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The utility of DALYs for public health policy and
research: a reply
C.J.L. Murray1 & A.D. Lopez2

The WHO Advisory Committee on Health Research (ACHR), through its DALY Review Group, has recently
criticized the use of disability-adjusted life years (DALYs). To suggest that the use of DAL Ys should be
discouraged as an aid in health resource allocation may, however, be premature, since it enhances informed
debate on the social values that influence resource allocation, identifies health problems that may be
neglected, and points to the strengths and weaknesses of existing health information systems.

The Global Burden of Disease (GBD) study was
initiated in 1992 at the request of the World Bank for
use in its World development report 1993: investing in
health (1); the work involved over the last four-and-
a-half years has been undertaken with the full col-
laboration and participation of WHO. The final
results were published in The Global Burden of Dis-
ease (2) and Global Health Statistics (3). The GBD
study was designed to address some of the major
limitations to obtaining comparable health informa-
tion and had the following specific objectives: to de-
velop internally consistent estimates of mortality for
107 major causes of death by age and sex for the
world total and broken down into eight geographic
regions; to develop internally consistent estimates of
the duration and the incidence, prevalence, and case-
fatality rates for 483 disabling sequelae caused by
these 107 causes of disease and injury, by age, sex
and region; to estimate the fraction of mortality and
disability attributable to 10 major risk factors by age,
sex, and region; and to develop various projection
scenarios of mortality and disability, by cause, age,
sex and region. The methods developed in the GBD
study have now been applied or are being applied by
a number of countries in national burden of disease
studies, including Algeria, Chile, Colombia, Ghana,
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Japan, Republic of Korea, Mauritius, Mexico, Mo-
rocco, Netherlands, South Africa, Sweden, Tunisia,
Turkey, and the USA.

The results of the GBD study have been ana-
lysed using a wide array of indicators such as life
expectancy, probabilities of death, cause-specific
mortality rates, health-adjusted life expectancy as
well as disability-adjusted life years (DALYs), with
the last-mentioned being a composite measure of
the burden of each health problem. The DALYs
for a given condition are the sum of years of life
lost due to premature mortality and the number
of years of life lived with disability, adjusted for
the severity of the disability. Time lived with
various short-, medium-, and long-term disabilities is
weighted by a severity weight, which is based on the
measurement of social preferences for time lived in
various health states. DALYs, like all health out-
come indicators used to inform health resource allo-
cation debates, incorporate social preferences on
the value of future health compared with current
health and the value of a healthy year of life lived at
different ages. Alternative views on these social val-
ues have already been competently debated in the
literature (2, 4-6).

The WHO Advisory Committee on Health Re-
search (ACHR), through its DALY Review Group,
has recently criticized the use of DALYs (7) for the
following major reasons:
- there are ethical issues involved in the develop-

ment of health outcome measures;
- DALYs as an aggregate measure of health

status may suppress information on regional
heterogeneity;
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- data for estimating DALYs are insufficient;
- the multifactorial nature of mortality and disabil-

ity cannot be captured by DALYs; and
- the methodology has not been validated.

All health measures, such as infant mortality
rate, life expectancy or DALYs implicitly (or in the
case of DALYs explicitly) incorporate a series of
social values. The normative aspect of a health
indicator becomes evident when the measure is
used as an aid to allocating health sector resources.
In the course of developing DALYs and subse-
quently (2, 5), the ethical dimension of all health
outcome measures and consequently of DALYs
has been explicitly recognized. The egalitarian
framework on which DALYs have been developed
has been laid out to foster a constructive debate
on the social choices that must be made to inform
health resource allocation. We strongly support and
encourage further efforts to debate these value
choices.

DALYs are a summary measure of the underly-
ing age-sex-cause and region-specific mortality, mor-
bidity and disability rates - as are other summary
indicators of health status, such as life expectancy or
age-standardized death rates (both of which are lim-
ited to mortality only). We therefore do not accept
the claim that DALYs are limited because they "ag-
gregate data across regions of a country". This is a
generic problem of all summary indicators, and not
just DALYs. Similarly, we reject the inference that
DALYs have not been calculated separately for
mortality and disability. A careful reading of The
Global Burden ofDisease (2) (and the methods used
to calculate DALYs) reveals that we have published
extensive tabulations of DALYs separated into

years of life lost due to premature death (YLLs) and
years lived with disability adjusted for the severity of
the disability (YLDs); indeed, it is not possible to
estimate DALYs without separate calculations for
disability and mortality.

One of the major achievements of the GBD
study has been the systematic compilation of epide-
miological estimates of incidence, prevalence, dura-
tion and mortality using a variety of methods and
data sources. Global Health Statistics provides, for
the first time ever, comparable epidemiological in-
formation on 240 conditions disaggregated by age,
sex and region (3). All of these estimates have under-
gone the GBD validation process, which ensures in-
ternal consistency between various epidemiological
parameters for each condition and imposes demo-
graphic rigour on claims of mortality by various ad-
vocates for different conditions. We summarized the
results of the GBD study using DALYs fully accept-
ing that, while the indicator may be imperfect, it
represents a substantial improvement on more lim-
ited summary measures such as the infant mortality
rate or life expectancy. Summary measures that ig-
nore non-fatal health outcomes serve to perpetuate
neglect of morbidity and disability among policy-
makers. Today, decision-makers who must allocate
resources need the best available estimates of the
magnitude of health problems (and how they are
changing), bearing in mind the quality of the avail-
able data. Non-fatal health outcomes cannot be ig-
nored simply because the data on mortality may be
more readily available.

One example of the importance of attempting
to measure non-fatal health outcomes is given by the
preparation of estimates of healthy life expectancy in
the GBD study. Using the disability severity weights

Table 1: Life expectancy at birth (E(O)), disability-adjusted life expectancy at birth (DALE(O)), the expectation of
disability at birth adjusted for severity, and the proportion of the expected lifespan at birth lived with disability
adjusted for severity, 1990

% of lifespan
Expectation of disability lived with disability

E(0) DALE(0) adjusted for severity adjusted for severity

Regiona Male Female Male Female Male Female Male Female

EME
FSE
CHI
LAC
OAI
MEC
IND
SSA

73.4
65.7
66.2
65.8
60.8
60.3
57.9
48.4

80.5
74.8
69.8
70.3
64.6
63.4
59.1
51.0

67.4
59.4
59.5
57.6
53.7
53.6
51.0
41.0

73.9
67.8
62.2
61.9
56.9
55.8
51.5
43.4

5.9
6.3
6.7
8.1
7.1
6.6
6.9
7.4

6.6
7.0
7.6
8.4
7.6
7.5
7.6
7.6

8.1
9.6

10.1
12.4
11.6
11.0
11.9
15.3

8.3
9.4

10.9
12.0
11.8
11.9
12.9
14.9

a EME = Established market economies; FSE = former socialist economies of Europe; CHI = China; LAC = Latin America and the
Caribbean; OAI = other Asia and islands; MEC = Middle Eastern crescent; IND = India; SSA = sub-Saharan Africa.
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Table 2: Estimated total attributable burden for se-
lected conditions, taking into account the role of each
condition as a risk factor for death and disability from
other diseases and injuries, 1990

No. of deaths DALYs
Condition (X103) (x 106)

Chagas disease 49 (0.1)8 1.6 (0.1)
Hepatitis B and C 819 (1.6) 13.3 (1.0)
Tuberculosis 2040 (4.0) 42.1 (2.9)
Diabetes mellitus 2759 (5.5) 26.3 (1.9)
Cataracts 1104 (2.2) 17.9 (1.3)
Glaucoma 331 (0.7) 5.8 (0.4)
Onchocerciasis 19 (0.0) 1.2 (0.1)
Trachoma 103 (0.2) 2.0 (0.1)
Unipolar major depression 786 (1.6) 69.8 (5.1)
Sexually transmitted diseases 413 (0.8) 25.3 (1.8)
a Figures in parentheses are % of total.

measured for each condition based on the person-
trade-off method and the prevalences of the 483
disabling sequelae included in the study, we calcu-
lated the disability-adjusted life expectancy (DALE)
for males and females at birth in each region. Table
1 shows that 8% of the lifespan in the higher income
countries of the established market economies and
15% in sub-Saharan Africa is lived with the equiva-
lent of severe disability. Summary measures such as
DALYs or DALE provide important new insights
into differences in health and survival between re-
gions and over time which are simply not possible
using measures such as life expectancy.

The remark by the DALY Review Group of the
ACHR that the DALY methodology "fails to ac-
commodate the multifactorial nature of disease, the
existence of long-standing as well as immediate de-
terminants of disease, or the frequent existence of
multiple pathologies" is also contentious. Extensive
analyses, using DALYs, of the determinants of dis-
ease and of multiple pathologies have been pub-
lished as an integral part of the GBD study. Because
death or disability can indeed be multi-causal, we
have analysed the burden of diseases such as diabe-
tes mellitus in two ways. First, in the primary tabula-
tions, which largely follow the ICD-9 classification
conventions (8), we estimated the burden of prema-
ture mortality and disability directly attributed to
diabetes mellitus. In addition, we examined the total
burden attributable to diabetes mellitus, considering
it as a risk factor for death or disability from other
conditions such as ischaemic heart disease. Table 2
summarizes the burden of selected diseases consid-
ered as risk factors. The burden of premature mor-
tality and disability attributable to 10 major risk
factors such as tobacco use, air pollution, and malnu-
trition have also been analysed in terms of DALYs
(Table 3). While we agree fully with the concern

Table 3: Global disability-adjusted life years (DALYs)
attributable to 10 selected risk factors in 1990

Deaths DALYs
Risk factor (x103) (x106)

Malnutrition 5881 (11.7)8 219.6 (15.9)
Poor water supply, 2668 (5.3) 93.4 (6.8)

sanitation and hygiene
Unsafe sex 1 095 (2.2) 48.7 (3.5)
Tobacco use 3038 (6.0) 36.2 (2.6)
Alcohol use 774 (1.5) 47.7 (3.5)
Occupation 1129 (2.2) 37.9 (2.7)
Hypertension 2918 (5.8) 19.1 (1.4)
Physical inactivity 1 991 (3.9) 13.7 (1.0)
Illicit drug use 100 (0.2) 8.5 (0.6)
Air pollution 568 (1.1) 7.3 (0.5)

a Figures in parentheses are % of total.

expressed by the Review Group that the determi-
nants of disease must be quantified along with dis-
ease and injuries to stimulate appropriate policy
responses, to claim that we have not done so, at least
for some important factors, is incorrect.

The Review Group has argued that DALYs
have not been validated. This could mean one of the
following: the mathematical basis of the DALY for-
mulation is incorrect; the social values incorporated
into DALYs have not been validated; or the epide-
miological estimates of incidence, average age of on-
set, and duration for each condition included in the
GBD study have not been validated. Each of these is
discussed, in turn, below.

First, a number of competent experts have re-
viewed the mathematical formulation of DALYs
which has been published in several journals includ-
ing the Bulletin of the World Health Organization.
None of the reviewers has objected to the mathemat-
ics involved in the derivation of DALYs, and hence
we conclude that this is not the concern of the
DALY Review Group.

Second, the Review Group may be concerned
about the "validity" of the social values incorporated
in DALYs. Social preferences may vary across cul-
tures and between individuals in society. To investi-
gate variation in preferences for time spent in
various health states, we have developed a measure-
ment protocol based on the person-trade-off ap-
proach and applied this in a number of different
cultural settings. As reported by Murray, the correla-
tion coefficients between various groups exceed 0.9
(9). Further work on the variation in health state
preferences would make a welcome contribution to
this area. Nevertheless, results to date clearly indi-
cate that uncertainty about the basic epidemiological
profiles of different conditions is a much greater de-
terminant of uncertainty in DALY estimates than
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Fig. 1. Disability-adjusted life years (DALYs) with r = 0, K = 0: rank plotted against standard DALY rank (UMD =
unipolar major depression; BD = bipolar disorder; OCD = obsessive-compulsive disorder; PTSD = post-traumatic stress
disorder). (See ref. 9).
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potential variation in the disability weight for any
given condition. For example, the potential variation
in the disability weight for deafness is likely to be
much smaller than the uncertainty in the prevalence
of deafness in many communities.

The discount rate and age-weights are also
important social preferences incorporated into
DALYs. One method commonly used in decision
sciences to understand the importance of social val-
ues is to measure the sensitivity of the results to
alternative values for the discount rate and age
weights. Fig. 1 shows the rank order of conditions in
the GBD study analysed in terms of standard
DALYs [0.03,1], i.e. DALYs calculated with a 3%
discount rate and nonuniform age-weights and in
terms of DALYs [0,0], i.e. DALYs calculated with a
zero discount rate and uniform age-weights. Chang-
ing these important social preferences has little effect
on the rank order of conditions. Insensitivity to
changing the discount rate and age-weights does not
mean that debating these preferences is unimportant;
however, it does suggest that the main conclusions of
the GBD study do not depend on any particular
values for the discount rate or age-weights.

Finally, the Review Group may be arguing that
the epidemiological parameters (incidence, duration,
prevalence and death) for each condition have not
been validated. Clearly, the uncertainty associated
with the epidemiological estimates for each condition
has nothing to do with the validity of DALYs as a
measure of health outcomes (or any measure for that

matter) but has much to do with the validity of the
results of the GBD study. The quality of information
available for estimating consistent epidemiological
profiles for various diseases and injuries is highly
variable, and hence the confidence intervals for vari-
ous estimates range in magnitude. Further efforts to
improve data collection should be focused on those
conditions whose estimated burden is surprisingly
large (or small), and additional data collection would
narrow the range of uncertainty for the estimates.

To suggest that the use of DALYs and, by infer-
ence, burden of disease studies should be discour-
aged as an aid in health resource allocation may
be premature. Burden of disease studies can help
decision-makers obtain a more objective overall as-
sessment of the magnitude of different diseases, inju-
ries and risk factors. The widespread application of
the methods developed in the GBD study in various
countries, regions or districts is one indication of
the demand for such objective information. Using a
composite measure such as DALYs to summarize
the results of burden of disease studies can have a
number of additional benefits:
- it enhances informed debate on the social values

that influence resource allocation in health sys-
tems;

- it identifies health problems that may be ne-
glected; and

- it points to the strengths and weaknesses of the
existing health information systems.
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Resume
Utilite des "ann6es de vie corrigees de
l'incapacite" (DALY) pour la politique de
sante publique et la recherche: reponse
Le Comite consultatif de l'OMS de la Recherche en
Sante, par l'interm6diaire de son Groupe d'etude du
DALY, a recemment critiqu6 le recours aux ann6es
de vie corrig6es de l'incapacit6 (DALY). Le fait de
sugg6rer que l'utilisation du DALY soit deconseill6e
en tant qu'aide aux allocations des ressources
sanitaires risque toutefois d'etre pr6mature car
celle-ci permet de renforcer le d6bat eclair6 sur les
valeurs sociales qui influencent I'allocation des
ressources, d'identifier les problemes de sante sus-
ceptibles d'etre n6glig6s et de souligner les points
forts comme les points faibles des systemes d'in-
formation sanitaire existants.
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