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Summary
Background Measurement of the global burden of disease with disability-adjusted life-years (DALYs) requires disability 
weights that quantify health losses for all non-fatal consequences of disease and injury. There has been extensive 
debate about a range of conceptual and methodological issues concerning the defi nition and measurement of these 
weights. Our primary objective was a comprehensive re-estimation of disability weights for the Global Burden of 
Disease Study 2010 through a large-scale empirical investigation in which judgments about health losses associated 
with many causes of disease and injury were elicited from the general public in diverse communities through a new, 
standardised approach.

Methods We surveyed respondents in two ways: household surveys of adults aged 18 years or older (face-to-face 
interviews in Bangladesh, Indonesia, Peru, and Tanzania; telephone interviews in the USA) between Oct 28, 2009, 
and June 23, 2010; and an open-access web-based survey between July 26, 2010, and May 16, 2011. The surveys used 
paired comparison questions, in which respondents considered two hypothetical individuals with diff erent, randomly 
selected health states and indicated which person they regarded as healthier. The web survey added questions about 
population health equivalence, which compared the overall health benefi ts of diff erent life-saving or disease-
prevention programmes. We analysed paired comparison responses with probit regression analysis on all 220 unique 
states in the study. We used results from the population health equivalence responses to anchor the results from the 
paired comparisons on the disability weight scale from 0 (implying no loss of health) to 1 (implying a health loss 
equivalent to death). Additionally, we compared new disability weights with those used in WHO’s most recent update 
of the Global Burden of Disease Study for 2004.

Findings 13 902 individuals participated in household surveys and 16 328 in the web survey. Analysis of paired 
comparison responses indicated a high degree of consistency across surveys: correlations between individual survey 
results and results from analysis of the pooled dataset were 0·9 or higher in all surveys except in Bangladesh (r=0·75). 
Most of the 220 disability weights were located on the mild end of the severity scale, with 58 (26%) having weights 
below 0·05. Five (11%) states had weights below 0·01, such as mild anaemia, mild hearing or vision loss, and 
secondary infertility. The health states with the highest disability weights were acute schizophrenia (0·76) and severe 
multiple sclerosis (0·71). We identifi ed a broad pattern of agreement between the old and new weights (r=0·70), 
particularly in the moderate-to-severe range. However, in the mild range below 0·2, many states had signifi cantly 
lower weights in our study than previously.

Interpretation This study represents the most extensive empirical eff ort as yet to measure disability weights. By 
contrast with the popular hypothesis that disability assessments vary widely across samples with diff erent cultural 
environments, we have reported strong evidence of highly consistent results.

Funding Bill & Melinda Gates Foundation.
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Introduction
The Global Burden of Diseases, Injuries, and Risk 
Factors Study (GBD) aims to quantify health losses from 
a wide array of diseases and injuries. These losses are 
expressed in units of disability-adjusted life-years 
(DALYs), which account for both premature mortality—
measured as years of life lost (YLLs)—and time spent in 
states of reduced health—measured as years lived with 
disability (YLDs). Al though the term disability has many 
meanings in diff erent contexts,1–4 in the GBD, disability 
refers to any short-term or long-term loss of health.5

For the latest revision of the GBD (GBD 2010), YLDs 
have been computed for 1160 sequelae resulting from 
289 disease and injury causes, by multiplying the number 
of people living with each sequela by an associated 
disability weight. Extensive eff orts were made to stan-
dardise and streamline the list of health con sequences 
across diseases, and as a result the 1160 sequelae have 
been mapped into a set of 220 distinct health states that 
capture the most salient diff erences in symptoms and 
functioning.6 The disability weight for a health state is a 
number on a scale from zero to one that represents the 
severity of health loss associated with the state. A value of 
0 implies that a health state is equivalent to full health, 
and a value of 1 implies that a state is equivalent to death.

The previous comprehensive estimation of the global 
burden of disease (undertaken in the fi nal revision 
of GBD 1990, which was published in 19967) used the 
judgments of a small group of health-care profes sionals 
to establish disability weights for 483 sequelae 
of 131 diseases and injuries. These disability weights 
were used widely in WHO’s revisions of the GBD for 
1999–2002, and 2004,8–14 and in several national and 
subnational burden of disease studies.15–22 Additions and 
amendments to the 1996 GBD weights have been 
assimilated selectively, largely on the basis of the Dutch 
Disability Weights study,23–25 which adapted the GBD 
measure ment approach from the 1996 study, with 
specifi c modifi cations to the descriptions of health states 
and addition of several states.

In view of the widespread use of GBD weights and 
the centrality of disability weights to the comparable 
measurement of disease burden across diverse causes, 
there has been much commentary and debate about the 
1996 GBD weights and their derivatives, with critics 
challenging several aspects of the work.26–40 Four broad 
topics dominate the debate: how to defi ne the construct 
being measured; what methods of measurement of this 
construct to use to elicit responses from individuals or 
groups; whose responses should be elicited; and how 
universal the resulting weights are.

The starting point for measurement of disability 
weights should be a clear defi nition of the construct to be 
measured. Two distinct possibilities are to measure 
welfare loss or health loss. Welfare loss is a broad 
construct, and while health outcomes undoubtedly aff ect 
wellbeing generally, there are probably many additional 

infl uences from factors unrelated to health. A debate in 
health economics continues about whether to take over-
all wellbeing or health as the quantity to be maximised in 
health-policy choices,41–43 with a parallel discussion in 
philosophy addressing the so-called separate spheres 
argument about appropriate accounting for health and 
non-health consequences in evaluation of health-care 
priorities.44 However, a broad recognition that health 
might be aff orded a special status that distinguishes it 
from other elements of wellbeing pervades many strains 
of discourse in public policy and international law. For 
example, pro tection of the right to health was most 
famously articulated in the International Covenant on 
Economic, Social and Cultural Rights, which affi  rmed 
“the right of everyone to the enjoyment of the highest 
attainable standard of physical and mental health”.45 Most 
governments have ratifi ed international treaties that 
include the right to health,46 and provisions for health or 
the right to health appear in 135 national constitutions.47 
Although some have argued that the burden of disease 
should be quantifi ed in terms of overall welfare loss 
because health and wellbeing are not separable,48 others 
have challenged this view.43,49,50

The measurement of disability weights in GBD 1990 
did not clearly distinguish between health and wellbeing,7 
but an evolution in the conceptual thinking behind the 
GBD has subsequently made explicit the aspiration to 
quantify health loss rather than welfare loss.51 This 
choice now distinguishes the GBD from other strains of 
research into weighing of health consequences; there-
fore, we draw attention to important implications of this 
diff erence when relevant.

A related set of issues concerns the specifi c measure-
ment methods used to elicit judgments about health or 
welfare from individuals or groups. Measurement of 
disability weights in the 1996 GBD revision7 was partly 
based on a technique called the person trade-off , which 
locates comparisons between health outcomes within a 
resource allocation framework. Broad debate about 
methods pertains not only to measurement of the burden 
of disease, but also to related eff orts to quantify outcomes 
in economic evaluations of health interventions.52–55 Key 
issues range from technical concerns about the psycho-
metric properties of diff erent measures55,56 to conceptual 
and ethical concerns about some methods, including the 
specifi c formulation of the person trade-off  in the 1996 
GBD weights.26,57 Methods appropriate for eliciting judg-
ments about welfare loss should be adapted to study 
health loss.42 There are ongoing debates about the 
relevance of specifi c values and judgments, such as time 
preference, risk aversion, or inequality aversion that 
could complicate the interpretation of responses to 
diff erent elicitation methods.52,58,59

A third question in discussions of disability weights 
is whose judgments should be used to derive these 
weights. Three respondent groups have been considered: 
health-care professionals, individuals who experience a 
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health state, or the general public. Arguments for various 
respondent groups are both principled and pragmatic.60–63 
The 1996 GBD weights7 used health-care professionals 
on the basis that they would have knowledge of a diverse 
set of health states and would be able to make compara-
tive judgments. Individuals in a health state have the 
most intimate knowledge of the reductions in function 
associated with that state; however, their comparative 
judgments with other health states will be based on 
asymmetric information.62,64 Additionally, the capacity of 
individuals with some chronic disorders to adapt to their 
circumstances could lead to underestimation of the 
health loss associated with a particular state.7,65,66 Much of 
the scientifi c literature about health-state weights uses 
the responses of the general public, on the basis of the 
argument that, in a democratic society, the views of the 
general public are relevant in comparative assessments 
that inform public policy.61,67

Finally, the universality of disability weights has been 
much discussed. A central theme in some critiques of 
DALYs and in broader discussions of disability has been 
the contextualisation of disability within a particular 
social and cultural environment,3,36 which raises ques-
tions about the possibility of signifi cant cross-cultural 
variability in disability weights.27,28,30,68 The universality of 
disability weights could largely depend on the specifi c 
construct that is chosen. A reasonable hypothesis is that 
the construct of health loss associated with diff erent 
health states is more universal than is the construct of 
welfare loss. Welfare loss might be strongly aff ected by 
social context, support networks, and a myriad of 
individual preferences that might be less pertinent to 
measures of health loss. For example, the same health 
loss could be associated with diff erent welfare losses in 
societies with disability and health insurance compared 
with those without such insurance. Fundamentally, ques-
tions about the universality of measures of health loss 
and welfare loss are empirical ones, but the evidence 
needed for systematic scientifi c investigation of these 
questions remains limited.

Beyond the disability weights measurement study 
from the 1996 revision of GBD 1990, several other 
investi gations of disability weights have added to both 
the empirical basis for weighting of health outcomes 
and the conceptual and philosophical debates about 
these measures. Some of these studies have focused on 
esti mation of weights for many conditions with an 
adaptation of the 1996 GBD approach, as in the Dutch 
study,23–25 the European Disability Weights Project,68–70 
and some national burden of disease studies.71–73 Several 
others have focused on techniques to obtain these 
weights in culturally diverse settings.74–76 Various studies 
have pro vided critical per spectives and new empirical 
measure ments for disability weights pertaining to 
specifi c dis orders or categories—eg, depression,77 
suicidality,78 stroke,79 injuries,80,81 oral health,82,83 and 
neglected tropical diseases.39,84–87

For GBD 2010, we have undertaken a compre hensive 
re-estimation of disability weights through a large-scale 
empirical study. This report describes the design, imple-
mentation, and results of the GBD 2010 disability weights 
measurement study, which yields novel disability weights 
with measurements of uncer tainty for the 220 unique 
health states arising from the array of disease and injury 
causes in the GBD. Addressing the four themes of per-
sistent debate and responding to critiques of previous 
eff orts to measure disability weights for the GBD, we 
focused on eliciting judgments about health loss rather 
than welfare loss; used a new, standardised approach to 
measurement with simple paired com parison questions; 
included a major emphasis on survey ing respondents 
from the general public; and used primary data collection 
in diverse communities to examine hypotheses about 
cultural variation in assess ments of disability.

Methods
Study design and participants
The study was done through a multicountry household 
survey and an open-access web-based survey. Household 
surveys were done between Oct 28, 2009, and June 23, 
2010, in fi ve countries (Bangladesh, Indonesia, Peru, 
Tanzania, and the USA) that were selected to provide 
diversity in language, culture, and socioeconomic status. 
All household surveys were administered as face-to-face, 
computer-assisted personal interviews, except for the 
survey in the USA, which was administered with 
computer-assisted tele phone interviews.

In household surveys, households were randomly 
selected with a multistage, stratifi ed sam pling design, 
with probabilities of being selected proportional to popu-
lation size. All samples were designed to be representative 
in a specifi c geo graphical area or, in the case of the USA, 
to be nationally representative. In Bangladesh, the study 
was done in the rural Zakiganj subdistrict of Sylhet 
district with the sample frame developed for a previous 
study of maternal and neonatal health (the Projahnmo 
study88). In Indonesia, the survey was done in three pro-
vinces characterised by varying socioeconomic status: two 
rural sites (Banten and Central provinces) and one urban 
site (Bali province). In Peru, the survey was implemented 
in 38 of the 49 districts in metropolitan Lima, excluding 
rural areas and 11 districts that were excluded for reasons 
of small population size, distance, or security. In 
Tanzania, the study was done on Pemba Island with a 
sample frame developed previously.89 In the USA, the 
national sample design was based on a list-assisted, 
random-digit dialling approach, as used in the Behavioral 
Risk Factor Surveillance System (BRFSS).90

In all household surveys, an adult respondent aged 
18 years or older was randomly selected by the survey 
program from every contacted household, using the Kish 
approach. For the four countries in which face-to-face 
interviews were under taken, up to three visits were made 
to selected households to establish contact. Once a 
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respondent was identifi ed, up to three return visits were 
made to do the survey at a time when the selected 
respondent was available. For the US telephone survey, 
up to seven repeat calls were made.

The web-based survey was posted online at a dedicated 
URL between July 26, 2010, and May 16, 2011. The survey 
was available in English at the time of initial launch, 
with subsequent availability in Spanish and Mandarin. 
Respon dents were recruited by various strat egies, such 
as news items and editorials in scientifi c journals, 
announce ments at scientifi c meetings, post ings on the 
websites of several institutions participating in the GBD, 
online media campaigns through social networking 
channels and community mobilisation groups, and 
direct contact with individuals and groups with global 
health interests by use of professional networks of the 
study investigators and their colleagues. Participants had 
to be aged 18 years or older. 

Oral informed consent was obtained from all partici-
pants in the household surveys and written informed 
consent was obtained from participants in the web survey. 
The study was approved by ethical review boards at each 
household survey site and at the University of Wash-
ington (Seattle, WA, USA).

Procedures
We developed a suite of standardised survey instruments 
to elicit comparative assessments of health consequences 
associated with a wide array of health outcomes, includ-
ing the 220 unique health states that collectively defi ned 
the non-fatal outcomes in GBD 2010. The basis for all 
comparisons was a set of brief lay descriptions that 
emphasised the major functional consequences and 
symptoms associated with each health state with simple, 
non-clinical vocabulary (appendix). These descriptions 
were developed through detailed consultation with expert 
groups participating in GBD 2010 by an iterative process 
that aimed to capture the most salient details for each 
health state, while ensuring consistency in wording 
across states and avoiding ambiguous terms. At an early 
stage in development of lay descriptions, a standardised 
worksheet with various dimensions of functional health 
and symptoms was provided to expert groups to help to 
identify relevant features of health states. When health 
states captured grades of severity for particular dis orders, 
descriptions were grounded in standard clinical classi-
fi  cation systems as much as possible; for example, 
descriptions of stages of angina were developed with 
reference to the Canadian Cardiovascular Society grading 
scale,91 and those for heart failure were based on the New 
York Heart Association functional classifi cation.92

The primary mode of eliciting responses was a paired 
comparison question, in which respondents were pre-
sented with descriptions of two hypothetical people, each 
with a particular health state, and then asked which 
person they regarded as healthier (appendix). In all 
surveys, pairs of health states were randomly selected by 

computer algorithm. In the fi ve household surveys, 
respondents were asked to complete 15 paired com-
parisons generated from a pool of 108 health states. The 
subset of 108 states in the household survey was selected 
on the basis of two criteria: fi rst, that the most salient 
aspects could be easily communicated to lay respondents 
through fairly short descriptions (ie, in 35 or fewer 
words) and second, that they could be presented 
realistically as chronic outcomes that would persist 
throughout a lifetime. The second criterion aimed to 
avoid confl ating severity with duration; health states that 
typically manifest as acute or episodic outcomes were 
reserved for the web-based survey, so that a separate 
temporary framing might be used for these outcomes.

Respondents to the web-based survey were randomly 
assigned by the survey program to one of four diff erent 
survey versions (appendix). One version was identical to 
the household survey, with the same set of 108 health 
states. Other versions had diff erent subsets of the 220 GBD 
health states (with various additional states that were 
included for experimental purposes and states that were 
pared from the fi nal GBD list), extra questions framed as 
comparisons of temporary rather than chronic outcomes, 
and additional modes of eliciting comparative assessments 
of health outcomes (appen dix). Of relevance to this report, 
one survey version included questions about population 
health equivalence for a subset of 30 health states. In these 
questions, respondents were asked to compare the health 
benefi ts of diff erent life-saving or disease-prevention pro-
grammes to anchor disability weights to the necessary 
scale (from zero to one). All questionnaires included a 
basic set of questions about sociodemographic charac-
teristics (eg, age, sex, and education), income or durable 
assets, and health insurance status.

Standardised protocols were developed for instrument 
translation, presurvey evaluation, training of fi eld per-
sonnel, and data collection in each of the four countries 
where face-to-face household surveys were done. In-
struments were translated from English to the local 
language and then translated back to English, and the 
quality of translations was independently verifi ed by 
bilingual speakers with knowledge of the study ob-
jectives. Presurvey evaluation in each site included focus 
groups and cognitive interviews to ensure that questions 
were well understood by participants and yielded valid 
and comparable responses. Transcripts and interviewer 
notes from the focus groups and cognitive tests were 
reviewed and modifi cations to the survey questionnaires 
were made as needed on the basis of the results. The 
questionnaires were programmed in a computer-assisted 
personal interviewing platform, and survey procedures 
for data collection and transfer in the computer-assisted 
system were pilot tested in every site. During fi eld 
implementation, all data were captured electronically 
and transmitted daily (subject to fi eld staff ’s internet 
access) to a central, encrypted server to allow continuous 
monitoring of progress and data quality. The telephone 
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survey in the USA was administered by trained BRFSS 
interviewers, and standard BRFSS procedures for moni-
toring and data quality control were used.90 

Statistical analysis
Analyses were done with R (version 2.11.0) and Stata MP 
(version 11.2). Responses to paired comparisons of health 
states were summarised with heat maps that provided a 
visual display of the choice probabilities over each 
possible pair of states—ie, the probability that the fi rst 
state in the pair was chosen by the respondent as being 
the healthier of the two outcomes. To examine diff erences 
between health states on a quantitative scale, we ran 
probit regression analyses on the choice responses, 
including indicator variables for each state that took the 

value 1 if the state was chosen as the healthier option in a 
paired comparison, –1 if the state was the non-chosen 
alternative, and 0 for all health states other than the pair 
being considered. This model is equivalent to standard 
approaches to analysis of paired comparison data, by 
which the probability of a particular choice response is 
expressed as a function of the diff  erence between the 
scale values for the two options.93

We ran models of the paired comparison responses on 
the pooled dataset including all household surveys and 
the web survey. Additionally, we ran models separately by 
survey to assess the degree of variability across settings. 
Responses to population health equivalence questions 
were modelled with censored regression. To anchor 
the results from the probit regression analysis on the 

0 participants

1–9 participants

10–49 participants

50–99 participants

100–499 participants

≥500 participants

Figure 1: Number of participants in the web survey by country

Bangladesh 

(n=2610)

Indonesia 

(n=2430)

Peru (n=2926) Tanzania (n=2613) USA (n=3323) Web survey 

(n=16 328)

Age

18–29 years 818 (31%) 678 (28%) 942 (32%) 978 (37%) 181 (5%) 5186 (32%)

30–49 years 1146 (44%) 1253 (52%) 1354 (46%) 1046 (40%) 870 (26%) 6660 (41%)

50–69 years 505 (19%) 423 (17%) 629 (21%) 446 (17%) 1412 (42%) 4127 (25%)

≥70 years 141 (5·5%) 76 (3%) 1 (<1%) 143 (5%) 852 (26%) 355 (2%)

Unknown 0 0 0 0 8 (<1%) 0

Sex

Men 1507 (58%) 1256 (52%) 1543 (53%) 1508 (58%) 1230 (37%) 5268 (32%)

Women 1103 (42%) 1174 (48%) 1383 (47%) 1105 (42%) 2092 (63%) 11 011 (67%)

Unknown 0 0 0 0 1 (<1%) 49 (<1%)

Education

None 1125 (43%) 160 (7%) 32 (1%) 917 (35%) 8 (<1%) 59 (<1%)

Primary 823 (32%) 971 (40%) 302 (10%) 689 (26%) 75 (2%) 11 (<1%)

Secondary 564 (22%) 442 (18%) 1378 (47%) 978 (37%) 1162 (35%) 1035 (6%)

Higher 98 (4%) 857 (35%) 1214 (41%) 29 (1%) 2063 (62%) 15 173 (93%)

Unknown 0 0 0 0 15 (<1%) 50 (<1%)

Table 1: Characteristics of the study population
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disability weight scale ranging from zero to one, we fi rst 
ran a linear regression of the probit coeffi  cients from the 
pooled analysis on disability weight estimates derived 

from the population health equivalence re sponses. On 
the basis of previous empirical evidence indicating that 
disability weights are well characterised by a logit-normal 
distribution,94 we undertook the re scaling in logit-
transformed space. We then used numerical integration 
to obtain mean estimates of disability weights on the 
natural zero-to-one scale. First, we simulated normal 
random variates on the logit scale with means defi ned by 
the rescaled probit coeffi  cients and variance by the 
standard deviation across survey-specifi c estimates. Then 
we transformed each of these simulated values through 
an inverse-logit function. Finally, we computed the mean 
across the resulting values for each health state. To 
estimate uncertainty intervals around the mean disability 
weights, we drew 1000 bootstrap samples from the 
pooled dataset and repeated the estimation steps for each 
sample. We report 95% uncertainty intervals based on 
the 2·5th and 97·5th centiles in the distributions about 
each disability weight. We compared the new weights 
estimated in this study with those reported in WHO’s 
most recent update of the GBD for 2004. The appendix 
includes further details about statistical modelling.

Role of the funding source
The sponsor had no role in study design, data collection, 
data analysis, data interpretation, or writing of the report. 
The corresponding author had full access to all the data 
in the study and had fi nal responsibility for the decision 
to submit for publication.

Figure 3: Survey-specifi c results compared with pooled results

Values on the horizontal and vertical axes in each panel are normalised coeffi  cients from probit regression analyses on paired comparison responses for the 

108 health states included in the household surveys (appendix).
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Figure 2: Response probabilities for paired comparisons in household surveys and the web survey

Colours on the heat maps correspond to the probability that the fi rst health state in a paired comparison was 

chosen as the healthier outcome. Variation in the amount of measurement error across surveys is refl ected in the 

varying degrees to which response probabilities follow an orderly transition from high to low between the upper 

left and the lower right corners in each heat map. A heat map with no measurement error and perfect internal 

consistency would have a smooth colour transition from blue to red along the diagonal, whereas a heat map with 

100% error would have a completely random assortment of coloured squares.
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Estimate (95% 

uncertainty interval)

Infectious disease

Infectious disease: acute episode, mild 0·005 (0·002–0·011)

Infectious disease: acute episode, moderate 0·053 (0·033–0·081)

Infectious disease: acute episode, severe 0·210 (0·139–0·298)

Infectious disease: post-acute consequences 

(fatigue, emotional lability, insomnia)

0·254 (0·170–0·355)

Diarrhoea: mild 0·061 (0·036–0·093)

Diarrhoea: moderate 0·202 (0·133–0·299)

Diarrhoea: severe 0·281 (0·184–0·399)

Epididymo-orchitis 0·097 (0·063–0·137)

Herpes zoster 0·061 (0·039–0·094)

HIV: symptomatic, pre-AIDS 0·221 (0·146–0·310)

HIV/AIDS: receiving antiretroviral treatment 0·053 (0·034–0·079)

AIDS: not receiving antiretroviral treatment 0·547 (0·382–0·715)

Intestinal nematode infections: symptomatic 0·030 (0·016–0·048)

Lymphatic fi lariasis: symptomatic 0·110 (0·073–0·157)

Ear pain 0·018 (0·009–0·031)

Tuberculosis: without HIV infection 0·331 (0·222– 0·450)

Tuberculosis: with HIV infection 0·399 (0·267–0·547)

Cancer

Cancer: diagnosis and primary therapy 0·294 (0·199–0·411)

Cancer: metastatic 0·484 (0·330–0·643)

Mastectomy 0·038 (0·022–0·059)

Stoma 0·086 (0·055–0·131)

Terminal phase: with medication (for cancers, 

end-stage kidney or liver disease)

0·508 (0·348–0·670)

Terminal phase: without medication (for cancers, 

end-stage kidney or liver disease)

0·519 (0·356–0·683)

Cardiovascular and circulatory disease

Acute myocardial infarction: days 1–2 0·422 (0·284–0·566)

Acute myocardial infarction: days 3–28 0·056 (0·035–0·082)

Angina pectoris: mild 0·037 (0·022–0·058)

Angina pectoris: moderate 0·066 (0·043–0·095)

Angina pectoris: severe 0·167 (0·109–0·234)

Cardiac conduction disorders and cardiac 

dysrhythmias

0·145 (0·097–0·205)

Claudication 0·016 (0·008–0·028)

Heart failure: mild 0·037 (0·021–0·058)

Heart failure: moderate 0·070 (0·044–0·102)

Heart failure: severe 0·186 (0·128–0·261)

Stroke: long-term consequences, mild 0·021 (0·011–0·037)

Stroke: long-term consequences, moderate 0·076 (0·050–0·110)

Stroke: long-term consequences, moderate plus 

cognition problems

0·312 (0·211–0·433)

Stroke: long-term consequences, severe 0·539 (0·363–0·705)

Stroke: long-term consequences, severe plus 

cognition problems

0·567 (0·394–0·738)

Diabetes, digestive, and genitourinary disease

Diabetic foot 0·023 (0·012–0·039)

Diabetic neuropathy 0·099 (0·066–0·145)

Chronic kidney disease (stage IV) 0·105 (0·069–0·154)

End-stage renal disease: with kidney transplant 0·027 (0·015–0·043)

End-stage renal disease: on dialysis 0·573 (0·397–0·749)

(Continues in next column)

Estimate (95% 

uncertainty interval)

(Continued from previous column)

Decompensated cirrhosis of the liver 0·194 (0·127–0·273)

Gastric bleeding 0·323 (0·214–0·461)

Crohn’s disease or ulcerative colitis 0·225 (0·152–0·314)

Benign prostatic hypertrophy: symptomatic 0·070 (0·046–0·102)

Urinary incontinence 0·142 (0·094–0·204)

Impotence 0·019 (0·010–0·034)

Infertility: primary 0·011 (0·005–0·021)

Infertility: secondary 0·006 (0·002–0·013)

Chronic respiratory diseases

Asthma: controlled 0·009 (0·004–0·018)

Asthma: partially controlled 0·027 (0·015–0·045)

Asthma: uncontrolled 0·132 (0·087–0·190)

COPD and other chronic respiratory diseases: mild 0·015 (0·007–0·028)

COPD and other chronic respiratory diseases: 

moderate

0·192 (0·129–0·271)

COPD and other chronic respiratory diseases: 

severe

0·383 (0·259–0·528)

Neurological disorders

Dementia: mild 0·082 (0·055–0·117)

Dementia: moderate 0·346 (0·233–0·475)

Dementia: severe 0·438 (0·299–0·584)

Headache: migraine 0·433 (0·287–0·593)

Headache: tension-type 0·040 (0·025–0·062)

Multiple sclerosis: mild 0·198 (0·137–0·278)

Multiple sclerosis: moderate 0·445 (0·303–0·593)

Multiple sclerosis: severe 0·707 (0·522–0·857)

Epilepsy: treated, seizure free 0·072 (0·047–0·106)

Epilepsy: treated, with recent seizures 0·319 (0·211–0·445)

Epilepsy: untreated 0·420 (0·279–0·572)

Epilepsy: severe 0·657 (0·464–0·827)

Parkinson’s disease: mild 0·011 (0·005–0·021)

Parkinson’s disease: moderate 0·263 (0·179–0·360)

Parkinson’s disease: severe 0·549 (0·383–0·711)

Mental, behavioural, and substance use disorders

Alcohol use disorder: mild 0·259 (0·176–0·359)

Alcohol use disorder: moderate 0·388 (0·262–0·529)

Alcohol use disorder: severe 0·549 (0·384–0·708)

Fetal alcohol syndrome: mild 0·017 (0·008–0·032)

Fetal alcohol syndrome: moderate 0·057 (0·036–0·087)

Fetal alcohol syndrome: severe 0·177 (0·117–0·255)

Cannabis dependence 0·329 (0·223–0·455)

Amphetamine dependence 0·353 (0·215–0·525)

Cocaine dependence 0·376 (0·235–0·553)

Heroin and other opioid dependence 0·641 (0·459–0·803)

Anxiety disorders: mild 0·030 (0·017–0·048)

Anxiety disorders: moderate 0·149 (0·101–0·210)

Anxiety disorders: severe 0·523 (0·365–0·684)

Major depressive disorder: mild episode 0·159 (0·107–0·223)

Major depressive disorder: moderate episode 0·406 (0·276–0·551)

Major depressive disorder: severe episode 0·655 (0·469–0·816)

Bipolar disorder: manic episode 0·480 (0·323–0·642)

(Continues in next column)
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Estimate (95% 

uncertainty interval)

(Continued from previous column)

Bipolar disorder: residual state 0·035 (0·021–0·055)

Schizophrenia: acute state 0·756 (0·571–0·894)

Schizophrenia: residual state 0·576 (0·399–0·756)

Anorexia nervosa 0·223 (0·151–0·313)

Bulimia nervosa 0·223 (0·150–0·310)

Attention-defi cit hyperactivity disorder 0·049 (0·031–0·074)

Conduct disorder 0·236 (0·154–0·337)

Asperger’s syndrome 0·110 (0·073–0·157)

Autism 0·259 (0·177–0·362)

Intellectual disability: mild 0·031 (0·018–0·049)

Intellectual disability: moderate 0·080 (0·053–0·114)

Intellectual disability: severe 0·126 (0·085–0·176)

Intellectual disability: profound 0·157 (0·107–0·221)

Hearing and vision loss

Hearing loss: mild 0·005 (0·002–0·012)

Hearing loss: moderate 0·023 (0·013–0·038)

Hearing loss: severe 0·032 (0·018–0·051)

Hearing loss: profound 0·031 (0·018–0·049)

Hearing loss: complete 0·033 (0·020–0·052)

Hearing loss: mild, with ringing 0·038 (0·024–0·058)

Hearing loss: moderate, with ringing 0·058 (0·037–0·085)

Hearing loss: severe, with ringing 0·065 (0·041–0·094)

Hearing loss: profound, with ringing 0·088 (0·058–0·127)

Hearing loss: complete, with ringing 0·092 (0·061–0·134)

Distance vision: mild impairment 0·004 (0·001–0·010)

Distance vision: moderate impairment 0·033 (0·020–0·052)

Distance vision: severe impairment 0·191 (0·129–0·269)

Distance vision blindness 0·195 (0·132–0·272)

Near vision impairment 0·013 (0·006–0·024)

Musculoskeletal disorders

Low back pain: acute, without leg pain 0·269 (0·184–0·373)

Low back pain: acute, with leg pain 0·322 (0·219–0·447)

Low back pain: chronic, without leg pain 0·366 (0·248–0·499)

Low back pain: chronic, with leg pain 0·374 (0·252–0·506)

Neck pain: acute, mild 0·040 (0·023–0·064)

Neck pain: acute, severe 0·221 (0·150–0·305)

Neck pain: chronic, mild 0·101 (0·067–0·149)

Neck pain: chronic, severe 0·286 (0·197–0·398)

Musculoskeletal problems: legs, mild 0·023 (0·013–0·039)

Musculoskeletal problems: legs, moderate 0·079 (0·053–0·115)

Musculoskeletal problems: legs, severe 0·171 (0·117–0·240)

Musculoskeletal problems: arms, mild 0·024 (0·014–0·041)

Musculoskeletal problems: arms, moderate 0·114 (0·077–0·159)

Musculoskeletal problems: generalised,

moderate

0·292 (0·197–0·410)

Musculoskeletal problems: generalised, severe 0·606 (0·421–0·771)

Gout: acute 0·293 (0·198–0·404)

Injuries

Amputation of fi nger(s), excluding thumb: long 

term, with treatment

0·030 (0·018–0·048)

Amputation of thumb: long term 0·013 (0·006–0·025)

(Continues in next column)

Estimate (95% 

uncertainty interval)

(Continued from previous column)

Amputation of one arm: long term, with or 

without treatment

0·130 (0·088–0·185)

Amputation of both arms: long term, with 

treatment

0·044 (0·028–0·067)

Amputation of both arms: long term, without 

treatment

0·359 (0·242–0·497)

Amputation of toe 0·008 (0·003–0·017)

Amputation of one leg: long term, with

treatment

0·021 (0·011–0·035)

Amputation of one leg: long term, without 

treatment

0·164 (0·111–0·229)

Amputation of both legs: long term, with 

treatment

0·051 (0·032–0·076)

Amputation of both legs: long term, without 

treatment

0·494 (0·341–0·654)

Burns of <20% total surface area without lower 

airway burns: short term, with or without 

treatment

0·096 (0·062–0·140)

Burns of <20% total surface area or <10% total 

surface area if head or neck, or hands or wrist 

involved: long term, with or without treatment

0·018 (0·010–0·032)

Burns of ≥20% total surface area: short term, with 

or without treatment

0·333 (0·220–0·472)

Burns of ≥20% total surface area or ≥10% total 

surface area if head or neck, or hands or wrist 

involved: long term, with treatment

0·127 (0·086–0·183)

Burns of ≥20% total surface area or ≥10% total 

surface area if head or neck, or hands or wrist 

involved: long term, without treatment

0·438 (0·298–0·588)

Lower airway burns: with or without treatment 0·373 (0·248–0·521)

Crush injury: short or long term, with or without 

treatment

0·145 (0·093–0·211)

Dislocation of hip: long term, with or without 

treatment

0·017 (0·008–0·030)

Dislocation of knee: long term, with or without 

treatment

0·129 (0·087–0·178)

Dislocation of shoulder: long term, with or 

without treatment

0·080 (0·053–0·116)

Other injuries of muscle and tendon (includes 

sprains, strains, and dislocations other than 

shoulder, knee, or hip)

0·009 (0·004–0·018)

Drowning and non-fatal submersion: short or 

long term, with or without treatment

0·288 (0·191–0·403)

Fracture of clavicle, scapula, or humerus: short or 

long term, with or without treatment

0·053 (0·033–0·080)

Fracture of face bone: short or long term, with or 

without treatment

0·173 (0·111– 0·257)

Fracture of foot bones: short term, with or 

without treatment

0·033 (0·019–0·053)

Fracture of foot bones: long term, without 

treatment

0·033 (0·019–0·052)

Fracture of hand: short term, with or without 

treatment

0·025 (0·013–0·043)

Fracture of hand: long term, without treatment 0·016 (0·008–0·028)

Fracture of neck of femur: short term, with or 

without treatment

0·308 (0·205–0·439)

Fracture of neck of femur: long term, with 

treatment

0·072 (0·047–0·105)

(Continues in next column)
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Results
Table 1 shows the characteristics of the 13 902 participants 
in the household surveys and the 16 328 participants in 
the web survey. The web survey included respondents 
from 167 countries, 27 of which had at least 50 respond-
ents (fi gure 1). 7180 (44%) participants in the web survey 
were from the USA. 10 579 (93%) of 11 320 selected 
respondents in the four face-to-face household surveys 
participated, and the probability of response was at least 
88% in each site. 3323 (69%) of 4833 selected respon-
dents in the US telephone survey participated. Of all 
20 465 people who entered the web survey and were 
eligible to participate, 13 391 (65%) completed the full 
questionnaire and an additional 2937 (14%) completed at 
least part of the survey. As we had expected, respondents 
in the web-based survey had much higher levels of 
educational attainment than respondents in any of the 
household surveys.

Figure 2 presents a series of heat maps off ering a visual 
comparison of the paired comparison response prob-
abilities in each of the household surveys and in the 
analogous version of the web survey. Each heat map 
displays a matrix of response probabilities for the 108×108 
diff erent pairwise comparisons from the set of 108 health 
states common to all surveys. The degree of measurement 
error across surveys varied, with the noisiest results in 

Estimate (95% 

uncertainty interval)

(Continued from previous column)

Fracture of neck of femur: long term, without 

treatment

0·388 (0·261–0·532)

Fracture other than neck of femur: short term, 

with or without treatment

0·192 (0·121–0·280)

Fracture other than neck of femur: long term, 

without treatment

0·053 (0·035–0·079)

Fracture of patella, tibia or fi bula, or ankle: short 

term, with or without treatment

0·087 (0·055–0·127)

Fracture of patella, tibia or fi bula, or ankle: long 

term, with or without treatment

0·070 (0·047–0·102)

Fracture of pelvis: short term 0·390 (0·257–0·545)

Fracture of pelvis: long term 0·194 (0·132–0·272)

Fracture of radius or ulna: short term, with or 

without treatment

0·065 (0·040–0·101)

Fracture of radius or ulna: long term, without 

treatment

0·050 (0·032–0·075)

Fracture of skull: short or long term, with or 

without treatment

0·073 (0·046–0·109)

Fracture of sternum or fracture of one or two ribs: 

short term, with or without treatment

0·150 (0·098–0·215)

Fracture of vertebral column: short or long term, 

with or without treatment

0·132 (0·085–0·195)

Fractures: treated, long term 0·003 (0·001–0·008)

Injured nerves: short term 0·065 (0·040–0·096)

Injured nerves: long term 0·136 (0·092–0·189)

Injury to eyes: short term 0·079 (0·050–0·118)

Severe traumatic brain injury: short term, with or 

without treatment

0·235 (0·156–0·331)

Traumatic brain injury: long-term consequences, 

minor, with or without treatment

0·106 (0·072–0·147)

Traumatic brain injury: long-term consequences, 

moderate, with or without treatment

0·224 (0·153–0·314)

Traumatic brain injury: long-term consequences, 

severe, with or without treatment

0·625 (0·444–0·789)

Open wound: short term, with or without 

treatment

0·005 (0·002–0·013)

Poisoning: short term, with or without

treatment

0·171 (0·116–0·239)

Severe chest injury: long term, with or without 

treatment

0·056 (0·036–0·082)

Severe chest injury: short term, with or without 

treatment

0·352 (0·229–0·484)

Spinal cord lesion below neck: treated 0·047 (0·029–0·072)

Spinal cord lesion below neck: untreated 0·440 (0·290–0·588)

Spinal cord lesion at neck: treated 0·369 (0·243–0·513)

Spinal cord lesion at neck: untreated 0·673 (0·475–0·837)

Other

Abdominopelvic problem: mild 0·012 (0·005–0·023)

Abdominopelvic problem: moderate 0·123 (0·083–0·176)

Abdominopelvic problem: severe 0·326 (0·219–0·451)

Anaemia: mild 0·005 (0·002–0·011)

Anaemia: moderate 0·058 (0·038–0·086)

Anaemia: severe 0·164 (0·112–0·228)

Periodontitis 0·008 (0·003–0·017)

Dental caries: symptomatic 0·012 (0·005–0·023)

(Continues in next column)

Estimate (95% 

uncertainty interval)

(Continued from previous column)

Severe tooth loss 0·072 (0·048–0·103)

Disfi gurement: level 1 0·013 (0·006–0·025)

Disfi gurement: level 2 0·072 (0·048–0·103)

Disfi gurement: level 3 0·398 (0·271–0·543)

Disfi gurement: level 1 with itch or pain 0·029 (0·016–0·048)

Disfi gurement: level 2, with itch or pain 0·187 (0·125–0·264)

Disfi gurement: level 3, with itch or pain 0·562 (0·394–0·725 ) 

Generic uncomplicated disease: worry and daily 

medication

0·031 (0·017–0·050)

Generic uncomplicated disease: anxiety about 

diagnosis

0·054 (0·033–0·082)

Iodine-defi ciency goitre 0·200 (0·134–0·283)

Kwashiorkor 0·055 (0·033–0·085)

Severe wasting 0·127 (0·081–0·183)

Speech problems 0·054 (0·034–0·081)

Motor impairment: mild 0·012 (0·005–0·022)

Motor impairment: moderate 0·076 (0·050–0·109)

Motor impairment: severe 0·377 (0·251–0·518)

Motor plus cognitive impairments: mild 0·054 (0·033–0·084)

Motor plus cognitive impairments: moderate 0·221 (0·141–0·314)

Motor plus cognitive impairments: severe 0·425 (0·286–0·587)

Rectovaginal fi stula 0·492 (0·330–0·660)

Vesicovaginal fi stula 0·338 (0·228–0·467)

COPD=chronic obstructive pulmonary disease.

Table 2: Disability weights for 220 unique health states
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Bangladesh (fi gure 2); however, the surveys produced 
fairly similar information content within the paired 
comparison responses overall.

Probit regression analyses were run on a pooled data-
set, providing 379 492 paired comparison responses, 
and on datasets for each individual survey. Comparing 
results from regression analyses for each individual 
survey with pooled data, we confi rmed a high degree of 
consistency between sites (fi gure 3). Pearson’s correla-
tion coeffi  cients between individual survey results and 
the results from the pooled analyses were 0·9 or higher 
in all cases except Bangladesh (fi gure 3). Comparing the 
web survey, which had the most highly educated respon-
dents, with the survey in Tanzania, which had respon-
dents with the lowest average educational levels, we 
noted a correlation of 0·89. Comparisons based on 
Lin’s concordance correlation coeffi  cient were virtually 
identical to the Pearson’s results in most cases; the 

largest discrepancy between the two measures appeared 
in Bangladesh, where Lin’s coeffi  cient was 0·72.

Table 2 shows the estimated disability weights and 95% 
uncertainty inter vals for all 220 health states in the GBD 
2010. Most were located on the mild end of the severity 
scale (fi gure 4). 58 (26%) unique states had disability 
weights below 0·05, implying that 1 year of life lost 
because of pre mature mortality is equivalent to more 
than 20 years lived in the specifi c health state. States with 
weights below 0·01 included those associated with mild 
anaemia, mild hearing or vision loss, secondary infer-
tility, and several others (table 2). The outcomes with the 
highest disability weights were acute schizo phrenia and 
severe multiple sclerosis (table 2).

We identifi ed 126 states in the present study that had 
corresponding sequelae in WHO’s update of the GBD 
for 2004.14 Some were directly comparable because the 
health states were specifi ed consistently in the two 
studies. For the remainder, health-state defi nitions did 
vary between the new and old versions (eg, the old study 
had one sequela for multiple sclerosis but ours included 
mild, moderate, and severe multiple sclerosis states), 
which implies that the comparisons are between out-
comes that are similar but not identical (appendix).

There is a broad pattern of agreement between the old 
and new weights, particularly in the moderate to severe 
range (fi gure 5). Overall, the correlation between the old 
and new weights was 0·70 (fi gure 5). However, in the 
range below 0·2—where most of the new weights 
reside—many states have substantially lower weights in 
our analysis than previously, which could have important 
implications for estimates of the overall burden asso ciated 
with specifi c causes. In some cases, decreased weights in 
our study refl ect a more detailed disaggregation of mild 
outcomes. For example, WHO’s update for 200414 com-
bined mild and moderate chronic obstructive pulmonary 
disease (with a weight of 0·17), whereas we have recorded 
large diff erences in the disability weight for mild (0·015) 
versus moderate disease (0·19). In other cases when the 
description of outcomes is fairly unam biguous, we never-
theless have reported substantially lower weights than 
previously—eg, infertility (previously 0·18; cur rently 0·01), 
amputated fi ngers (previously 0·10; currently 0·03), 
moderate to profound hearing loss (previously 0·12–0·33; 
currently 0·02–0·03), and blind ness (pre viously 0·60, 
currently 0·20). However, several states are associated 
with substantially higher weights in our study— 
eg, untreated epilepsy (previously 0·15; currently 0·42), 
illicit drug use disorders (previously 0·25 overall, with no 
dis aggre gation for specifi c drugs; currently ranging as 
high as 0·64 for opioid dependence), and acute low back 
pain (previously 0·06, currently 0·27).

Discussion
This study, to our knowledge, is the largest empirical 
eff ort to date to measure disability weights for a wide 
array of health outcomes across a diverse range of 

Figure 4: Frequency distribution of disability weights for 220 health states
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populations. Several important fi ndings emerged. First, 
we have demonstrated that it is feasible to elicit assess-
ments about a wide variety of health outcomes in virtually 
any population, even where educational attain ment is 
low. Second, we have established the utility of a new 
approach to elicit this information with much simpler 
questions than have been used before and fairly straight-
forward methods of data analysis. Third—and perhaps 
most importantly—we have reported compelling evi-
dence that contradicts the prevailing hypothesis that 
assessments of disability must vary widely across sam-
ples with diverse cultural, educational, environmental, or 
demographic circumstances.

The design of this new study responds to critiques of 
past eff orts to measure disability weights for the GBD in 
several ways. The main way to elicit assessments of 
health in our study was simple paired comparison 
questions, which were comprehensible by people with 
little or no formal schooling who were well represented 
in our sample. This method creates opportunities to 
acquire input from a broad cross-section of respondents 
who are usually excluded from such measurement 
exercises. Indeed, a major strength that distinguishes 
this study from others is that the new approach 
accommodates data collection through population-based 
household surveys rather than from expert panels. The 
reliance on health professionals has been a frequent 
target for criticism of existing disability weights,27,38,39 
which is consistent with the premise that these weights 
should refl ect a broad social understanding of the relative 
importance of diff erent aspects of health. Respondents in 
this study were asked to compare lay descriptions that 
emphasised the consequences of one condition. By 
contrast, health-care professionals might unwittingly 
take into account the typical comorbidities seen with 
particular conditions; their judgments of severity could 
refl ect not only the health state being described, but also 
what usually goes alongside because of related conditions.

Data from these surveys provide extensive empirical 
evidence for critical questions about the extent of variation 
in comparative health assessments across diff erent 
settings. Recent discussions about disability have empha-
sised the importance of recognising the eff ects of con-
textual diff erences on levels of disability experienced by 
people with a particular health condition in various 
settings. Our fi ndings suggest that concerns about 
pervasive variations in health assessments across settings 
due to these diff erences in contextual factors could be 
overstated. In our study, a high degree of con sistency was 
reported in paired comparison responses across surveys 
with highly heterogeneous respondents. For example, the 
web-based survey was done in a non-random, self-selected, 
highly educated sample, and yet the analyses of these 
results showed that the correlation with the representative 
population sample from Tan zania where educational 
attainment was lowest was strong. Although some vari-
ation between the results of individual surveys and those 

from the pooled analysis of data from all respondents 
remained, even the lowest correlation was roughly 0·75.

This high degree of consistency contrasts with argu-
ments and results in several commentaries and small 
empirical studies.27,28,38 One previous study27 compared 
condition rankings elicited from 241 key informants in 
14 countries and showed that some diff erences between 
countries and types of informant groups were large 
enough to question the universality of disability 
assessments. Our study—with larger samples in repre-
sentative household surveys—yielded higher correlation 
coeffi  cients overall than did this previous investigation. 
While the somewhat diff erent outcomes in these two 
studies might elude defi nitive explanation, we could 
speculate that the selection of key informants can 
introduce important heterogeneities across settings that 
are magnifi ed in relatively small samples, whereas larger, 
population-based samples are less likely to show biases 
from selection. Likewise, our focus on the con struct of 
health loss as opposed to welfare loss might have been an 
important driver of the consistency of results. A further 
potential contributor to the high level of agreement in 
our study was the focus of the lay descriptions on 
functional consequences rather than on the aetiological 
cause. Another major exercise in the comparative 
evaluation of disability assessments across countries 
showed fairly high levels of agreement be tween western 
European countries.68 Our study re inforces this fi nding 
in a more diverse array of settings.

There are important limitations of our study. First, 
while we included surveys in a set of countries that refl ect 
widely divergent cultural perspectives and levels of 
economic development, and did the household surveys 
on the basis of stratifi ed random sampling within 
particular locations, we do not suggest that the fi ve 
household surveys in this study comprise a random 
sample of the world’s population, and we certainly make 
no such claims about the web-based survey. Results 
might have been diff erent had we chosen another set of 
countries for the household surveys. Likewise, the web-
based survey includes many respondents from North 
America, Australia, and western Europe, but few respon-
dents from Africa or the Middle East; results could 
change with a diff erent geographical concentration of 
respondents. In terms of individual respondent charac-
teristics, our sample included fairly few respondents 
aged 70 years or older, and the web survey had a heavy 
skew towards female respondents.

While the high correlations across settings give support 
to the proposition that there is a broadly shared set of 
common values for health losses that transcends narrow 
cultural and geographical boundaries, replication of this 
study in other settings will undoubtedly add nuance to the 
understanding of which aspects of judgments about health 
are most closely shared across settings and which are most 
variable. Indeed, the broad patterns of consistency overall 
could mask important examples of specifi c conditions for 
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which ratings do vary across settings. More detailed 
examination of this variation on a case-by-case basis and 
reports of further empirical evidence will no doubt lead to 
interesting fi ndings and generate new hypotheses about 
specifi c notions of health that are shared broadly versus 
those that diverge in important ways. In terms of the 
measures of consistency examined, it is also important to 
note that while our results point to a high degree of 
consistency in responses on direct comparisons between 
health states, the study did not include population health 
equivalence questions in the household surveys. Therefore, 
we are not able to draw conclusions about whether 
respondents make similar trade-off s between fatal and 
non-fatal outcomes across countries.

One of the most important limitations is that our 
study assigns weights to conditions presented as brief 
descriptions in lay language. With the aim to develop 
accurate but parsimonious lay descriptions for all con-
ditions, some aspects of health states were inevitably 
omitted in the interest of simplicity, comprehensibility, 
and feasibility. While we made great eff orts in this study 
to ensure consistency in language across conditions and 
to avoid ambiguous terms, some variability remained; 
diff erences in disability weights could be sensitive to this 
variation. For some examples such as illicit drug use 
disorders, we recorded notably higher results than in 
previous studies. We suspect that part of the reason for 
this result was that the descriptions of illicit drug use 
disorders attributed a functional outcome to a particular 
cause, which was deliberately avoided in other health 
states. Other work has indicated that labelling of 
alternatives in discrete choice experiments can sub-
stantially alter respondent choice.95 In our study, explicit 
reference to drug use disorders as the cause of the 
functional outcomes described could have biased dis-
ability weights upwards partly by introducing confound-
ing consider ations of comorbidities that could be more 
common in individuals with drug use disorders than in 
those with out. Moreover, with references to behaviours 
that might invoke moral or legal judgments or social 
disapproval, the descriptions could have led some 
respondents to regard the outcome less favourably than if 
they had focused exclusively on health consequences.

In some cases when disability weights were sur-
prisingly low (eg, for profound hearing loss), the result 
might have been sensitive to omission of aspects of the 
health state that were pertinent to assessments about the 
severity of health loss, such as anxiety or depression. 
Further empirical work is needed to know whether 
addition of aspects like depression would bridge the 
diff erence between the existing weights and the new 
ones. In addition to aff ecting the average weights 
estimated in the study, parsimony in description of 
health outcomes could have exaggerated the consistency 
of responses across settings—eg, by eliminating add-
itional variation in the weighing of omitted elements. 
Parsimony could also produce an opposite eff ect, namely 

infl ation of variation, by introducing cultural diff erences 
in the ways that respondents impute omitted aspects of 
the health outcomes on the basis of their own knowledge 
and local circumstances.

In other cases, we noted diff erences from previous 
GBD weights that are harder to explain in terms of 
specifi c aspects of the lay descriptions. For example, 
intellectual impairments and development disorders 
were rated more mildly here than previously. The general 
public might consider intellectual disability to be less of a 
reduction in health than does a group of highly educated 
professionals. The disability weight for blindness is also 
substantially lower in our study than in previous GBD 
iterations. The decreased weight could be partly related to 
the use of a health construct rather than a welfare 
construct. In cases such as these when the diff erence 
between old and new weights is large, further empirical 
work to try to identify the reasons for these diff erences 
would be of high interest.

In the future, it will be worthwhile to consider extending 
the approach used to elicit comparisons for outcomes 
described in a generically standardised way—eg, with one 
of the many popular health status meas urement instru-
ments such as SF-12 or EQ-5D.40,96–99 A drawback of such an 
approach is that these instru ments tend to focus parsi-
moniously on a few core dimensions of health, which 
might not capture the most salient functional consequences 
and symptoms asso ciated with the wide array of health 
outcomes in the GBD. Nevertheless, the approach would 
allow linkage with representative household surveys that 
elicit both generic functional health descriptors and 
specifi c diag noses, which would in turn allow the charac-
terisation of the distribution of health states associated 
with particular sequelae in the population. In our study, a 
focus on one typical case description or at most a small 
number of discrete severity levels could have obscured 
important variation in the range of health states asso-
ciated with particular sequelae. Another benefi t of linking 
descrip tions to generic health status measurement 
systems is that it would allow correction of functional 
health information associated with a specifi ed health 
problem for the presence of comorbidities. In GBD 2010, a 
related method has been used in a more limited way to 
determine the distribution of individuals with a par ticular 
diagnosis across diff erent health states as well as the 
fraction of time spent asymptomatic.100

Despite these limitations, we emphasise that this 
study provides an uncommonly extensive empirical basis 
for understanding views of health across a diverse set of 
populations. It establishes a new set of disability weights 
that we hope will supply a crucial resource for assess-
ments of burden of disease and for analyses of 
the comparative eff ectiveness and cost-eff ectiveness of 
interventions. We suggest that the new set of weights 
off er a substantially more rigorous and credible basis for 
weighing outcomes in these analyses than did the weights 
that were measured previously, which continue to be 
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widely used. Data in this study off er new oppor tunities 
for empirically based inquiry into the possibility of 
substantial cross-cultural heterogeneity in assess ments of 
disability relating to specifi c health conditions. Notably, 
we did not observe evidence to support the hypothesis 
that comparative assessments of health at a global level 
are undermined by extensive cultural vari ation. On the 
contrary, we have reported strong evidence that many 
aspects of individuals’ assessments of health outcomes 
seem to refl ect common values, affi  rming universal 
aspirations for averting negative health out comes such as 
pain or depression and for enjoying high levels of 
functioning in domains of health such as mobility.
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