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Sunmary

Disability-adjusted life-years (DALYs) constitute a nenber of the
fam ly of conposite health outcome measures, that further includes neasures
such as the Healthy Life Expectancy, Disability-Adjusted Life Expectancy and
Quality Adjusted Life-years. DALYs are essentially a conbination of Years of
Life Lost due to nortality (YLL) and Years of Life lost due to Disability
(YLD by a population. YLD are weighted for the severity of specified
disabilities using disease-specific disability weights between 0 (no
disability) and 1 (extreme disability).

DALYs were devel oped in the d obal Burden of Disease (GBD) study that
provided quantitative, internally consistent estimtes of the burden of the
di sease, including non-fatal health outcones, attributable to 107 causes, per
sex, for different age groups, and per region of the world, in 1990. The @GBD
study has denonstrated the potential value of conbining data about |ength of
life and severity of disease in a single conprehensive neasure. Descriptions
of the population’s health with the help of such a neasure nay serve as a
source of information for public health policy and for prioritizing and
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pl anni ng health care and health services re search.

Recently, a coherent set of disability weights for 52 di seases that
constitute the major part of ill-health in the Netherlands was derived in the
Dutch Disability Wights study, and applied in Dutch burden of disease
estimates in the Dutch Public Health Status and Forecast 1997 study.

The present paper provides an introduction on the DALY approach by di scussing
sonme of the methods and the results of the dobal Burden of D sease study,
the Dutch Dsability Wights study and the burden of disease estimates in the
Dutch Public Health Status and Forecast 1997 study.

| . Introduction

1. This paper intends to provide an introduction on conposite health

out cone neasures in general and on the DALY neasure in particular. The DALY
(disability adjusted life year) as an indicator of a population’s health is
but one of a famly of measures conbining nortality and norbidity. Section 2
bel ow provi des a general introduction on conposite health outcone neasures,

i ncluding a discussion of the rationale of conbining nortality and norbidity
into one common netric. The DALY neasure was devel oped in the 3 obal Burden
of D sease (@BD) study. The ains, methodol ogy and sone results of the GBD are
addressed in section 3. The Dutch Disability Wights study, designed to
establi sh a conprehensive series of disability weights for The Netherl ands
and to investigate the feasibility of sone of the nethods enployed in the

d obal Burden of Disease study is presented in section 4.1. The resulting
Dutch disability weights were conbi ned with epi dem ol ogi cal data into burden
of disease estimates for the Netherlands in the Public Health Status and
Forecast 1997, see section 4.2. Section 5 provides a brief description of the
BIQVED project ‘Disability weights for D seases in Europe’ that started in
March, 1998.

I1. Conposite Health Qutcome Measures
1.1 Mortality and norbidity

2. A plethora of indicators are currently avail able by which to represent
the state of a population’s health. An inportant and fundanental distinction
shoul d be recogni zed between indicators based on nortality and indica tors
based on norbidity. Mrtality-based indicators, for exanple, are the (whether
or not disease-specific) nmortality figures, and a set of de rived nmeasures
such as the potential years of life lost, and life expectancy at birth. O her
indi cators are based on norbidity, such as, for exanple, the figures for new
and existing cases of specific diseases and their sequelae in terns of
disabilities and handi caps.

3. Morbidity and nortality are conplementary aspects of the population's
health. Cbviously, as the ideal is along life in good health, a good measure
of the population’s health shoul d conprise both aspects. The advantage to a
nortality-based method of measuring the population’s health is the fact that
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nortality is nmore easily measured than norbidity and that (virtually) full-
fledged vital registration systens are in place in nost European countries.
This indicator of measuring the population’s health is therefore readily
avai |l abl e and reliabl e.

4. By contrast, norbidity is far nore difficult to classify and to
nmeasure, while registrations tend to be inconplete, un reliable or sinply
absent altogether. Sinplicity and reliability, therefore, argue in favour of
a nortality-based neasurement of the population’s health. And if the two
aspects of the population’s health, norbidity and nortality could be sunma-
rized into a single nortality-based measure, the choice would be a
straightforward one. However, only diseases running an acute course tend to
be able to fulfil this condition: the patient falls ill and is either dead or
has recovered wi thout any notabl e consequences within a rela tively brief
period of time. Exanples of such diseases are infectious dis eases such as
chol era and pneunonia. G her disorders are nore chronic in nature (or |eave
lasting effects, such as polionyelitis), and are there fore poorly captured
solely by measuring nortality. Exanples include conditions affecting the
nmuscul oskel etal system various types of cancer, non acutely fatal

cardi ovascul ar di sease, psychiatric disorders and de rmentia. Cenerally
speaking, conditions leading to speedy fatality cause little norbidity (but
possibly a high rate of nmortality), while chronic di seases cause a high rate
of morbidity (and possibly also, but not nec essarily, high nortality).

5. Hence sone sort of rift may be discerned between norbidity and nor-
tality, between conditions which prinarily cause norbidity and those
primarily resulting in death. Cbviously, therefore, an indicator based on
norbidity would yield an entirely different view of the health problens
within a population than would a nortality-based indicator. Yet this
difference is al so denonstrated by the devel opments within a single dis ease.
Since the eighties, for exanple, the nunber of deaths due to heart disease in
the Netherlands has been falling (inprovement) while the nunber of existing
cases of ischenic heart disease has conconitantly increased (deterioration),
and in particular, a nore severe formhas been on the rise (deterioration).
This can be explained as follows: inproving the survival rate for acute
nyocardial infarctions has resulted in nore heart patients, who subsequently
run a considerabl e risk of devel oping heart failure. A public health measure
based on nortality figures alone will mark the inprovenent (declining
nortality) but not the change for the worse (nmore and nore severe illness)
following fromthis devel opnent, and hence presents a distorted vi ew of
reality.

6. The solution is, in principle, straightforward: we create a public
heal t h i ndi cator enconpassi ng both the aspects of norbidity and nor tality.
Such an indicator, conbining norbidity and nortality is called a Conposite
Heal th Qut come Measure. Exanpl es are:

- ‘Healthy Life Expectancy’ (in different variants, such as Life Expec tancy in
Per cei ved Good heal th and Life Expectancy without D sabil ity)
- ‘Disability Adjusted Life Expectancy’ (DALE)



CES/ AC. 36/ 1998/ 9
EUR/ | CP/ 1 NFO 020603/ 9
page 4

- ‘Disability Adjusted Life years’ (DALYS).
- ‘Quality Adjusted Life years’ (QALYS)

rl.2 The comompodén@nihest oih dutmene measure, norbidity and nortality nust
sonmehow be conbi ned un der a conmon denomi nator. Successful indicators based
on nortality, such as life expectancy and lost |ife-years, use ‘time’ as the
unit of neasurerent for the population’s health indicator, and nore specifi-
cally, the nunber of years lived (life expectancy) or by contrast, not |ived
(the lost life-years). In conbining norbidity and nortality into a single
conposite measure, the obvious choice is to express norbidity in ternms of
time as well: the years lived with disease. By rendering the timlost due to
di sease equivalent to the tine lost through death it is possible to con struct
a conposite health outcome neasure. This is done by partly equating the time
lived with dis ease with the tine lost due to death. In the conputation of
DALYs, part of the time lived with the disease is regarded as not |ived, and
the remai nder is regarded as time lived in good health, with the help of a
disability weight that reflects the relative severity of the disease.

8. In determning the disability weights, the severity of the condition is
assessed at the |level of the physical, nental and social functioning of the
patient. On a scale of 1.00 (‘extrene disability’) to 0.00 (‘no disability'),
a cold, for exanple, could be as signed a disability weight of 0.01 and
multiple sclerosis of 0.67. Not-lived years are assigned the weight 1.00
(‘dead’). A year lived with a disease assigned a disability weight of 0.40 is
equal to 0.40 year not-lived plus 0.60 year in good health. By nultiplying
the time lived (in years) by the disability weight assigned to the state in
whi ch the years were spent, it becones possible to conpare both the
functional effects of various dis eases. Mreover, it becomes possible to
conpare the consequences of norbidity and nortality.

9. Wi ghting the unhealthy years |ived according to the degree of dysfunc-
tion in which they are spent has been custonmary in the econonic eval uation
(cost effectiveness or better cost utility analysis) of medical

i nterventions. The consequences of norbidity and the changes therein are
conbined with data on survival in Quality Adjusted Life years (QALYs). QALYs
nmake use of quality weights instead of disability weights. Quality weights
generally range fromO (death or extrenely |low quality of life) to 1 (optinal
quality); disability weights run in the reverse direction from1l (death or
extrene disability) to O (no disability). The difference between quality

wei ghts and disability weights is partly a semantic discussion, and it may
cause a lot of confusion. However, essentially the one is the conpl enent of
the other, and conceptually there is no real difference between QALYs and
DALYs.

I11. The d obal Burden of Disease Study

I11.1 Alnms and obj ecti ves
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10. The d obal Burden of D sease (BD) study was carried out at the request
of the Wrldbank and the WHO, by Christopher J.L. Mirray (Harvard University)
and Alan D. Lopez (WHO. The first version of this study appeared as a

Wrl dbank report in 1993, while a series of books on this project started
appearing md 1996. (Wrldbank, 1993; Miurray, 1996a)

11. The @GBD study had three prinmary goals: to provide information on non-
fatal health outcomes for debates on international health policy; to devel op
unbi ased epi demi ol ogi cal assessnents for najor disorders; and to quantify the
burden of disease with a neasure that could al so be used for cost-

ef fectiveness anal ysis. There were four specific objectives (Mirray, 1997a):

To develop internally consistent estimates of nortality for 107 causes of
deat h, by age, sex and geographi c region

To develop internally consistent estinates of incidence, prevalence,
duration, and case-fatality for 483 disabling sequel ae of the 107 causes,
and deriving a coherent set of disability weights for these sequel ae;

To estimate the fraction of nmortality and norbidity attributable to ten
maj or risk factors;

To devel op various projection scenarios of nmortality and disability
estinmates by cause, age, sex and region.

12. The @GBD study is exceptional because of its worl dwi de scope. By

conbi ni ng epi dem ol ogi cal data and disability weights into Disability
Adjusted Life Years or DALYs, it became possible to estinate the total burden
of disease at the global level, and to break this down according to the share
accounted for by specific diseases.

13. The follow ng section will explore the nmethods used in the GBD study to
arrive at DALYs. Thereafter some salient results of the GBD study will be
pr esent ed.

I11.2 The construction of DALYs

14. The DALY suns years of life lost to premature death (YL L) and years of
life lost due to a disability of specified severity and duration (YLD). One
DALY is thus one lost year of healthy life.

15. In the GBD study, YLL were defined as the nunber of years that death
occurs before the age to which the dying person coul d have expected to
survive if he/she were a nmenber of a standardized nodel population with a
life expectancy at birth equal to that of the world s |ongest surviving
popul ati on, Japan. Data on cause-specific deaths were obtai ned fromvital
registration systens (if available), sanple death registrations, and

epi demi ol ogi cal assessments by experts. Consistency and validity of the
avai |l abl e data and estimates were checked usi ng cause of deaths nodel s.
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16. The nunber of years lost due to a disabling condition (YLD can be

cal cul ated fromincidence, average age at onset and the average duration of
the disability. Valid comunity-based epi dem ol ogi cal studies were not

avail able in any region of the world for these epi dem ol ogi c parameters for
the 107 causes and 483 sequel ae included in the GBD. The GBD, however, used
data fromall possible sources, and suppl enmented these with informed judgnent
by a large nunber of experts famliar with specific disease or injuries.

17. Epi dem ol ogi cal experts were requested to estimate incidence,

preval ence, average age of onset, average duration, case-fatality rate,

rem ssion rate and death rate for each sequela. This information allowed the
@D investigators to correct the prelininary estinmates for interna
consistency — that is, to ensure that estimated preval ence was consi st ent
with estimated incidence and vi ce versa. Consistency of the estinates was
val i dated using a conputer nodel specially devel oped for the study, naned
DisMbd. The iterative process ending with the final estinates took nore than
four years.

18. The disability weights for the 483 sequel ae were assi gned by panel s of
nmedi cal experts in a two-step procedure. The first step involved the calibra-
tion of a disability scale. The weights were determ ned by positioning some
22 so-called indicator conditions on the scale. On the basis of this
calibration, the scale was divided into seven nore or |ess honogenous

cl asses. During the second step, the 483 sequel ae were assigned to these

cl asses. The rel atively unknown val uati on method of ‘person trade-off’ was
applied to estimate the disability weights for the indicator conditions

(Nord, 1995) . In the GBD study, two specially devel oped variants of PTO were
applied, in order to pronote explicit deliberation within and anong the

subj ects by framng the sane question fromtwo different viewpoints. In the
first , PTOL, a respondent is asked to decide for how many N (N > 1000 per -
sons) in health state X he would be willing to trade one year of life ex-
tension of 1000 heal thy individuals for the extension of life by one year for
the group in the health state X |In the second variant (PTQ2), the respondent
is asked to estimate for how nany individuals in health state X he woul d be
prepared to surrender one year of extended |i fe for 1000 i ndividuals in per-
fect health in exchange for the conplete recovery foll owed by one year of
perfect health for the group in the given health state.

19. The @GBD study incorporated age-weights into the DALY that assign a
greater value to a year lived by a young or mddl e-aged adult as conpared to
a year of life lived by young children or the elderly. This was done to
represent a credible aproach to capturing the dependence of the young and

ol der generations on adults. Furthernore, the GBD included a discount rate of
3% However, neither age wei ghts nor discount rates are essential elenents of
the DALY approach (see, for a discussion, Barendregt 1996, and Murray 1996Db).

I11.3 Sorre results of the @&BD study

20. Exanpl es of the results of the GBD study are presented in Tables 1 (a
gl obal ranking of causes of years of life lost), 2 (global ranking of causes
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of years of life lost due to disability) and 3 (gl obal ranking of causes of
conbi ned burden of disease in DALYs). Infectious di seases were the doni nant
cause of years of life lost (YLLS) in the world (Table 1). Cardiovascul ar
di sease caused 8.6% of YLL. One of the surprising findings of the GBD was
that adults under the age of 70 in Sub-Saharan Africa today face a higher
ri sk of death from noncommuni cabl e di seases (e.g., cardiovascular) than
adults fromthe sane age in the Established Market Economes. It was al so
shown that in part of the devel oping world (China, Qther Asia and |slands,
Latin Anerica and the Caribbean and the Mddle Eastern Orescent) nore people
di e from non-conmmuni cabl e di seases than from comruni cabl e, maternal,
perinatal and nutritional disorders. Overall, the GD showed the

epi dem ol ogi cal transition to be nmuch further advanced in devel opi ng
countries than was general |y appreci at ed.

21. Psychi atri c di seases were dom nant causes of years of life lost due to
disability (YLDs; Table 2). In the devel oped regi ons, al cohol use ranks first
in the causes of YLDs in nmales (13.7%.

22. Tabl e 3 shows the conbi ned burden of nmortality and norbidity in DALYs
for the world in 1990. Sone infectious diseases retained their |eading
positions. Unipolar najor depression, a condition that hardly causes any
nortality, ranks fourth. Wiile psychiatric conditions are responsible for
little nore than 1% of deaths, they account for alnost 11% of di sease burden
wor | dwi de, thus underscoring the inportance of including non-fatal health-
outcones in public health neasures.

Tabl e 1. Ten | eadi ng causes of years of life lost (YLLs), world, 1990
(Murray, 1996a)

Rank Cause YLLs Per cent of
(t housands) total

Al causes 906 501 100.0

1| Lower respiratory infections 108 601 12.0

2 | D arrhoeal diseases 94 434 10. 4

3| Conditions arising during the 82 681 9.1
perinatal period

4 | I schaem ¢ heart disease 41 595 5.0

5 | Measl es 36 450 4.0

6 | Tubercul osi s 34 304 3.8

7 | Cerebrovascual r di sease 32 115 3.6

8| Malaria 28 038 3.0

9| Road traffic accidents 26 162 2.9

10 | Congenital anomalies 19 414 2.2
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Table 2 Ten | eading causes of years of life lost due to disability (YLD,
world, 1990 (Mirray, 1996a)

Rank Cause YLDs Per cent of
(t housands) total

Al causes 472 736 100.0

1| Uni polar maj or depression 50 810 10.7

2| Iron deficiency anem a 21 987 4.7

3| Falls 21 949 4.6

4 | Al cohol use 15 770 3.3

5[ Chroni ¢ obstructive pul monary 14 692 3.1
di sease

6 | Bi pol ar di sorder 14 141 3.0

7 | Congeni tal anomnalies 13 507 2.9

8 | Gsteoarthritis 13 275 2.8

9 [ Schi zophreni a 12 183 2.6

10 | hsessi ve-conpul si ve di sorders 10 213 2.2

Tabl e 3 Ten | eadi ng causes of di sease burden (DALYs), world, 1990 (Mirray,
1996a)

Rank Cause DALYs Per cent of
(t housands) total

Al causes 1 379 238 100.0

1| Lower respiratory infections 112 898 8.2

2 | D arrhoeal diseases 99 633 7.2

3| Conditions arising during the 92 313 6.7
perinatal period

4 | Uni pol ar maj or depressi on 50 810 3.7

5| I'schaem c heart disease 46 699 3.4

6 | Cerebrovascul ar di sease 38 532 2.8

7 | Tubercul osi s 38 426 2.8

8 | Measl es 36 520 2.7

9 | Road traffic accidents 34 317 2.5

10 | Congenital anomalies 32 921 2.4

23. The @GBD study has denonstrated the potential value of conbining data
about length of life and severity of disease in a single conprehensive

nmeasure. Descriptions of the population’s health with the help of such a
nmeasure may serve as a source of information for public health policy and for
prioritizing and planning health care and health services re search. However,
the GBD al so pointed out that the utility of any index of the population’'s
health is limted by the accuracy of the underlying epidem ol ogi cal data.

There are still massive | acunae in basic epideniological data. Descriptive
epi demi ol ogi cal data on disabling sequel ae of diseases and injuries are
especially scarce. This holds for devel oped countries as well. Mirray and

Lopez put great effort in providing estimates that were at |east plausible
and internally consistent, guided by the ‘ethos of applied denography’,
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namely that it is better to provide the best possible estimates based on, at
times, poor data, than providing no estimates at all.

V. The Dutch Disability Wights study and the Dutch Public Health Status and
Forecast 1997

V.1 The Dutch Disability Wi ghts study

24. In the Dutch project on ‘Disability Wights for D seases’, that was
carried out in 1996, a coherent set of disability weights was derived for 52
di seases covering 70% of deaths, 65% of disease-attributable health-care
costs and 50% of GP-contacts in The Netherlands in 1994. The GBD disability
wei ghts were derived for use at the global scale, which neans that relatively
much attention was spent on conditions with little relevance to the Dutch
popul ation’s health, such as tropical dis eases and nalnutrition. Furthernore,
the GBD study was the first of its kind, and therefore a need was felt to

i nvestigate to what extent the nethods introduced by the GBD study for
deternmining disability weights yield reliable, valid and - for the

Net her| ands - usable results.

25. The design of the Dutch Dsability Wights (DDW study corresponded to
the GBD protocol, with sone amendrments. It is described into detail el sewhere
(Stouthard 1997, 1998). The DDWprotocol was extensively tested in several

pi l ot studies. The 52 di seases were broken down into 175 di sease stages that
wer e hormogenous regarding health status, treatnent and prognosis. The nost

i nportant amendrent of the GBD val uation protocol was the addition of a
standar di zed description of the health status associated with each di sease
stage to be valued. To this end an extended version of the EuroQol
classification systemfor health status was used. The six dinensions of this
extended EuroQol were labelled ‘Mbility', ‘Self care’, ‘Usual Activities’
‘Pain/disconfort’, ‘Mod and ‘Cognitive functioning (added). Each dinmension
conprised three levels: 1 = ‘no problens’, 2 = ‘sone problens’, 3 = ‘'severe
probl ens’. The ai mof adding a standardi zed health status description was to
har moni ze the nmental inage of the state to be val ued across the subjects who
conduct ed the val uation task

26. The first step of the valuation protocol included the assignnent of
values to 16 key health states to anchor and calibrate the disability scale.
The val ues were assigned using the PTO method by 38 medi cal experts randomy
assigned to 1 out of 3 panels. In the second step, the experts interpol ated
each of the remaining disease stages on the disability scale in a witten
procedure.

27. The weights derived fromthe di sease stages in the DDWstudy were
conpared to the disability weights assigned to the indicator conditions in
the GBD study, to the extent that simlar health states were concerned (table
4). The @BD provided disability weights for 22 indicator conditions, divided
into 7 (arbitrarily defined) ‘disability classes’. The Dutch disability

wei ghts were therefore also divided into sinilar classes for the sake of
conmpari son. O the 22 indicator conditions in the GBD study, 12 had a conpa-
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rable counterpart in the Dutch study . The results of the conpari son showed

that the weights derived in both studies corre sponded rather well. Five

di sease stages proved to have been classified into the same class in both
studies, two other disease stages were situ ated virtually on the border
between two disability classes. The other five di sease stages ended up either
one class higher or lower. These dif ferences are partially explainable by the
difference in the context of the valuations (global versus The Netherl ands).
Infertility and mental retar dation probably have |ess far-reaching
consequences in the Dutch situa tion than in devel oping countries. ‘Angi na

and ‘ depression’ were subnmitted as indicator conditions for weighting in the
@D study as single disease stages. In the Dutch weights study, various

di sease stages were included for these diagnostic groups and the conplete

di sease nodel was shown. Hence, ‘severe depression’ nay have been nore

heavily weighted in the DDWstudy because of the fact that ‘noderate’ and
‘mld depression were also included. Analogous to this is the fact that

‘mld stable angina’ nmay al so have possi bly been weighted nore lightly due to
the inclusion of ‘severe stable angina in the DDWstudy. Al in all, these
results support the validity of the disability weights.
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Tabl e 4. Conparison GBD — Dutch disability weights
d obal Burden of Disease study Dutch Dsability Wights study
I ndi cat or Di sabi - Di sabi - Di sease stage | D sabi - Di sabi -
condi tion lity lity lity lity
cl ass wei ght cl ass wei ght
Infertility 3 0.12-0.24 | Late 2 0.11
conpl i cations
after STD
i nfection
Angi na 3 0.12-0.24 | MId stable 2 0.08
angi na
Rheunat oi d 3 0.12-0.24 | M1Id 3 0.21
arthritis r heunat oi d
arthritis
Deaf ness 4 0.24-0.36 | Severe 5 0. 37
heari ng
di sorder in
the elderly
Bl i ndness 6 0.50-0.70 | Severe vision 5 0.43
di sor der
MId nental 5 0.36-0.50 [ MId nental 4 0.29
retardation handi cap
Down’ s 5 0.36-0.50 | Down’s 6 0.51
syndr ome syndr ome
wi t hout
conorbidity
Par apl egi a 6 0.50-0.70 | Parapl egi a 6 0.57
Uni pol ar 6 0.50-0.70 | Severe 7 0.76
nmaj or depr essi on
depr essi on
Active 7 0.70-1.00 | Severe 7 0.98
psychosi s schi zophreni a
Denenti a 7 0.70-1.00 | Severe 7 0.94
dementi a
Quadri pl egi a 7 0.70-1.00 | Tetrapl egi a 7 0. 86

28. The Dutch Disability Wights Study resulted in a coherent set of
reliably elicited disability weights for a |arge nunber of diseases. The
wei ghts are suitable for application in conposite public health measures,
such as DALYs and DALEs and in econom c evaluations in health care
interventions. Application of this set of weights in econonic eval uation
studies and in public health research will foster the integration of
information fromboth these areas. The usability of the weights in public
health research will primarily depend on the availability of consistent and
conpr ehensi ve epi dem ol ogi cal dat a.
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V.2 DALYs in the Dutch Public Health Status and Forecast Study 1997

29. For a start the disability weights were applied within the scope of the
Public Health Status and Forecast 1997 study (VTV-97) in naking a tentative
esti mati on of the burden of disease in the Netherlands for a nunber of

i mportant diseases (Ruwaard, 1997). In this study, cause-specific years of
l[ife lost (YLL) were conputed from cause-specific nortality figures in the

Net herl ands in 1994 and the |ife-expectancy following the lifetable for the
Dutch population in 1994. This differs fromthe @D study, that used a
standard life table.

30. In order to conpute the nunber of years of life lost due to disability
(YLD per disease, the disability weight derived for each di sease stage
should be multiplied with either the preval ence of that di sease stage, or
with the product of incidence and duration of that stage. However, preval ence
and incidence figures were nostly avail able for a disease as a whol e, but
were very sel dom known for the separate stages. Therefore, the disability

wei ghts for the disease stages associated with a specified di sease had to be
conbi ned into one disability weight for the disease by calculating a wei ghted
average of the disability weights of the various stages, according to the
distribution of the di sease preval ence over the stages as obtained from
expert opinions. This led to a conbined disability weight for each of the 52
di sease categori es.

31. Di sease-specific YLD were then cal cul ated by nultiplying the

epi demi ol ogi cal nunbers (in nost cases the point prevalence) with this

conbi ned disability weight. A special approach was used for diseases

general ly presenting as a short episode foll owed by conpl ete recovery, e.g.,
i nfl uenza. The PTO val uation procedures as used in the DDWinply the judgnent
of a state with a one year duration. However, influenza does not last for a
year. Therefore diseases of this type were valued as a ‘annual profile , e.g.
‘“a healthy year including a 2 week episode of influenza’. A disability weight
derived for an annual profile was nultiplied by the yearly incidence of the
di sease to obtain YLDs.

32. YLLs and YLDs were then conbined into DALYs, wi thout age-weighting and
wi t hout di scounting. Table 5 provides sonme nunerical exanples of the
calculations. It nmust be noted that internal consistency and validity checks
of epidem ol ogical data did not take place in the Dutch Public Health Status
and Forecast 1997. Figure 1 is a graphical representation of YLLs, YLDs and
DALYs for seven broad di agnostic categories as percentages of the total
nunbers that were calculated for the diseases included in the Public Health
Status and Forecast study. It is clear that the years of life lost were
especially attributed to neoplasns and cardi ovascul ar di sease, whereas
psychi atric di seases and ‘ot her physical conditions’ (that include

nuscul oskel etal di seases) were naj or causes of YLD. By conbi ning YLLS and
YLDs into DALYs, the four |argest categories had approxi mately equal

magni tudes. The total number of YLDs in the Netherlands equalled 1.5 tinmes

t he nunber of YLDs.
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Table 5. Exanples of DALY calculations in the Netherlands (popul ati on approx.
15 million) (source: Ruwaard, 1997)

Prevalence [ Disability YLD YLL DALY
(1994) wei ght

Lung 18 500 0.42 7 770 115 300 123 070
cancer

Stroke 97 200 0.61 59 292 110 400 169 692
Rheunat oi d 80 700 0.53 42 771 2 700 45 471
arthritis

Depr essi on 484 200 0.23 111 366 - 111 366

V. The European Disability Wights Project

33. A BI OMED project, funded by the European Union, has started as a
concerted action with eight partners in 7 countries (including Dennark,
France, Norway, Spain, Sweden, The Netherlands and United Kingdom) in March
1998. The project is coordinated by Prof. Dr. Paul J. van der Mas, fromthe
Department of Public Health at Erasmus University in Rotterdam the

Net herl ands. The project ainms at, firstly, establishing a conprehensive |ist
of the disability weights associated with the vari ous di seases that
constitute the major part of ill health in Europe; secondly, to inprove,
refine and validate the methodol ogy to estinmate the disability weights; and
thirdly, to investigate the cross-national stability of the disability
weights (and interpretation of the differences, if found). Finally, burden of
di sease estimates per country for a nunber of diseases will be conputed and
conpared, provided that avail able incidence and nortality data are simlar to
an acceptable degree in the participating countries.

34. The work content of the project is divided into three stages. First, a
conpr ehensi ve and consi stent |ist of diseases that constitute the major part
of ill health in Wstern Europe will be nade. Each disease will than be

subdi vi ded i nt o hombgenous clinical stages. Conpatibility of the disease
stages to be valued with epidemol ogical data will be taken care of. The
health status associated with each di sease stage will be described in a
standardi zed manner. Al together, this list will be the input for the

wei ghting sessions. Next, the weighting protocol will be applied in each of
the participating countries. Studies on reliability and validity of the

nmet hodol ogy wi Il be conducted al ongsi de. The third phase of the project
consi sts of an international conparison of the weights obtained in the
participating countries. Burden of disease estimates for at |east three mgjor
di seases in each of the countries and an international conparison of these
burden of disease estimates. In the end, an approved European |ist of
disability weights will be available for use in public health research and
cost - ef fecti veness eval uati ons.



CES/ AC. 36/ 1998/ 9
EUR/ | CP/ | NFO 020603/ 9
page 14

Acknowl edgenent

35. | amgrateful to Jan J. Barendregt PhD for his hel pful comments on a
previ ous version of this paper.

Literature

Barendregt JJ, Bonneux L, Van der Maas PJ. DALYs: the age-weights on bal ance.
Bull Wrld Health O gan 1996; 74(4): 439-43.

Mirray CIL, Lopez A (eds). The d obal Burden of D sease (volurme | in The
d obal Burden of Disease and Injury Series). Boston, USA: Harvard University
Press, 1996a.

Mirray CIL, Lopez AD. The increnental effect of age-weighting on YLLs, YLDs,
and DALYs: a response. Bull Wrld Health Organ 1996b; 74(4): 445-6.

Mirray CIL, Lopez AD. Mortality by cause for eight regions in the world:
d obal Burden of D sease Study. Lancet 1997a; 349: 1269- 76.

Mirray CIL, Lopez AD. Regional patterns of disability-free |ife expectancy
and disability-adjusted |ife expectancy: dobal Burden of D sease Study.
Lancet 1997b; 349: 1347- 52.

Mirray CIL, Lopez AD. dobal nortality, disability, and the contribution of
risk factors: : dobal Burden of D sease Study. Lancet 1997c; 349: 1436- 42.

Mirray CIL, Lopez AD. Alternative projections of nortality and disability by
cause 1990-2020: d obal Burden of D sease Study. Lancet 1997d; 349: 1498-504.

Nord E. The person trade-off approach to val uing health care prograns. Med
Deci s Maki ng 1995; 15: 201- 208.

Ruwaard D, Kramers PG (eds). Public Health Status and Forecast 1997 - the sum
of the parts. The Hague, The Netherlands: El sevier/De Tijdstroom 1997.

Stouthard MEA, Essink-Bot M., Bonsel GJ, Barendregt JJ, Kramers PQA\, Van de
Water HPA, Qunni ng- Schepers LJ, Van der Maas PJ. Disability Wights for

Di seases in The Netherlands. Rotterdam The Netherlands: Departnent of Public
Heal th, Erasmus University, 1997.

Stout hard MEA, Essink-Bot M., Bonsel GJ. Disability weights for diseases in
The Netherl ands. Subnitted for publication.

Wrld Bank. Wrld Devel opnent Report 1993: Investing in health - world
devel opnent indicators. Oxford, UK xford University Press, 1993.



CES/ AC. 36/ 1998/ 9
EUR/ | CP/ | NFO 020603/ 9

page 15
Figure 1 YLLs, YLDs and DALYs, The Netherlands, 1994
(source: Public Health Status and Forecast 1997)
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