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Abstract

Background: Burden of disease (BoD) as measured by Disability-Adjusted Life Years (DALYs) is one of the criteria
for priority-setting in health care resource allocation. DALYs incorporate disability weights (DWs), which are
currently expert-derived estimates or non-existent for most pediatric surgical conditions. The objective of this study is
to establish DWs for a subset of key pediatric congenital anomalies using a range of health valuation metrics
with caregivers in both high- and low-resource settings.

Method: We described 15 health states to health professionals (physicians, nurses, social workers, and therapists) and
community caregivers in Kenya and Canada. The health states summaries were expert- and community-derived,
consisting of a narrated description of the disease and a functional profile described in EQ-5D-5 L style. DWs for
each health state were elicited using four health valuation exercises (preference ranking, visual analogue scale
(VAS), paired comparison (PC), and time trade-off (TTO)). The PC data were anchored internally to the TTO and externally
to existing data to yield DWs for each health state on a scale from 0 (health) to 1 (dead). Any differences in DWs between
the two countries were analyzed.

Results: In total, 154 participants, matched by profession, were recruited from Kijabe, Kenya (n = 78) and Hamilton,
Canada (n = 76). Overall calculated DWs for 15 health states ranged from 0.13 to 0.77, with little difference
between countries (intra-class coefficient 0.97). However, DWs generated in Kenya for severe hypospadias
and undescended testes were higher than Canadian-derived DWs (p = 0.04 and p < 0.003, respectively).

Conclusions: We have derived country-specific DWs for pediatric congenital anomalies using several low-cost methods
and inter-professional and community caregivers. The TTO-anchored PC method appears best suited for future use. The
majority of DWs do not appear to differ significantly between the two cultural contexts and could be used to
inform further work of estimating the burden of global pediatric surgical disease. Care should be taken in comparing
the DWs obtained in the current study to the existent list of DWs because methodological differences may impact on
their compatibility.

Background
The global health data provided through the Global Burden
of Disease (GBD) study [1] using the Disability-Adjusted
Life Year (DALY) metric has been a key component in the
development of health policy, especially in low- and
middle-income countries (LMICs). In such settings, in the
absence of available primary data, GBD data have been

proposed and used for broad health care initiatives, such as
the Lancet Commission on Global Surgery [2]. Within spe-
cialty areas, this necessitates a level of granularity that has
not been originally intended or provided. Such is the case
of pediatric surgery, where concerted efforts to improve
access to care and quality of care lack data support.
In 2006, Debas conservatively estimated that 11% of the

GBD was being attributed to “surgical disease,” [3] i.e.,
health conditions primarily treated through surgical inter-
vention. More recently, Shrime et al. placed this percent-
age to as high as 30% [4], though the methodology used to
derive this figure is not clear. Disproportionately carrying
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this surgical burden are children in LMICs, who have
garnered increased attention in the global surgery com-
munity [5]. Congenital anomalies, one of the largest
subsets of pediatric surgical conditions, are believed to
account for 1.9% of the GBD [6], although this is likely to
be an underestimate due to the limited number of
conditions studied and the difficulty associated with
capturing buden of disease (BoD) data [7]. The primary
objective of this study was thus to enable the esti-
mation of DALYs for a subset of key pediatric con-
genital anomalies.
The DALY is a widely used metric in LMICs, developed

to quantify BoD and inform global priority-setting and
resource allocation [8, 9]. It encompasses both mortality
and morbidity by combining the number of years lost due
to premature mortality (Years of Life Lost, YLLs) with the
Years Lived with Disability (YLDs). Calculating the latter
requires a disease-specific disability weight (DW), which is
an empirically determined factor reflecting the health
decline associated with each health state, ranging
between 0 (perfect health) and 1 (death) [7, 10]. Estima-
tion methodologies for DWs are wide-ranging and
potentially contentious [11]. All valuation methods are
by definition judgmental tasks solved by participants at
the moment of the exercise, and compatibility data are
mixed as best [8]. There is no reason to expect the
same results across all methods, yet comparability with
other DWs remains a key requirement in the GBD
context to prevent methodological differences impacting
the outcomes of BoD comparisons across countries and
disease areas. A preferred option therefore is to con-
struct new DWs using similar estimation methods
and assumptions as used in the GBD context, although
this has been somewhat of a moving target.
Many different methods for DW estimation have

developed over time. DWs may for instance be elicited
through various psychometric exercises [12] or by
trade-off methods [13]. The former include ranking
exercises, magnitude estimation, visual analogue scaling
(VAS), and pairwise comparison (PC) or rank ordering
tasks. The latter comprise the standard gamble, time
trade-off (TTO), and person trade-off (PTO) [8]
methods. The earliest DALY version appeared in a 1993
World Development Report, assigning conditions to
various degrees of perceived disability [14]. In the
second DALY version by Murray and Lopez, published
in 1996 as part of the GBD 1990 study [15], medical
expert decision-makers valued a subset of 22 indicator
disease-oriented scenarios using the PTO method, then
used the rating scale generated for the entire set of 131
conditions. The Dutch Disability Weights Project [16]
expanded the available weights by eliciting PTO values
for another set of conditions described using the EQ-5D
and an additional cognition dimension [17]. Subsequent

modeling of those Dutch data by the Australian BoD team
further expanded the set of available DWs [18]. In the
most recent GBD update [19], the methodology was sig-
nificantly changed to a world-wide survey of over 30,000
household- and web-based PCs covering 220 unique
health states. The results of the PCs were then anchored
on a subset of 30 health states for which population health
equivalence choices were elicited through one of the four
used web-based surveys. Other parallel efforts in North
America include the US National Institutes of Health
DALY study [8], and the Public Health Agency of Canada’s
Classification and Measurement System of Functional
Health (the CLAMES system) [20]. Haagsma et al. offers a
comprehensive review of DW methods and studies
published through 2012 [21].
The methods have clearly advanced with the scope

of DW investigation. The methods used in the most
recent GBD update are flexible and generate a high
level of granularity by adopting the PC method while
minimizing complexity of respondents’ task through a
limited number of complex population health equivalence
choices [19]. Despite the above efforts, DW values for
many surgical conditions, particularly within subspe-
cialties, are missing [22], thus rendering the quantification
of surgical BoD challenging. Moreover, the original and
subsequent GBD studies have summarized health states
and their sequelae by age groups, regions and countries,
rather than analyzing them by (sub) specialty. As a result,
the burden of surgical conditions affecting children, espe-
cially in LMICs, has not been formally estimated, and
their DWs are conspicuously missing [3]. In fact the 2006
extensive volume on the GBD study only included DW
values for seven congenital surgical conditions in four
disciplines, themselves pulled from the original GBD 1990
study [7], and there were none in GBD 2010. In their
absence, surgical specialty literature has used DW proxies,
estimated by expert opinion using ballpark disability
descriptions [23–26].
This study intends to address the above gaps by

investigating DWs for 15 congenital pediatric surgical
conditions. Given the controversy surrounding the in-
fluence of cultural factors on the DW process [26],
this study’s DWs were derived in both Canada and
Kenya. In developing our strategy we acknowledged
the GBD study viewpoint that achieving comparability
of DWs across countries, time periods, and – in our
case – disease areas is of utmost importance. While
the possibilities to achieve this perfectly are inherently
limited because data will necessarily be collected at a
different moment in time and in different resource
contexts, we attempted to broaden our methodology
while maintaining as high a comparability of assump-
tions and methods with the original data estimates
as possible.
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Methods
Study design and participants
Data were collected for this study in Kijabe, Kenya and
Hamilton, Canada between March and August 2012.
Research ethics approval was obtained at both institutions
(AIC Kijabe Hospital and Hamilton Integrated Research
Ethics Board [11–328]) and written consent obtained from
all participants. Total sample size was based on feasibility
of recruitment at both centers.
Focus groups at both sites were conducted primarily

in English, with Kenyan community groups conducted
in Swahili and then translated. Participants were selected
based on experience with pediatric congenital anomalies
(balancing experienced and non-experienced) and were
recruited to match roles (i.e., physician, nurse, social
worker, therapist, community participant) between the
two sites. Data were collected in Kenya over 2 weeks at
AIC Kijabe Hospital and in a community setting in
Nairobi, and in Canada over 3 months at McMaster
Children’s Hospital. Each participant completed all study
instruments in a single 3-hour session. Focus groups
were facilitated by a local research assistant and the
research coordinator, and comprised 5–15 participants
based on individual availability.

Health state descriptions
We developed a set of lay descriptive handouts as sug-
gested by Rehm and Frick [8] for each of 15 health states
(mild/severe hypospadias, undescended testis, cleft lip,
cleft palate, mild/severe imperforate anus, Hirschsprung’s
Disease before/after colostomy, mild/severe spina bifida,
mild/severe abdominal wall defect, hydrocephalus, and
intestinal atresia). An example of a handout is shown in
Fig. 1, and all handouts are available online (Additional
file 1). These health states were chosen based on a
ranking of the most prevalent congenital pediatric
surgical conditions encountered at both sites. The
handouts were circulated amongst an expert panel for
face validation of the lay descriptions of functional
health status and symptoms of each state; diagrams were
included to improve understanding. Each handout com-
prised a disability profile description on eight domains,
including the five EQ-5D dimensions (mobility, self-care,
usual activities, pain, mood) [14], and three additional
domains: “cognitive functioning,” “evacuation problems,”
and “social stigma”. The three additional domains were
informed by the CLAMES study [17], the Dutch Disability
Weights project [13], and from our qualitative community-
based focus groups with Kenyan caregivers of children with
neural tube defects exploring culturally-based social stigma
[27] as suggested by Kapiriri et al. [28].
Based on severity and surgical management, some

conditions were divided into two distinct health states
(e.g., Hirschsprung’s before and after colostomy). All

valuations applied only to the health states before
definitive treatment (untreated) – thus a state such as
“Hirschsprung’s after colostomy” referred to a tempor-
ary procedure still requiring a definitive surgery. Five
health states also had DWs derived by the GBD 1990
study [13] which were used as the gold standard and
were compared against our newly derived DWs.

Valuation tasks
Standard protocols were developed for research staff
training and participant explanations. Prior to data col-
lection at each site, a pilot focus group with a represen-
tative sample was conducted to assess understanding
and language for each exercise and for the lay descrip-
tion handouts using a series of Likert scales.
All participants completed four health valuation exer-

cises for each health state, including preference ranking
(PR), visual analogue scales (VAS), paired comparisons
(PC), and time trade-off exercises (TTO) [29]. Participants
were asked to complete the exercises in the following
order: PR, VAS, PC, TTO. The PR task was introduced to
familiarize participants with the various health states and
obtain an understanding of their relative severity. The
VAS task was then initiated to introduce the concept of
health valuation and to ensure their understanding of the
health state descriptions and the purpose of the exercises.
After these simpler tasks, the participants then completed
the more complex PC and TTO exercises which were
used as the primary data for this study. The PC method
was specifically chosen for consistency with GBD
methodology. PC data, however, are generated on a
latent scale, and these values need anchoring to the
full health-dead scale in any of several ways. In our
case, we were able to harmonize the results with the
GBD scale by using the values for overlapping condi-
tions as anchor points for the PC results. Alterna-
tively, the TTO values might be used to identify how
the PC-derived latent values relate to the full health-
dead scale as shown by Rowen et al. [30]. The use of
TTO additionally enables comparison of our DW
values with those published in the wider health-related
quality of life (HRQoL) literature where TTO is a pre-
ferred valuation method. Having these two options
was considered relevant as the feasibility and validity
of the option of anchoring the new DWs to existing
GBD data depends on the level of congruence across
the new and existing DWs.
To complete the PR, each participant was given a

set of 15 health state index cards in random order,
and asked to rank each from least to most severe.
Next, participants completed a VAS using a 100-point
line anchored by death and perfect health with 5-
point increments demarcated on the line. Participants
were instructed to mark an exact point on the line
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for each health state in terms of severity. Additional
instructions included placing similar health states
closer together and vice versa. Participants then com-
pleted a series of PCs that directly compared each
health state to every other one, choosing which state
was more severe. This resulted in 105 pairwise com-
parisons (15 *14/2) for each participant.
In the TTO exercise participants were instructed

to trade off years of healthy life for years of life lived
in the specific health state, as if they were the parent
of a child with the condition, and as if they were
trading years off their child’s life. The TTO adopted
a time frame (T) of 60 years (derived from WHO
standard life expectancy rates), and a smallest tradeable
unit of 10 years. For example a participant could
choose between living for 60 years in a particular

health state or living 10, 20, 30, etc. years in perfect
health. The TTO exercise was aimed at determining
the number of years t in perfect health that would
make the two options equally attractive (i.e., the indif-
ference point), so that the value of a life year could
be computed as t/T.

Statistical analysis
All participants’ individual responses from each valuation
measure were included. DWs were calculated for each
health state, by each exercise, for each country. We sum-
marized the data from the PR task by averaging the rank
order for each health state and transforming the data to a
continuous number between 0 and 1. Of note, these
scores reflect how good or bad all health states are relative
to the value of the best and the worst state in the set, but

Fig. 1 Health state information example
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not relative to health states that were not included in the
choice tasks – e.g., dead and full health. Therefore, these
scores cannot be used as DWs. For the VAS, direct mea-
surements from the VAS scale were obtained and averaged
amongst participants. In the PC exercise the proportion of
the number of times each health state was chosen over its
comparator was calculated for each condition, and using
the normal curve, the proportions were transformed into
Z-scores. The scores associated with each health state
were then summed and averaged to yield an overall Z-
score corresponding with the probability of a health state
being chosen over all others [31]. The resulting score is a
DW that is estimated on a latent scale (the resulting
values are not yet anchored on the full health-dead scale).
Addition of the magnitude of the most negative score and
subsequent division by the highest score was applied to all
values to yield a set of weights spanning a range of 0 to 1.
Finally, DWs were calculated from the TTO exercise
with the formula “utility = time in full health/time in
disease state.”
The final analytical step involved anchoring of the PC-

derived values onto the full health-dead scale. There are
several ways to achieve this. Relying solely on data col-
lected in this study, the PC scores obtained on latent
scales were anchored to mean TTO values (PC-TTO)
through linear regression, as suggested by Stouthard et
al. [16] and Rowen et al. [30]. Alternatively, the PC-
derived values may be anchored on the full health-dead
scale by using previously reported DWs, i.e., those from
GBD 1990, for the five health states included in both
datasets. The Intraclass Correlation Coefficient (ICC) as-
suming a one-way random model for average measures
was used to analyze the agreement between the PC-
derived values obtained in our study and the TTO and
GBD values.
Formal quantitative data comparisons between sites

were analyzed using SPSS v20.0 with a 5% significance
level and Z scores computed in an Excel® spreadsheet.
Results were presented using summative descriptive
statistics with means, standard deviations, and 95%
confidence intervals where appropriate. Differences
between groups were assessed using either the Fisher
Exact Test or the Mann Whitney U test, depending on
normalcy of the data. All DW data were first explored
graphically for trends at each site, as well as descrip-
tively between sites.

Results
In total 154 participants were recruited; 78 from Kenya
and 76 from Canada (Table 1). DWs obtained from each
of the four exercises (using internally derived PC-TTO
values) is depicted in Fig. 2a and b for Kenya and
Canada, respectively.

Tables 2 and 3 detail the DW values obtained at each
site by all methods, including both internal (TTO) and
external (GBD) anchoring of PC values.
Comparison of results across the two sites is shown

using both TTO-anchored and GBD-anchored PC values
in Table 4, and overall values obtained by the two
anchoring methods are depicted in Fig. 3.
In general, discrepancies entailed higher estimated

DW values in Kenya, and for severe hypospadias and
undescended testes these values were statistically signifi-
cantly higher than Canadian-derived DWs (p = 0.04 and
p < 0.003, respectively).
Disability weights for the common health states in-

cluded both in our study and the GBD 1990 study are
compared in Fig. 4. While values were generally similar
for several health states, discrepancies were noted par-
ticularly for cleft lip and palate, and these discrepancies
were reduced when our PC values were anchored exter-
nally to the GBD study.
The ICC showed high levels of reliability between the

DW data calculated for both Kenya and Canada (ICC
0.97, 95% CI: 0.93–0.99), as well as between the GBD
values, TTO-anchored DW values, and GBD-anchored
DW values for the five health conditions common to
both studies (ICC = 0.97; 95% CI 0.83–1.0).

Discussion
The GBD effort over the past two decades has been
instrumental in quantifying health burden, needs, and
factors both geographically and by broad sets of condi-
tions, thus providing an invaluable body of information
to policymakers and health care professionals. The GBD
project and its wide adoption by the World Health
Organization, World Bank, and several national bodies
[32–35] has also been essential in establishing DALYs as
the preferred metric globally in BoD measurement.
While the GBD project has been extremely comprehen-
sive, its stated global and all-inclusive purpose has re-
sulted in limited granularity within specific medical and
surgical specialty areas. In particular in LMICs, in the ab-
sence of direct population data, efforts to estimate DALYs
are constrained by the available DW values, which are
frequently very sparse. The aim of the current study was

Table 1 Study participant characteristics (n = 154)

Participants Kenya Canada

Healthcare professionals 60 64

Physicians 20 25

Nurses 35 32

Allied health professionals 5 7

Community members 18 12

Total 78 76
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to generate DW values for a set of congenital pediatric
surgical conditions as a way to start filling that gap.
The task was successfully accomplished in both

study settings. DW values generated by VAS, ranking,
PC, and TTO for the 15 health states spanned the full
health-dead spectrum and were generally comparable.
Latent scale PC values were alternatively anchored
both internally to the TTO and externally to the GBD
scale, generating again similar results. With a few
exceptions (discussed below), inter-country results
showed significant similarity, as documented by the

ICC values. Internally generated PC-TTO values cor-
related well with GBD values for common conditions,
and anchoring to these values naturally improved
the correlation.

DW values
In the absence of previous studies within the subspecialty,
and faced with a wide choice of valuation methods
available, each with its own benefits and shortcomings,
the authors chose to start with four different methods,
both psychometric and econometric, and compare the

Table 2 Kenyan disability weights per tool (n = 78)

Health state Ranking VAS TTO PC-TTO PC-GBD

Mild hypospadias 0.2 0.2 0.126 0.212 0

Undescended testes 0.07 0.22 0.419 0.317 0.115

Cleft lip with no cleft palate 0.13 0.21 0.226 0.293 0.076

Mild imperforate anus 0.27 0.33 0.293 0.356 0.179

Hirschsprung’s disease AFTER colostomy 0.4 0.32 0.419 0.351 0.170

Severe hypospadias 0.6 0.45 0.496 0.415 0.275

Cleft palate with/without cleft lip 0.33 0.4 0.419 0.408 0.264

Mild spina bifida 0.53 0.45 0.419 0.452 0.336

Mild abdominal wall defect 0.47 0.56 0.479 0.505 0.421

Hirschsprung’s disease BEFORE colostomy 0.8 0.66 0.581 0.569 0.526

Hydrocephalus 0.73 0.61 0.671 0.607 0.587

Severe imperforate anus 0.67 0.73 0.683 0.710 0.756

Severe spina bifida 0.93 0.71 0.659 0.716 0.765

Severe abdominal wall defect 1 0.85 0.748 0.711 0.758

Intestinal atresia 0.87 0.81 0.732 0.758 0.834

VAS visual analogue scale, TTO time trade-off method, X-rank TTO/VAS anchored ranking method, X-PC TTO/VAS anchored paired comparisons method
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Fig. 2 a Kenyan Disability Weights per exercise. b Canadian Disability Weights per exercise. DW = disability weight; VAS = visual analog scale;
TTO = time trade-off method; PC-TTO = TTO-anchored paired comparisons method

Poenaru et al. Population Health Metrics  (2017) 15:8 Page 6 of 11



results obtained by these broad inputs for each health
state. This strategy produced a large number of data
points without over-burdening the participants, and
allowed inter-method comparisons as well as both a priori
and post-hoc suggestions for preferred methods. Yet, we
also faced the complex question of how to deal with po-
tential discrepancies across the methods. Variation in DW
estimates could result from participants’ different health
states interpretation, their risk aversion, and time prefer-
ence, but also from differences in valuations between

exercises for the same health state, and overall distribu-
tional concerns such as VAS distortion [36].
An anticipated strength of the chosen set of methods

was its ability to generate different types of data: PC
values being derived on a latent scale can complement
other methods while avoiding potential conflicts of scale
when other methods are paired (e.g., VAS and TTO).
This strategy is increasingly popular [31, 36, 37]. The
adoption of PC in the recent version of the GBD study
also strongly mitigates in favor of its use on the latent

Table 3 Canadian disability weights per tool (n = 78)

Health state Ranking VAS TTO PC-TTO PC-GBD

Mild hypospadias (distal) 0.133 0.185 0.037 0.055 0

Undescended testes 0.067 0.164 0.087 0.069 0

Cleft lip with no cleft palate 0.267 0.326 0.213 0.196 0.058

Mild imperforate anus 0.4 0.407 0.296 0.348 0.298

Hirschsprung’s disease AFTER colostomy 0.533 0.385 0.217 0.252 0.146

Severe hypospadias (proximal) 0.2 0.357 0.257 0.221 0.098

Cleft palate with or without cleft lip 0.333 0.448 0.365 0.336 0.280

Mild spina bifida 0.467 0.428 0.272 0.320 0.254

Mild abdominal wall defect 0.733 0.608 0.398 0.447 0.455

Hirschsprung’s disease BEFORE colostomy 0.667 0.618 0.508 0.460 0.475

Hydrocephalus 0.8 0.613 0.627 0.559 0.632

Severe imperforate anus 0.6 0.641 0.589 0.627 0.740

Severe spina bifida 0.867 0.694 0.587 0.620 0.729

Severe abdominal wall defect 0.933 0.834 0.729 0.672 0.812

Intestinal atresia 1 0.885 0.773 0.797 1

VAS visual analogue scale, TTO time trade-off method, X-rank TTO/VAS anchored ranking method, X-PC TTO/VAS anchored paired comparisons method

Table 4 Multi-national disability weight comparison

Health state KE PC-TTO CAN PC-TTO KE PC-GBD CAN PC-GBD

Mild hypospadias (distal) 0.212 0.055 0 0

Undescended testes 0.317 0.069 0.115 0

Cleft lip with no cleft palate 0.292 0.196 0.076 0.123

Mild imperforate anus 0.356 0.348 0.179 0.249

Hirschsprung’s disease AFTER colostomy 0.351 0.252 0.170 0.189

Severe hypospadias (proximal) 0.415 0.221 0.275 0.209

Cleft palate with or without cleft lip 0.408 0.336 0.264 0.273

Mild spina bifida 0.452 0.320 0.336 0.289

Mild abdominal wall defect 0.505 0.447 0.421 0.394

Hirschsprung’s disease BEFORE colostomy 0.569 0.459 0.526 0.439

Hydrocephalus 0.607 0.559 0.5870 0.520

Severe imperforate anus 0.710 0.627 0.7555 0.621

Severe spina bifida 0.716 0.619 0.765 0.620

Severe abdominal wall defect 0.711 0.672 0.758 0.648

Intestinal atresia 0.758 0.797 0.834 1

DW disability weight, SD standard deviation
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scale. Pooling of values obtained across the other
methods has to the best of our knowledge not been
done – instead a choice for either one is made based
on pros and cons of each. Similarly, while rank data
could be used to provide values on a latent scale like
PC, the latter is favored for its greater reliability, with
rank data often used just as a “warm-up” exercise [38].
Nevertheless, the presence of values derived from multiple
methods remains beneficial, allowing at least to assess
convergence across methods and demonstrate validity.
Against that background we were pleased with the high

level of agreement, as shown in the high ICC values, that
was achieved across the methods.
The DW values generated for the 15 health states

across the two sites were generally similar based on high
ICC values, leading support to the assertion that DWs
are stable cross-nationally and cross-culturally [16, 39].
Two notable exceptions to this purported DW stability
were encountered in the current study. Severe (i.e.,
proximal) hypospadias and undescended testes were
assigned higher DW values in Kenya. This discrepancy
may be explained culturally: both health states include
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Fig. 3 Disability Weights by internal and external anchoring methods. DW = disability weight; PC-TTO = TTO-anchored paired comparisons method;
PC-GBD = GBD-anchored paired comparisons method
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Fig. 4 Global Disability Weights for common conditions in GBD 1990 and current study. DW = disability weight; GBD = GBD 1990 study; DAPS =
current study; PC-TTO = TTOanchored paired comparisons method; PC-GBD = GBD-anchored paired comparisons method
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the possibility of infertility in their descriptions, a
state associated with significant stigma in many non-
Western cultures [40, 41].
Limited possibilities exist for external validation of the

DW estimates generated in this study. The GBD 1990
study, already used in our study for external anchoring,
included DWs for seven congenital surgical conditions
(cleft lip, cleft palate, abdominal wall defects, imperforate
anus, cardiac defects, esophageal atresia, and spina bifida)
[7], and later DW studies globally did not expand this list.
Moreover, only the cleft lip and palate states include both
untreated and treated values, a significant limitation to the
use of other published DW values in surgical arenas.
Within the limitation of slightly different methodologies
used, the current study had the dual opportunity of using
the DW values of the common health states for both
external validation (of PC-TTO values) and external
anchoring (as in PC-GBD values). We consider the
PC-TTO as our primary “take-home” results as they
are internally derived and not dependent on overlap-
ping health states with other studies. Moreover, the
two methods generally generated similar DW values,
well within the same order of magnitude. Of note
however, cleft lip and palate received significantly
lower values in the GBD study. This may be due to
disability from cleft lip/palate being artificially limited
to the first 5 years of life in the GBD study, a con-
straint not reflecting the reality of older children living
with this untreated condition in LMICs [42].

Comparison to GBD 2010 study and advantages
With the recent publication of the GBD 2010 study, any
parallel attempt at deriving DWs must be justifiable,
valid, and comparable. The primary justification for the
current study is simply the necessity to obtain a wider
set of DW values within a given specialty, for the pur-
pose of generating relevant specialty-specific BoD data
that can inform policy decision-making in this area. Yet
in order to offer valid inter-specialty comparisons, the
methodology of such parallel studies must be sufficiently
similar to that of the GBD gold standard. Without the
benefit of the latest iteration of the GBD study at the
time of study design, and using a much smaller study
sample, the authors chose a panel of valuation methods
which allowed the comparison of commonly-used
methods in the literature. In light of the current results,
the use of paired comparisons appears justified and
probably sufficient, in conjunction with a method of an-
choring the results to the health-dead scale. This process
resembles the GBD study in its use of PCs, though dif-
fering from it in the anchoring method. Other strengths
of the current study include standardized and explicit
health state descriptions, and input from both health
care workers and families familiar with the conditions

investigated. But caveats remain, such as the different
approach to describing the health states, and uncertainty
whether the same health state DW values will be obtained
in PCs if more or less health states are included in the
experiment. The checklist for any such future efforts must
include clear, consistent health state descriptions and a
single psychometric valuation such as PC, anchored firmly
to the disability scale. Moreover, studying health states
spanning a wide range of severity would facilitate robust
data generation.
The main limitation of the study pertains to the

underlying concept of the DALY and of the disability
weighting which it requires. In the first place, it is ex-
tremely difficult to harmonize universal DW values with
the widely divergent sociocultural and economic con-
texts where they are derived [43]. Furthermore, there are
multiple controversial value decisions in the computa-
tions of DALYs which can significantly impact the ultim-
ate BoD conclusions drawn from them [44, 45], as well
as limitations inherent within the specific health valu-
ation exercises themselves. Finally, DALYs seem to under-
estimate several specialty areas, such as neglected tropical
diseases [46] and surgical conditions [18].

Conclusions
The current study has successfully generated a set of DW
values for pediatric congenital anomalies, making these
values available for all necessary future studies [47]. The
process involved in generating such a limited DW set was
relatively straightforward and inexpensive, and, within the
confines of the above limitations, the results were robust
and comparable to those generated by large global studies.
The DWs do not appear to differ significantly across
divergent sociocultural contexts and can be used to
calculate both the met and the unmet burden of
global pediatric surgical disease [48].
While the extensive global and national BoD studies will

remain the basis for global policy decisions, the study
suggests that DW sets may be expanded and refined
within a surgical specialty. While waiting for future studies
to show whether other specialties may be equally success-
ful in the process, a cautious, well-guided advance is rec-
ommended in this emerging field in order to ultimately
generate practical knowledge in global health.
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