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An approach to estimating the intangible costs
of multiple sclerosis according to disability in
Catalonia, Spain

V Casado1, L Romero1, L Gubieras1, L Alonso1, E Moral1, S Martı́nez-Yélamos1,
A Martı́nez-Yélamos2, O Carmona3 and T Arbizu1

Multiple sclerosis (MS) is a chronic demyelinating disease, which represents a great economic
burden to society. Cost-of-illness studies of MS tend to underestimate the intangible costs related to
pain, anxiety and helplessness. The purpose of this study was to estimate the intangible costs of MS,
and determine whether these costs increase as disability progresses. We studied 211 consecutive
patients with MS who attended our MS unit. Patients mean age was 41.6 (SD: 10.7) years, 69% were
female, and their mean Expanded Disability Status Scale (EDSS) score was 2.47 (SD: 2.05). Quality-
of-life was measured with the EuroQoL visual analogue scale. Quality-adjusted life year (QALY) was
calculated for each patient. Patients were grouped into five disability stages according to their EDSS,
and QALY was compared between patients and a group of healthy controls matched by age and sex.
A benchmark value was ascribed to each QALY lost, and the intangible costs per patient-year were
calculated as t0 (EDSS�/0), t1100 (EDSS�/1�3), t8250 (EDSS�/3.5�5.5), t9900 (EDSS�/6�7)
and t11 000 (EDSS �/7.5). Sensitivity analysis showed a similar progression of costs. We conclude
that intangible costs are relevant in MS, especially when disability increases. Although the method to
calculate the costs remains controversial, we consider that they should be included in cost analysis of
MS. Multiple Sclerosis 2007; 13: 800�804. http://msj.sagepub.com

Key words: disability evaluation; Expanded Disability Status Scale (EDSS); intangible costs; multiple
sclerosis; quality-adjusted life years; quality of life

Introduction

Multiple sclerosis (MS) is a chronic, demyelinating,
inflammatory disease of the central nervous system
(CNS). The aetiology of MS is still unknown, and its
prognosis is unclear. Although life expectancy is
relatively unaffected, MS has considerable morbid-
ity � natural history studies show that 50% of
patients need help to walk 10 years after diagnosis
[1].

In Spain, the prevalence of MS is approximately
50�60 per 100 000 population [2,3], and MS affects
predominantly young adults (onset in third decade
of life), and females (female:male�/2:1). Due to

these particular features, MS imposes a great eco-
nomic burden on patients and society; recently,
this burden has been estimated in cost-of-illness
studies [3,4].

The pain, helplessness, anxiety, and other
symptoms associated with MS can dramatically
affect quality of life in patients and their care-
givers, which can be represented by ‘intangible
costs’. These intangible costs relate to changes in
health status brought about by healthcare inter-
vention and the particular disease. Many issues
should be included in estimating these costs, such
as changes in residence, pain, anxiety, social
functioning, ability to perform activities of daily
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living (including leisure time), and, in general,
changes in the patient’s way of life because of the
disease. These are not explicitly valued in mone-
tary terms, but they can be measured and valued
by health state utility methods.

Other costs are easier to quantify, and are
considered ‘tangible costs’, such as direct medical
costs (hospital fees, drugs, equipment, supplies,
professional fees), direct non-medical costs (trans-
portation for care, lodging for family, additional
home care), and indirect medical costs (earnings
lost during illness or treatment, and from disabil-
ity). The utility value is a standardised quality of life
instrument, which describes the current and global
health status of a patient. For the purpose of
pharmacoeconomic analyses, utility can be used
in its strict economic sense: the level or degree of
satisfaction or well-being relative to other health
states. Utility quantifies the value that an indivi-
dual places on an aspect of health and well-being.
Utility measures are applied increasingly in phar-
macoeconomic analyses because many diseases
require inclusion of the patient’s predilections or
preferences for particular outcomes, and these
preferences can be assessed through measurement
of the patient’s quality of life.

Ideally, utility of health states should be derived
directly using standard gamble or time-trade off
techniques, but there is no gold standard health
utility measure. Generic measures of health utility
have been used in studies of MS, such as the Euro
Quality of Life-5 Dimensions (EQ-5D), HUI Mark
III etc. [5,12�15], and visual analogue scale
(VAS) scores have also been used to estimate utility
[6�9,11].

Cost-utility analysis of different therapies at-
tempts to express health outcomes in terms of the
quality-adjusted life year (QALY), where the degree
of health utility obtained with a therapy may
temper the extension in the length of life. For
example, an extra year of life with constant pain
from a treatment may be only half as valuable to a
patient as a year of perfect health, thereby equating
to a QALY of 0.5 and not 1.0.

Utility may be used beyond the cost-utility
analysis of drugs or treatments, to assist the practi-
tioner and patient in choosing the optimal treat-
ment. In addition, assessing the utility and quality
of life in every state of a particular disease � MS in
our case � is relevant as a comprehensive measure
of health outcome that includes both mortality and
morbidity.

Several studies have shown a significant reduc-
tion in quality of life in patients with MS, especially
as disability progresses [10�15]. However, the in-
tangible costs are not easy to calculate, and they
tend to be underestimated in studies reporting the
costs of MS. Only a few of the cost of illness studies

on MS have included intangible costs [12�15], and
those studies did not consider these costs uni-
formly.

The aim of this study was to estimate the
intangible costs of MS in patients at different
disability stages. As it is difficult to express these
losses in monetary values, we used quality of life
measurements as an approach to estimating the
intangible costs of MS.

Methods

We analysed data from 211 consecutive patients
with definite MS, who attended our MS unit, where
they were monitored and included in the European
Database for Multiple Sclerosis (EDMUS). Their
mean age was 41.6 years (SD: 10.7), 69% were
female, and their mean Expanded Disability Status
Scale (EDSS) score was 2.47 (SD: 2.05). We grouped
the patients according to their disability (EDSS
score) and compared the quality of life of the
patients with that of a group of healthy controls
(n�/58), matched by age and sex. To include
subjects from a similar socio-demographic back-
ground as the patients and in the same timeframe,
we chose the healthy relatives who accompanied
the patients as controls.

Patients were classified according to their disabil-
ity (EDSS scores) into five groups, which represented
the clinically relevant stages of MS: stage I (EDSS�/0,
patient is not disabled but diagnosed with chronic
disease; n�/24); stage II (EDSS�/1�3, minimally
disabled; n�/124); stage III (EDSS�/3.5�5.5, rather
disabled; n�/36); stage IV (EDSS�/6�7, still capable
of walking with aid; n�/14); and stage V (EDSS�/

7.5�9.5, unable to walk at all; n�/8).
The intangible costs were calculated per patient

per year in each disability stage and in the entire
sample.

To estimate the loss of quality of life associated
with the occurrence of a relapse, a separate analysis
was performed in a subgroup of patients (n�/14).
Quality of life was assessed in these patients when
they first came to our MS unit with new neurolo-
gical symptoms, when the occurrence of a relapse
was confirmed by a neurologist, and at a different
time when they were in a stable phase of their
disease. Intangible costs due to a relapse were
obtained from number of QALY lost because of a
relapse, which was calculated as the difference in
utility in patients during the relapse and during the
stable period, multiplied by the value ascribed to a
QALY, and then divided by the mean duration of
the relapse.

We obtained the utility derived from the non-
descriptive part of the EQ-5D, a generic, validated,
preference-based instrument to measure quality of
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life, using a VAS. In this scale, patients indicate
their current health status on a scale between 0
(worst possible state) and 100 (best possible state),
and the measure gives a global approach of their
health-related quality of life. Patients and controls
provided answers willingly and anonymously. The
results of VAS were used to calculate utility and
QALY for each group of patients and the controls
(general population), according to the formula:

ð1 � uÞ�ð1 � vÞ2:29

where u is the utility value and v the result of the
VAS [17].

The formula u�/1�/(1�/v)q , describes the pre-
viously established relation between VAS scores
and utility [6,7,9,17]. We used the value of
q�/2.29, as calculated by Torrance et al . [17], where
q is derived from a fictitious ‘person mean’, a
person whose responses are all identical to the
mean responses of the sample. In this study, the
fitted disutility�disvalue relation for the person
mean was u�/v2.29, based on theoretical considera-
tions and risk function estimations. The fitting
process used simple straight-line regression through
the origin on the natural log transformation. The
fitted function is then re-expressed in utility�value
terms as u�/1�/(1�/v)2.29, which we used in our
study.

A benchmark value of t55 000 has been ascribed
to each QALY lost [15,16]. The value of the
QALYs lost by MS patients, who have a lower
QALY than controls, is considered an intangible
cost [3,15]. As the value ascribed to a QALY lost
is controversial, and has not been specifically
established in Spain, we performed a sensitivity
analysis that ascribed different values to each QALY
lost [15].

Patients and controls gave their written in-
formed consent to participate in the study. The
project was approved by the Ethics Committee of
Bellvitge University Hospital and Bellvitge Biome-
dical Investigation Institute, Barcelona, Spain.

Results

The characteristics of patients (n�/211) and con-
trols (n�/58) are described in Table 1. Age and sex
did not differ (P �/0.05) between the two groups.

We obtained intangible costs by multiplying the
number of QALY lost because of MS by the value
ascribed to a lost QALY, t55 000. These costs were
t0 for EDSS group I, t1100 for EDSS group II, t8250
for EDSS group III, t9900 for EDSS group IV, and
t11 000 for EDSS group V (Table 2). As t55 000 per
QALY lost is a debatable value [15], we used values
of t33 000 and t77 000 per QALY lost (or different
‘willingness to pay’ for a QALY) in the sensitivity
analysis, and obtained a similar progression of costs
with increasing EDSS scores.

The mean difference in utility due to a relapse in
a subgroup of patients (n�/14) was 0.065. The mean
duration of the relapse in these patients was 55.07
days (SD: 32.5), estimated from their clinical charts,
giving the intangible cost of t539 per patient and
relapse (Table 3). The sensitivity analysis ascribed
different values to a QALY lost, and estimated the
total intangible cost per patient and relapse as
t323.4�754.6 (Table 3).

Discussion

Intangible costs concern pain, grief, anxiety and
social handicap, and are difficult to quantify and
translate into monetary values. However, they may
be relevant in a chronic disease such as MS,
especially in the higher stages of disability.

Imprecision is assumed when estimating intan-
gible costs because of the subjectivity involved in
estimating parameters, such as quality of life or
utility, and the lack of validated published studies
in Spain that assign monetary values to quality-of-
life measurements. We consider that the inherent
imprecision when estimating quality of life is a
limitation of our study. We used the VAS, which

Table 1 Baseline characteristics of patients and controls, matched by age and sex, where quality of life was analysed

Patients (n�/211) Controls (n�/58) P

Mean age (years) 41.6 (SD: 10.7) 41.02 (SD: 15.07) 0.7
Sex (% females) 69 64 0.4
EDSS mean (SD) 2.47 (2.05)
EDSS median 2
Mean age years at disease onset (SD) 29 (10)
Disease duration, years mean (SD) 13 (9)

Clinical form (% of patients)
Relapsing-remitting 94.6
Primary progressive 2.4
Secondary progressive 3

SD, standard deviation; EDSS, Expanded Disability Status Scale.
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has a strong ‘floor effect’, and tends to overestimate
quality of life perception in patients. However, it
also has the advantage of being easily applicable.

There are many significant controversies relating
to utility measurement [5]. We used the VAS to
obtain utility in an indirect way because the VAS
alone does not measure health utility. Many exam-
ples of this method have been reported, and have
shown that utility measurements and VAS scores
are highly correlated [6�9,17]. Based on previous
studies and the presumed controversy about utility
measurement, we considered it reasonable to ob-
tain the predicted utility derived from the VAS
scores of patients and controls, which provided an
easier method to estimate utility. The VAS is a
simple instrument to measure health preferences,
and it is easily applicable, inexpensive and quick to
administer. It may imply less variability in utility
obtained than other complex methods (choice-
based, by time-trade off, multiattribute, etc.), and
provide information that is more precise. Predicted
utility appears to be a reasonable alternative for use
in decision analysis in the absence of directly
derived data.

To estimate the intangible costs in our cohort,
we considered the method of Henriksson appro-
priate [15], and applied it to the utility values of
patients monitored in our MS unit. We obtained
the utility values from the VAS, therefore, they are
less accurate than those obtained from generic
instruments to directly measure health-utility,
such as the EQ-5D or HUI Mark 3, which have a
multiattribute, preference-based system. We con-
sider that our estimates of intangible costs consti-
tute an interesting approach to these costs when
estimating the minimum intangible costs to assign
to MS, and that they are simpler to obtain using our
method.

The value ascribed to a QALY in our study is
based on the reference value calculated in 1996 in
the US, and in 1998 in the UK [16], and it has
already been applied to MS in a Swedish study [15].
When population-specific QALY values are not
available, we believe that using reference values
together with a sensitivity analysis [15] may be
appropriate as an approach to estimate intangible
costs in MS patients. Attaching a common value to
a QALY lost implies that individual preferences are
over-ridden, and that the over-riding variations
appear at different times when quality of life is
evaluated. Nevertheless, QALY constitute one of the
best instruments available to measure quantity and
quality of life, although the best method to trans-
late QALY into monetary values remains contro-
versial. A recent paper by Gyrd-Hansen [18] on this
issue concluded that although a unique monetary
value cannot be theoretically established for the
QALY, a pragmatic perspective should be applied to
obtain QALY values which could be used to im-
prove efficiency in healthcare.

Another limitation of our study is the small
sample, especially in higher stages of disability.
Regardless of the small sample size, we included
patients distributed across the entire spectrum of
MS, and our results may approximate what occurs
in the general MS population. In the case of
patients having a relapse, although the sample we
used to estimate utility was very small (n�/14), the
value obtained for the difference in QALY due to a
relapse (0.065) is similar to that obtained by

Table 3 Measure of quality of life and estimate of intangible
costs in MS patients having a relapse

n�/14 During relapse
During
stabilisation period

Age (years) 38.2 (SD: 9.9)
Female (%) 57%
EDSS (mean/median/SD) 4.2/4/1.9 3.1/3/2.4
VAS mean score (SD) 49.7 (25.8) 57.3 (26)
QALY mean (SD) 0.71 (0.2) 0.77 (0.3)
Difference in QALY-mean 0.065 (0.15)
Mean (SD) duration of a
relapse days

55.07 (32.5)

Intangible costs per
patient and relapse
If one QALY�/t55 000 t539
If one QALY�/t33 000 t323.4
If one QALY�/t77 000 t754.6

VAS, visual analogue scale; QALY, quality of the adjusted life
years; EDSS, Expanded Disability Status Scale; SD, standard

deviation.

Table 2 Intangible costs in euros per patient/year according to disability (EDSS stages)

EDSS 0 1.0�3.0 3.5�5.5 6.0�7.0 7.5�9.5 Mean Controls
No. of patients 24 124 36 14 8 211 58
VAS mean score 75.5 71.7 52.1 52.9 49.4 67.3 75.5
QALYs (mean number) 0.92 0.9 0.77 0.74 0.72 0.84 0.92
Cost (if a QALY lost�/t55 000) 0 1100 8250 9900 11000 4400
Cost (if a QALY lost�/t33 000) 0 660 4950 5940 6600 2640
Cost (if a QALY lost�/t77 000 0 1540 11550 13860 15400 6160

EDSS, Expanded Disability Status Scale; VAS, Visual Analogue Scale; QALY, equality-adjusted life years. Costs were calculated for the

five groups based on the EDSS stages and in the entire sample. A sensitivity analysis was also performed, which ascribed different

values to each QALY lost.
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Henriksson et al. (0.063) [15], which may indicate
the reliability of our results.

Intangible costs have been included in some
studies of the cost of MS [12�15]. The results
obtained with our approach show a similar progres-
sion of costs with the progression of disability as
those reported previously and when a relapse of MS
occurs, although our values are lower than the
published values in all EDSS stages. This difference
might be explained by a more positive perception
of MS in our patients, but it may also be a
consequence of overestimating quality of life by
the VAS and methodological differences. Thus, we
believe that our results are a minimum approach to
estimate the intangible costs due to MS to take into
account when assessing the total costs of the
disease.

According to our estimates, the intangible costs
of MS reach between t1100 and t11 000 per patient
per year, depending on the extent of disability. The
occurrence of a relapse implies an intangible cost of
t539.

Our work is intended to highlight the relevance
of estimating intangible costs in a chronic disease
such as MS. We believe these costs are important
contributors to the global costs of the disease, and
that they increase with the progression of disability
and relapses. However, the relevance of intangible
costs involves more than their monetary value
because the global conception of cost implies the
inclusion of a measure of other costs of MS,
including quantity and quality of life. This would
allow comparisons with the costs of other diseases.
Intangible costs may be comparable among differ-
ent MS populations because the patients’ quality of
life would not be affected by parameters such as
unit costs, resource consumption or healthcare
systems, which affects direct and indirect costs
when calculated between different countries; this
is a major problem in assessing costs in multicentric
studies.

Intangible costs are easy to obtain with our
approach. Even if the method to calculate these
costs is controversial (due to subjectivity of quality
of life parameters, suitability of quality of life scales,
utilities measurement, QALY monetary values, and,
in general, to the lack of a standardised methodol-
ogy), we consider that intangible costs should be
included in costs analysis of MS.
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