million (75%) were associated with the
home care of asthmatic patients.

Discussion

Healthcare systems are meant primarily to reduce
morbidity and premature death. Studies of the cost of a
given illness can provide insights into the pattern and
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categories of spending for that particular disease and clear
the path for the necessary modifications to reduce therapy
costs. Expenditures for asthma medications in Switzerland
approach an impressive CHF 314 million annually. Today,
drug therapy for asthma consists mainly of topical steroids,
long- and short-acting B-agonists and has moved away
from cheaper medication, e.g. theophyllines. More expen-
sive prophylactic medications such as cromolyn and
ketotifen have been replaced widely, as well as older medi-
cation such as antihistamines. Topical steroids and long-
acting b-agonists are expensive drugs and the observed
trend is accompanied by a rise in the costs of asthma medi-
cation. The overall costs of asthma treatment, however, are
expected to decrease, as better and more effective drugs
help to reduce asthma morbidity. In this case, reimburse-
ment systems should be able to accommodate easily the
increased expenditure for asthma pharmacotherapy.

Socioeconomic studies also have their limitations and
caution must be exercised in their interpretation. The cost
per unit of service as well as the value of resource used in
the treatment of asthma itself are, at times, hard to quantify
with sufficient accuracy. Calculating the cost of an illness
requires information on all major direct expenditures as
well as indirect costs. The present data may represent a
conservative estimate of the overall costs, because no data
were collected on community nursing services or the costs
for visits to an emergency department without subsequent
hospitalization. To the authors’ knowledge, no large-scale
study to analyse medical charts has yet been performed in
Switzerland.

The results of this study extend the findings of previous
research in this area. Other cost-of-illness studies have
been performed in several European and non-European
countries [13—18]; however, a direct comparison is dif-
ficult. A comparison may be feasible with Germany, a
country with a similar socioeconomic environment and
approach to healthcare delivery [19]. Here, the estimates of
direct medical expenditure and indirect costs were derived
from the official health statistics of 1992. By adding direct
and indirect costs, the total amounts to approximately 5.13
billion DEM for a population of 80.3 million inhabitants.
Of this, 61.5% is direct costs, consisting of outpatient care,
drugs, hospital treatment, rehabilitation and compensation
for occupational asthma as well as sickness benefits, and
38.5% is indirect costs, caused by payments for days off
work, premature retirement and premature death due to
asthma.

A similar retrospective study was performed in
Germany [20]. Using standardized questionnaires, data
were acquired from 216 patients and assigned to subgroups
in accordance with the degree of severity of asthma. The
patients were treated in the offices of 23 general practi-
tioners and internists, selected at random from a list of all
relevant practices in Germany. The use of resources, i.e. all
diagnostic and therapeutic measures, were recorded retro-
spectively for a period of 1 yr. In addition to direct costs,
indirect costs, e.g. productivity losses due to illness-related
absence from work, were estimated. The annual costs of
treating adult asthmatics were calculated, ranging DEM
3,330-DEM 12,016. With progression of the disease,
direct costs due to hospitalization in particular, as well as
indirect costs, rose in a disproportionate manner. For
children, the annual direct costs of asthma treatment were
between DEM 2,950 and DEM 4,811.

Improving asthma care means focusing on the providers
of care. Nearly 75% of ambulatory visits for asthma
involve physicians from the three primary care specialities,
general practitioners (43.1%), paediatricians (11.1%) and
internists (20-22%) [21]. Improving asthma care with the
goal of reducing overall costs means enlisting the partici-
pation of these providers and improving their models of
care rather than focusing on asthma specialists alone.

This study allows an estimation of the potential econo-
mic impact of managing asthma with effective intervention
programmes. The impressive figure of total costs for as-
thma, as a percentage of Swiss total healthcare expendi-
ture, becomes more transparent when categorizing costs
according to inpatients and outpatients. The statistical
report of the Swiss Association of Hospitals has shown the
average length of stay for asthmatic patients to be 13 days
[22]. The largest single category of direct costs in the
present study was due to hospitalization. Studies have
suggested that relatively inexpensive, primary care-based
intervention strategies, e.g. health education of patients and
doctors, regular follow-up of patients in doctors’ offices
and by paramedical personnel as well as structured home
care, considerably help to reduce the number of hospi-
talizations.

The potential of cost savings achieved by shifting from
extremely expensive hospital care to far less expensive
ambulatory care becomes readily apparent from these
analyses. Therefore, if the costs of asthma treatment are to
be reduced and with regard to any future efforts in directing
health policy towards the improvement in asthma care,
emphasis should be placed on improving the effectiveness
of primary care for asthma in an ambulatory setting. There
seems to be no doubt that significant savings in total
healthcare expenditure can easily be achieved by a shift
towards newer, more innovative, albeit more expensive,
medications by helping to reduce the severity of asthma-
related morbidity. As an additional bonus, the quality of
life in these patients is improved considerably. More
detailed pharmacoeconomic considerations of new ther-
apeutic modalities that go beyond a simple cost-of-unit
thinking, which include quality-of-life assessments, will
clearly be needed to demonstrate the value of future
approaches in managing asthma and asthma-related dis-
orders.
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Appendix

The following physicians participated in the study: U.
Aebi, Biel; P. Affolter, Basel; W. Ammann, Neuchatel; M.
Augstburger, St Gallen; E. Bachmann, Bremgarten, W.
Bachmeier, Langnau; A. Bichler, St Gallen; Y. Barbier,
Lausanne; M. Bieler, St Gallen; M. Bigler, Rorschach; A.
Bornet, Chateau d’'Oex; R. Bourgeois, Chardonne; C. Brii-
gger, Bazenheid; C. Biihler, Liebefeld; U. Biirki, Thun; E.
Biisser, Luzern; S. Th. Christen, Hasle-Riieggsau; R. Chri-
sten, Thun; M. Corneo, Richen; R. Denoth, Rorschach;
J-B. Drapel, Renens; H-U. Dubach, Langenthal; D. Diirr,
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Heimberg; A. Durrer, Bern; H-J. Eglin, Richen; B. Ester-
mann, Malters; U. Fahrni, Thun; D. Flach, Biel; J. Frit-
schi, Obernau; J.J. Fritschi, Pfeffingen; B. Frithauf, Walen-
stadt; R. Furer, Munsingen; A. Gehl, Buchs; A. Geiger,
Saint-Prex; M. Giordano, Le Locle, F. Glassey-Perrenoud,
La-Chaux-de-Fonds; M.P. Gnédinger, Steinach; M. Gros-
senbacher, Ringgenberg; R. Gubser, Neuchatel; R. Harri,
Boltigen; R. Hauser, Schonbiihl-Urtenen; M. Hausmann,
Pratteln; H. Hochreutener, Interlaken; P. Hutter, Niederuz-
wil; M. Kégi, Bern; B.J. Keist, Ebnal-Kappel; G. Keller,
Kronbiihl; P. Kindler, Arlesheim; G. Klein, Wauwil; C.
Knoll, Biel; A. Kramis, Emmenbriicke; J-P. Kulling, Gland;
B. Kuster, Luzern; C. Laperrouza, St-Aubin NE; B. Laub-
scher, Neuchatel; J-D. Lavanchy, Yvonand; S. Lehmann,
Reigoldswil; B. Liechti, Bern; L. Litschgi, Basel; A. Lud-
er, Interaken; C. Miitzener, Stettlen; A. Marti, Briigg; P.
Meier, Sissach; J-C. Meuwly, Yverdon-les-Bains; P. Mo
Costabella, Lausanne; A. Molnar, Prilly; S. Mosimann,
Liitzelfith; A. Mourad, Vevey; C. Mullis, St Gallen; R.
Naegeli, Riithi; P-A. Nicod, Froideville; G. Nicolet-
Chatelain, Nyon; B. Ninck, Zell; W. Oesch, Gommiswald;
A. Packy, St Gallen; J-M. Perrin, Miinsingen; C. Plet-
scher, Murg; B. Portmann, Ruswil; F. Racine, Bevaix; E.
Riesen, Ziefen, M. Roéthlisberger, Biitzberg; C. Rothlis-
berger, Grossaffoltern; J. Rohrer, Bern; F. Rohrer, Lausen;
L. Riitzler, Altstdtten; C. Schibler, St Gallen; K. Schiess,
Mosnang; R. Schlaepfer, La-Chaux-de-Fonds; H. Schmid,
St Gallen; 1. Schmid, Basel; U. Schneeberger, Niederonz;
H. Schén, Hochdorf; R. Schiick, Heerbrugg; G-C. Serena,
Basel; B. Siegrist, Bern; E. Singeisen, Rohrbach; P.
Sladovnik, Reussbiihl; C. Solér-Bischof, Will; C. Soma-
din, St Gallen; B. Spillmann, Basel; Y. Stocker, Will; M.
Strupler, Grindelwald; R. Stucki, Lutry; H. Suter, Lyss; C.
Teelmann, Allschwil; E. Thiirig, Nebikon; F. Verdon, Neu-
chatel; J.A. Vogeli, Biel; A. von Graffenried, Biglen; H.
Wacker, Allschwil; J. Wacker, La Chaux-de-Fonds; P.
Wilchli, Meiringen; R. Willi, Jona; G. Wagner, Lausanne;
J. Weber, Bottmingen; A. Weiersmiiller, Bern; M. Werder,
Luzern; P. Widmer, Crans/Céligny; Y. Zgraggen, Thoris-
haus; A.Z. Schmid, Miinsingen.
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