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Figure 6: Median absolute change for healthrelated SDG index, MDG index, and 33 individual health-related SDG indicators (rescaled), (A) across all countries and in the (B) low-5DI quintile,
(C) low-middle-SDI quintile, (D) middle-SDI quintile, (E) high-middle-SDI quintile, and (F) high-SDI quintile, 2000-15

Positive values indicate improvements between 2000-15, and negative values point to worsening performance for a given indicator during this time. Black stripes represent median absolute change
and boxes represent IQR. Health-related indicators are colour coded according to the health-related goals they represent. Definitions of health-related SDG indicators are shown in table 1.
SDG=Sustainable Development Goal. MDG=Millennium Development Goal. SDI=Socio-demographic Index. MMR=maternal mortality ratio. SBA=skilled birth attendance. Mort=mortality.

NN mort=neonatal mortality. NTDs=neglected tropical diseases. NCDs=non-communicable diseases. FP need met, mod=family planning need met, modern contraception. Adol=adolescent.
UHC=universal health coverage. Air poll mort=mortality attributable to air pollution. WaSH=water, sanitation, and hygiene. IPV=intimate partner violence. HH air poll=household air pollution,

Occ risk burden=burden attributable to occupational risks. PM2-5=fine particulate matter smaller than 2:5 ym.
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Figure 7: Health-related SDG index in 2015 versus 2000, by country

The blue line shows the equivalence line, such that values that fall on this line are equivalent for both the health-related SDG index in 2000 and health-related SDG
index in 2015. Only the top five and bottom five improvers in each SDI quintile, as determined by the absolute change from 2000 to 2015, are labelled; full results are
shown in the results appendix. Countries are abbreviated according to the IS03 code. SDI=Socio-demographic Index. SDG=Sustainable Development Goal,

These estimates also allow the identification of places
that have made substantial progress on the health-related
SDG indicators. These findings stand to strengthen the
global evidence base of lessons learned for accelerating
improvements in the health-related SDGs. The
five geographies with the greatest improvement in the
health-related SDG index between 2000 and 2015,
stratified by SDI quintiles (TimorLeste, Tajikistan,
Colombia, Taiwan, and Iceland), have implemented a
range of policies and interventions that might have
contributed to their progress.

For instance, following acute conflict and violence
during the late 1990s, Timor-Leste, in concert with
the World Bank and other development partners,
implemented a series of health sector rehabilitation and
development projects in 2000 and 2001 to re-establish
the country’s health system and improve health service
delivery to the poor.” In more recent years, health-care
reform and financing have topped policy agendas in
Timor-Leste,” including the Ministry of Health’s roll-out
of a Basic Health Services Package and Hospital Services

Package in 2007 under the pursuit of achieving UHC.®
Following almost a decade of civil conflict that severely
disrupted health service provision, Tajikistan launched a
series of health reforms beginning in the late 1990s™ and
introduced a new benefits package for guaranteed health
services in 2007" Moreover, after the civil war, the Tajik
Government refocused policy attention for initiatives
on particular diseases such as malaria;® indeed, the
country’s multipronged malaria programme, which
emphasises strong surveillance and cross-border
activities with Afghanistan,* has now brought Tajikistan
close to eliminating the disease. Colombia, which
experienced ongoing conflict and violence from the late
1980s to 2003, is globally recognised for its expansion
of health insurance and services, especially to the poor.
While Colombia’s health system reforms began well
before 2000 (the country approved its universal health
insurance scheme in 1993),% coverage increased
substantially over time, as have the types of services
covered by its insurance scheme (eg, cancer care).”
During the mid-1990s, Taiwan adopted a universal
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health insurance system,* which is viewed as one of its
most successful public entities. Taiwan also enacted
many road safety laws between the mid-1990s and
early 2000s, including mandatory helmet laws for
motorcyclists in 1996 and an extension of seat belt laws
to general roads in 2001% Iceland’s tobacco control
policies have been viewed as some of the world’s most
comprehensive,® and the country’s long-standing
publicly funded health system provides UHC, a factor
that might have contributed to its declines in
NCD mortality.

Such progress also highlights important interactions
between development goals and wider contextual factors,
such as postconflict experiences in Timor-Leste,
Tajikistan, and Colombia, as well as a rebound in health
following the dissolution of Soviet rule for Tajikistan.
Furthermore, Taiwan’s gains underscore the interplay
between advancing economic development and deliberate
investments in improving UHC. These vignettes
highlight only a fraction of the possible learning for
informing action towards improving the health-related
SDGs. An important future area of work will be to
understand in detail how these and other high-performing
geographies have achieved substantial improvements in
key SDG indicators.

Besides showing the feasibility and value of measuring
many of the health-related SDGs, our findings also
affirm concerns voiced during the SDG development
process and following the UN resolution. One criticism
of the SDGs was the incredibly ambitious nature of
some of the targets,’ such as Target 3.3, which calls for
the end of the epidemics of HIV, tuberculosis, and
malaria by 2030. Our analysis of these indicators in the
past 15 years suggests that a substantial change in the
present trajectory of HIV and tuberculosis incidence
will be needed to meet this target, and major
technological leaps coupled with universal delivery are
likely to be necessary. The vague nature of many of the
SDG targets has also been a common criticism;**** Of
the 33 health-related SDG indicators in our study, we
identified specific targets for only 21 of them. The
absence of specific and attainable targets for SDG
indicators, health related or otherwise, undermines the
usefulness of the SDGs in driving development
agendas, a limitation that can and should be addressed
at this early stage of the SDG period.

Our analysis also represents a step towards producing
a more cohesive understanding of the interactions
between different SDG goals, targets, and indicators—
a widely noted criticism.” We show the potential for
quantifying these interactions by comparing the
relations between education, income, and fertility—
components of the SDI—and the 33 health-related SDG
indicators and accompanying health-related SDG,
MDG, and non-MDG indices. Although we acknowledge
the ecological nature of this analysis and its usual
caveats, SDI was a strong predictor of the overall
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health-related SDG and MDG indices, highlighting the
general importance of income, education, and fertility,
as well as intersectoral action for health-related
development. However, SDI was a weaker predictor of
the non-MDG index, particularly for indicators such as
violence (intimate partner, interpersonal, and collective
violence) and ambient particulate matter pollution. This
finding shows that a sole focus on increasing income
and education and decreasing fertility is probably
insufficient to meet the SDG targets. It also raises
questions about whether other common drivers,
analogous to income, education, and fertility, can be
determined and their relations with SDG indicators
assessed. Combining this initial assessment of the
33 health-related SDG indicators with an expanded
quantification and analysis of other potential drivers is
an important future area of work that could help to
create a more concise, cohesive, and actionable
monitoring framework for the SDGs.

Future directions for GBD monitoring efforts

In this report, we focused on measuring indicators
proposed by the IAEG-SDGs. In future years, we plan to
address three related sets of issues: first, improved
assessment of the health-related SDG indicators
measured at present; second, inclusion of the 14 currently
excluded health-related indicators in the annualised
GBD study; and third, potential expansion of indicators
consistent with the framing of the targets. We address
each of these issues in turn.

Improving the measurement of currently included
health-related indicators

With the present analysis, we made several modifications
that we believe improve several health-related indicators
for the purposes of measuring progress towards each
health-related SDG target. Future iterations are likely to
incorporate further modifications to these and other
indicators. First, as noted in the Methods section, rather
than reporting on the combined prevalence of childhood
wasting and overweight, we assessed and measured
them separately. Our results support this decision, since
they had divergent relations over time (ie, childhood
wasting improved for most countries, whereas the
prevalence of childhood overweight generally increased)
and with SDI (e, childhood wasting and overweight
were negatively and positively correlated with SDI,
respectively).

Second, the IAEG-SDGs' proposed indicator for
harmful use of alcohol is the average national-level
consumption per person in litres of pure alcohol. The
health and non-health risks associated with harmful
alcohol use are a function of not only average
consumption at the population level but also use patterns
(ie, amount consumed at a given time and frequency of
consumption). For this analysis, we reported on the
summary exposure value of harmful alcohol use, which
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takes into account the distribution of consumption and
the prevalence of binge drinking.®

Third, we made two modifications to the measurement
of disaster (Indicators 1.5.1, 11.5.1, and 13.1.2). For
mortality attributable to disasters, we chose to report on
the lagged 5 year average of disaster mortality. One of the
corresponding health-related SDG targets (Target 1.5) is
to “build the resilience of the poor and those in vulnerable
situations and reduce their exposure and vulnerability to
climate-related extreme events and other economic,
social and environmental shocks and disasters”. Focusing
solely on the observed mortality caused by natural
disaster ignores the role of chance in the occurrence of
natural disasters; for example, nations with weak
resilience to natural disasters might not experience a
natural disaster during a given period of time, whereas
those with strong resilience might encounter them more
frequently. Taking the moving average of disaster
mortality lessens the contribution of chance in assessing
progress for this indicator. Nonetheless, this adjustment
cannot account for background risk of natural disasters,
which varies by geography, and future research efforts
could include developing a risk-standardised version of
the indicator. For natural disasters, data on missing
people and people affected by disaster are not readily
available across countries and over time,

Fourth, for occupational health (Indicator 8.8.1), we
reported on age-standardised all-cause DALY rate
attributable to occupational risks rather than the
suggested indicator, which is limited to fatal and non-fatal
occupational injuries. This revision captures a wider set
of occupational risks instead of only those that result in
injuries, which supports the stated target of promotion of
“safe and secure working environments for all workers”
(Target 8.8). Fifth, for tobacco use prevalence
(Indicator 3.a.1), GBD does not presently assess
smokeless tobacco use. Furthermore, smokeless tobacco
use has a notably different risk profile to smoked tobacco
use,” and thus it might warrant a subindicator akin to
childhood malnutrition. Sixth, for cdean fuels and
technology (Indicator 71.2), we presently use a more
limited definition that covers fuels used primarily
for household cooking, Seventh, for homicide
(Indicator 16.1.1), GBD does not measure this indicator
by displacement or migratory status, and similarly for
conflict-related deaths (Indicator 16.1.2), we do not
measure deaths by displacement status or by more
specified causes.

Eighth, data gaps also account for limitations in the
estimation of the UHC tracer indicator (Indicator 3.8.1).
We used a set of tracer interventions that were restricted
to reproductive, maternal, and child health, as well as a
subset of infectious diseases. There is a paucity of data
for the coverage of NCD interventions in particular™¥
and for higherlevel care. Furthermore, the UHC tracer
indicator only captures the use of interventions and not
the quality of the intervention provided.®® As more data

become available on the delivery of interventions for
NCDs and the modification of key risk factors, this
information will be incorporated into revisions of the
UHC tracer indicator. Finally, data gaps mean that, in
this initial assessment, we have also not been able to
include a measure of financial risk protection, Substantial
investments are needed in this area to address data gaps
to be able to track the central role of health system
delivery in improving health,

Indicators not presently measured

Of the 14 health-related SDG indicators that were not
included in this analysis, there are several that the GBD
does not currently measure but that could be assessed
in the future through GBD (table 2). These indicators
include the coverage of treatment interventions for
substance use disorders (Indicator 3.5.1), which would
leverage the work on quantifying incidence, prevalence,
and mortality for these conditions. Estimating the
proportion of women and girls aged 15 years and older
who are subjected to sexual violence by people other
than an intimate partner (Indicator 5.2.2) would
leverage work already undertaken by GBD on
measuring prevalence of intimate pariner violence. As
part of GBD, we have also assembled a host of
population-level data that would facilitate measurement
of the coverage of health insurance or public health
systems (Indicator 3.8.2), health worker density and
distribution (Indicator 3.c.1), and completeness of
death registration (Indicator 1719.2). Other indicators
are more difficult to measure because of data gaps or
unclear definitions. For example, data sources to
measure the proportion of people that feel safe walking
alone around the area they live (Indicator 16.1.4) are not
readily available for most countries.

Strengthening the indicators for selected targets

Various commentaries have pointed out the absence of
indicators for key health outcomes and determinants.
Proponents have argued for indicators for mental health
that go beyond substance abuse disorders and suicide:*
other NCDs beyond cardiovascular diseases, cancer,
diabetes, and chronic respiratory diseases™ diseages
related to ageing, including ostecarthritis and
Alzheimer’s disease;*” non-fatal disorders that lead to
substantial morbidity (eg, sensory disorders); and a host
of major risk factors. Another example is Target 3.3,
which aims to combat hepatitis—the indicator only
tracks hepatitis B, although the data for hepatitis C
monitoring are as robust as those for hepatitis B and a
highly effective cure for hepatitis C is available. As
shown in this report, our GBD collaboration provides
the basis for measuring many of these indicators. The
danger is that an exhaustive laundry list of indicators, a
criticism already levelled at the present SDG list, would
dilute the value of the SDGs in focusing attention on
where it is most needed.
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Comparison with other assessments

There are several important similarities and differences
between our assessment of the health-related SDGs
and those produced by WHO* and the Sustainable
Development Solutions Network (SDSN).” Like WHO,
we focused on the health-related SDG indicators and did
not cover indicators across all goals as SDSN does. With
our focus on health, we covered 33 health-related
indicators, compared with 21 by SDSN and 32 by WHO.
Similar to SDSN, we produced a summary measure for
the health-related SDG indicators included in the
analysis. Most importantly, GBD uses standardised and
internally consistent approaches to generate estimates
across causes, risk factors, and underlying indicators. For
example, we constrain the aggregation of cause-specific
deaths to equal all-cause deaths. Furthermore, GBD also
produces a complete set of estimates for 188 countries
and for individual years from 1990 to 2015. By contrast,
WHO and SDSN draw on disparate sources and methods
for estimation and, as a result, report on an incomplete
set of estimates by country. SDSN provides estimates for
149 countries, whereas estimates for health-related SDG
indicators produced by WHO range from 194 countries
for under5 mortality and neonatal mortality to
109 countries for HIV incidence. WHO and SDSN also
do not generate estimates for a consistent set of years.
WHO reports 2015 estimates for only seven indicators
and combines data from a range of years for
ten indicators; for example, WHO combined skilled birth
attendance estimates by country ranging from 2006 to
2014. SDSN reports 2015 estimates for only four
indicators and combines data from a range of years for
eight indicators; for example, country estimates for
smoking prevalence from the SDSN report range from
2006 to 2013. Complete, consistent, comparable, and
contemporary estimates of health-related SDG indicators
are necessary to properly track progress on the SDGs.

Limitations

This study has several limitations in addition to the ones
we already described. First, all the limitations of GBD
relevant to the 33 indicators used here apply.*" Second,
we tried to summarise the complexity of the 33 indicators
using a summary measure for the health-related SDGs.
Many approaches are available for developing summary
measures. Since the SDGs are the outcome of a political
consensus building process, we opted to use the stated
targets as preferences of UN member states that have
agreed to the SDG declaration, Our sensitivity analysis
shows that using alternative weighting schemes produces
broadly similar results (methods appendix pp 312-13).
Our sensitivity analysis also highlights the limitation of
the statistical approach (ie, principal component analysis)
for constructing an index for this purpose, with the first
principal component including both positive correlations
with indicators such as maternal meortality ratio and
negative correlations with indicators such as alcohol use.
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An alternative could be to weight each indicator by their
contribution to healthy life expectancy. Third, we opted to
construct the summary measure using the Human
Development Index method of rescaling each component
on a scale of 0 to 100, and then taking the geometric
mean of the components. We chose to use the minimum
and maximum observed values to rescale, as targets for
all indicators are not clearly specified; however, the
limitation of this approach is that minimum and
maximum values might change in the future. In the next
iteration of this analysis, we will use targets for all
indicators and rescale them accordingly; to establish
targets for indicators currently lacking explicit ones, we
will determine plausible targets based on forecasts of
trends through 2030. Fourth, a clear limitation, as
highlighted by the UHC tracer indicator, is the need for
broad investment in data systems in countries to propetly
assess progress on key health and development indicators
such as the SDGs. As an example, there remains
considerable uncertainty about levels and age patterns of
mortality and the cause of death structure.” Investments
in high-quality vital registration systems and other
related data collecion systems, from censuses and
household surveys to health management information
systems, are crucial to the proper monitoring of progress
towards the SDGs.

Our GBD collaboration aims to address several of the
limitations noted above in future reporting of the
health-related SDGs on an annual cycle. As noted, we
will also leverage work that is underway to forecast
country-specific disease burden, which will additionally
provide information on the future trajectory of
health-related SDG indicators based on historical trends
and provide an explicit way to understand how those
trajectories could be changed with different policy
adoption. We will also address, in a staged manner, the
absence of measures of geographical and socioeconomic
inequality in the health-related SDG indicators.

Conclusions

The measurement of 33 health-related SDG indicators
presented here is the product of an extensive, open
collaboration that represents many countries across a
broad range of development. We invite others to join in
this effort to produce an independent, robust basis for
monitoring and assessing progress towards the SDGs.
Independent measurement is a crucial component of
accountability, but it is not the only component. These
results should ideally be used as the basis for review
and acton at the country level. We hope that this
collaboration is a major contribution to creating a
culture of accountability for the SDGs. Other actors,
especially governments, civil society organisations,
donors, and global development institutions, need to
participate in the process of using this information to
enhance accountability through open and transparent
review and action.
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