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Introduction

This study of costs and quality of life (QoL) 

of patients with multiple sclerosis (MS) in 

Germany is part of a multinational study 

in nine European countries on the burden 

multiple sclerosis (MS) [1], and was car-

ried out during the spring of 2005. This 

paper presents details on data collection, 

cost calculations and results for Germa-

ny. (For a detailed discussion on the me-

thods used for the study, see the general 

paper on methodology by Kobelt et al. in 

this supplement.) 

As for all countries included in this Eu-

ropean study, German results are presen-

ted from the societal perspective (all costs 

regardless of who pays, excluding transfer 

costs such as taxes). This eliminates one of 

the methodological differences that render 

comparisons between countries difficult. 

However, costs from the perspective of pa-

yers, i.e. health-care insurance companies, 

social services and pension funds, are also 

presented, as these are more relevant for 

individual organizations involved in pay-

ing for health-care.

The prevalence of MS in Germany va-

ries somewhat between studies, in diffe-

rent regions and at different points in ti-

me, ranging from 43 to 145 per 100 000 

inhabitants [2–5]. The number of patients 

suffering from MS in Germany is estima-

ted at 100 000–120 000 [6]. However, few 

studies on the distribution of the course 

of MS and degrees of severity exist that 

would allow assessment of how represen-

tative a sample is.  

An early study reported that patients 

with relapsing-remitting MS (RRMS) rep-

resented 63, those with relapsing progres-

sive MS (RPMS) or secondary progressive 

MS (SPMS) 25, and those with prima-

ry progressive MS (PPMS) 12 [7]. This is 

not very different from a recent estimate for 

Europe by Pugliatti and colleagues, where 

RRMS was estimated at 45–65, RPSM 

and SPMS at 20–40 and PPMS at 10–

15 [4]. The distribution found in an ear-

lier cost-of-illness study in Germany [6] 

was relatively close to these estimates, with 

41 of patients with benign or relapsing di-

sease, 35 with SPMS and 20 with PPMS 

(3 missing). Findings in our current stu-

dy were very similar, with 40 of patients 

with RRMS and 47 with some form of 

progressive disease. However, 13 of pati-

ents were unsure regarding the course of 

their disease, indicating the general difficu-

lty in defining precisely the time of conver-

sion from relapsing to progressive disease 

at levels where both types are present. As a 

consequence, we have not used this infor-

mation in our analysis.

Similarly scarce is information on the 

proportions of patients at different levels 

of functional disability. The earlier cost-

of-illness study found that approximately 

49 of patients were at an Expanded Disa-

bility Status Scale (EDSS) score [8] below 

4.0, approximately 33 at EDSS scores 

from 4.0–6.5 and 18 at EDSS scores 

≥7.0. The distribution in our current study 

is similar, with 47 of patients below an 

EDSS score of 4.0, 36 at an EDSS score 

from 4.0–6.5 and 12 at an EDSS score 3 

7.0 (5 missing). However, Pugliatti and 

colleagues have estimated this distribu-

tion for Europe overall at approximately 

45–55 for mild disease, 20–30 for mo-

derate disease and 15–20 for severe di-

sease. This would indicate that patients in 

the moderate and severe groups may be 

under-represented, and any extrapolation 

to the total cost of MS in Germany should 

therefore be based on an adjusted distri-

bution. 

Materials and methods

Study centres

Contrary to the majority of the countries 

in the study, German data were collected 

with the help of three clinical centres and 

three large private practices specialized in 
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the treatment of patients with MS. In ad-

dition, patients in a database maintained 

by Business Solutions Medicine Online 

GmbH (BSMO) who had registered their 

interest in establishing contact with the 

MS Service Centre of Biogen Idec in Ger-

many were included as an additional stu-

dy centre. Although patients at all levels of 

disease severity are registered in this da-

tabase, there is a strong bias towards ear-

ly disease. The majority of patients have 

RRMS and roughly 70 are able to walk 

at least 500 m. 

Data collection

Questionnaires were mailed directly from 

the clinics, and patients returned them 

fully anonymously (but including a for-

mal consent for the utilization of the data) 

to the data-entry centre where they were 

entered into the Internet database on an 

ongoing basis.

The questionnaire collected data on 

MS-related inpatient and outpatient ad-

missions, visits to physicians and other 

health-care professionals, and tests and 

procedures during the past 3 months. De-

tails on medication, services such as home 

help or informal care (unpaid help) by fa-

mily or friends were collected for the past 

month only, to ensure good-quality re-

call. Major investments such as transfor-

mations to the house or the car, or the 

purchase of a wheelchair, were collected 

for the past year. Productivity losses were 

captured through questions regarding 

employment status and normal working 

hours, early retirement (invalidity) and 

short- and long-term sick leave during the 

preceding 3 months. 

In addition, the impact of the disease 

on patients’ QoL was assessed using the 

EQ-5D (EuroQol), a generic preference-

based QoL instrument [9]. The instru-

ment covers five domains of health-re-

lated QoL: mobility, self-care, usual ac-

tivities, pain/discomfort and anxiety/de-

pression. The resulting combination of 

answers is translated into utilities (i.e. 

weights on a scale between 0 = death and 

1 = full health) using a health status sys-

tem developed with the general popula-

tion. Such a system is available for Ger-

many, but it is based on the EuroQol vi-

sual analogue scale rather than on assess-
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Abstract

This cost-of-illness analysis based on informa-

tion from 2973 patients with multiple sclero-

sis (MS) in Germany is part of a Europe-wide 

study on the costs of MS. The objective was 

to analyze the costs and quality of life (QoL) 

related to the level of disease severity. Pa-

tients from six centres (office- and hospital-

based physicians) and patients enrolled in a 

database were asked to participate in the sur-

vey; 38% answered a mail questionnaire. In 

addition to details on the disease (type of dis-

ease, relapses, level of functional disability), 

the questionnaire asked for information on 

all resource consumption, medical, non-med-

ical, work absence, informal care, as well as 

QoL (measured as utility). The mean age of 

the cohort was 45 years, and 18% of patients 

were 65 years of age or older. Forty-sev-

en percent of patients had mild disease (Ex-

panded Disability Status Scale [EDSS] score 

0–3), 36% had moderate disease (EDSS score 

4–6.5) and 12% had severe disease (EDSS 

score ≥7). The mean EDSS score in the sam-

ple was 3.8 (median 4.0), with a mean utili-

ty of 0.62. Costs and utility are highly corre-

lated with disease severity. Workforce partic-

ipation decreases from 73% in very early dis-

ease to less than 10% in the very late stages, 

leading to a tenfold rise in productivity losses 

in the late stages of disease. Hospitalisation 

and ambulatory visits rise by a factor of 5–6 

between early and late disease; investments 

and services increase from basically no cost 

to € 2700; and informal care increases by a 

factor of 27 for patients with an EDSS score of 

7 and by a factor of 50 for patients at the very 

severe end of the EDSS scale (8–9). Hence, to-

tal mean costs per patient are determined 

essentially by the distribution of the severi-

ty levels in the sample, increasing from ap-

proximately € 18 500 at an EDSS score of 0–1 

to € 70 500 at an EDSS score of 8–9. The same 

is true for utility, which decreases from 0.86 

to 0.10 as the disease becomes severe. How-

ever, the utility loss compared to the gener-

al population is high at all levels of the dis-

ease, leading to an estimated loss of 0.2 qual-

ity-adjusted life-years per patient. Relaps-

es are associated with a cost of approximate-

ly € 3000 and a utility loss of 0.1 during the 

quarter in which they occur. Compared with 

a similar study performed in 1999, resource 

consumption, with the exception of drugs, is 

somewhat lower. This is most likely due to a 

difference in the severity distribution of the 

two samples and to changes in health-care 

consumption overall in the country, such as 

the introduction of diagnosis-related groups 

(DRGs, Fallpauschalen). 

Keywords

Multiple sclerosis · Costs · Utility · Quality of 

life · Germany

S35Eur J Health Econom Suppl 2 · 2006 | 



Table 1 Unit costs and cost calculations

Resource Valuation method

Hospitalization Neurology: DRGa for MS, Basisfallwerte 

AOK 2004

Other departments: Pricelist 2004, Univer-

sity hospital Erlangen 

Whenever possible based on admissions (DRG costs), otherwise on per 

diem

For wards other than neurology, costs for emergency, cardiology and uro-

logy wards as a representative selection of the most common admissions

Nursing home Pflegeversicherung (nursing care insurance)

www.pflegedienstfuehrer.de

www.seniorenstift-marbach.de/(preise.htm

www.pflegeheim-haus-am-see.de

Per diem costs, by level of severity (Pflegestufe 1–4), derived from month-

ly costs quoted by several nursing homes and insurance companies.

When patient did not indicate the level of insurance (Pflegestufe), costs 

for those without care insurance were used

Rehabilitation centres AOK 2005 (www.reha-hospital.de) Per diem costs (inpatient stays or day admissions)

Physician visits Kassenärztliche Bundesvereinigung 

 (National Association of Statutory Health 

Insurances Physicians): EBM 2000 Plus

Cost per visit, by specialty

For the societal perspective, the full tariff was used throughout, while for 

the payer perspective, the first visit in every quarter was valued different-

ly than subsequent visits

Health-care specialists (e.g. 

physiotherapists, psycholo-

gists)

Occupational and speech therapist, 

 chiropractors: Kassenärztliche Vereinigung 

Baden-Württemberg (Association of Statu-

tory Health Insurances Physicians)

Physiotherapy: www.physio.de/preislisten

Acupuncturist, homeopath, opticians: 

personal communication with health insu-

rance companies 

Cost per session (average duration of sessions)

Special examinations (e.g. MRI, 

CT scan, blood tests)

Kassenärztliche Bundesvereinigung (Nati-

onal association of Statutory Health Insu-

rances Physicians): EBMb 2000 Plus

Cost per test (except when performed during inpatient stays, or not in-

cluded in DRG)

Prescription medication Arzneiverordnungs Report 2004 

(Drug Prescription Report)

Rote Liste 2004 

Based on public prices (excluding VAT)

Average cost per day (or month) calculated from pack sizes, dosage 

strength and recommended dosage

If generics available, cost weighed by proportional generic penetration 

based on daily dosages

Non-prescription drugs Patients' indications Costs indicated by patients, adjusted for outliers

Standard devices (e.g. 

wheelchairs, bed lift)

Patients' indications and personal commu-

nication with health insurance companies 

Cost per item, using an incidence approach (i.e. including the full cost in 

the year of purchase. As earlier investments were not collected, distribu-

tion of costs according to depreciation principles would have underesti-

mated the cost.)

Investments (e.g. trans- forma-

tions to car, house)

Patients' indications Costs indicated by patients, adjusted for outliers.

Applied to the year of purchase

Home help Personal communication with health insu-

rance companies

Hourly costs for social services and patients' self-payment

Transportation Personal communication with health insu-

rance companies

Cost per km according to fiscal estimates for personal cars

Cost per km by taxi for health-care visits

Informal care OECDc. Income tax plus employees' and 

employers' social security contributions 

2004

Net disposable income after social contributions and taxes: mean natio-

nal gross salary less 21% social contributions and 20% income tax

Additional calculation based on care provided by home help rather than 

family (hourly cost)

Productivity losses Statistisches Bundesamt (National Stati-

stics): Volkswirtschaftliche Gesamtrech-

nungen 2004

Average cost of labour (gross gender-specific earnings plus 25% employ-

ers' social contributions)

For sick leave, working hours adjusted to individual patient's working hours

For long-term sick leave and early retirement, national average working 

hours by gender

Intangible costs Average willingness to pay for a QALYd in 

Europe estimated € 50 000

Willingness to pay for QALY lost, implied from reimbursement decisions

aDRG diagnosis-related group
bEBM evidence-based medicine
cOECD Organisation for Economic Cooperation and Development
dQALY quality-adjusted life-year
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ment using the five QoL domains. For 

this reason, and also for comparability to 

the other countries in the study, the ta-

riff based on decision-analytic tools de-

veloped originally together with the ins-

trument for the UK population was used 

[10]. Finally, information on the patient’s 

disease course, the number of relapses and 

the level of functional ability was collected 

using detailed descriptions. 

Cost calculations

In the societal perspective, unit costs 

should be assessed as opportunity cost 

(i.e. costs in the next best alternative). 

However, in Germany, often only tariffs 

or charges are available, and although the-

se may or may not represent opportuni-

ty costs accurately, it is customary to use 

them for costing studies as the best appro-

ximation. When no tariff is available for a 

resource (e.g. for resources not included 

in the health-care services), market pri-

ces are used.  

Productivity losses from the viewpoint 

of society are estimated with the human 

capital method, using the average gross 

national income plus employers' cost. In 

addition, we present an estimate of “in-

tangible costs,” i.e. costs of suffering, ba-

sed on an approach developed earlier [11, 

12]. General methodology for cost-of-ill-

ness studies recommends including in-

tangible costs, but as QoL is not routinely 

collected in such studies, intangible costs 

are seldom calculated. Our estimates are 

based on the loss of quality-adjusted life-

years (QALY) of MS patients compared to 

the general population, and are then com-

bined with a threshold value of a QALY 

gained that payers appear to be willing to 

pay, implied from reimbursement decisi-

ons regarding new treatments.

For the payer perspective, tariffs are 

used for all resources, and all non-reim-

bursed items are excluded. Productivity 

losses in this case are based on daily reim-

bursements for short-term sick leave af-

ter 6 weeks and on invalidity pensions for 

early retirement. . Table 1 presents de-

tails on the major sources for unit costs 

and summarizes the methods of cost cal-

culations. All costs are for 2005 (adjusted 

using the consumer price index if neces-

sary).

Analysis

Resources used were multiplied with their 

unit cost and annualized. Only basic de-

scriptive analysis is presented here, as the 

main objective of the study was to investi-

gate the effect of disease severity on costs. 

As a consequence, it was more important 

to have sufficient numbers of patients 

at all levels of disease severity, as shown 

in . Fig. 1, than a sample that perfectly 

matches prevalence estimates, and calcu-

lations presented here must be seen in the 

light of the sample specifics. Also, costs in 

health-care are generally highly skewed 

even at the same levels of disease severi-

ty, and in order, for instance, to estimate 

the long-term cost, estimates would ha-

ve to be based on regression analysis and 

modelling. 

Results

Questionnaires were sent to 3625 patients 

in the six clinical centres, and to 3700 pa-

tients from the database. A total of 2840 

questionnaires were returned, but 47 came 

back empty, with the indication that the 

patient did not want to participate (no in-

terest, no time, did not have MS, <18 years 

of age). The overall response rate was 38 

but slightly lower for patients in the BS-

MO database (35).  

Sample demographics

. Table 2 presents details on the patient 

characteristics. A total of 2793 patients 

were included in the analysis. Almost half 

the patients (47) came from the BSMO 

database, which biases the sample towards 

milder disease and younger age compared 

to expected prevalence. The mean age was 

45 years (median 44 years, SD 11.1), 72 

were female and 17.7 were 65 years or 

Table 2 Demographics of the sample 

(n = 2793)

Patient demographics Proportion 

of sample 

or mean 

value

Total number of respondents 2 793

Gender

Female 72.2%

Male 27.1%

Missing 0.6%

Age distribution

Mean age 45.1 years

Proportion ≥65 years old 17.7%

18–29 years 5.7%

30–39 years 23.1%

40–49 years 30.3%

50–59 years 18.8%

60–69 years 8.0%

70–79 years 1.6%

≥80 years 12.6%

Education

Primary school 1.8%

High school 26.4%

Professional diploma 41.9%

University degree 28.1%

No answer 1.8%

Employment

Currently employed 40.9%

Employed, working full-time 17.1%

Long-term illness 2.3%

Short-term sick leave 

(past 3 months)

11.0%

Changed working hours 9.7%

Change type of work 6.6%

Early retirement 36.8%

Early retirement due to MS 33.9%

Table 3 Disease information

Disease type and severity Proportion 

or mean

Diagnosis

Mean (SD) age at first 

 diagnosis

35.0 (10.2) 

years

Mean (SD) age at first symptoms 31.8 (10.0) 

years

Type of MS

Relapsing-remitting MS 39.7%

Progressive MS 47.4%

Don't know 8.8%

No answer 4.0%

EDSSa level (disease severity)

EDSS score 0–3 47.4%

EDSS score 4–6.5 35.6%

EDSS score 7–9,5 12.0%

Mean (SD) EDSS score 3.8 (2.3)

Median EDSS score 4.0

Relapses during past 3 months

Yes 24.4%

No 59.3%

Unsure 13.0%

No answer 3.3%
aEDSS Expanded Disability Status Scale
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older. Forty-one percent of the patients 

were employed or self-employed. Howe-

ver, less than 40 of these patients worked 

full-time (42), and most of those wor-

king shorter hours indicated that this was 

a consequence of their disease. In additi-

on, 5.6 of those in employment (2.3 of 

the sample) were on long-term sick leave. 

Thirty-seven percent of patients had ta-

ken early retirement, the vast majority of 

these (90) due to MS. On average, pati-

ents had to leave the workforce because of 

MS at the age of 40 years. Using patients 

with an EDSS score of 0 or 1 as the norm 

close to the population, the strong effect 

of the disease becomes evident (. Fig. 2). 

While 73 of patients below 65 years of 

age were employed at an EDSS score of 0–

1, this proportion drops to 10 for patients 

with an EDSS score of 7 and 4 for those 

with an EDSS score ≥ 8. The majority of 

patients appear to be forced to stop wor-

king at an EDSS score of roughly 4–5; in-

deed, the proportion working drops from 

65 with an EDSS score of 3 to 26 with 

an EDSS score of 5.

Disease information

The average age at diagnosis was 35 years, 

and the time from first symptoms to dia-

gnosis was approximately 3 years. Almost 

half of the patients indicated that they 

had progressive disease, while 13 stated 

that they did not know or omitted the an-

swer, indicating the difficulty patients 

encountered with this question (. Ta-

ble 3). In contrast to this, patients ap-

peared to have no hesitation in judging 

the level of functional ability, and 95 

answered this question. The mean EDSS 

score was 3.8 (median 4), driven by the 

almost 40 of patients with an EDSS 

score ≤ 2. One quarter of patients stated 

that they had had a relapse (defined as 

lasting more than 48 h) during the past 3 

months. However, as for the disease 

course, patients appeared to have difficu-

lties in answering this question – 13 in-

dicated that they were not sure and 3.3 

did not answer the question.    

QoL
The EQ-5D was completed by 91 of pati-

ents. Questionnaires with answers missing 

to any of the five questions were excluded, 

as no method for imputation of missing 

values exists. The mean utility score was 

0.62, with no difference by gender, despite 

a higher mean EDSS score for men (4.3 

compared to 3.6 in women). This is partly 

explained by the population EDSS scores, 

where women have somewhat lower 

scores than men of the same age.

Utility was significantly correlated with 

EDSS scores (p<0.001) and with having 

a relapse or not (. Fig. 3). For patients 

with an EDSS score <5, thought to be pri-

marily patients with RRMS, the difference 

was 0.09 (p<0.001), and for those at ≥5 it 

was 0.05 (p<0.05). Compared to the gene-

ral population, patients in this sample had 

a utility reduced by 0.2, which over 1 year 

translates into a QALY loss of 0.2.

One of the major problems in daily ac-

tivities that patients with MS encounter is 

fatigue. On a visual analogue scale ranging 

from 1 (best) to 10 (worst), 2705 patients 

in the sample (91) scored 5.4 (SD 2.3) on 

average. Women had higher scores than 

men, and fatigue increased significantly 

by approximately 0.8 points during a re-

lapse (p<0.001).

Fig. 1 8 Distribution of patients across severity levels. The sample contained enough patients at all 
levels of disease severity to analyze the effect of MS on costs: even the smallest group with an EDSS 
score of 6 contained 140 patients. However, it is evident that patients at very mild disease levels (i.e. 
low EDSS scores) are over-represented in the sample, and the effect of this on the mean cost per pati-
ent in the sample must be borne in mind

Fig. 2 8 The effect of MS on work capacity. Work capacity decreases significantly with increasing di-
sease severity. If workforce participation is assumed to be unaffected by the disease at the very early 
stages (i.e. with roughly 85% of patients between the ages of 20 and 65 years working), then employ-
ment is reduced fourfold (to roughly 20% at an EDSS score of 6.5), even taking age into account

S38 | Eur J Health Econom Suppl 2 · 2006

Original Papers



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

Type of resource Proportion 

using 

Quantity 

used in recall 

 perioda

Societal perspective Estimated cost per pa-

tient per year (2005 €)

Payer perspective

Cost per user for recall period 

(2005 €)

Estimated cost per patient 

per year (2005 € )

Mean Mean SD Mean SD Mean SD

Total direct health-care 

costs

17 165 12 887 14 949 11 996

Hospital stay, total 24.5% 21.0 days 3 265 2 152 3 203 7 053 3 133 6 874

Neurology 18.6% 14.1 2 156 0 1 602 3 355

Other wards 3.3% 8.4 3 314 4 068 442 3 793

Rehabilitation 7.4% 25.6 3 503 1 645 1 038 1 083

Nursing home 0.8% 45.7 3 849 3 006 121 1 715

Ambulatory care, total 91.7% 21.3 visits 844 1 366 3 096 5 315 1 860 4 328

Day care (outpatient) 12.5% 12.0 1 806 2 324 903 4 059

Neurologist 77.6% 2.7 52 54 161 210

Internist 8.8% 2.5 30 35 10 53

Urologist 16.9% 2.0 33 36 23 77

Ophthalmologist 16.5% 1.4 34 28 23 68

Psychiatrist 5.5% 4.3 97 104 22 132

General practitioner 48.8% 3.4 58 57 112 197

Physical therapist 52.8% 19.0 557 427 1 178 1 668

Counselor 1.1% 10.0 1 018 1 811 44 849

Occupational therapist 9.9% 13.3 475 261 188 655

Speech therapist 1.9% 8.9 336 191 26 211

Acupuncturist 3.3% 7.7 920 1 161 120 1 059

Chiropractor 1.4% 3.0 354 592 20 326

Psychologist 7.8% 6.3 266 344 83 478

Homeopath 6.8% 3.8 471 618 128 799

Optician 6.2% 1.4 227 278 56 351

Tests and imaging, all 58.7% 3.6 tests 157 184 368 644 368 644

MRIb (brain) 20.8% n/ad 231 0 192 375

MRI (spine) 11.0% n/a 231 0 101 289

CTc scan 3.5% n/a 0 18 96

Spinal tap 2.6% n/a 32 0 3 20

Evoked potential 21.3% n/a 19 0 16 31

Ultrasound 9.9% n/a 8 0 3 10

Electrocardiogram 13.8% n/a 6 0 3 8

Blood test 45.2% 2.8 17 16 30 55

Pharmaceuticals, all 89.6% n/a 977 774 10 498 9 495 9 588 8 942

Disease-modifying drugs 50.3% n/a 1 530 413 9 227 9 829

Other prescription  drugs 54.0% n/a 151 224 980 2 171

Cytostatics 13.3% n/a 138 45 220 597

Anti-inflammatory 5.6% n/a 482 459 323 1.857

Antipasticity 26.0% n/a 77 70 241 593

Antidepressants 15.2% n/a 43 61 79 342

Urological drugs 12.3% n/a 59 18 87 245

Over-the-counter drugs 52.1% n/a 46 49 290 505
aThe recall period is 3 months for inpatient care, ambulatory care and imaging, and 1 month for consumption of drugs
bMRI magnetic resonance imaging
cCT computer tomography
dn/a not applicable
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Costs

Health-care costs
. Table 4 presents details on the use of 

medical resources during the respective 

recall period, including mean costs for 

users during the recall period calculated 

for each type of resource. Finally, mean 

annual costs for an average patient in the 

sample are calculated by assuming that the 

same proportion of patients would use the 

same quantity of resources during any ti-

me period identical to the recall period.

Amongst health-care costs, disease-

modifying drugs (DMDs), which are used 

by half of the patients in the sample, rep-

resent, as expected, the largest proportion. 

Inpatient care and consultations each rep-

resent roughly one fifth of total health-ca-

re. One quarter of patients were hospita-

lized or admitted to a rehabilitation centre 

or nursing home in the preceding quarter 

(i.e. past 3 months), for an average length 

of stay of 21 days. The mean duration of 

hospitalization in the neurology ward was 

14 days, while patients who were admit-

ted to nursing homes (0.8) stayed for 

an average of 45 days. Inpatient rehabili-

tation was used by 7.4 of patients for an 

average duration of 26 days. Medical con-

sultations were frequent, with the majori-

ty of patients (78) consulting a neurolo-

gist an average of 2.7 times during the 3-

month period; 49 saw a general prac-

titioner (3.4 times) and 53 had on ave-

rage 19 physiotherapy sessions. In additi-

on, 17 consulted with a urologist (twice 

on average) and 9 with an internist (2.5 

times). Thus, despite a unit cost for con-

sultations that is relatively low compared 

to countries with national health services 

such as Sweden or the United Kingdom, 

ambulatory care consultations represent 

half of all health-care costs aside from 

DMDs in Germany.  

Table 5 Direct non-medical costs: investments, services, transportation

Type of resource Proportion 

using 

Quantity 

used in  recall 

perioda

Societal perspective Estimated cost per patient 

per year (2005 €)

Payer perspective

Cost per user for recall 

period (2005 €)

Estimated cost per patient 

per year (2005 € )

Mean Mean SD Mean SD Mean SD

Total direct non-medical 

costs

5 922 12 394 634 3 070

Total investments 27.4% n/ab 3 607 6 135 989 3 592 393 1.957

Stair lift, elevator 1.7% n/a 13 573 7 292 228 1 981

Bed lift 0.8% n/a 1 549 1 440 13 190

Ramps, rails 2.5% n/a 1 103 1 519 28 295

Other home modifications 6.5% n/a 4 403 4 864 285 1 643

Walking aids 5.9% n/a 173 276 10 79

Wheelchair 4.7% n/a 1 779 1 067 84 443

Electric wheelchair, scooter 2.4% n/a 4 350 2 316 106 761

Car modifications 3.58% n/a 4 974 4 336 191 1 275

Special utensils/devices 3.4% n/a 229 228 8 59

Glasses 10.3% n/a 354 283 36 141

Total services 25.0% 47.9 h 176 383 526 2 470 241 2 326

Nurse visits, home 3.8% 42.9 179 393 81 998

Home help 15.5% 42.3 196 343 366 1 831

Transportation 14.0% n/a 47 60 80 334

Informal carec 47.5% 87.1 h 772 1 129 4 407 10 422 0 0
aThe recall period is 1 year for investments and 1 month for services and informal care
bn/a not applicable
cUsing disposable income for costing

Table 6 Productivity costs due to short-term absence, long-term sick leave and early retirement

Productivity losses  Proportion 

of all 

 patients

Number of 

daysa

Societal perspective Payer perspective

Estimated cost per patient per year (2005 €) Estimated cost per patient per year (2005 € )

Mean SD Mean SD

Total productivity costs 16 911 20 923 3 404 4 472

Short-term absence 11.0% 2.1 1 259 5 308 209 1 771

Patients  on actual leave 11.0% 19.2 11 452 11 829

Long-term sick leave 5.6% 878 5 973 182 1 225

Patients on actual leave 5.6% 90 38.932 10 064

Early retirement due to MS 33.9% 14.774 20 960 3.013 4 218

Patients actually retired 33.9% 90 43.712 5 864
aRecall period of 3 months
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Mean total direct health-care costs 

amounted to € 17 165 per patient in the so-

cietal perspective, and 87 of these costs 

(€ 14 949) were paid for by the health-ca-

re system. Items that were not covered in-

clude some paramedical services and non-

prescription drugs. 

Direct non-medical costs
Contrary to health-care costs, the vast ma-

jority of the direct non-medical costs were 

borne by the patients themselves (. Ta-

ble 5). One quarter of patients had had 

to modify their living environment du-

ring the past year or required devices such 

as walking aids (6) or wheelchairs (7). 

Sixty percent of these costs, essentially mo-

difications to the house or the car, had to 

be borne by patients themselves. Simi-

larly, only 46 of services such as home 

help, childcare or transportation used by 

one quarter of patients were paid for by 

the health-care system. However, by far 

the largest cost was represented by infor-

mal care. Close to half the patients had re-

ceived some form of help by family and 

friends, for an average of slightly less than 

3 h per day. Annualized and calculated for 

the study sample, this represents approxi-

mately 500 h per MS patient per year and 

leads to an estimated cost of € 4400 per pa-

tient, borne by families and friends. 

Productivity losses
. Table 6 presents details of indirect 

costs. One in four of the patients in em-

ployment had had to take leave because of 

MS in the preceding 3 months, for an ave-

rage of 19 days. This represents 5 days per 

quarter for patients in the group of em-

ployed patients. A further 64 patients in 

this group were on long-term leave, de-

termined as being on sick leave for mo-

re than 3 months. The largest impact on 

costs came, however, from the total loss of 

work capacity, with 34 of patients having 

retired early because of the disease. Total 

annual production losses to society were 

estimated at € 17 000 per average patient 

in the sample. Invalidity pensions for the-

se patients were estimated to cover rough-

ly 20 of total production losses. 

Total costs
Mean total annual costs per patient in 

the sample, in both the societal and pay-

Fig. 3 8 Effect of MS on utility (QoL). Utility scores are preference weights for health states on a scale 
between 0 = death and 1 = full health. For this study, utilities were measured using the EQ-5D and ori-
ginal population tariff developed for the United Kingdom [9, 10]

Fig. 4 7 
Total mean annual costs 

per  patient (2005 €)
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er perspectives, are presented in . Fig. 4. 

Production losses represent 42 of total 

costs in the societal perspective and 18 in 

the payer perspective. Of the total cost of 

€ 40 000 per patient per year, slightly less 

than half (47.5) is covered by health-ca-

re and social services. 

Our calculations indicate that with a 

willingness to pay for a QALY of € 50 000, 

a level thought to be accepted by most 

reimbursement agencies, intangible costs 

would amount to roughly € 10 000 per pa-

tient in our sample.

Cost of a relapse
Using a patient questionnaire, it is difficu-

lt to define precisely what costs are related 

to a relapse, not least because it is difficu-

lt to define a relapse in itself. In order to 

approximate the cost caused by relapses, 

we estimated the difference in costs over 3 

months between patients with and those 

without a relapse. As for utility, it is likely 

that exacerbations have a stronger impact 

on patients with limited disability and re-

lapsing disease. Indeed, the cost for a re-

lapse for patients with an EDSS score <5 

was estimated at € 2955. The cost increase 

is essentially due to hospitalizations, visits, 

informal care and short-term sick leave. 

Costs by level of disease severity
Costs are significantly correlated with di-

sease severity and increase approximately 

fourfold from early to severe disease, and 

the mean cost per patient in the sample 

corresponds precisely to the costs for a pa-

tient with an EDSS score of 4 (the median 

in the sample) (. Fig. 5). Informal care 

costs and production losses are concentra-

ted in the high EDSS levels, while DMDs 

are used as per label much more in early 

disease. As a consequence, they represent 

as much as half of total costs for patients 

with an EDSS score ≤ 2, but only roughly 

5 for patients with an EDSS score ≥7. In-

formal care costs increase from about 

€ 600 per year for patients at low EDSS le-

vels to over € 20 000 per year for patients 

at the highest EDSS levels.

Discussion

This study aimed to provide extensive and 

detailed current data on resource consump-

tion, workforce participation and QoL for 

patients with MS at all levels of disease se-

verity. Results confirm that costs and QoL 

are highly correlated with disease severity, 

as shown in previous studies. Thus, it is im-

portant to consider all average results per 

patient reported here in the light of the dis-

tribution of severity in the sample. Indeed, 

the sample may not be fully representative 

of the overall patient population. As a con-

sequence of the method of patient inclusi-

on, patients in late disease may be under-

represented. The BSMO database, which 

provided slightly less than half of the pa-

tients in the sample, contains a majority 

of early-disease patients with RRMS (me-

an EDSS score of 3.2), and despite a lower 

response rate amongst these patients com-

pared to patients recruited in the clinical 

centres, the effect is substantial. Also, two 

of the six clinical centres provided patients 

with early disease, with a mean EDSS score 

of 2.7 and 3.2, respectively. 

As a consequence, almost half of the 

patients in the sample are at an EDSS le-

vel <4, which clearly affects the study re-

sults. Over half of the patients are tre-

ated with DMDs, indicated in early di-

sease, while current penetration of these 

drugs in Germany is estimated at around 

35. This is, however, not exclusively due 

to the inclusion of patients with early di-

sease; it is also likely that patients on treat-

ment are more motivated to participate in 

a mail survey. 

Another effect of the sample compo-

sition is that when estimating the me-

an cost per patient in the sample, some 

of the costs that are very high in late di-

sease, such as large investments in trans-

formation of the house, the use of home 

care (Pflegedienst) as well as informal ca-

re, may be under-represented. This beco-

mes evident when comparing the results 

to our earlier study in Germany [6], where 

Fig. 5 8 Mean annual costs per patient by level of disease severity (2005 €)

Fig. 6 8 Proportion of costs represented by different resources in the study centres
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the mean cost per patient for investments 

was between two and three times higher. 

While this is partially due to patients with 

more severe disease in the sample, an ad-

ditional and most likely stronger reason is 

the combination of a less rigorous exclu-

sion of outliers in these self-reported costs 

combined with a much smaller sample 

size. Similarly, services such as home ca-

re and home help were substantially hig-

her in the earlier study, essentially for the 

same reasons. 

However, other cost differences bet-

ween the two studies are not explained 

by the sample composition. In the earlier 

study, a number of resources – amongst 

them home care and visits to the neuro-

logist – were valued using true opportu-

nity costs (i.e. recalculating the cost of the 

time used), while in the current study, ta-

riffs (i.e. lower unit costs) were used even 

in the societal perspective. According to 

accepted methodology, costs should be 

estimated from the societal perspective 

and resources should hence be valued in 

using opportunity costs. In well-functio-

ning free markets, market prices repre-

sent opportunity costs, but in health-ca-

re, costs are generally controlled. In most 

health-care systems, tariffs are used to set 

incentives, in addition to paying for a ser-

vice. For instance, in a fee-for-service sys-

tem such as that in Germany, if a service 

appears to be used too frequently, pay-

ment for it is reduced to discourage usa-

ge. Alternatively, to induce more frequent 

usage of a given service, payment would 

be increased. These incentives often work 

less than perfectly, as they fall within an 

entire framework of different incentives 

or disincentives and controls, making it 

difficult to judge how well they represent 

true costs. In this situation, it is habitual in 

Germany to perform costing studies using 

the tariffs also in the societal perspective, 

but to include all copayments and non-

reimbursed items, as well as productivity 

losses. For the payer perspective, only tho-

se items reimbursed, at a tariff net of any 

copayment or rebate, are included.

Health-care costs excluding DMDs are 

slightly lower in the current study than in 

the earlier study, when adjusted for the ti-

me difference, particularly as far as out-

patient visits are concerned. Again, this is 

partly due to the sample selection. Howe-

ver, another reason may be that in the ear-

ly years of the use of DMDs, patients were 

more closely monitored for safety reasons. 

Also, most patients in the earlier study were 

recruited in university clinics, where pati-

ent management tends to be more inten-

sive. This latter fact also explained the high 

proportion of patients using DMDs (43) 

at a time when overall penetration was 

estimated at 10–15. The study hence re-

ported adjusted drug usage. If a similar ad-

justment were made in the current results 

(∼35 DMD usage instead of 50), costs 

would decrease by approximately € 3150.

A large number of different studies ha-

ve shown that costs are highly correla-

ted with EDSS score, and these findings 

are therefore expected. Our current stu-

dy confirms again that costs, as well as 

QoL, need to be considered in the light 

of the level of functional disability rather 

than for a population as a whole. Work-

force participation in patients between 18 

and 65 years of age decreases from rough-

ly 70–75 in early disease to less than 10 

in the late stages. Hospitalization and am-

bulatory visits increase by a factor of 5–

6 from between early and late disease; in-

vestments and services increase from ba-

sically no cost to € 2700; productivity 

losses increase tenfold; and informal ca-

re increases by a factor of 27 for patients 

with an EDSS score of 7, and by a factor of 

50 for patients at the very severe end of the 

EDSS scale (scores of 8–9). Hence, total 

mean costs per patient are driven essenti-

ally by the distribution of the severity le-

vels in the sample, increasing from appro-

ximately €18 500 at an EDSS score of 0–1 

to € 70 500 at an EDSS score of 8–9.

This is reinforced when analyzing dif-

ferences between the seven study centres 

in our sample. The distribution of disease 

severity, and hence the mean EDSS score, 

drives resource usage (most strongly, the 

use of DMDs and informal care) and pro-

duction losses due to loss of work capacity 

due to the disease (. Table 7, . Fig. 6).

The same is true for utility, which decre-

ases from 0.86 to 0.10 in the overall samp-

le as the disease becomes more severe, and 

is correlated with the mean EDSS score of 

the centre samples. However, the utility loss 

compared to normative values in the popu-

lation is high at all levels of the disease. In 

the general population, utility scores fall in 

relation to age, from around 0.94 at an age 

of 20–30 years to 0.75 at 70–80 years. This 

compares to a mean utility of around 0.75 

for patients in the age group between 18 

and 29 years (with an EDSS score of appro-

ximately 2) in our study. At older ages (70–

79 years), the mean EDSS score was appro-

ximately 6.3 and utility 0.36. The total loss 

of QoL in the sample was estimated at 0.2 

QALYs, from which an intangible Cost of 

approximately € 10 000 was derived. 

Compared to the other countries inclu-

ded in this European study, German pati-

ents included in this sample are at the high 

end of the range in terms of inpatient days, 

outpatient consultations and physiothera-

Table 7 Results by study centres

Centre Percent 

of pati-

ents

Percent 

with 

EDSSa 

score 

<4

Percent 

with 

EDSS 

score 

≥7

Mean 

EDSS 

score

Mean 

utility

Percent 

retired 

due to 

MS

Percent 

using 

DMDsb

Mean 

annual 

 cost/

patient 

(2005 €)

A 47% 61% 6% 3.2 0.658 26% 65% 35 650

B 18% 15% 24% 5.5 0.478 52% 23% 52 800

C 12% 22% 23% 5.2 0.538 50% 36% 50 750

D 7% 54% 14% 3.6 0.653 30% 43% 33 700

E 6% 46% 11% 3.5 0.614 31% 51% 35 900

F 5% 50% 5% 3.2 0.688 30% 59% 29 750

G 5% 57% 5% 2.7 0.723 21% 62% 30 550

There were substantial differences in the patient  populations in the seven study centres, with a difference 
impact on mean costs per  patient in the sample. Disease severity (EDSS) clearly drives most of the eco-
nomic and QoL parameters: the higher the EDSS score in the sample, the higher the total cost, driven by 
the fact that the more patients who were on early retirement due to MS, the smaller the proportion of 
patients using DMDs and the lower the QoL (utility)
aEDSS Expanded Disability Status Scale
bDMDs disease-modifying drugs
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py sessions, despite the fact that they ha-

ve the lowest mean EDSS score in the se-

ries. This is explained by medical tradi-

tion and payment mechanisms (fee-for-

service), and is well known. However, ta-

riffs for these services are comparative-

ly low to discourage overprovision, and 

hence total costs controlled for EDSS are 

not fundamentally different in Germany 

than from the rest of the countries. Dif-

ferences between countries are concentra-

ted for the most part in very late disease, 

where the support provided to patients is 

highly variable.

This study provides information at a 

very detailed level concerning consump-

tion of resources by patients with MS in 

Germany. When taking the necessary pre-

cautions, results within the study can be 

compared to results in other countries, 

and differences can be explored [1]. Over-

all, differences in the German results com-

pared to other countries in the study are 

partly explained by differences in the sam-

ple, but more so by medical traditions and 

the unique way in which the health-care 

system is organized.
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