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Introduction

The objective of this study was to analyze
the costs and quality of life (QoL) related to
disease severity and progression of patients
with multiple sclerosis (MS) in Austria. The
study is part of a multinational cross-sectio-
nal study in nine European countries and
was performed during late spring 2005 [1].
The European study collected all resource
consumption and productivity losses due to
MS, and results are reported from the soci-
etal perspective. This eliminates one of the
methodological issues when comparing
across countries, represented by differences
in coverage by social systems or insurances.
Thus, all costs are accounted for regardless
of who ultimately pays, and productivity
losses are estimated using the human capi-
tal approach. This paper presents details on
data collection, cost calculations and results
for Austria. (For a detailed discussion of the
methods used for the study, see the general
paper on methodology by Kobelt et al. in
this supplement.)

In order to analyze the effect of disease
progression on costs and QoL, it is impor-
tant to enroll a sufficient number of patients
at all levels of disease severity to allow ana-
lysis. Selecting a sample that matches preci-
sely the prevalence of the type of MS or the
distribution across disease severity is of les-
ser importance. These can be adjusted using
epidemiological data to estimate the total
cost of MS in Austria. This was done in an
earlier analysis in Austria, which followed a
methodology similar to the current study
[2]. The authors used a published epidemi-
ological study that reported the prevalence
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of patients with mild, moderate and severe
disease [3] and extrapolated costs to the to-
tal estimated population of around 8000
MS patients in 1999. In the societal perspec-
tive, the annual cost per patient was estima-
ted at € 47 000, of which public payers cove-
red roughly one third [2]. Total cost for Aus-
tria was estimated at € 400 million.

The calculations were based on an esti-
mated prevalence of 98.5 per 100000 in-
habitants [3], which is similar to that of
other countries in Europe [4]. The pro-
portion of patients at different levels of
disease severity was based on the Expan-
ded Disability Status Scale (EDSS) [5]
and estimated at 40% for patients with an
EDSS score of <3, 32.6% for patients with
an EDSS score of 3-6 and 27.4% for pa-
tients with an EDSS score of >6. The re-
spective proportions estimated by Pugli-
atti and colleagues across Europe were 45
to 55% for mild disease (published range

20%

33 t0 80%), 20 to 30% for moderate disease
(range 13 to 48%) and 15 to 20% for severe
disease (range 5 to 39%).

Compared to both the European esti-
mates and the earlier Austrian study, it
appears that patients with moderate di-
sease, but possibly also those with severe
disease, may be somewhat over-represen-
ted in our current study. This illustrates
the possible impact of the method of pa-
tient enrollment and data collection in our
study. Patients with very early disease may
not yet be members of an MS patient soci-
ety, and the anonymity of the survey does
not permit verification of the self-assessed
EDSS scores. The epidemiological study
by Baumhackl and colleagues found a high
correlation between physicians’ and pati-
ents’ assessment of disability [3], and the
smaller proportion of patients with mild
disease in our study must therefore be as-
sumed to be a consequence of enrollment.
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Fig. 1 A Distribution of patients across severity levels. The sample contained enough patients at all le-
vels of disease severity to analyze the effect of MS on costs. Even the smallest groups, at an EDSS score

of 3, 4 or 6, contained more than 76 patients
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However, the study enrolled sufficient pati-
ents at all levels of the disease to allow ana-
lysis, as shown in @ Fig. 1.

Contrary to disease severity, Ganzinger
and colleagues reported difficulties with
self-assessment of the MS course. The ma-
jority of patients rated their disease as se-
condary progressive MS (34%) or prima-
ry progressive MS (23%), while as many
as 11% did not know. Compared to over-
all estimates for Europe, the proporti-
on of patients with relapsing-remitting
MS (RRMS) is thus underestimated (32%
compared to 40 to 60%) [3, 4]. The aut-
hors, therefore, did not present cost esti-
mates by disease type. We encountered
the same difficulty in our current survey,
and therefore do not exploit this informa-
tion in our analysis.

Patients and methods

Methods

The study used a prevalence-based ap-
proach, and data were collected in a cross-
sectional survey directly from patients,
with the objective of including all costs
due to MS. Patients were instructed to ex-
clude consumption not related to MS in
order to estimate costs of MS rather than
costs of a patient with MS. As MS is well
defined, and unrelated comorbidity is re-
latively low due to the young age of the pa-
tients, such a separation appears possible.

Patients

Questionnaires were sent out to all 2995 pa-
tient members of the Austrian MS Socie-
ty, which is the only registered MS patient
organization in Austria and represents an
estimated 37% of MS patients in the coun-
try. There were no other ongoing surveys
from this society at the time of this stu-
dy. The questionnaire informed patients
about the purpose of the study and how da-
ta would be used. Patients provided written
consent to use the information they provi-
ded for research and publication.

Data collection
All data were collected with the question-

naires. Demographic background vari-
ables included age, gender, marital status,
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Abstract

This cost-of-illness analysis is part of a Eu-
rope-wide study on the costs of multiple scle-
rosis (MS) and is based on information from
patients in Austria. The objective was to es-
timate the costs and quality of life (QoL) re-
lated to the level of disease severity and pro-
gression. Questionnaires were sent to 2995
patients registered with a nationwide patient
organization. Patients were asked to provide
details regarding the type of disease, relaps-
es, level of functional disability, resource con-
sumption (medical and non-medical), work
absence, sick leave and informal care, as well
as QoL. Surveys from a total of 1019 (34.0%)
patients were used in the analysis, of which
the mean (standard deviation [SD]) age was
50 (12.2) years; 70% of patients were female.
Patients with mild disease (Expanded Disabil-
ity Status Scale [EDSS] score 0-3) represent-
ed 41% of patients, 36% had moderate dis-
ease (EDSS score 4-6.5) and 22% had severe
disease (EDSS score >7). The mean (SD) EDSS
score in the sample was 4.4 (2.4), with a mean
(SD) utility of 0.55 (0.32).

Costs are presented from the societal per-
spective as well as from the viewpoint of pay-
ers of care and invalidity. Mean total annu-
al costs for an average patient in the sam-
ple were estimated at € 40300 in the societal
perspective, whereas payers' costs were es-
timated at only half of this. Disease-modify-
ing drugs represented a quarter of all costs
in the payer perspective, but only 12% of so-
cietal costs. For society, the highest cost was
the loss of productivity (36%), while pay-
ments for this loss (invalidity pensions and

sick-leave compensation) accounted for only
21% of total costs to payers. Costs are highly
correlated with disease progression, increas-
ing four-fold from early disease to very se-
vere disease (€ 16 000 to € 63 800). Mean an-
nual costs per patient reported are thus de-
termined by the distribution of disease sever-
ity in the sample. Workforce participation de-
creases from roughly 75% in early disease to
less than 10% in the late stages, despite the
fact that 70% of patients with an EDSS score
of 8 or 9 are still below the official retirement
age. Consequently, productivity losses in-
crease over fivefold. In parallel, costs of in-
formal care increase from € 325 per year at
an EDSS score of 0-1 to over € 20000 at an
EDSS score of 8-9. Hospitalization is very in-
frequent in early disease, representing less
than € 1000 for patients with an EDSS score
of 0-1, but increases steeply for patients with
an EDSS score >5. QoL, measured as utility
scores, decreases rapidly from almost 0.90 to
0.05 as disability becomes severe. However,
the loss of utility is evident at all disease lev-
els. Young patients with an EDSS score of ap-
proximately 2 have a utility that is 0.15 low-
er than matched individuals from the gener-
al population. This loss increases to approx-
imately 0.4 for patients over 60 years of age
with an average EDSS score of 6.0-6.5. Pa-
tients with a recent relapse had lower utility
(=0.1) and higher costs (+ € 4750).

Keywords
Multiple sclerosis - Costs - Utility - Quality of
life - Austria
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Table 1 Unit cost sources

Resource

Hospital care (inpatient admission
and outpatient care)

Nursing home

Rehabilitation centres

Specialist visits

Tests

Physiotherapy

Occupational therapist and psychologist
Acupuncturist

Chiropractor and homeopath
Prescription drugs

Over-the-counter drugs
Investments
Home help

Nurse home visits
Transportation

Informal care

Indirect costs, production losses, long-term sick
leave, and early retirement

9DRG diagnosis related group

Data source(s)

Leistungsorientierte Krankenanstalten Finanzierung (LKF):

Fallpauschalen (DRGs) for MS admissions:

—2-6 days, Fallpauschale (DRG?) A (specific services)

—>6 days Fallpauschale (DRG) C as an approximation (age <69 years, no specific services)
Pflegetelefon at Bundesministerium fiir soziale Sicherheit, Generationen und Konsumentenschutz:

telephone interview and http://www.bmsg.gv.at
Pensionsversicherung: telephone interview

Statutory tariff for physicians, Wiener Gebietskrankenkasse: telephone interview
Statutory tariff for physicians, Wiener Gebietskrankenkasse: telephone interview

Vertragsfachdrzte fiir Physikalische Medizin

Statutory tariff for physicians, Wiener Gebietskrankenkasse: telephone interview
Zentrum fiir Gesundheit (http://www.zentrum-fuer-gesundheit.at/honorar.html)

Telephone interviews, specialists and specialist assistants

Erstattungskodex (EKO)

www.pharmazie.co.at/contents.htm, and interviews with pharmacists

Patients' indications, verified where possible
Patients' indications, verified where possible

Pflegetelefon at Bundesministerium fiir soziale Sicherheit (http://www.bmsg.gv.at)
Generationen und Konsumentenschutz and Caritas Vienna (http://www.caritas-wien.at)

Telephone interview with Caritas Vienna and Wiener Gebietskrankenkasse
Pflegetelefon at Bundesministerium fiir soziale Sicherheit, Generationen und Konsumentenschutz

(http://www.bmsg.gv.at)

Average gross salary for mean working time in the overall population less employee contributions at

18% and 33% income tax(www.oecd.org)

Statistisches Jahrbuch 2005 (http://www.statistik.at/jahrbuch 2005/pdf)
Wirtschaftskammer (http://portal.wko.at) and OECDP (http://www.oecd.org)
Wiener Gebietskrankenkasse (http://www.sozialversicherung.at)

YOECD Organisation for Economic Co-Operation and Development

living situation and level of education.
Disease information covered year of diag-
nosis, age at first symptoms, type of MS,
relapses during the past 3 months and a
self-assessment of the current EDSS level.
Information was also collected on work
capacity, including patients' employment
status, work changes due to the disease,
short- and long-term sick leave and early
retirement. Resource use collected con-
cerned all MS-related health-care and
non-medical consumption. To ensure
high-quality data, the recall period was
varied between different items, as major
but infrequent events are easier to recall
over longer time periods than, for exam-
ple, drug use or home care. Health-care
resources included inpatient and outpa-
tient admissions, visits to physicians and
other healthcare professionals, tests and
procedures and medication. With the ex-
ception of medication, consumption relat-
ed to the preceding 3 months. Details on
medication, services such as home help or
informal care (unpaid help) by family or
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friends were collected for the past month
only, while major investments such as
transformations to the house or car or the
purchase of a wheelchair were collected
for the past year.

QoL data were collected in the form of
utility, using a generic instrument (EQ-
5D) [6]. Patients’ answers to the five ques-
tions addressing well-being are translated
into utilities via a social tariff developed
with the general population [7]. Utilities
express preferences of the population for
given health states, on a scale anchored
between o (death) and 1 (full health). Ne-
gative values, i.e. health states considered
worse than death, are possible on this sca-
le, but for simplicity they were set to zero
in this analysis. In order to ensure compa-
rability across the countries participating
in the study and due to the fact that no
specific tariff for Austria is available, we
used the tariff originally developed in the
United Kingdom [7]. In addition, a visual
analogue scale was used to measure pati-
ents’ level of fatigue during the last 48 h.

Cost

In the main analysis, costs are estimated
from the societal perspective, including all
costs at full, regardless of who ultimately
pays, with indirect costs valued according
to the human capital method. However,
costs incurred by social insurance systems
are also estimated, using tariffs for services
covered by the statutory insurances and in-
validity pensions and sick leave compensa-
tions to estimate indirect costs.

Unit costs were collected during the
first quarter of 2005 and are generally ba-
sed on 2004/2005 prices. If a source was
from an earlier year, prices were inflated
to 2004/2005 levels using the consumer
price index (CPI). @ Table 1 presents de-
tails on the major sources for unit costs
and summarizes the methods of cost cal-
culations.

When no standard unit cost was availa-
ble (e.g. for transformations to the house
or car or for home help), patients' indica-
tions were used. However, costs quoted



Table2 Demographics of the sample

Patient demographics Proportion
ormean (SD)
Total number of respondents 1019
Gender
Female 70.4%
Male 29.2%
Missing 0.4%
Age distribution
Mean (SD) age 50.0(12.2)
Proportion aged =65 13.0%
18-29 years 3.3%
30-39 years 17.4%
40-49 years 28.6%
50-59 years 26.4%
60-69 years 19.0%
70-79 years 4.4%
>80 years 0.9%
Education
Primary school 14.3%
High school 54.2%
Professional diploma 19.4%
University degree 11.7%
No answer 0.4%
Employment
Currently employed 30.4%
Changed working hours 6.7%
Change type of work 5.6%
Employed, working full-time  20.4%
Long-term illness 0.6%
Short-term sick leave 26.5%
(past 3 months)
Early retired 47.1%
Early retired due to MS 44.5%

were systematically verified, and outliers
(defined as more than one standard de-
viation from the sample mean) were cor-
rected and taken to the standard deviati-
on. For devices (e.g. wheelchairs), costs
indicated were verified against an average
available cost. For the perspective of the
payer, only those costs identified by pati-
ents as having been covered by insurance
were included.

Informal care was considered a direct
cost. Valuation was based on the disposab-
le income, i.e. the net income after social
contributions (18%) and income tax (~33%)
after taxes. There are other methods to esti-
mate the cost of informal care, in particular
using the cost of a professional care-giver
(replacement cost) or productivity losses by
employed relatives and friends. Using the
disposable income generally produces esti-

Table 3 Disease information

Disease type and Proportion or

severity mean
Diagnosis

Mean (SD) age at first 34.7 (10.4) years
diagnosis

Mean (SD) age at first 31.5(10.2) years
symptoms

Type of MS

Relapsing-remittingMS ~ 35.6%
Progressive MS 55.1%

Don't know 7.5%

No answer 1.9%

EDSS? level (disease severity)

EDSS score 0-3 40.6%
EDSS score 4-6.5 35.6%
EDSS score 7-9.5 22.2%
Mean (SD) EDSS score 44(2.4)
Median EDSS score 45b
Relapses during past 3 months
Yes 16.8%
No 70.2%
Unsure 10.1%
No answer 2.9%

9EDSS Expanded Disability Status Scale
549.8% of patients at EDSS score of 0-4.

mates that are between these two methods,
with the use of replacement cost usually
producing the highest cost.

In the societal perspective, production
losses were valued using the cost of labour,
i.e. average gender-specific gross salary in-
cluding employers’ contribution (25%). The
cost of sick leave was adjusted for patients’
working hours, while early retirement due
to MS for patients <65 years of age was ba-
sed on average national working hours.
In the payer perspective, invalidity pen-
sion payments were used for patients on
early retirement. For short-term sick lea-
ve no cost was included, as no compensati-
on is paid from the insurances for the first
12 weeks, which corresponds to the maxi-
mum length of short-term sick leave defi-
ned in our study. For long-term sick leave,
per diem compensation was included.

Analysis

An online database was created to facilitate
data entry and analysis. The database was
designed so that data entry errors were mi-
nimized, e.g. requiring key cells to be filled
in, applying numeric checks regarding the
number of days/h/etc possible during a cer-

tain time period, as well as logical checks
concerning combinations of certain an-
swers, such as employment status and ear-
ly retirement, combinations of disease-mo-
difying drugs (DMDs), etc. Subsequently,
each resource was multiplied by the rele-
vant unit cost and scaled up to 1 year. In
the results section, the cost per patient is
reported both for the entire sample du-
ring 1 year and for those patients who used
the resource during the given time period.
Where relevant, the mean quantities are al-
so reported in the same way. For the analy-
sis of costs and utilities by EDSS level, the
mean values were calculated.

The cost of a relapse was estimated from
the difference in costs incurred by pati-
ents with a relapse during the 3 preceding
months compared to patients without a re-
lapse. For this calculation, we used infor-
mation from patients at an EDSS score <5,
as relapses diminish over time. Patients at
severe EDSS levels may therefore not on-
ly incur fewer relapses, but these levels also
may not have the same impact in patients
who are already physically dependent.

Results

Patient demographics and
background information

The questionnaires were returned by 1047
patients, establishing the response rate at
35%. Twenty-eight patients returned the
questionnaire empty, leaving a total of 1019
patients (34%) who were included in the
analysis. Of the sample, 70.4% were female
and the mean age was 50 years (@ Table 2).
Fifty-five percent of patients were between
40 and 59 years of age, and the proportion
of patients over 65 was 13%.

In our sample, 30.4% of patients were
employed or self-employed, two thirds of
them full-time. Six patients were on long-
term sick leave, while 47.1% of patients
were early retired, the vast majority of the-
se (94.5%) because of their MS (B8 Table 2).
This is almost identical to the findings in
the study by Ganzinger and colleagues
[2], where 28% of patients were employed
and 41% were on early retirement, despite
a somewhat younger population (mean
age of 47 years compared to 50 in our stu-
dy). About one in four employed had ta-
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ken short-term sick leave during the past 3
months due to MS.

Of those currently in employment, one
fifth (21.9%) had to reduce their working
hours and 18.4% had to change the type
of work because of their disease. This cor-
responds to about 12% of the sample, and
again compares well to the 10% identified
by Ganzinger and colleagues [2]. For al-
most 70% of these patients, the change
in work meant a reduction in income of
roughly one third.

B Fig. 2 shows the proportion of pati-
ents <65 years of age employed at diffe-
rent levels of EDSS. While early in the di-
sease three quarters of patients are wor-
king, this proportion shrinks to 9% for pa-
tients with an EDSS score of 7 and to 1.5%
above an EDSS score of 7, despite the fact
that 78 and 70% of patients, respective-
ly, are still below the normal retirement
age. The sharpest reduction in the ability
to work, or the time at which patients can
obtain early retirement, occurs at approxi-
mately an EDSS score of 3, where work ca-
pacity is reduced from 75 to 43%, and then
again at an EDSS score of 5, where it is re-
duced to less than 20%.

Disease information and QoL

Disease information

On average, patients were 35 years old at
diagnosis, with first symptoms occurring
approximately 3 years earlier (@ Table 3).
Similarly to earlier studies, patients ap-
peared to have difficulties with defining
the type of their MS. Thirty-six percent
of patients declared having RRMS, 55% a
progressive form of the disease, while ap-
proximately 10% did not know or did not
answer. The proportion of patients with
relapsing MS in our sample is thus slight-
ly lower than the European estimates by
Pugliatti and colleagues [4] and the fin-
dings in Austria [3].

Patients found it apparently easier
to assess the level of disability, and only
1.5% omitted this answer. The mean (SD)
EDSS score in the sample was 4.4 (2.4),
with 49.8% of patients at an EDSS of o—4
(B Table 3). Forty-one percent of patients
had mild disease (defined in our study as
an EDSS score <4), 36% had moderate di-
sease (EDSS score 4-6.5) and 22% were se-
verely disabled (EDSS score >7).
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Fig. 2 A The effect of MS on work capacity. Work capacity decreases significantly with increasing di-

sease severity
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Fig. 3 A Effect of MS on utility (QoL). Utility scores are preference weights of the general populati-
on for health states on a scale between 0 = death and 1 = full health. For this study, utilities were
measured using the EQ-5D [6] and original population tariff developed for the United Kingdom [7]

Seventeen percent of patients had ex-
perienced an exacerbation during the pre-
ceding 3 months, defined in the questi-
onnaire as symptoms lasting more than
48 h. However, 10% of patients were un-
sure and 3% did not answer the question,
indicating the difficulty in defining a re-
lapse, particularly in the later stages of the
disease with more permanent disability.

QoL

Almost all patients completed the EQ-5D
(91%), and the mean utility in the samp-
le was estimated at 0.55. This is lower by
0.27 than the score estimated for an age-
and gender-matched sample of the gene-
ral population.

Utility decreases significantly with wor-
sening disease (B Fig. 3). This is the case
even when accounting for the fact that uti-
lity decreases with age in the general popu-
lation (from approximately 0.94 for the age
group 18—29 years to approximately .70 for
those >80 years of age), and age and advan-
ced disease are interrelated. Young patients
with an average EDSS score of slightly be-
low 2 had a utility reduction of o.15, whi-
le patients over 60 years, with an average
EDSS score of approximately 6, lost on ave-
rage roughly 0.4 in utility.

The utility loss due to a relapse was cal-
culated as the difference in the mean utili-
ty scores of patients with and without a re-



Table 4 Use of medical resources and estimated direct health-care costs

Type of resource Proportion Quantityused  Cost per user for recall period (2005 €) Estimated cost per patient per year
using in recall period?® (2005 €)
resources

Mean Mean SD Mean SD
Total direct health-care 17302 17164
costs
Hospital stay, total 25.8% 27.0 days 4340 2298 4481 8917
Neurology 13.0% 15.7 3040 305 1575 4109
Other wards 4.9% 10.5 2799 363 549 2441
Rehabilitation 12.9% 21.7 3562 1747 1832 5385
Nursing home 2.8% 57.6 4606 2416 524 3459
Ambulatory care, total 76.4% 15.2 visits 1714 2836 5243 10337
Day care (outpatient) 34.6% 10.2 2751 3226 3812 9220
Neurologist 48.6% 32 52 95 102 284
Internist 6.4% 22 36 35 9 50
Urologist 11.5% 1.9 31 35 14 61
Ophthalmologist 12.0% 14 24 15 1 37
Psychiatrist 4.5% 45 74 65 13 82
General practitioner 45.6% 4.0 65 64 119 217
Nurse 0.3% 20.7 827 671 10 215
Physical therapist 22.0% 11.9 722 1565 635 3164
Counselor 1.3% 139 856 1381 44 713
Occupational therapist 2.3% 7.7 351 655 32 438
Speech therapist 0.8% 79 1042 2491 33 905
Acupuncturist 2.1% 5.6 1499 1628 124 1248
Chiropractor 1.3% 39 490 499 25 309
Psychologist 4.2% 5.5 469 841 79 781
Homeopath 4.4% 3.0 833 1497 147 1421
Optician 4.1% 13 207 179 34 219
Tests and imaging, all 36.2% 2.7 tests 167 155 242 492
MRIP (brain) 18.1% n/ad 171 0 124 263
MRI (spine) 11.9% n/a 171 0 81 221
CT®scan 3.8% n/a 110 0 17 84
Spinal tap 0.6% n/a 19 0 0 6
Evoked potential 3.9% n/a 45 0 7 35
Ultrasound 5.4% n/a 34 0 7 31
Electrocardiogram 4.6% n/a 9 0 2 8
Blood test 25.5% 2.0 4 5 4 1"
Pharmaceuticals, all 84.5% n/a 724 561 7336 6942
Disease-modifying drugs 39.8% n/a 1037 144 4957 6190
Other prescription drugs 58.1% n/a 300 478 2093 4722
Cytostatics 6.0% n/a 920 1005 661 3929
Anti-inflammatory 23.4% n/a 402 231 1126 2440
Antipasticity 30.4% n/a 39 21 141 255
Antidepressants 22.1% n/a 30 31 80 231
Urological drugs 16.1% n/a 29 8 57 135
Over-the-counter drugs 45.6% n/a 52 34 286 416
9The recall period is 3 months for inpatient care, ambulatory care and imaging, and 1 month for consumption of drugs
bMRI magnetic resonance imaging
CT computer tomography
n/a not applicable
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Table 5 Direct non-medical costs

Type of resource Proportion
using resources
Total direct non-medical
costs
Total investments 25.6%
Stair lift, elevator 2.2%
Bed lift 0.9%
Ramps, rails 2.6%
Other home modifications 7.7%
Walking aids 6.5%
Wheelchair 3.3%
Electric wheelchair, scooter 2.9%
Car modifications 3.1%
Special utensils/devices 3.7%
Glasses 7.8%
Total services 24.5%
Nurse visits, home 5.6%
Home help 11.7%
Transportation 15.5%
Informal care® 57.9%
bn/a not applicable
Using disposable income for costing

Quantity usedin  Societal perspective
recall period?®

(2005 €)

Mean Mean SD
n/ab 3456 4588
n/a 8215 5124
n/a 1291 613
n/a 1003 958
n/a 3916 3959
n/a 122 232
n/a 1870 1445
n/a 4680 23805
n/a 3925 3319
n/a 478 510
n/a 281 120
78.7h 498 1149
37.0 648 746
86.1 656 1380
n/a 60 67
147.3h 864 1124

9The recall period is 1 year for investments and 1 month for services and informal care

Cost per user for recall period

Estimated cost per patient per year
(2005 €)

Mean SD
8351 14589
885 2766
177 1403
1 132
26 218
300 1507
8 66

62 425
138 922
123 897
18 133
22 82
1466 7288
435 2759
919 6179
112 409
6000 11462

Productivity losses Proportion of
patients

Total productivity

costs

Short-term absence 25.0%

Patients on actual leave  25.0%

Long-termsickleave  0.6%

Patients on actual leave  0.6%

Early retirementdue  44.5%

toMs

Patients actually retired 44.5%

9Recall period of 3 months

Table 6 Productivity losses

Number of Estimated cost per patient per
days® year (2005 €)
Mean SD
14657 16494
14 421 1870
17.3 5236 4292
86 1148
90 14606 3695
n/a 14150 16783
20 31830 8391

lapse. Patients with a relapse had on ave-
rage a utility loss of 0.1 (p<o0.05).

Costs

Direct health-care costs

O Table 4 presents details on the use of
medical resources during the respective
recall periods. In our sample, 25.8% of pati-
ents had been hospitalized during the past
3 months, most often in neurology wards
or rehabilitation centre, for an average of
27.0 days. The average length of stay is de-
termined by half of those patients admit-
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ted for rehabilitation for an average du-
ration of 22 days, and a small proporti-
on of patients admitted to nursing homes
for an average of 58 days. Stays in neuro-
logy wards, however, lasted an average of
16 days. Of the total annual cost per pati-
ent in the sample, over 40% were due to re-
habilitation.

Seventy-six percent of patients had
had hospital outpatient or specialist visits
during the past 3 months, most often to
neurologists (49%), general practitioners
(46%) and physiotherapists (22%). Thir-
ty-five percent of patients had had day ad-

missions at hospitals, rehabilitation cen-
tres or nursing homes, and these represen-
ted 73% of total visit costs.

The majority of patients (84.5%) were
using some medication. DMDs were used
by 40% of patients and represented two
thirds of total drug costs. They were also
the largest contributor to total mean an-
nual cost per patient in the sample. Fifty-
eight percent received other prescription
products, with antispasticity drugs being
the most common (30.4%), followed by
anti-inflammatory drugs (23.4%) and an-
tidepressants (22.1%).

Direct non-medical costs
Twenty-six percent of patients had made
some sort of investment because of their
MS during the past year, most often to help
mobility (B8 Table 5). Modifications to the
house were made by 12.5% of patients, in-
cluding stair lifts and elevators, which were
the most expensive item. Walking aids, in-
cluding wheelchairs and scooters, were
purchased by 12.7% of patients, while 3.1%
made transformations to the car.

Over the past month, 24.5% of patients
had used some type of community ser-
vice, for an average duration of 79 h. Home



help accounted for the majority of resour-
ce use and costs, with an average of 86 h
per month for the 11.7% of patients using
the resource.

For 57.9% of patients, family and friends
had provided informal care during the past
month, for an average of 147 h per month.
This corresponds almost to a full-time
work schedule and is determined by pa-
tients at the severe disease level who need
support for far longer than a normal wor-
king day. Annualized and calculated for
the entire sample, patients use informal ca-
re for an average of more than 1000 h.

Productivity losses

B Table 6 summarizes work capacity and
costs due to production losses. One in
four employed patients had taken sick lea-
ve for amean of 17.3 days, or 113 h when ta-
king part-time work into account. Howe-
ver, these costs represented only 3% of in-
direct costs, which were entirely deter-
mined by early retirement due to MS by
44.5% of patients. In the societal perspec-
tive, production losses represent 36% of
total annual costs for an average patient
in the sample.

Total costs

The total societal costs per MS patient in
our sample average € 40300 per year. The
majority of these costs (63.6%) are direct
costs, with drugs constituting the largest
single direct-cost item (@ Fig.4).

The total cost per MS patient and year
carried by the health-care and social sys-
tems amounts to € 20 012, i.e. roughly half
of the total societal cost. In this perspec-
tive, drugs amounted to 34%, with DMDs
accounting for close to 25%.

Cost of arelapse

Patients with a relapse had significant-
ly higher costs during the quarter in
which the relapse occurred than pati-
ents without. For patients with an EDSS
score <5, costs increased by approximate-
ly € 4700 (societal perspective). The in-
crease is predominantly due to hospita-
lization (~€ 1100); ambulatory care visits
and day admissions (~ € 1670); and short-
term sick leave (~ € 500). This is different
from findings in the majority of the other
countries, where the largest cost increase
is most often due to informal care.

Societal Perspective
Total mean annual cost per patient € 40 309 ( SD 31572)

Inpatient care
1.1%

Long-term sick leave
and early retirement
35.3%

Ambulatory care
13.0%

Tests
0.6%

Short-term absence
1.0%

Informal care
(disposable income)
14.9%

Disease madifying
drugs
12.3%

Other Rx and OTC
drugs
5.9%

Investments
2.2%

3.6%

Payer Perspective
Total mean annual cost per patient € 20 012 (SD17939)

Early retirement
21.0%

Long-term absence
0.1%

Services
4.8%

Investments
1.7%

Other drugs
9.2%

Inpatient care
19.1%

Ambulatory care
18.0%

Tests
1.2%

Disease modifying drugs

24.8%

Fig. 4 A Total mean annual costs per patient (2005 €). As in all disabling diseases, particularly when
they strike people early in life, production losses and informal care are very high, representing toge-
ther roughly half of all costs in the societal perspective. In the payer perspective, drugs represent the
largest single cost. Overall, approximately half of total costs are covered by social insurance, leaving a
large part of the burden to patients and their families

Intangible cost

The utility loss of our sample compared to
the general population was used to calcu-
late intangible costs by multiplying a life-
year with utility to obtain quality-adjus-
ted life years (QALYs). In total, 278 QA-
LYs were lost in the entire sample, which

corresponds to 0.273 QALY lost per MS
patient. To these we applied a benchmark
value of € 50 000 per QALY, implied from
reimbursement decisions in Europe as an
acceptable level to pay for a QALY gained
with a treatment [8]. This translates into
intangible costs of € 13 650 per patient and
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year, an additional cost not included in
our presentation of total costs.

Effect of functional status on cost

B Fig. 5 shows costs in relation to functio-
nal status. Both direct and indirect costs in-
crease with rising EDSS levels, from a me-
an cost of € 16 ooo for an EDSS score of o-
1to € 54500 for an EDSS score of 7 and €
63800 for very severe patients. However,
the distribution of costs changes as the di-
sease progresses. Costs for services, inpati-
ent and informal care increase with more
advanced disease. Neurologist visits, tests
and drugs increase in the earlier stages
of disability but decrease thereafter. Also,
short-term sick leave increases at first but
decreases with higher EDSS levels, due to
both the higher proportion of patients on
early retirement and the higher age of pati-
ents, leading to normal retirement. The lar-
gest cost increase at very severe disease le-
vels is, however, due to informal care.

Discussion

The aim of this study was to investigate
current total costs of MS in Austria. The
study is part of a European analysis in nine
countries, which has both advantages and
inconveniences. The standardized metho-
dology allows for performing studies in a
relatively short timeframe, and results can
to some extent be compared. This is rare-
ly the case when comparing two or seve-
ral studies performed using different ap-
proaches to sampling, data collection and
inclusion, unit costing and analysis [9].
More often than not, comparisons are not
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possible. Even within this European study,
comparisons must be made with care as, on
the one hand, the severity distribution in
the samples differs slightly between coun-
tries and, on the other hand, unit prices for
health-care resources and social services
are quite different across Europe. We ha-
ve therefore focused on total costs for dif-
ferent levels of disease severity, expressed as
functional disability (EDSS), and the pro-
portion of costs represented by different re-
source types. In our opinion, this provides
more useful data than a calculation of the
total cost in a given country, which would
need a perfect prevalence sample. Also, the
findings can be combined with data on the
natural history of MS to estimate lifetime
costs for a patient with MS.

The Austrian study is to some extent an
exception as not only is a recent detailed
epidemiological study available 3] but, in
addition, a resource survey using the me-
thodology developed in our earlier studies
[10,11, 12] was performed [2]. Thus, results
of our current study can be compared to
these earlier data (B Fig.6). It is striking
to see the similarities and relatively easy to
explain the differences.

Direct costs excluding informal care
are almost identical, when adjusted for the
difference in timing (€ 20500 in the earlier
study versus € 19 600 in the current analy-
sis). However, within these costs there is an
important difference. Hospitalization costs
in the earlier study are almost exactly twice
those found in 2005, while exactly the op-
posite is the case for ambulatory care costs.
This denotes the general trend towards
more outpatient care, reinforced by pay-

care and services such as
home care and home help

ment mechanisms such as diagnostis rela-
ted group (DRG) payments (Fallpauscha-
len). Ganzinger and colleagues reported
an average length of stay in hospital wards
of 18 days and in rehabilitation clinics of 27
days. This compares to 10-15 days and 22
days, respectively, in our study. However,
this difference in length of stay does not
explain the large difference in costs, which
is due to the unit price used. Most likely,
Ganzinger and colleagues at the time eva-
luated hospitalization using the per diem
cost, while we used DRGs, which will avoid
outliers and generally lead - at least at the
introduction of DRGs - to lower costs.

Indirect costs are considerably lower
in our study, the reason being mostly dif-
ferences in the mode of calculations. In
contrast to Ganzinger and colleagues, we
did not include the cost of changes in the
work situation in our calculations. Howe-
ver, the proportion of patients who had to
retire early due to MS was almost identical
(44.5 compared to 41.3% in the earlier stu-
dy), and the small difference is explained
by a slightly higher mean age and longer
disease duration in our sample.

Informal care costs were also lower
in our study, and the reason for this dif-
ference is less obvious. Part of it may be
due to more patients living alone in our
sample (28 vs. 18%), with therefore less
continuous and easy access to informal
care. Another reason is a difference in
the unit cost for an hour of informal ca-
re: we calculated the disposable income as
gross salary less 18% social contributions
and 33% average taxes, while the earlier
study deducted only the tax rate.



DMD usage in the two studies was simi-
lar (40 compared to 38% in the earlier sur-
vey), despite the difference in timing. One
would have expected usage to be lower in
the earlier study, as these drugs were rela-
tively new at that time. One explanation
may be that a proportion of the patients
were recruited in specialized clinics where
these treatments would be used earlier and
more often. It may, however, also be the case
that new drugs are rapidly adopted in Aus-
tria and provided to patients suitable for
treatment.

Compared with the other countries in
our European study, costs in Austria are
in the mid-range. However, inpatient costs
and ambulatory care consultations are at the
high end of the range. Length of stay was
the longest, and the number of consulta-
tions among the highest. Similarly, DMDs
were intensively used, while the cost of ser-
vices was low compared to other countries.

Overall, however, the study confirms
the results of the earlier Austrian analysis
and the general findings in most previous
analyses in the field. Specifically, the costs
of MS increase up to fourfold with rising
EDSS levels, while utilities (QoL) are subs-
tantially lower than those of the general
population at all levels of disease severi-
ty, and decrease dramatically with pro-
gressing disease. Relapses are associated
with a high short-term increase in costs
and decrease in utility.

The distribution of patients in our study
is possibly slightly biased towards patients
with severe disease, due to our method of
patient recruitment. However, if we were to
adjust the distribution using the epidemio-
logical study by Baumhackl and colleagues
[3], total current costs in Austria, based on
8100 patients, could be estimated at € 350
400 million per year, which is similar to the
results of the earlier study.

These estimates depend on whether pa-
tients have assessed their level of disability
accurately. Although it seems that patients
had little hesitation regarding this questi-
on, and there was a good correlation in a
small test of the questionnaire between
patients’ answers and physician-assessed
scores, the results nevertheless indicate
that it is difficult to distinguish between
an EDSS score of 3 and 4 and between a
score of 6 and 6.5. One would have to say,
however, that all scales are subject to inter-
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Ambulatory care
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Fig. 6 A Comparison to a similar study in 1999 [2]. The study in 1999 was performed using a similar
methodology and questionnaire. The sample distribution was slightly different, with somewhat more
patients with mild disease than in our current study, as patients were recruited via clinical centres rat-
her than a patient association. Costs for 1999 were adjusted to 2005 costs using the consumer price
index for comparison. Inpatient care was almost twice the cost in 1999, most likely due to a difference
in unit costs (per diem cost in 1999, DRG [Fallpaupschalen in 2005]) but also due to a general shift to-
wards outpatient care. Approximately the same proportions of patients used DMDs in the two stu-
dies. This is most likely a consequence of patients being recruited from university and specialized cen-
tres, where new treatments are used earlier and more intensively than in general practice

rater variability, and hence some of these
uncertainties would also be present when
scores are assessed by physicians.

This study provides an in-depth analysis
of the total societal costs in Austria for MS.
The results show the close link between
costs, utilities and disease severity. This is
to our knowledge the first Europe-wide
study that has evaluated the cost structure
of the MS burden since the introduction of
DMDs. A number of studies were perfor-
med shortly after their introduction, one of
them in Austria, and our results are very
similar due in part to the use of the same
methodology. Although cost-of-illness stu-
dies cannot be used to assess the cost-effec-
tiveness of different treatment alternatives,
the results of this study provide up-to-date
information for cost-effectiveness evalua-
tions of new therapeutic options in MS.
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