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Disability weights for diseases
A modified protocol and results for a Western European region
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Background: The objective of the study was to establish a comprehensive and consistent set of disability weights for
a number of important diseases in a Western European (Dutch) context, to be applied in composite health outcome
measures to quantify the burden of disease and in economic evaluation of health care services. The context of the
study was the Dutch Public Health Status and Forecast study. Replication and refinement of the valuation protocol
used in the Global Burden of Disease (GBD) Study was a secondary aim. Methods: The disease stages were valued
in a panel study in two steps, enabling the evaluation of a large number of disease stages. The first step was a
carefully designed group process, using person trade-off as the valuation method to establish disability weights for
16 selected disease stages. The second step consisted of interpolation of the remaining disease stages on a disability
scale by the individual panel members. Panel members were Dutch health care professionals with sufficient
knowledge of the consequences of a broad variety of diseases. Results: A comprehensive set of disease-specific
disability weights for 175 disease stages associated with 52 disease categories (cf. ICD-9) was obtained. The internal
consistency and validity of the set of Dutch disability weights were satisfactory. Considerable agreement existed
within panels, between the panel members and panels. Conclusions: Establishing a comprehensive and coherent set
of reliable disability weights, using a modified valuation protocol from the GBD Study appeared to be feasible. The
results can be used in composite health outcome measures applied in public health research and in economic
evaluations.

Keywords: burden of disease, composite health outcome measures, DALY, person trade-off, public health,
valuation of health status

number of life years lost due to premature death and the
number of years lived with disability using a set of disease-
specific empirical weights to value die level of disability,
following standardized mediods.'* Disability weights
represent the consequences of relative severity of each
disease. The GBD Study provided quantitative, internally
consistent estimates of die burden of disease, including
non-fatal health outcomes, attributable to 107 causes, per
sex, for different age groups and per region in die world,
for 1990.
Although hotly debated,5 the DALYs have been a step
forward in quantifying health changes in the public
health field. However, certain questions remained to be
answered. In the Dutch disability weights study, we
addressed two of the remaining issues. The first issue is the
application of the methods and the comparability of the
results in a national rather than a global context. The
disability weights used in the GBD project were global
weights and apparently too universal at the disease level.
The primary aim of the current study was to establish a
comprehensive and consistent set of disability weights for
a number of important diseases in a Western European
(Dutch) context, to be applied in composite health out-
come measures to quantify the burden of disease and in
economic evaluation of health care services. We incorp-

hether it is to quantify the burden of disease or to
estimate the potential health benefits of alternative
investments in health care services, mortality-based
measures of a population's health are no longer considered
adequate. Cost-effectiveness analyses have introduced
the concept of QALYs (quality-adjusted life years)
instead. The Global Burden of Disease (GBD) Study has
shown the potential value of this type of composite health
outcome measures in the area of public health research by
employing die DALY (disability-adjusted life years)
measure.1"3 The DALY measure combines the (estimated)
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orated Murray's1* approach in the recent public health
status and forecast document in The Netherlands.6 The
secondary aim deals with more methodological questions
concerning the feasibility of the valuation protocol, and
the improvement and refinement of the GBD valuation
protocol with respect to die disease description.

METHODS
The list of diseases
The GBD Study had a global scope and, hence, contained
a number of diseases bearing little relevance to the popu-
lation's health in developed countries. For the Dutch
study a list of 52 disease categories (at the three-digit level
ICD-9 classification) was made, representing the major
disease categories and health-related problems in The
Netherlands.6

The disease categories were further subdivided into
assumed homogeneous diseases stages with respect to
functional status, treatment and prognosis, following an
iterative process using empirical data of health status
measurement, clinical expert opinions and the re-
searchers' own judgement. For instance, the disease
category 'dementia' was subdivided into the disease stages
'mild dementia', 'moderate dementia' and 'severe
dementia'. In all, 175 disease stages were identified for the
52 disease categories.
The duration of a disease stage to be valued was
universally defined as 1 year. For some disease stages
characterized by a short episode of 1 or a few weeks of
illness followed in almost all instances by complete
recovery (e.g. influenza), the states were described and
valued as 'a short episode in an otherwise healthy year'.
In analogue, episodic diseases (e.g. asthma) were de-
scribed as chronic, i.e. the general consequences for every
day life were valued. Hence, for all disease stages the
1 year time frame calculus was achieved.

Standardized description of health status
A standardized description of the associated functional
health status was added to each disease stage description,
to harmonize the mental image of that state across indi-
viduals. An extended, six-dimensional version of die
original EuroQol-system,7 labelled EQ5D+C, was used.
The original five dimensions of EuroQol ('mobility', 'self-
care', 'usual activities', 'pain/discomfort', and 'mood')
were, for descriptive purposes in the present study, ex-
tended with a sixth dimension on 'cognitive functioning'.
This dimension was experienced to be indispensable for
the description of particularly neuropsychiatric condi-
tions. Each dimension had three levels of die general form
1 = no problems, 2 = some problems and 3 = severe
problems.

Modifications from the Global Burden of Disease Study
The valuation protocol from the GBD Study'' has been
modified in two ways witli respect to die disease de-
scription. In the GBD Study, die presumed sequelae or
end stages of disease categories were primarily valued. In
die current study, diseases categories were subdivided into

VISION DISORDER

Vision disorder is subdivided in die following three stages:
(1) mild vision disorder,
(2) moderate vision disorder,
(3) severe vision disorder.

We now ask you to value the following health state:
Patients with severe vision disorder, i.e. unable to read
small newspaper print, great difficulty or unable to
recognize faces at 4m distance

Description
— No problems in walking about
— Some problems in washing or dressing self
— Some problems widi performing usual activities

(eg. work, study, housework, family or leisure activities)
— No pain or discomfort
— Moderately anxious or depressed
— No cognitive impairment

(eg memory, concentration, desorgmisation, IQ-level)

Figure 1 Example of disease stage description

homogeneous disease stages and all stages were valued
separately. Furthermore, whereas in GBD Study a
naturalistic description of die disease (sequelae) was
presented in die form of a short vignette, in die current
study we presented a disease category label widi a de-
scription of all assumed stages of the disease (one of diem
as a short vignette) and die associated generic healdi
status description of the disease stage to be valued in terms
of EQ5D+C (figure 1). More examples of disease stage
descriptions are given in table I.

The valuation procedure
The valuation procedure took place in two steps. In die
first step, a selection of 16 'indicator disease stages' was
valued by diree panels, in a day-long workshop. The
resulting values were used to calibrate die disability scale
between 0 (no disability) and 1 (extreme disability). In
die second step, all odier remaining disease stages were
interpolated on die disability scale by die individual panel
members. The panel members valued a random set of 30
disease stages by placing each disease stage separately in
between two indicator disease stages on die disability
scale, in a paper and pencil procedure performed indi-
vidually.
The 16 indicator disease stages were deliberately selected
from die list of 175 disease stages, applying diree criteria.
Firstly, dieir expected valuations (as estimated by a
statistical model) should evenly cover the total range.
Secondly, diey should have a sizeable public healdi im-
pact. Thirdly, diey should be relatively easy to recognize
and interpret.
The person trade-off (PTO) mediod, as operationalized
by Murray,4 was applied as die valuation mediod for the
indicator disease stages in die panel sessions. PTO is
essentially a trade-off mediod which requires die subjects
to trade-off person years lived healdiy or widi some de-
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fined disability.1'8 In the GBD Study and in the current
study, PTO was applied in two forms, so as to stimulate
the subjects to consider their valuation of each state from
different viewpoints. The whole PTO procedure was
designed to enhance deliberation, so that each panel
member would arrive at a well-considered valuation. The
first form, labelled PTO1, refers to the trade-off between
extending life of 1,000 healthy persons by 1 year versus
extending life of N persons by 1 year in a specified disabled
health state (NS1.000). The options are mutually
exclusive. The second form, labelled PTO2, refers to a
trade-off between extending life of 1,000 healthy persons
by 1 year versus complete and instantaneous cure of N
persons in a disabled health state and extending their life
in perfect health by 1 year. Again, the options are mutu-
ally exclusive. (The exact wordings of PTO1 and PTO2
are available on request from the authors.)
PTO has been advocated as the appropriate method of
deriving disability weights for the estimation of burden of
disease, primarily because it forces the subjects to judge
health states from a public viewpoint, e.g. for groups of
individuals, not including him- or herself. ' In the
current study, the choice for PTO and the adherence to
the GBD operationalization of the PTO tasks was further
motivated by the argument of comparability with the
severity weights of the GBD Study.

Subjects
A deliberate choice was made to employ health care
professionals with sufficient knowledge of the con-
sequences of a broad variety of diseases, in accordance
with the GBD Study.4 Three panels of 15 medical experts
were recruited, all of them MDs, predominantly GPs with
ample general medical experience and extensive research
training. Hence, the subjects in the current study were the
individual panel members.

Analysis
The results of the PTO valuations were converted by a
linear transformation into a 0-1 scale, ranging from no
disability (0) to extreme disability (1).
Generalizability theory was applied as a general approach
(G study) to estimate the proportion of the total variance
uniquely attributable to the object of measurement
(disease stages) and the other sources of variance (e.g.
measurement error and bias).10'11 G study is a specific
application of analysis of variance (ANOVA). It allows
for estimation of the relative contribution (variance
components) of the disease stages, the panels and the
panel members nested within panels to the total variance
of the model. Furthermore, G study was used to estimate
the reliability of the valuations as agreement among panel
members. To this end, a G coefficient can be computed
as a measure of internal consistency, comparable to the
intraclass correlation coefficient (ICC) for two variables,
defined as the proportion of total variation in scores
accounted for by the disease stages.10'12

The design of the Dutch Disability Weights Study has
been described extensively elsewhere.1-'

RESULTS
In total 38 medical experts (28 men and ten women of
mean age 47.7 years with SD=9.2 years) participated. The
mean number of years of medical experience was 15.5;
21 panel members were still involved in direct patient
care. No differences between panels existed regarding sex,
age and medical experience.

All panel members performed the PTO task for the 16
indicators although some initially experienced some
difficulty. After inspection of the results, the valuations
of four panel members were discarded from the analysis
because they showed unacceptable lack of variance. The
interpolation task was performed consistently by all 38
medical experts.

Descriptive statistics
The mean disability weights for the indicator disease
stages were used to construct a disability scale (figure 2),
ranging from 0 indicating the best imaginable health state
at the bottom (no disability) to 1 indicating the worst
imaginable health state at the top (extreme disability).
To show the range of the valuations for each indicator
disease stage, the standard deviation was also given. The
mean disability weights for most diseases did not vary
across panels. The Spearman rank order correlations be-
tween panels were high (rs S0.94), indicating a similar
rank ordering.
To illustrate the results of the interpolation, table I shows
the disability weights (in 11 disability classes) for 28
disease stages from ten ICD-9 chapters. The 11 disability
classes were arbitrarily based on the disability weights for
the indicator disease.
The mean correlation between the interpolations of in-
dividual panel members with the rest of the group (Pearson
correlation = 0.95) indicated high interrater reliability. The
test-retest reliability after 2 months was also very satis-
factory (Spearman rank correlation = 0.94) at the aggre-
gated group level. (Complete data are available on request.)

Variance components analysis and reliability
G study results show that the major part of the variance
can be attributed to variation in the disease stages offered
for valuation (table 2). The effects of panel members and
panels are very small, implying that the panel members
valued the disease stages according to the stimulus only
and that no systematic difference existed between panels.
Overall, 18.3% of the variance was attributable to the
interaction terms and measurement error. The inter-
pretation of the interaction between disease stages and
panel members is that some panel members valued some
disease stages systematically different.
The G-coefficient can be computed from the variance
component of the disease stages as a percentage of the
total variance equals 0.80, indicating acceptable internal
consistency.

Validity
Table 3 compares some Dutch disability weights with the
GBD disability weights for comparable indicator condi-
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Best imaginable
health state range of valuations

100-

8 0 -

6 0 -

4 0 -

2 0 -

-{Periodontal disease (gingivitis))-

4 [Mild/moderate asthma |-

^_ | Low back pain"!-

4 1 Uncomplicated diabetes mellttus |

I Mild/moderate stable angina pectoris \-

4 1 Moderate to severe ADL limitations |—

4 (Mild depression |-

4 1 Breast cancer after first year, clinically 'disease Ire?}

4 1Severe vision disorderl-

4 1 Paraplegia |-

4 1 Stroke with moderate permanent impairments \-

Colorectal cancer, irradicalty removed
or metastatfc carcinoma

_̂_ [Severe reumathotd arthritis |-

*~—[Severe dementia ]

Schizophrenia, severe psychotic episodes,
severe and increasing permanent impairments

Worst imaginable
health state

Figure 2 Disability scale, based on PTO means and 67% CI (standard deviations)
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Table 1 Disability weights for 28 disease stages from ten disease
categories, arranged in 11 disability classes

Disability
class

Disability
weights Disease stage

3

4

5

0.05-0.10

0.10-0.15

0.15-0.20

0.00-0.01 Acute bronchitis (one episode of
2 weeks in an otherwise healthy year)

0.01-0.05 Mild vision disorder (i.e. some
difficulty reading small newspaper
print and no difficulty recognizing
faces at 4 m distance)

Acute bronchitis (more episodes of
2 weeks in an otherwise healthy year)

Mild/Moderate stable angina pectoris
(NYHA 1-2)

Pneumonia (one episode of 2 weeks
in an otherwise healthy year)

Mild depression

Low level spina bifida aperta (sacral),
permanent stage

Moderate vision disorder (i.e. great
difficulty reading small newspaper
print and some difficulty recognizing
faces at 4 m distance)

Colorectal cancer, state after
intentionally curative primary
therapy

0.20-0.30 Mild rheumatoid arthritis

Mild dementia (only daily activities
signiflcandy impaired)

0.30-0.40 Multiple sclerosis,
'relapsing-remitting' phase

Moderate depression

Stroke with mild permanent
impairments

0.40-0.50 Colorectal cancer (stage of diagnosis
and primary therapy)

Severe vision disorder (i.e. unable to
read small newspaper print and great
difficulty or unable to recognize faces
at 4 m distance)

Medium level spina bifida aperta
(L3-L5), permanent stage

0.50-0.65 Severe stable angina pectoris
(NYHA 3-4)

Stroke witfi moderate permanent
impairments

Moderate dementia (living
independendy impossible without
limited supervision)

0.65-0.80 High level spina bifida aperta
(L2 or higher), permanent stage

Multiple sclerosis, progressive phase

Severe depression, without psychosis
and/or hallucinations

0.80-1.00 Colorectal cancer, irradically
removed or metastatic carcinoma

Severe depression, with psychosis
and/or hallucinations

Stroke with severe permanent
impairments

Severe rheumatoid arthritis

Severe dementia (permanent
supervision required)

10

11

tions.1'6Five out of 12 disease stages were classified in the
same disability class. Two were classified almost exactly
on the boundary and the remaining five in an adjacent
class. These discrepancies can be explained from the
Western European instead of global context of the
valuations and from refinements in the valuation
protocol. 'Infertility', 'severe vision disorder', and 'mild
mental retardation' probably have less consequences in a
Western European situation than in, for example, suh-
Saharan Africa or Asia. The addition of a health status
description, specifying the functional health status
associated with the disease stage and, thus, adding in-
formation and leaving less room for variation may also
account for the discrepancies. Finally, 'mild/moderate
stable angina pectoris' and 'severe depression' in the
Dutch study were presented as being one stage in disease
processes that each consisted of several stages, whereas in
the GBD Study they were offered as a single stage of each
disease.

DISCUSSION
The primary outcome of the Dutch project is a compre-
hensive and coherent set of disease-specific disability
weights for 175 disease stages associated with 52 disease
categories (cf. ICD-9). This comprehensive set of disease-
specific disability weights allows public health researchers
to quantify the relative contributions of different disease
categories to the total burden of disease in The Nether-
lands. The Dutch disability weights were applied in the
Dutch Public Health Status and Forecast - 1997 study.6

Similar to the GBD Study, the results indicate the import-
ance of including both mortality and morbidity in the
total burden of disease. Examples of the application of the
Dutch disability weights (table 4) clearly show that the
relative contribution of disability-weighted disease years
and of years of life lost due to premature death differ for
different groups of diseases. Such combined data,
however, strongly rely on valid epidemiological data on
frequency and duration of disease episodes. More work
remains to be done in that area.
Secondary results of the Dutch disability weight study
include confirmation of the feasibility of the valuation
protocol and several improvements to the original GBD
protocol. The differences in disability weights between
the Dutch disability weight and GBD studies may reflect
the more refined considerations of the different disease

Table 2 Estimated variance components (percent) of disease
stages (16) X panels (3) X panel members (34)

Sources of variance

Disease stages (D)

Panels (P)

Panel members (subjects) nested
within panels (S(P))

Disease stage X panel members
nested within panels (D X S(P))

All other interactions plus error

Variance

0.130

0.001

0.002

0.004

0.026

Contribution
%

79.9

0.6

1.2

2.4
15.9
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stages. A recent study on the stability of disability weights
in different countries and informant groups showed that
the ranking of the disabling effect of different health
conditions is fairly similar across the world, with a few
exceptions such as HIV-infections and physical condi-
tions e.g. blindness.1'*
The feasibility of establishing reliable disability weights
associated with the various diseases that constitute die
major part of the burden of disease in a Western European
country has been demonstrated. And the addition of a
standardized description of functional health status to the
disease label proved indispensable to the valuation
process.
Apart from estimating burden of disease, the disability
weights allow us to quantify the potential benefits of any
intervention that can help reduce the total burden of
disease. Such a link to QALY-type measures of cost-
effectiveness data from health technology assessment will
contribute to the ongoing political discussion on priority
setting in health policy based on the perspective of die
population's health. We feel that the precision of our
valuations is adequate to allow conclusions at the public
health level if disease-specific trends or changes are
evaluated.
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3

3

3

4
6

5

5
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7

7

7
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2

3

5

5

4

6
6

7

7

7

7
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0.51
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0.76

0.98

0.94

0.86
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Disease
Year prevalence Disability weight Years of life lost due

(LY) (Q) QxLY to premature death DALYs
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Rheumatoid arthritis

Depression
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80,700

484,200
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0.61

0.53

0.23

7,800

59300

42,700

111,700

115300

110,400

2,700
a

123 300
169 700

45 500

111 700

a: Mortality and ycani of life lost arc very low and without virtual implication; sukides were not included.

Source: Ruwaard, Kramen (p.50)
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