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Measuring progress from 1990 to 2017 and projecting 
attainment to 2030 of the health-related Sustainable 
Development Goals for 195 countries and territories: 
a systematic analysis for the Global Burden of Disease 
Study 2017
GBD 2017 SDG Collaborators*

Summary
Background Efforts to establish the 2015 baseline and monitor early implementation of the UN Sustainable 
Development Goals (SDGs) highlight both great potential for and threats to improving health by 2030. To fully 
deliver on the SDG aim of “leaving no one behind”, it is increasingly important to examine the health-related SDGs 
beyond national-level estimates. As part of the Global Burden of Diseases, Injuries, and Risk Factors Study 2017 
(GBD 2017), we measured progress on 41 of 52 health-related SDG indicators and estimated the health-related SDG 
index for 195 countries and territories for the period 1990–2017, projected indicators to 2030, and analysed global 
attainment.

Methods We measured progress on 41 health-related SDG indicators from 1990 to 2017, an increase of four 
indicators since GBD 2016 (new indicators were health worker density, sexual violence by non-intimate partners, 
population census status, and prevalence of physical and sexual violence [reported separately]). We also improved 
the measurement of several previously reported indicators. We constructed national-level estimates and, for a 
subset of health-related SDGs, examined indicator-level differences by sex and Socio-demographic Index (SDI) 
quintile. We also did subnational assessments of performance for selected countries. To construct the health-
related SDG index, we transformed the value for each indicator on a scale of 0–100, with 0 as the 2·5th percentile 
and 100 as the 97·5th percentile of 1000 draws calculated from 1990 to 2030, and took the geometric mean of the 
scaled indicators by target. To generate projections through 2030, we used a forecasting framework that drew 
estimates from the broader GBD study and used weighted averages of indicator-specific and country-specific 
annualised rates of change from 1990 to 2017 to inform future estimates. We assessed attainment of indicators 
with defined targets in two ways: first, using mean values projected for 2030, and then using the probability of 
attainment in 2030 calculated from 1000 draws. We also did a global attainment analysis of the feasibility of 
attaining SDG targets on the basis of past trends. Using 2015 global averages of indicators with defined SDG 
targets, we calculated the global annualised rates of change required from 2015 to 2030 to meet these targets, and 
then identified in what percentiles the required global annualised rates of change fell in the distribution of 
country-level rates of change from 1990 to 2015. We took the mean of these global percentile values across 
indicators and applied the past rate of change at this mean global percentile to all health-related SDG indicators, 
irrespective of target definition, to estimate the equivalent 2030 global average value and percentage change from 
2015 to 2030 for each indicator.

Findings The global median health-related SDG index in 2017 was 59·4 (IQR 35·4–67·3), ranging from a low of 11·6 
(95% uncertainty interval 9·6–14·0) to a high of 84·9 (83·1–86·7). SDG index values in countries assessed at the 
subnational level varied substantially, particularly in China and India, although scores in Japan and the UK were 
more homogeneous. Indicators also varied by SDI quintile and sex, with males having worse outcomes than females 
for non-communicable disease (NCD) mortality, alcohol use, and smoking, among others. Most countries were 
projected to have a higher health-related SDG index in 2030 than in 2017, while country-level probabilities of 
attainment by 2030 varied widely by indicator. Under-5 mortality, neonatal mortality, maternal mortality ratio, and 
malaria indicators had the most countries with at least 95% probability of target attainment. Other indicators, 
including NCD mortality and suicide mortality, had no countries projected to meet corresponding SDG targets on the 
basis of projected mean values for 2030 but showed some probability of attainment by 2030. For some indicators, 
including child malnutrition, several infectious diseases, and most violence measures, the annualised rates of change 
required to meet SDG targets far exceeded the pace of progress achieved by any country in the recent past. We found 
that applying the mean global annualised rate of change to indicators without defined targets would equate to about 
19% and 22% reductions in global smoking and alcohol consumption, respectively; a 47% decline in adolescent birth 
rates; and a more than 85% increase in health worker density per 1000 population by 2030.
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Interpretation The GBD study offers a unique, robust platform for monitoring the health-related SDGs across 
demographic and geographic dimensions. Our findings underscore the importance of increased collection and 
analysis of disaggregated data and highlight where more deliberate design or targeting of interventions could 
accelerate progress in attaining the SDGs. Current projections show that many health-related SDG indicators, 
NCDs, NCD-related risks, and violence-related indicators will require a concerted shift away from what might have 
driven past gains—curative interventions in the case of NCDs—towards multisectoral, prevention-oriented policy 
action and investments to achieve SDG aims. Notably, several targets, if they are to be met by 2030, demand a pace 
of progress that no country has achieved in the recent past. The future is fundamentally uncertain, and no model 
can fully predict what breakthroughs or events might alter the course of the SDGs. What is clear is that our 
actions—or inaction—today will ultimately dictate how close the world, collectively, can get to leaving no one 
behind by 2030.
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Research in context

Evidence before this study
Measuring country progress on the UN’s Sustainable 
Development Goals (SDGs) has been an important 
international priority since the SDGs were introduced in 2015. 
The UN, the Sustainable Development Solutions Network, 
WHO, and the World Bank also report on the SDGs, but their 
analyses do not consistently measure indicators for each 
location and year. The Global Burden of Diseases, Injuries, and 
Risk Factors Study (GBD) 2015 estimated 33 health-related 
SDG indicators and the overall health-related SDG index from 
1990 to 2015 for 188 countries. In GBD 2016, the number of 
indicators included was expanded to 37, and projections of 
health-related SDG achievement in 2030 were estimated for 
the first time. The ability of decision makers, particularly at the 
national level, to adequately monitor progress on the 
health-related SDGs and budget and plan for the future 
is potentially hampered by the scarcity of disaggregated data, 
such as by subnational unit, sex, and socioeconomic level. 
Complete estimates of SDG progress at these levels are needed 
to identify, and target programmes to, the populations that 
are most at risk of falling behind.

Added value of this study
GBD 2017 provides consistent, comparably generated 
estimates of the health-related SDG indicators for 
195 countries and territories from 1990 to 2017. Additionally, 
GBD 2017 provides, for the first time, estimates of 
health-related SDGs at the subnational level for select 
countries and by sex. Newly estimated indicators in GBD 2017 
include health worker density per 1000 population 
(SDG indicator 3.c.1), sexual violence by non-intimate 
partners (SDG indicator 5.2.2), and population census status 
(SDG indicator 17.19.2a), as well as disaggregation of SDG 
indicator 16.1.3 into prevalence of physical violence (SDG 
indicator 16.1.3a) and sexual violence (SDG indicator 16.1.3c) 
following the March, 2018, refinements accepted by the UN 
Statistical Commission. Measurement improvements 
included reporting on prevalence of current smoking rather 

than of daily smoking to better align with the UN’s definition 
and internally consistent, systematic estimation of 
adolescent birth rates within the broader GBD study. We used 
a forecasting platform that systematically captures the effects 
of independent drivers of population health into the future to 
generate projections through 2030. On the basis of past 
trends, we assessed country-level probabilities of attainment 
for SDG indicators with defined targets. We also calculated 
the rates of change required to meet defined SDG targets at 
the global level from 2015 to 2030, and then compared them 
to annualised rates of change observed at the country level 
from 1990 to 2015; this analysis provided a way of 
benchmarking the pace of progress needed to meet 
ambitious SDG aims with what the world has achieved in the 
past. We then applied the mean percentile of the global 
required rates of change to all SDG indicators, providing a 
historically grounded foundation to evaluate progress for 
indicators without explicit targets and the relative feasibility 
of current ones.

Implications of all the available evidence
Most countries were projected to improve their health-related 
SDG index scores by 2030, although our results revealed gaps 
in potential progress at and beyond the national level. This 
information is urgently needed to inform strategies for 
attaining SDG targets, which for many countries will require 
rates of progress that are faster than rates achieved in the 
recent past. Most countries already have national action plans 
in place for, and are in a better position to meet indicator 
targets that have origins in, the Millennium Development 
Goals, whereas the SDGs have not been similarly 
operationalised in many national policies. In the remaining 
years of the SDG era, it is crucial that governments and 
international institutions invest in and implement 
SDG-related programmes and continue to monitor 
inequalities in the health-related SDGs within populations to 
truly deliver on the promise of leaving no one behind.
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Introduction
During the early years of implementation of the UN’s 
Sustainable Development Goals (SDGs), which were 
adopted in 2015,1 various international efforts have 
sought to galvanise faster progress towards the 
SDGs’ bold aims. A recent example includes WHO’s 
13th General Programme of Work (GPW13) for 2019–23,2 
which involves an ambitious agenda of measurable goals 
and interconnected strategies to ensure healthy lives and 
wellbeing for people of all ages. The GPW13 has three 
strategic priorities that will be measured by existing, or 
composites of existing, SDG indicators: achieving 
universal health coverage (UHC), addressing health 
emergencies, and promoting healthier populations.3

We are in the third year of the SDG era, and progress 
towards the world-changing aspirations of the SDGs 
remains a gradual, ongoing process. Although, for 
some indicators, many countries have maintained the 
pace of progress made during the era of the Millennium 
Development Goals, for other indicators, countries 
have seen gains slow.4–7 These trends under score the 
need to focus existing programmes and policies on the 
expanded scope of the SDG agenda. For instance, some 
countries in sub-Saharan Africa and Latin America will 
need to hasten progress against non-communicable 
diseases (NCDs) if corresponding SDG targets are to be 
met, and NCDs are a major component of the GPW13.8,9 
Although NCD prevention is a UN policy priority,10 
and many evidence-based policies and programmes 
exist to target NCDs, substantial implementation gaps 
remain. The Lancet has called for 2018 to be the year 
for action against NCDs,9,11,12 and in the report Time 
to Deliver,5,6 the WHO Independent High-Level Com-
mission on Noncommunicable Diseases declared there 
is no excuse not to act.

The Global Burden of Diseases, Injuries, and Risk 
Factors Study (GBD) 2015 was the first GBD effort to 
measure the health-related SDGs, producing estimates 
for 33 health-related SDG indicators and generating an 
overall measure, the health-related SDG index, from 
1990 to 2015 for 188 countries.13 For GBD 2016, this effort 
was expanded to include four additional SDG indicators, 
as well as projections of SDG attainment through 
2030 based on past trends.5 GBD 2016 also improved 
methods for measuring UHC service coverage.5 Other 
organisations measure a subset of the health-related 
SDG indicators, but not consistently across locations and 
years.4,6,7

Although national SDG analyses can be useful for 
guiding health policy, the most vulnerable populations 
within countries are still at risk of being left behind. 
Country-level measures of population health likely 
mask disparities between and within subnational ad-
mini s t rative divisions, particularly in low-income and 
middle-income countries.14–18 National governments need 
subnational data to inform the localisation of global SDG 
policies and programmes, allowing decision makers to 

better target resource allocation and service delivery.19,20 
In many places, males and females also experience 
disparate risk exposures and corresponding health 
outcomes,21 yet SDG reports do not typically provide 
data disaggregated by sex, with the exception of those 
on smoking prevalence. The Inter-agency and Expert 
Group on Sustainable Development Goal Indicators has 
requested that metadata be disaggregated by sex for 
19 health-related SDG indicators,22 and more detailed 
data will need to be collected and monitored to assess 
progress, identify high-risk populations, and develop 
targeted approaches to prevention and treatment. 
Although valuable, even data at this level might not be 
sufficient to capture inequalities underlying macro-level 
trends. Finally, in the absence of clearly defined targets, 
progress on several health-related SDG indicators cannot 
be benchmarked against SDG aims. Target setting is a 
complex process that requires a delicate balance of 
technical and political inputs; yet, without established 
targets, galvanising greater political and financial 
commitments to address health needs during the SDG 
era could be challenging.

In this study, we provide updated estimates for 41 of 
52 health-related SDG indicators and the overall health-
related SDG index for 195 countries and territories. For 
ten indicators, we compare progress from 1990 to 2017 by 
sex and by Socio-demographic Index (SDI), a composite 
measure of overall development. Using past trends, we 
project global progress and analyse attainment of the 
health-related SDGs through 2030. These estimates will 
provide a benchmark against which the feasibility of 
attaining SDG targets by 2030 can be assessed on the 
basis of what countries have achieved in the past. 
Compared with GBD 2016, GBD 2017 includes four 
additional health-related SDG indicators and improves 
the measurement of some previously included indicators. 
This analysis can support global efforts, such as the 
monitoring of the GPW13, and national-level decision 
making by inter national institutions, policy makers, and 
national governments who implement the health-related 
SDGs.

Methods
Overview of GBD
Each year, the GBD study produces age-specific, sex-
specific, and location-specific estimates of all-cause and 
cause-specific mortality, non-fatal outcomes, overall 
disease burden (ie, disability-adjusted life-years), and risk 
factor exposure and attributable burden from 1990 to the 
current study year.

This analysis of the health-related SDGs is based on 
GBD 2017 estimates. Broader GBD 2017 methods are 
described elsewhere,21,23–27 while further detail on data 
sources and estimation approaches used for this analysis 
are available in appendix 1 (part 1). We used previously 
established GBD methods to generate indicator-specific 
estimates for 1990–2017, including the Cause of Death 

See Online for appendix 1
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Ensemble model for causes of death,23,28 DisMod-MR for 
many non-fatal causes,26,29 and spatiotemporal Gaussian 
process regression for most risk factor exposures, 
measures of intervention coverage, and other SDG 
indicators (eg, well-certified death registration [SDG 
indicator 17.19.2c]).21,30

Each year, GBD includes sub national analyses for a few 
new countries and continues to provide subnational 
estimates for countries that were added in previous 
cycles. Subnational estimation in GBD 2017 includes five 
new countries (Ethiopia, Iran, New Zealand, Norway, 
Russia) and countries previously estimated at subnational 
levels (GBD 2013: China, Mexico, and the UK [regional 
level]; GBD 2015: Brazil, India, Japan, Kenya, South 
Africa, Sweden, and the USA; GBD 2016: Indonesia and 
the UK [local government authority level]). All analyses 
are at the first level of administrative organisation within 
each country except for New Zealand (by Māori ethnicity), 
Sweden (by Stockholm and non-Stockholm), and the UK 
(by local government authorities). All subnational 
estimates for these countries were incorporated into 
model development and evaluation as part of GBD 2017. 
To meet data use requirements, in this publication we 
present all subnational estimates excluding those 
pending publication (Brazil, India, Japan, Kenya, Mexico, 
Sweden, the UK, and the USA); these results are 
presented in appendix tables and figures (appendix 2). 
Subnational estimates for countries with populations 
larger than 200 million (as measured with our most 
recent year of published estimates) that have not yet been 
published elsewhere are presented wherever estimates 
are illustrated with maps, but are not included in data 
tables.

The GBD study uses standardised and replicable 
methods that comply with the Guidelines for Accurate 
and Transparent Health Estimates Reporting (GATHER).31 
Analyses were done with R version 3.4.4, Python 
version 2.7.14, or Stata version 13.1. The entire GBD time 
series is updated annually with improved methods and 
data sources, and thus GBD 2017 findings, including the 
SDG analysis presented here, supersede all previous 
GBD publications.

Indicators, definitions, and measurement approaches
The health-related SDG indicators are shown in table 1. 
GBD 2017 assesses four more indicators than assessed in 
GBD 2016. The first is health worker density (SDG 
indicator 3.c.1), which is defined by the UN as health 
workers per 1000 population, by cadre of health worker. 
For this analysis, we report estimates for three main 
groups of health workers: physicians, nurses and 
midwives, and pharmacists. We used International 
Standard Classification of Occupations (ISCO) 88 to map 
cadres of health workers from multiple data sources and 
coding systems, resulting in comparable and consistently 
defined groupings of health workers over time and across 
locations (appendix 1 part 1). 

The second new indicator is sexual violence by non-
intimate partners (SDG indicator 5.2.2), which is defined 
as the prevalence of females aged 15 years and older who 
have been subjected to sexual violence by non-intimate 
partners in the past 12 months. The third is the separate 
reporting of the prevalence of physical and sexual 
violence (SDG indicator 16.1.3). In March, 2018, the UN 
Statistical Commission approved refinements to SDG 
indicator 16.1.3, such that the indicator is now defined as 
the “proportion of population subjected to (a) physical 
violence, (b) psycho logical violence, and (c) sexual 
violence in the previous 12 months”.32,33 Following the 
GBD precedent of measuring each component of an 
SDG indicator (eg, reporting separately on child wasting 
and overweight [SDG indicators 2.2.2a and 2.2.2b] and 
on sanitation and access to handwashing facilities [SDG 
indicators 6.2.1a and 6.2.1b]),5,13 we report the prevalence 
of physical violence and that of sexual violence separately. 
Owing to measurement challenges and data sparsity, we 
did not measure the prevalence of psychological violence.

The final new indicator is population census status 
(SDG indicator 17.19.2a), which was defined as covered if 
a location had conducted a population and housing 
census within the past 10 years or had an established 
population registry that routinely captured nationally 
representative demographic infor mation (appendix 1 
part 1). To assess population census status, we used data 
compiled for GBD 2017 population estimates,24 as well as 
all available data on population census implementation 
since 1980 and documentation of population registries.

As well as adding new indicators, we have improved the 
measurement of several previously reported indicators. 
For smoking prevalence (SDG indicator 3.a.1), we now 
report prevalence of current smoking (daily and occasional 
smokers) rather than only daily smoking to better align 
with the UN’s definition (appendix 1 part 1). For vaccine 
coverage (SDG indicator 3.b.1), we include all eight 
vaccines in the aggregate measure for each location-year, 
rather than limiting the aggregate to vaccines expressly 
included in national vaccine schedules. Additionally, we 
now take the arithmetic, rather than the geometric, mean 
across the eight vaccines. These revisions allow better 
comparability across locations over time, avoid inadvert-
ently penalising countries for introducing and scaling up 
new vaccines, and provide a better reflection of overall 
vaccine coverage for target populations.

The UHC service coverage index includes nine 
measures of coverage for a subset of interventions for 
communicable diseases and maternal and child health 
and the 32 causes that comprise the Healthcare Access 
and Quality (HAQ) Index (appendix 1 part 1). The HAQ 
Index is an overall measure of health-care access 
and quality based on risk-standardised death rates or 
mortality-to-incidence ratios from causes amenable to 
health care.34 Following updated HAQ methods,34 
we used mortality-to-incidence ratios for cancers 
rather than risk-standardised death rates for the UHC 

See Online for appendix 2
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Health-
related SDG 
indicator

Indicator definition Currently 
measured 
by GBD

Further details SDG target SDG target 
used in this 
analysis

Goal 1: End poverty in all its forms everywhere

Target 1.5: By 2030, 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

Disaster 
mortality 
(1.5.1; same 
as indicators 
11.5.1 and 
13.1.1)

Death rate due to exposure to 
forces of nature, per 
100 000 population

Yes Existing datasets do not comprehensively measure missing 
persons and people affected by natural disasters; we thus report 
deaths due to exposure to forces of nature

Undefined ··

Goal 2: End hunger, achieve food security and improved nutrition, and promote sustainable agriculture

Target 2.2: By 2030, end all forms 
of malnutrition, including 
achieving, by 2025, the 
internationally agreed targets on 
stunting and wasting in children 
younger than 5 years, and address 
the nutritional needs of adolescent 
girls, pregnant and lactating 
women, and older people

Child 
stunting 
(2.2.1)

Prevalence of stunting in 
children younger than 
5 years, %

Yes Stunting is defined as below –2 SDs from the median 
height-for-age of the WHO reference population. 
No indicator modifications are required

Eliminate by 
2030

≤0·5%

Target 2.2 (as above) Child 
wasting 
(2.2.2a)

Prevalence of wasting in 
children younger than 
5 years, %

Yes We have separated reporting for indicator 2.2.2 into wasting 
(2.2.2a) and overweight (2.2.2b). Wasting is defined as below 
–2 SDs from the median weight-for-height of the WHO 
reference population

Eliminate by 
2030

≤0·5%

Target 2.2 (as above) Child 
overweight 
(2.2.2b)

Prevalence of overweight in 
children aged 2–4 years, %

Yes We have separated reporting for indicator 2.2.2 into wasting 
(2.2.2a) and overweight (2.2.2b). We used the IOTF thresholds 
because the WHO cutoff at age 5 years can lead to an artificial 
shift in prevalence estimates when the analysis covers more age 
groups. Furthermore, considerably more studies use IOTF 
cutoffs, which allowed us to build a larger database for 
estimating child overweight

Eliminate by 
2030

≤0·5%

Goal 3: Ensure healthy lives and promote wellbeing for all at all ages

Target 3.1: By 2030, reduce the 
global maternal mortality ratio to 
less than 70 per 100 000 livebirths

Maternal 
mortality 
ratio (3.1.1)

Maternal deaths 
per 100 000 livebirths in 
females aged 10–54 years 

Yes No indicator modifications required Reduce to 
<70 deaths 
per 100 000 
livebirths by 
2030

<70 deaths 
per 100 000 
livebirths

Target 3.1 (as above) Skilled birth 
attendance 
(3.1.2)

Proportion of births attended 
by skilled health personnel 
(doctors, nurses, midwives, or 
country-specific medical staff 
[eg, clinical officers]), %

Yes No indicator modifications required Universal 
access (100%)

≥99%

Target 3.2: By 2030, end 
preventable deaths of newborns 
and children younger than 5 years, 
with all countries aiming to reduce 
neonatal mortality to at least as 
low as 12 per 1000 livebirths and 
under-5 mortality to at least as low 
as 25 per 1000 livebirths

Under-5 
mortality 
(3.2.1)

Probability of dying before age 
5 years, per 1000 livebirths

Yes No indicator modifications required Reduce to 
25 deaths 
per 1000 
livebirths or 
lower by 2030

≤25 deaths 
per 1000 
livebirths

Target 3.2 (as above) Neonatal 
mortality 
(3.2.2)

Probability of dying during 
the first 28 days of life, 
per 1000 livebirths

Yes No indicator modifications required Reduce to 
12 deaths 
per 1000 
livebirths or 
lower by 2030

≤12 deaths 
per 1000 
livebirths

Target 3.3: By 2030, end the 
epidemics of AIDS, tuberculosis, 
malaria, and neglected tropical 
diseases and combat hepatitis, 
water-borne diseases, and other 
communicable diseases

HIV 
incidence 
(3.3.1)

Age-standardised rate of 
new HIV infections 
per 1000 population

Yes We report HIV incidence of all populations and in terms of 
age-standardised rates

Eliminate by 
2030

≤0·005 
per 1000 
population

Target 3.3 (as above) Tuberculosis 
incidence 
(3.3.2)

Age-standardised rate of 
tuberculosis cases per 
100 000 population

Yes No indicator modifications required Eliminate by 
2030

≤0·5 per 
100 000 
population

(Table 1 continues on next page)
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service coverage index to better approximate access 
to quality cancer care. Considerable updates were 
made to measure  ment of adolescent birth rate (SDG 
indicator 3.7.2), which was based on comprehensive 
estimates of population and fertility from GBD 2017,24 as 
well as of fatal discontinuities (mortality due to natural 

disasters or conflict and terrorism), among other 
indicators. Further detail can be found in appendix 1 
(part 1) and accompanying GBD 2017 papers.21,23–27

We report estimates for all health-related SDG 
indicators with both sexes combined and sex-specific 
estimates for HIV incidence (SDG indicator 3.3.1), 

Health-
related SDG 
indicator

Indicator definition Currently 
measured 
by GBD

Further details SDG target SDG target 
used in this 
analysis

(Continued from previous page)

Target 3.3 (as above) Malaria 
incidence 
(3.3.3)

Age-standardised rate of 
malaria cases per 
1000 population

Yes No indicator modifications required Eliminate by 
2030

≤0·005 
per 1000 
population

Target 3.3 (as above) Hepatitis B 
incidence 
(3.3.4)

Age-standardised rate of 
hepatitis B incidence 
per 100 000 population

Yes No indicator modifications required Undefined ··

Target 3.3 (as above) Neglected 
tropical 
diseases 
prevalence 
(3.3.5)

Age-standardised prevalence of 
the sum of 15 neglected 
tropical diseases, %

Yes People requiring interventions against neglected tropical diseases 
is not well defined; thus, this indicator is revised to the sum of the 
prevalence of 15 neglected tropical diseases currently measured in 
the GBD study: human African trypanosomiasis, Chagas disease, 
cystic echinococcosis, cysticercosis, dengue, food-borne 
trematodiases, Guinea worm disease, intestinal nematode 
infections, leishmaniasis, leprosy, lymphatic filariasis, 
onchocerciasis, rabies, schistosomiasis, and trachoma

Eliminate by 
2030

≤0·5%

Target 3.4: By 2030, reduce by 
one-third premature mortality 
from NCDs through prevention 
and treatment and promote 
mental health and wellbeing

NCD 
mortality 
(3.4.1)

Age-standardised death rate 
due to cardiovascular disease, 
cancer, diabetes, and chronic 
respiratory disease in 
populations aged 30–70 years, 
per 100 000 population

Yes No indicator modifications required Reduce by 
one-third by 
2030

Reduce by 
one-third

Target 3.4 (as above) Suicide 
mortality 
(3.4.2)

Age-standardised death rate 
due to self-harm, 
per 100 000 population

Yes No indicator modifications required Reduce by 
one-third by 
2030

Reduce by 
one-third

Target 3.5: Strengthen the 
prevention and treatment of 
substance abuse, including 
narcotic drug abuse and harmful 
use of alcohol

Substance 
abuse 
coverage 
(3.5.1)

Coverage of treatment 
interventions (pharmacological, 
psychosocial, and rehabilitation 
and aftercare services) for 
substance use disorders, %

No Prevalence of specific substance use disorders (opioid, cocaine, 
amphetamine, and cannabis use disorders), as well as alcohol 
use disorders, are presently estimated as part of GBD. Efforts 
to extract and synthesise data on coverage of specific 
interventions (eg, opioid substitution therapy) are 
currently in progress as part of the broader GBD study

Undefined ··

Target 3.5 (as above) Alcohol use 
(3.5.2)

Risk-weighted prevalence of 
alcohol consumption, as 
measured by the SEV for 
alcohol use, %

Yes For this indicator, we include three categories of alcohol 
consumption because national alcohol consumption per capita 
does not capture the distribution of use. The SEV for alcohol use 
is based on two primary dimensions: individual-level drinking 
(current drinkers and lifetime abstainers, and alcohol 
consumption by age and sex) and population-level consumption 
(litre per capita of pure alcohol stock). The SEV then weights 
these categories with their corresponding relative risks, which 
translates to a risk-weighted prevalence on a scale of 0% (no risk 
in the population) to 100% (the entire population experiences 
maximum risk associated with alcohol consumption)

Undefined ··

Target 3.6: By 2020, halve the 
number of global deaths and 
injuries from road traffic accidents

Road injury 
mortality 
(3.6.1)

Age-standardised death rate 
due to road injuries, 
per 100 000 population

Yes No indicator modifications required Reduce by 
one-half by 
2020

Reduce by 
50%

Target 3.7: By 2030, ensure 
universal access to sexual and 
reproductive health-care services, 
including for family planning, 
information and education, and 
the integration of reproductive 
health into national strategies and 
programmes

Family 
planning 
need met, 
modern 
contra-
ception 
methods 
(3.7.1)

Proportion of women of 
reproductive age (15–49 years) 
who have their need for family 
planning satisfied with modern 
methods, %

Yes No indicator modifications required Universal 
access (100%)

≥99%

Target 3.7 (as above) Adolescent 
birth rate 
(3.7.2)

Number of livebirths 
per 1000 females aged 
10–14 years or 15–19 years

Yes No indicator modifications required Undefined ··

(Table 1 continues on next page)
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tuberculosis incidence (SDG indicator 3.3.2), hepatitis B 
incidence (SDG indicator 3.3.4), NCD mortality (SDG 
indicator 3.4.1), suicide mortality (SDG indicator 3.4.2), 
alcohol use (SDG indicator 3.5.2), road injury mortality 
(SDG indicator 3.6.1), poisoning mortality (SDG 
indicator 3.9.3), smoking prevalence (SDG 3.a.1), and 
homicide (SDG indicator 16.1.1). We selected indicators 
for sex-specific analysis according to the availability of 
GBD sex-specific data and the utility of presenting sex-
specific data by indicator.

We used SDI,35 a composite measure of overall 
development based on rescaled values of fertility, 
education, and income, to compare performance on the 
health-related SDGs across quintiles of overall 
development. For GBD 2017, SDI was updated to include 
only fertility rates for females younger than 25 years 
rather than total fertility rates.24 The GBD 2017 population 
and fertility analysis found that total fertility demonstrates 
a U-shaped pattern with SDI at higher levels of 
development, whereas fertility in females younger than 

Health-
related SDG 
indicator

Indicator definition Currently 
measured 
by GBD

Further details SDG target SDG target 
used in this 
analysis

(Continued from previous page)

Target 3.8: Achieve UHC, 
including financial risk protection, 
access to quality essential health-
care services, and access to safe, 
effective, quality, and affordable 
essential medicines and vaccines 
for all

UHC service 
coverage 
index (3.8.1)

Coverage of essential health 
services, as defined by the UHC 
service coverage index of nine 
tracer interventions and risk-
standardised death rates or 
mortality-to-incidence ratios 
from 32 causes amenable to 
personal health care

Yes Tracer interventions included vaccination coverage (coverage of 
three doses of DPT3, one dose of measles vaccine, and three doses 
of the oral polio vaccine or inactivated polio vaccine), met need 
for family planning with modern contraception methods, 
antenatal care coverage (one visit and four visits), skilled birth 
attendance coverage, in-facility delivery rates, and coverage of 
antiretroviral therapy among people living with HIV. The 
32 causes amenable to personal health care, which compose the 
Healthcare Access and Quality Index, included tuberculosis, 
diarrhoeal diseases, lower respiratory infections, upper respiratory 
infections, chronic respiratory diseases, diphtheria, whooping 
cough, tetanus, measles, maternal disorders, neonatal disorders, 
colon and rectum cancer, non-melanoma skin cancer, breast 
cancer, cervical cancer, uterine cancer, testicular cancer, Hodgkin 
lymphoma, leukaemia, rheumatic heart disease, ischaemic heart 
disease, cerebrovascular disease, hypertensive heart disease, 
peptic ulcer disease, appendicitis, hernia, gallbladder and biliary 
diseases, epilepsy, diabetes, chronic kidney disease, congenital 
heart anomalies, and adverse effects of medical treatment. 
We then scaled these 41 individual inputs on a scale of 0–100, 
with 0 reflecting the worst levels observed between 1990 and 
2017 and 100 reflecting the best observed during this time. 
We took the arithmetic mean of these 41 scaled indicators so as 
to collectively capture a wide range of essential health services 
pertaining to reproductive, maternal, newborn, and child health; 
infectious diseases; NCDs; and service capacity and access

Universal 
access (100%)

≥99%

Target 3.8 (as above) Financial risk 
protection 
(3.8.2)

Proportion of population with 
large household expenditures 
on health as a share of total 
household expenditure or 
income, %

No Comprehensive and comparable datasets on household 
expenditures on health as a fraction of total household 
expenditure or income are not currently available across all 
locations and over time. Efforts to quantify incidence of 
catastrophic health spending, at both 10% and 25% of total 
expenditure or income, for the full time series and locations 
included in the GBD study are currently under way

<10% or 
<25% of total 
expenditure 
or income

·· 

Target 3.9: By 2030, substantially 
reduce the number of deaths and 
illnesses from hazardous 
chemicals and air, water, and soil 
pollution and contamination

Air pollution 
mortality 
(3.9.1)

Age-standardised death rate 
attributable to household air 
pollution and ambient air 
pollution, per 
100 000 population

Yes No indicator modifications required Undefined ··

Target 3.9 (as above) WaSH 
mortality 
(3.9.2)

Age-standardised death rate 
attributable to unsafe WaSH, 
per 100 000 population

Yes No indicator modifications required Undefined ··

Target 3.9 (as above) Poisoning 
mortality 
(3.9.3)

Age-standardised death rate 
due to unintentional 
poisonings, per 
100 000 population

Yes No indicator modifications required Undefined ··

Target 3.a: Strengthen the 
implementation of the WHO 
Framework Convention on 
Tobacco Control in all countries, 
as appropriate

Smoking 
prevalence 
(3.a.1)

Age-standardised prevalence of 
current smoking in populations 
aged 10 years and older, %

Yes We report on populations aged 10 years and older Undefined ··

(Table 1 continues on next page)
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Health-
related SDG 
indicator

Indicator definition Currently 
measured 
by GBD

Further details SDG target SDG target 
used in this 
analysis

(Continued from previous page)

Target 3.b: Support the research 
and development of vaccines and 
medicines for communicable and 
NCDs that primarily affect 
developing countries; provide 
access to affordable essential 
medicines and vaccines, in 
accordance with the Doha 
Declaration on the TRIPS 
Agreement and Public Health, 
which affirms the right of 
developing countries to use to the 
full the provisions in the 
Agreement on Trade-Related 
Aspects of Intellectual Property 
Rights regarding flexibilities to 
protect public health, and, in 
particular, provide access to 
medicines for all

Vaccine 
coverage 
(3.b.1)

Coverage of eight vaccines in 
target populations, %

Yes Vaccines included DPT3, both doses of measles vaccine 
(one dose and two doses, reported separately), polio 
(three doses), hepatitis B (three doses), Haemophilus influenzae 
type b (three doses), pneumococcal conjugate vaccine (three 
doses), and rotavirus vaccine (two or three doses). We then used 
the arithmetic mean of coverage of these eight vaccines to 
calculate overall vaccine coverage of target populations. For GBD 
2017, we made some methodological updates for this measure. 
We now assess coverage for all eight vaccines for every 
location-year rather than limiting the aggregate to vaccines 
expressly included in national vaccine schedules. This revision 
allows for greater comparability across locations over time and 
helps to avoid overly penalising countries for introducing and 
scaling up new vaccines. As a result, we were able to remove the 
3 year lag that had previously been used for new vaccine 
introduction; its original utility was to provide a window in 
which coverage could be scaled up before it counted towards 
the aggregate. By replacing all location-year estimates with 
0% coverage before a given vaccine’s introduction, any amount 
of scale-up now contributes to improved overall coverage for 
this indicator. We also now take the arithmetic mean across the 
eight vaccines rather than the geometric mean to avoid over 
sensitivity to the 0% estimates for vaccines that have yet to be 
introduced in a given location-year and to provide a more easily 
interpretable measure of overall vaccine coverage

Coverage of all 
target 
populations 
(100%)

≥99%

Target 3.b (as above) Develop-
mental 
assistance for 
research and 
health (3.b.2)

Total net official development 
assistance to the medical 
research and basic health 
sectors

No Development assistance for health is currently assessed within 
a comprehensive, comparable analytical framework by source, 
channel, recipient country, and health focus area from 1990 to 
2017; however, funding specifically for medical research 
(eg, research and development of vaccines and medicines, as 
described in Target 3.b) is not systematically available across 
source and recipient countries. Additionally, the appropriate 
assessment of country-level performance remains unclear 
(eg, whether countries that receive high levels of 
developmental assistance for medical research are equivalent, 
in terms of indicator performance, to countries that disburse 
high levels of developmental assistance for medical research)

Undefined ··

Target 3.b (as above) Essential 
medicines 
(3.b.3)

Proportion of health facilities 
that have a core set of relevant 
essential medicines available 
and affordable on a sustainable 
basis, %

No Across all locations and over time, comparable data on the 
stocking and stock-out rates of essential medicines for all types 
of facility (hospitals, primary care facilities, pharmacies, and 
other health-care outlets) and facility ownership 
(public, private, and informal) are not currently available. In the 
absence of robust measures of stock-outs in both the public 
and private sectors across countries and over time, the 
measurement strategy for producing comparable results for 
this indicator is unclear. Furthermore, what should constitute a 
core set of relevant essential medicines is likely to vary by 
location based on its epidemiological profile, and thus work is 
needed to more precisely define what these core sets of 
relevant essential medicines should be given known disease 
burden, risk factor profiles, and health risks across countries. 
Lastly, the proposed indicator stipulates measurement of not 
simply access to a core set of essential medicines but also access 
to affordable medicines. No comprehensive and comparable 
datasets on the status of essential medicine affordability, in 
addition to their stocks, presently exist

Universal 
access (100%)

··

Target 3.c: Substantially increase 
health financing and the 
recruitment, development, 
training, and retention of the 
health workforce in developing 
countries, especially in least 
developed countries and small 
island developing States

Health 
worker 
density 
(3.c.1)

Health worker density 
per 1000 population, by 
cadre and summed across 
cadres

Yes Three health worker cadres—physicians, nurses and midwives, 
and pharmacists—currently comprise indicator 3.c.1; they are 
reported separately and summed across cadres in this study. 
Cadres are categorised based on International Standard 
Classification of Occupations 88 codes, against which 
alternative or earlier classification schemes and codes are 
systematically mapped to produce comparable and consistent 
measures of cadres over time and across locations

Undefined ··

(Table 1 continues on next page)
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Health-
related SDG 
indicator

Indicator definition Currently 
measured 
by GBD

Further details SDG target SDG target 
used in this 
analysis

(Continued from previous page)

Target 3.d: Strengthen the 
capacity of all countries, 
in particular developing countries, 
for early warning, risk reduction, 
and management of national 
and global health risks

IHR capacity 
(3.d.1)

The WHO-recommended 
measure of IHR capacity and 
health emergency preparedness 
is the percentage of 13 core 
capacities that have been 
attained at a specific time 
(IHR core capacity index). 
The 13 core capacities are: 
national legislation, policy, 
and financing; coordination 
and national focal point 
communications; surveillance; 
response; preparedness; risk 
communication; human 
resources; laboratory; points of 
entry; zoonotic events; food 
safety; chemical events; and 
radionuclear emergencies 

No Comprehensive and comparable data for all components of the 
IHR core capacity index, for all locations and over time, are not 
currently openly available. Self-evaluations have been 
undertaken by some member states, with a subset followed up 
with independent assessments via the Joint External Evaluation 
process. To date, 23 countries have completed this process and 
made reports fully available out of a total of 43 completed Joint 
External Evaluations. An additional 30 countries are scheduled 
for assessment by the end of 2018. As these data become more 
openly available it might be possible to model regional and 
temporal trends to obtain estimates for outstanding countries, 
but this will likely necessitate creating bespoke covariates 
relating to policy status and types of surveillance system that 
are not currently reported in the GBD study

Undefined ··

Goal 5: Achieve gender equality and empower all women and girls

Target 5.2: Eliminate all forms of 
violence against all women and 
girls in the public and private 
spheres, including trafficking and 
sexual and other types of 
exploitation

Intimate 
partner 
violence 
(5.2.1)

Age-standardised prevalence of 
ever-partnered women aged 
15 years and older who 
experienced physical or sexual 
violence by a current or former 
intimate partner in the past 
12 months, %

Yes Data on exposure to subtypes of violence are not systematically 
available across locations and over time; we thus report physical 
or sexual violence by a current or former intimate partner

Eliminate by 
2030

≤0·5%

Target 5.2 (as above) Non-
intimate 
partner 
violence 
(5.2.2)

Age-standardised prevalence of 
women aged 15 years and older 
who experienced physical or 
sexual violence by a 
non-intimate partner in the past 
12 months, %

Yes Data on exposure to subtypes of violence are not systematically 
available across locations and over time; we thus report physical 
or sexual violence by a non-intimate partner

Eliminate by 
2030

≤0·5%

Target 5.6: Ensure universal access 
to sexual and reproductive health 
and reproductive rights as agreed 
in accordance with the 
Programme of Action of the 
International Conference on 
Population and Development and 
the Beijing Platform for Action 
and the outcome documents of 
their review conferences

Female 
informed 
reproductive 
health (5.6.1)

Proportion of women aged 
15–49 years who make their 
own informed decisions 
regarding sexual relations, 
contraceptive use, and 
reproductive health care, %

No The proportion of women who make their own informed 
decisions regarding all three dimensions of this indicator—
sexual relations, contraceptive use, and reproductive health 
care—are included in the Demographic and Health Survey 
series. Data availability for non-Demographic and Health 
Survey countries is unclear. The feasibility of measuring this 
indicator as part of future iterations of the GBD study is being 
considered

Universal 
access (100%)

··

Target 5.6 (as above) Reproductive 
health equal 
access 
(5.6.2)

Number of countries with laws 
and regulations that guarantee 
full and equal access to women 
and men aged 15 years and 
older to sexual and 
reproductive health care, 
information, and education

No Across all locations and over time, comprehensive and 
comparable data documenting the status of laws and regulations 
regarding access to sexual and reproductive health care, 
information, and education currently do not exist. Compiling the 
past and current status of such laws and regulations might be 
possible; however, systematically assessing their depth or 
intensity, enforcement, and effectiveness in guaranteeing access 
to reproductive health care, information, and education might 
be challenging across locations and over time

Universal 
access (100%)

··

Goal 6: Ensure availability and sustainable management of water and sanitation for all

Target 6.1: By 2030, achieve 
universal and equitable access to 
safe and affordable drinking water 
for all

Water (6.1.1) Risk-weighted prevalence of 
populations using unsafe or 
unimproved water sources, as 
measured by the SEV for unsafe 
water, %

Yes Different types of unsafe water sources have correspondingly 
different relative risks associated with poor health outcomes; 
we thus report on the SEV for water, which captures the relative 
risk of different types of unsafe water sources and then 
combines them into a risk-weighted prevalence on a scale of 
0% (no risk in the population) to 100% (the entire population 
experiences maximum risk associated with unsafe water)

Universal 
access to safe 
water (100%); 
0% on the SEV 
for unsafe 
water

 ≤1%

(Table 1 continues on next page)
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Health-
related SDG 
indicator

Indicator definition Currently 
measured 
by GBD

Further details SDG target SDG target 
used in this 
analysis

(Continued from previous page)

Target 6.2: By 2030, achieve 
access to adequate and equitable 
sanitation and hygiene for all and 
end open defecation, paying 
special attention to the needs of 
women and girls and those in 
vulnerable situations

Sanitation 
(6.2.1a)

Risk-weighted prevalence of 
populations using unsafe or 
unimproved sanitation, as 
measured by the SEV for unsafe 
sanitation, %

Yes We have three mutually exclusive, collectively exhaustive 
categories for sanitation at the household level: households 
with piped sanitation (with a sewer connection); households 
with improved sanitation without sewer connection (pit latrine, 
ventilated improved latrine, pit latrine with slab, composting 
toilet), as defined by the Joint Monitoring Programme; and 
households without improved sanitation (flush toilet that is not 
piped to sewer or septic tank, pit latrine without a slab or open 
pit, bucket, hanging toilet or hanging latrine, shared facilities, 
no facilities), as defined by the Joint Monitoring Programme

Universal 
access to safe 
sanitation 
(100%); 0% on 
the SEV for 
unsafe 
sanitation

≤1%

Target 6.2 (as above) Hygiene 
(6.2.1b)

Risk-weighted prevalence of 
populations without access to a 
handwashing facility, as 
measured by the SEV for unsafe 
hygiene, %

Yes Access to a handwashing facility was defined as having an 
observed handwashing station with soap and water available in 
the household

Universal 
access to 
handwashing 
facility (100%); 
0% on the SEV 
for hygiene

≤1%

Target 6.3: By 2030, improve 
water quality by reducing 
pollution, eliminating dumping, 
minimising the release of 
hazardous chemicals and 
materials, halving the amount of 
untreated wastewater, and 
substantially increasing recycling 
and safe reuse globally

Treated 
wastewater 
(6.3.1)

Proportion of wastewater safely 
treated, %. UN Water defines 
this indicator as the proportion 
of total wastewater generated 
by both households (sewage 
and faecal sludge) and 
economic activities (based on 
International Standard 
Industrial Classification 
categories) that is safely 
treated. Although the definition 
conceptually includes 
wastewater generated from all 
economic activities, monitoring 
will focus on wastewater 
generated from hazardous 
industries (as defined by 
relevant International Standard 
Industrial Classification 
categories).

No Across all locations and over time, comprehensive and 
comparable data containing information about total 
wastewater, as generated by both households and 
non-household entities (however they are defined), and 
wastewater treatment status do not currently exist. UN Water 
suggests that there will be sufficient data to generate estimates 
of global and regional levels of safely treated wastewater by 
2018; however, in the absence of more country-level data, it is 
difficult to determine the representativeness of such global and 
regional estimates

Halve the 
proportion of 
untreated 
wastewater

··

Goal 7: Ensure access to affordable, reliable, sustainable, and modern energy for all

Target 7.1: By 2030, ensure 
universal access to affordable, 
reliable, and modern energy 
services

Household 
air pollution 
(7.1.2)

Risk-weighted prevalence of 
household air pollution, as 
measured by the SEV for 
household air pollution, %

Yes Existing datasets do not comprehensively measure population 
use of clean fuels and technology for heating and lighting 
across locations; we thus report on the exposure to clean 
(or unclean) fuels used for cooking

Universal 
access to 
improved 
fuels (100%); 
0% on the SEV 
for household 
air pollution

≤1%

Goal 8: Promote sustained, inclusive, and sustainable economic growth; full and productive employment; and decent work for all

Target 8.8: Protect labour rights 
and promote safe and secure 
working environments for 
all workers, including migrant 
workers, in particular women 
migrants, and those in precarious 
employment

Occupational 
risk burden 
(8.8.1)

Age-standardised all-cause 
DALY rates attributable to 
occupational risks, per 100 000 
population

Yes This indicator is reported as DALY rates attributable to 
occupational risks because DALYs combine measures of 
mortality and non-fatal outcomes into a single summary 
measure, and occupational risks represent the full range of 
safety hazards that might be encountered in working 
environments

Undefined ··

Goal 11: Make cities and human settlements inclusive, safe, resilient, and sustainable

Target 11.5: By 2030, significantly 
reduce the number of deaths and 
the number of people affected and 
substantially decrease the direct 
economic losses relative to global 
gross domestic product caused by 
disasters, including water-related 
disasters, with a focus on 
protecting the poor and people in 
vulnerable situations

Disaster 
mortality 
(11.5.1; same 
as indicators 
1.5.1 and 
13.1.1)

Death rate due to exposure to 
forces of nature, per 
100 000 population

Yes Existing datasets do not comprehensively measure missing 
people and people affected by natural disasters; we thus report 
on deaths due to exposure to forces of nature

Undefined ··

(Table 1 continues on next page)
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25 years does not.24 Quintile breaks were generated from 
the distribution of SDI at the national level in countries 
with populations greater than 1 million applied to all 
195 locations. A complete list of SDI quintiles by location 
are available in appendix 1.24

Projection of the health-related SDG indicators to 2030
To generate projections to 2030, we used forecasting 
methods developed by Foreman and colleagues that 
produced reference forecasts and alter native health 
scenarios for life expectancy, all-cause mortality, and 

Health-
related SDG 
indicator

Indicator definition Currently 
measured 
by GBD

Further details SDG target SDG target 
used in this 
analysis

(Continued from previous page)

Target 11.6: By 2030, reduce the 
adverse per-capita environmental 
impact of cities, including by 
paying special attention to air 
quality and municipal and other 
waste management

Mean PM2·5 
(11.6.2)

Population-weighted mean 
levels of fine particulate matter 
smaller than 2·5 μg in diameter 
(PM₂·₅), μg/m³

Yes No indicator modifications required Undefined ··

Goal 13: Take urgent action to combat climate change and its impacts

Target 13.1: Strengthen resilience 
and adaptive capacity to 
climate-related hazards and 
natural disasters in all countries

Disaster 
mortality 
(13.1.1; same 
as indicators 
1.5.1 and 
11.5.1)

Death rate due to exposure to 
forces of nature, per 
100 000 population

Yes Existing datasets do not comprehensively measure missing 
people and people affected by natural disasters; we thus report 
on deaths due to exposure to forces of nature

Undefined ··

Goal 16. Promote peaceful and inclusive societies for sustainable development; provide access to justice for all; and build effective, accountable, and inclusive institutions at all levels

Target 16.1: Significantly reduce 
all forms of violence and related 
death rates everywhere

Homicide 
(16.1.1)

Age-standardised death rate 
due to interpersonal violence, 
per 100 000 population

Yes No indicator modifications required Undefined ··

Target 16.1 (as above) Conflict 
mortality 
(16.1.2)

Death rate due to conflict and 
terrorism, per 
100 000 population

Yes No indicator modifications required Undefined ··

Target 16.1 (as above) Physical 
violence 
(16.1.3a)

Age-standardised prevalence of 
physical violence experienced 
by populations in the past 
12 months, %

Yes No indicator modifications required Undefined ··

Target 16.1 (as above) Psycho-
logical 
violence 
(16.1.3b)

Age-standardised prevalence of 
psychological violence 
experienced by populations in 
the past 12 months, %

No Indicator 16.1.3 involves three separate types of violence 
experienced by populations: physical, psychological, and sexual. 
Current data availability allows for reporting of physical and 
sexual violence as part of the GBD study, whereas substantial 
challenges remain for the measurement of psychological 
violence across locations, by sex, and over time. These include 
issues with self-report and recall periods; non-standard 
classifications and reporting of types of psychological violence; 
and overall minimal data availability on psychological violence, 
particularly among males

Undefined ··

Target 16.1 (as above) Sexual 
violence 
(16.1.3c)

Age-standardised prevalence of 
sexual violence experienced by 
populations in the past 
12 months, %

Yes No indicator modifications required Undefined ··

Target 16.1 (as above) Safety 
walking 
alone 
(16.1.4)

Proportion of people who feel 
safe walking alone around the 
area in which they live, %

No The Gallup World Poll, which is currently active in more than 
140 countries, includes questions about reported safety while 
walking alone near one’s residence. Pending data sharing and 
access to currently available data, this indicator will be included 
in future iterations of the GBD study

Undefined ··

Target 16.2: End abuse, 
exploitations, trafficking, and all 
forms of violence against and 
torture of children

Child sex 
abuse 
(16.2.3)

Age-standardised prevalence 
of women and men aged 
18–29 years who experienced 
sexual violence by age 
18 years, %

Yes No indicator modifications required Eliminate by 
2030

≤0·5%

Target 16.9: By 2030, provide 
legal identity for all, including 
birth registration

Birth 
registration 
(16.9.1; 
same as 
indicator 
17.19.2b)

Proportion of children younger 
than 5 years whose births have 
been registered with a civil 
authority, by age, %

No Currently, birth registration data reported to WHO do not fully 
cover all locations or years under analysis, and supplementary 
data sources, such as household survey data, are often required 
to estimate births and birth rates outside of high-income 
regions. Substantive data collation efforts would be required 
for birth registration by location and over time

Universal 
coverage 
(100%)

··

(Table 1 continues on next page)
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cause-specific mortality.36 The modelling framework was 
designed to account for the relationships between risk 
factors and other independent drivers of health outcomes 
(eg, gains in sociodemographic develop ment, select 
interventions such as vaccine coverage, and met need for 
family planning), thus better capturing causal pathways 
of health change shown in randomised controlled trials 
and cohort studies.

We generated projections for independent drivers by 
calculating the annual change in each location and year 
from 1990 to 2017 in logit or natural-log space, and then 
computing weighted annualised rates of change. If 
weights were closer to zero, annual rates of change over 
time were more equally weighted across years; if weights 
were closer to higher values, recent years were more 

heavily weighted than were earlier years. These weights 
were selected through out-of-sample predictive validity 
tests; further details on the overarching forecasting 
framework and weight selection are in appendix 1 (part 3). 
Some causes (eg, natural disasters, conflict and terrorism, 
and HIV) required model modi fications or alternative 
estimation strategies to account for either their stochastic 
nature or, in the case of HIV, unique sensitivity to 
intervention coverage (see appendix 1 part 3, and 
elsewhere36).

Some indicators were inputs or outputs of the 
forecasting platform; for others, we used the weighted 
annualised rate of change method to produce projections 
to 2030 (appendix 1 part 3). For the UHC service coverage 
index, a modified version of the overarching forecasting 

Health-
related SDG 
indicator

Indicator definition Currently 
measured 
by GBD

Further details SDG target SDG target 
used in this 
analysis

(Continued from previous page)

Goal 17: Strengthen the means of implementation and revitalise the global partnership for sustainable development

Target 17.19: By 2030, build on 
existing initiatives to develop 
measurements of progress on 
sustainable development that 
complement gross domestic 
product, and support statistical 
capacity building in developing 
countries

Population 
census 
(17.19.2a)

Population census status 
within the past 10 years

Yes Indicator 17.19.2 involves three separate country-level 
components pertaining to demographic and health data 
collection and monitoring: status of conducting at least 
one population and housing census in the past 10 years, 
birth registration, and death registration. Although these 
data collection and monitoring systems are interconnected, 
their actual status or functionality at a given time can vary. 
Thus, we have separated reporting on 17.19.2 into three 
indicators. For indicator 17.19.2a, census status was ascertained 
according to whether a population and housing census was 
conducted within the past 10 years for a given location-year 
or a population registry had been established. Census 
implementation was cross-checked against the World 
Population and Housing Census Programme online database

Census 
conducted 
within the 
past 10 years

··

Target 17.19 (as above) Birth 
registration 
(17.19.2b; 
same as 
indicator 
16.9.1)

Proportion of countries that 
have achieved 100% birth 
registration, % 

No Indicator 17.19.2 involves three separate country-level 
components pertaining to demographic and health data 
collection and monitoring: status of conducting at least one 
population and housing census in the past 10 years, birth 
registration, and death registration. Currently, birth registration 
data reported to WHO do not fully cover all locations or years 
under analysis, and supplementary data sources, such as 
household survey data, are often required to estimate births 
and birth rates outside of high-income regions. Substantive 
data collation efforts would be required for birth registration by 
location and over time

Universal 
coverage 
(100%)

··

Target 17.19 (as above) Well-certified 
death 
registration 
(17.19.2c)

Percentage of well-certified 
deaths by a vital registration 
system among a country’s total 
deaths, %

Yes Indicator 17.19.2 involves three separate country-level 
components pertaining to demographic and health data 
collection and monitoring: status of conducting at least 
one population and housing census in the past 10 years, birth 
registration, and death registration. Although these data 
collection and monitoring systems are interconnected, their 
actual status or functionality at a given time can vary. Thus, we 
have separated reporting on 17.19.2 into three indicators. 
For indicator 17.19.2c, well-certified deaths were determined by 
three measures: completeness of death registration, fraction of 
deaths not assigned to major garbage codes (ie, causes that 
cannot or should not be underlying causes of death), and 
fraction of deaths assigned to detailed GBD causes

80% of total 
deaths

≥80%

Detailed descriptions of the data and methods used to estimate each of the 41 health-related SDG indicators included in the GBD 2017 study are located in appendix 1. For the 11 indicators currently not measured by 
GBD, additional information about data and measurement needs are provided in this table. DALY=disability-adjusted life-year. DPT=diphtheria-pertussis-tetanus. GBD=Global Burden of Diseases, Injuries, and Risk 
Factors Study. IHR=International Health Regulations. IOTF=International Obesity Task Force. NCDs=non-communicable diseases. PM2·5=fine particulate matter smaller than 2·5 μm. SDG=Sustainable Development 
Goal. SEV=summary exposure value. TRIPS=World Trade Organization Agreement on Trade-Related Aspects of Intellectual Property Rights. UHC=universal health coverage. WaSH=water, sanitation, and hygiene.  

Table 1: Health-related goals, targets, and SDG indicators



Global Health Metrics

www.thelancet.com   Vol 392   November 10, 2018 2103

framework was used, modelling the relationship between 
total health spending per capita and the UHC service 
coverage index with stochastic frontier analysis.37 We did 
not generate projections of census coverage because of 
its binary nature and the lack of documentation about 
planned censuses across all countries. Additionally, we 
do not currently project indicators by sex or subnationally.

Health-related SDG index
The health-related SDG index was originally developed 
in GBD 2015.13 The overall index for GBD 2017 consisted 
of 40 health-related SDG indicators (population census 
coverage was not included because of its binary status 
and because it does not have forecasts). To create the 
health-related SDG index, we used a preference-weighted 
approach in which we considered the SDGs as 
representing the expressed preferences of UN member 
states and thus assumed that each SDG target should be 
weighted equally.

Each indicator was scaled to a value from 0 to 100, 
reflecting worst to best performance, to enable optimal 
comparison across diverse indicators, with 0 being the 
2·5th percentile value and 100 being the 97·5th percentile 
value of 1000 observed or projected draws over the period 
1990–2030. This approach reduced sensitivity to extreme 
outliers in given location-years. Negative indicators, for 
which lower values were more desirable than higher 
values (ie, mortality, incidence or prevalence, and risk 
exposure), were assigned 100 for the 2·5th percentile and 
0 for the 97·5th percentile. For mortality and incidence, 
values were scaled in log-space.

We calculated the geometric mean of scaled health-
related SDG indicators by target, and then took the 
geometric mean across all health-related SDG targets to 
produce the overall health-related SDG index. We used 
the geometric mean to allow for partial substitutability 
(ie, permitting high values for some indicators to only 
partially compensate for indicators with very low values). 
We restricted indicators to a minimum value of 1 when 
calculating the overall index to mitigate issues with 
values close to 0. To generate subnational SDG indices, 
we used the national-level 2·5th and 97·5th percentile 
values for each indicator to scale indicators for each 
subnational location. We used the same overall index 
construction methods for national and subnational 
locations.

For health worker density (SDG indicator 3.c.1), we 
used a modified scaling approach to reflect the impor-
tance of each health worker cadre (physicians, nurses 
and midwives, and pharmacists). On the basis of logistic 
regressions between each cadre and the HAQ Index,34 we 
identified the values at which additional increases in 
health worker density resulted in diminishing returns 
on the HAQ Index.34 In per 10 000 population space, 
these threshold values were 30 physicians, 100 nurses 
and midwives, and five pharmacists (appendix 1 part 1). 
Although we used the 2·5th percentile value of 

1000 draws observed or projected from 1990 to 2030 to 
set the 0 threshold for all three cadres of health workers, 
we used cadre-specific thresholds to set the bounds for a 
100 score rather than the 97·5th percentile of 1000 draws. 
We then took the geometric mean of scaled scores across 
the three cadres to estimate overall performance on the 
health worker density indicator.

Country and global SDG indicator attainment
Some health-related SDG indicators have targets 
explicitly defined by UN resolution 71/313,38 including 
absolute targets and targets set in relation to 2015 values, 
whereas some indicators have undefined targets. In this 
analysis, 25 indicators had defined targets, for which we 
applied corresponding thresholds to analyse 2030 
attainment (2020 in the case of road injury mortality, as 
set by the UN). For indicators with targets related to 
universal coverage or access, we set thresholds as 99%, 
whereas for indicators with targets related to achieving 
elimination or ending epidemics, we set thresholds as an 
incidence of 0·5 per 100 000 population or less or a 
prevalence of 0·5% or less. Thresholds or relative 
reductions for each target are shown in table 1.

For GBD 2017, we estimated the probability of each 
country attaining health-related SDG indicators with 
defined targets. We used our indicator projections to 
2030 at the draw level (1000 draws in total), calculating 
at each draw whether or not a country would attain a 
target. The total probability of attainment was the 
number of draws in which the country would attain the 
target divided by the total number of draws. We also 
calculated the mean estimate in 2030 (the average of 
1000 draws), and used that estimate to assess whether or 
not a country would attain a target. Consequently, 
countries could have some probability of attainment for 
given targets despite not having projected attainment at 
the mean level.

We also used past rates of change observed before the 
SDG era (ie, 1990–2015, or the monitoring period of 
the Millennium Development Goals) to analyse the 
feasibility of attaining SDG indicator targets in 2030. 
For SDG indicators with defined targets, we compared 
country-level annualised rates of change for 1990–2015 
(ie, what has been achieved in the past) with the global 
pace of progress required to meet targets during the 
SDG era (2015–30) based on 2015 global estimates 
for each indicator; these estimates were derived from 
population-weighted means. For each indicator, we 
compared the required global annualised rate of change 
for 2015–30 against the distribution of past country-
level annualised rates of change, and calculated in 
which percentile of performance the global required 
annualised rate of change would fall. We took the mean 
of those percentiles across the 25 indicators with defined 
targets and found that, on average, the required global 
annualised rates of change for 2015–30 would be in the 
90th percentile of perfor mance compared with the 
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country-level annualised rates of change for 1990–2015. 
To see what global progress could be achieved if 
performance on all indicators was projected at that level 

from 2015 to 2030, we calculated the annualised rate of 
change required to meet the 90th percentile for each 
indicator, including those without defined targets, and 
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projected the 2030 value and corresponding percentage 
change from 2015 to 2030 based on these annualised 
rates of change.

Uncertainty analysis
For all indicator estimates, GBD 2017 produced 
1000 draws by location, age, and sex and for all years. 
Draws from the posterior distribution represent 
uncertainty in steps in the estimation process as 
well as in underlying data sources. For each scaled 
SDG indicator and the health-related SDG index, we 
calculated 95% uncertainty intervals (UIs) on the basis of 
these 1000 draws using simulation analysis. Further 
information about GBD uncertainty analysis is provided 
in related GBD publications.21,23–27

Role of the funding source
The funder of the study had no role in the study design, 
data collection, data analysis, data interpretation, or 
writing of the report. All authors had full access to all the 
data in the study and had final responsibility for the 
decision to submit for publication.

Results
Health-related SDGs in 2017
The global median health-related SDG index was 59·4 
(IQR 35·4–67·3) in 2017, ranging from a low of 
11·6 (95% UI 9·6–14·0) to a high of 84·9 (83·1–86·7; 
figure 1). The overall health-related SDG index masked 
substantial variation across indicators within countries. 
Many countries with low overall index scores performed 
reasonably well on some individual indicators and vice 
versa. For example, although Kenya scored only 31·7 
(30·6–32·9) on the overall health-related SDG index for 
2017, the country scored much better on met need for 
family planning (77·8, 74·6–80·9) and smoking 
prevalence (85·4, 82·6–88·0). By contrast, South Korea, 
which scored 72·2 (69·0–74·4) on the overall index, 
scored comparatively worse on suicide mortality (16·3, 
11·5–21·1). Results for each indicator and country can be 
explored through the online data visualisation tool.

Scores for NCD mortality were worst in Afghanistan 
and in many countries in Oceania; the best scores 
were primarily among higher-SDI countries, with the 

exception of Peru (figure 1). Most countries with the 
best alcohol use scores were in north Africa and 
the Middle East, whereas countries with the worst 
values were generally concentrated in Europe. The 
worst smoking prevalence scores were found among a 
heterogeneous set of locations (eg, Greenland, Kiribati, 
and Montenegro), and the best were primarily found 
in sub-Saharan Africa. Suicide mortality scores were 
generally best in countries in the Middle East and worst 
in a variety of countries (eg, Greenland, Lesotho, and 
Lithuania).

The worst scores for health worker density were 
primarily in sub-Saharan African countries; by contrast, 
Cuba, Qatar, and many European countries recorded 
among the best scores for this indicator. Several 
Latin American countries had the worst scores for sexual 
violence by non-intimate partners, whereas several 
countries in central Asia, eastern Europe, and south Asia 
had the best scores for this indicator.

During 2008–17, 165 countries conducted at least 
one population and housing census. 30 countries had 
existing or had implemented population registries 
during this time, and eight of these countries had 
conducted at least one census since 2008 (appendix 2). 
Eight countries did not have this important source of 
demographic information over the full time period.

Global and subnational variation
Performance on the health-related SDG index in 2017 
varied globally (figure 2) and at the subnational level 
(figure 3). Countries in the tenth decile of performance—
those with the best index values—were primarily in 
western Europe, although Canada, Japan, and Singapore 
were also in this decile. Afghanistan was in the first 
decile of performance, which otherwise predomin antly 
included countries in sub-Saharan Africa.

Among the countries with subnational SDG index 
scores (figure 3), India (which ranked in the third 
decile nationally) had the largest range in 2017, with a 
34·9-point difference between states with the highest 
and lowest scores. China also had considerable sub-
national differences, performing in the sixth decile 
nationally but recording a 19·3-point difference in scores 
across provinces, followed by the USA (ninth decile 
nationally and a 14·8-point difference across states) and 
Mexico (seventh decile nationally and a 15·3-point differ-
ence across states). Scores were most homo geneous in 
Japan (tenth decile nationally and a 3·0-point difference 
across subnational locations), the UK (tenth decile 
nationally and a 3·6-point difference across regions in 
England), and Brazil (eighth decile nationally and an 
8·0-point difference across states). 

Variation by sex and SDI
Globally, the median age-standardised NCD mortality 
rate, as it aligns with the UN definition, was higher for 
males (472·0 [IQR 330·5–604·9] per 100 000) than for 

Figure 1: Performance on the health-related SDG index and 40 individual 
health-related indicators, by location, in 2017
Countries and territories are ranked by their health-related SDG index from highest 
to lowest in 2017. Indices and individual indicators are reported on a scale of 0 to 
100, with 0 representing the worst scores from 1990 to 2030 and 100 reflecting 
the best during that time. SDG indicator 17.19.2a, population census status within 
the past 10 years, was not included in the health-related SDG index because 
projections were not generated for this indicator. Definitions of health-related SDG 
indicators are shown in table 1. FP need met, mod=family planning need met with 
modern contraception methods. NCD=non-communicable disease. 
NTD=neglected tropical disease. PM2·5=fine particulate matter smaller than 2·5 μm. 
SDG=Sustainable Development Goal. UHC=universal health coverage. 
WaSH=water, sanitation, and hygiene.

For the online data visualisation 
tool see https://vizhub.
healthdata.org/sdg

https://vizhub.healthdata.org/sdg
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females (307·8 [215·4–417·9] per 100 000; figure 4). 
Variation by sex was also pronounced for alcohol use 
(18·5% [IQR 8·4–27·3] of males vs 6·4% [2·2–11·8] of 
females), smoking prevalence (25·0% [IQR 17·2–34·7] of 
males vs 6·1% [3·0–15·8] of females), and suicide 
mortality (13·8 [IQR 8·8–19·7] per 100 000 males vs 4·0 
[2·5–5·6] per 100 000 females; figure 4).

NCD mortality showed an inverse association 
with SDI quintile, with the lowest mortality in high-
SDI countries. Males in high-middle-SDI countries 
were the exception, recording higher mortality rates 
than males in middle-SDI and low-middle-SDI 
countries. Disparities in NCD mortality by sex emerged 
across SDI quintiles, particularly among high-
middle-SDI countries, for which the median age-stan-
dardised mortality rate was 512·4 (IQR 356·2–643·9) 
per 100 000 males and 285·9 (250·1–333·6) per 
100 000 females. Alcohol use was generally higher 
among higher-SDI quintiles, although differences 
between sexes were smallest in low-SDI and low-
middle-SDI countries. Smoking prevalence was also 
higher among higher-SDI quintiles, with the exception 
of males in high-SDI countries who had a lower 
smoking prevalence than males in high-middle-SDI 

countries. Differences between sexes were pronounced 
across SDI quintiles but were often smallest in high-
SDI countries. The median age-standardised suicide 
mortality rate showed a U-shaped pattern, with the 
highest rates in high-SDI and low-SDI countries.

Overall, males had worse health outcomes—higher 
mortality, incidence, and risk exposure—than females 
for all ten disaggregated indicators globally and across 
SDI quintiles; the primary exception was HIV incidence 
among low-SDI countries, where the incidence was 
higher in females than in males (figure 4). In 2017, 
the global median age-standardised incidence of HIV 
was 0·14 (IQR 0·04–0·37) per 1000 males versus 
0·07 (0·02–0·30) per 1000 females. For tuberculosis, 
the global median age-standardised incidence was 
48·9 (IQR 18·6–211·2) per 100 000 males and 39·7 
(14·8–187·0) per 100 000 females. Overall, age-
standardised mortality rates for road injuries and 
poisoning were lower among higher-SDI countries. In 
2017, the global median mortality rate from road injuries 
was 21·5 (IQR 12·9–32·5) per 100 000 males and 7·0 
(4·0–12·1) per 100 000 females, while the equivalent for 
poisoning mortality was 0·8 (0·4–1·7) per 100 000 males 
and 0·4 (0·2–0·8) per 100 000 females.

Figure 2: Health-related SDG index by decile, 2017
Deciles are based on the distribution of health-related SDG indices for countries and territories in 2017. ATG=Antigua and Barbuda. FSM=Federated States of Micronesia. Isl=Islands. LCA=Saint Lucia. 
SDG=Sustainable Development Goal. TLS=Timor-Leste. TTO=Trinidad and Tobago. VCT=Saint Vincent and the Grenadines.
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Health-related SDGs in 2030 and target attainment
On the basis of past trends, most countries were 
projected to have higher health-related indices in 2030 
than in 2017 (appendix 2). For the health-related SDG 
indicators with defined targets (figure 5; appendix 2), 
the probability of attainment by 2030 varied sub stan-
tially across locations and by indicator. Under-5 
mortality, neonatal mortality, maternal mortality ratio, 
and malaria had at least 100 countries or territories 
with at least a 95% probability of attaining defined 
targets in 2030. Indicators including vaccine coverage, 
HIV incidence, neglected tropical diseases prevalence, 
non-intimate partner violence, well-certified death 
registration, and environmental risks such as sanitation 
and household air pollution showed substantial hetero-
geneity in terms of projected attainment, with many 

locations recording probabilities of less than 10% and 
others recording probabilities of 95% or higher. For 
nine indicators, including child overweight, road in-
jury mortality, and tuberculosis, all 195 countries and 
territories had lower than 5% probability of attainment 
by 2030.

Figure 6 shows the distribution of annualised rates of 
change in 195 locations for 1990–2015. For several 
indicators, the global required annualised rates of change 
were met or exceeded by many countries not in the top 
decile of performance from 1990 to 2015. These indicators 
generally had value-specific SDG targets, such as under-5 
mortality (ie, ≤25 deaths per 1000 livebirths), or had 
targets linked to universal access or coverage of specific 
interventions (ie, vaccine coverage and met need for 
family planning). Furthermore, most of these indicators 

Figure 3: Health-related SDG index for selected subnational locations, 2017 
Deciles are based on the distribution of health-related SDG indices for countries and territories in 2017, and then applied for subnational locations. SDG=Sustainable 
Development Goal.
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had origins in the Millennium Development Goals era. 
Despite substantial progress in the past, only countries 
in the top decile of performance for 1990–2015 met or 
surpassed the global rate of change required to meet the 
maternal mortality ratio target for 2030 (ie, <70 deaths 
per 100 000 livebirths), and very few countries recorded 
the rates of change required at the global level to meet 
the UHC service coverage target by 2030. A similar 
pattern emerged for NCD mortality. For other health-
related SDG indicators, the global annualised rates of 
change required to meet their SDG targets far exceeded 
the pace of progress ever recorded by any country in the 
past (figure 6). These included several elimination 
indicators for infectious diseases, such as HIV and 
tuberculosis, and environmental risks such as household 
air pollution, among others (figure 6; appendix 1).

For NCD mortality and suicide mortality, performance 
at the global mean percentile of past rates of change 
(90th percentile) aligned with defined SDG targets of 
reducing rates by a third from 2015 to 2030 (ie, the 
equivalent of a 32·5% reduction for NCD mortality and a 
31·4% reduction for suicide mortality; table 2). Yet, for 
several indicators, performance at the 90th percentile 
would not equate to meeting established SDG targets. 
Many indicators with elimination targets saw the widest 
gaps in how the 90th percentile could translate into 
global attainment in the SDG era. For example, indicators 
under SDG target 2.2, which aims to end all forms of 
malnutrition, would see the global average for child stun-
ting decrease to 18·0% and wasting to 5·0% in 2030 if 
the 90th percentiles of past rates of change are achieved. 
For child overweight, the 90th percentile equated to a 
0·5% decrease by 2030, from a global average of 15·9% in 
2015 to 15·8% in 2030. SDG target 3.3 calls for ending 
the epidemics of several infectious diseases, including 
tuberculosis, HIV, and neglected tropical diseases; based 
on the 90th global mean percentile, the global percentage 
change from 2015 to 2030 would fall short of such 
aspirations for most of these causes (ie, decrease of 
7·9% for hepatitis B, 35·6% for tuberculosis, 53·4% for 
HIV, and 48·2% for neglected tropical diseases). The 
exception was malaria, which would decrease by 94·0% at 
the 90th percentile.

For two leading risk factors, alcohol use (SDG 
indicator 3.5.2) and prevalence of current smoking (SDG 
indicator 3.a.1), annualised rates of change in the 
90th percentile would equate with 18·7% and 21·9% 
reductions, respectively, at the global level from 2015 to 
2030 (table 2). Global percentage declines would range 
from 41·5% for mor tality attributable to ambient air 

pollution and household air pollution (SDG indi-
cator 3.9.1) to 68·1% for mortality attributable to unsafe 
water, sanitation, and hygiene (SDG indicator 3.9.2), 
reflecting the substantive improvements in reducing 
mortality attributable to these risks that many countries 
achieved in 1990–2015. If the 90th percentile was used as 
an SDG target, adolescent birth rates would need to 
decrease by 47·4%, or to a global average of 11·4 per 
1000 females aged 10–19 years in 2030, and health worker 
density would need to increase by 85·4%, from an 
average of 5·9 per 1000 population in 2015 to 10·9 per 
1000 population in 2030.

Discussion
Summary of findings
Although nearly all countries were projected to have 
improved health-related SDG index scores by 2030, 
progress varied by country and across individual indi-
cators. Performance on health-related SDG indi cators 
differed subnationally for several countries, as well as by 
sex and across SDI quintiles, highlighting the need for 
disaggregated data to ensure that no one is left behind. 
For many indicators, the annualised rate of change 
required to meet defined targets far exceeded the pace of 
progress achieved by any country in the recent past. Yet, 
even for those indicators with a mean projected value 
that fell short of the 2030 target, there was some 
probability of attainment by 2030, highlighting the 
potential for future SDG achievements if progress can be 
accelerated in the coming years. These results highlight 
the need for more rapid yet strategic implementation of 
programmes and continued monitoring of inequalities 
in the health-related SDGs within populations.

SDG indicator progress and challenges
Health-related SDG index scores were projected to be 
higher in 2030 than in 2017 in almost all countries; 
however, improved index performance does not inher-
ently reflect whether or not countries will attain 
individual SDG targets. The composite nature of the 
index means that many factors have a part in deter-
mining a country’s overall score, and ensuring that 
progress on the index score translates into progress 
across indicators and equitably across populations will 
continue to be a challenge for countries.

Countries that performed well on the health-related 
SDG index commonly scored worse on the individual 
indicators of childhood overweight and alcohol use than 
on other indicators. Among countries that performed 
worst on the health-related SDG index, well-certified 
death registration was a frequent challenge. As popu-
lations age, all countries will need to strengthen health 
information systems to ensure death registration keeps 
pace with increasing mortality in older populations.23 
Although suicide mortality and alcohol use prevalence 
appeared to be lowest in many countries in north Africa 
and the Middle East, in places where these practices are 

Figure 4: Median values for select SDG indicators, by sex, at the global level 
and by SDI quintile, 2017
The lengths of the coloured rectangles represent the IQRs. More detail on the 
SDG indicators included in this figure can be found in table 1. SDG=Sustainable 
Development Goal. SDI=Socio-demographic Index.
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deemed illegal or shameful, our results might reflect a 
dearth of accurate data rather than true circumstances.39,40

Without a concerted scale-up of efforts to prevent and 
treat NCDs, most countries will fall short of the 2030 
SDG target.9 The NCDs included in SDG indicator 
3.4.1—cardiovascular diseases, cancer, diabetes, and 
chronic respiratory diseases—accounted for 82·8% of all 
deaths due to NCDs in 2017.21 Total deaths due to NCDs 
increased from 9·5 million in the population aged 
30–69 years in 1990 to 12·9 million in 2017 (or 62·9% of 
all deaths in that age group).23 Of those 12·9 million 
deaths, 6·3 million were due to cardiovascular diseases, 
4·9 million to cancers, 1·1 million to chronic respiratory 
diseases, and 0·6 million to diabetes.23 Although the 
absolute number of deaths due to NCDs is rising 
annually, in most countries, this increase is the result of 
population ageing and growth; with the exception of 
diabetes, age-standardised NCD mortality rates for NCDs 
included in the SDG indicator have generally decreased.23 

Nonetheless, many NCD-related risk exposures have 
seen minimal changes over time or are increasing, 
portending future challenges if more deliberate action is 
not taken against NCDs.21

In many countries, reductions in mortality due to 
cardiovascular diseases have been driven by improved 
access to antihypertensives and statins for addressing 
high cholesterol.41,42 Investing in programmes that 
promote the early diagnosis and control of such metabolic 
risks should be prioritised by national govern ments and 
development partners.43 Furthermore, prevention of 
other modifiable risk factors, such as smoking, harmful 
alcohol consumption, and obesity, should also be a 
priority, as advocated by WHO’s best buys for NCD 
control, including taxation of alcohol and tobacco and 
reduced salt intake.44 Yet, national financing of NCD 
programmes remains low, with patients often paying 
out-of-pocket for related services,45 and surveil lance and 
reporting of NCDs are still sparse in many regions.46 The 
lack of action against NCDs is a current paradox of global 
health: despite numerous high-profile com mitments and 
robust evidence underscoring the impact of NCDs, the 
actual scale-up and maintenance of NCD-related 
interventions and programmes is lacklustre at best.9 
Inadequate access to affordable diagnostics and treat-
ment, poor prioritisation of NCD risk-prevention pro-
grammes, and low overall UHC are among challenges 
facing many low-SDI and middle-SDI countries.42,47 
Political influences and corporate interests might also 
affect the effectiveness of NCD programmes and 
policies, particularly those targeting sugar and alcohol 
consumption.48,49

Our estimates from 2017 indicate that 47·2% of 
countries and territories have less than one physician per 
1000 population and 46·2% have less than three nurses 
or midwives per 1000 population. The largest gaps in 
health worker density were found in sub-Saharan Africa, 
although density was also low in southeast Asia, south (Figure 5 continues on next page)
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Asia, and some countries in Oceania. GBD 2017 provides 
consistently estimated time series across locations for 
health worker density as an SDG indicator and by cadre, 
which supports supplementary analyses of the types and 
numbers of health workers required to deliver particular 
sets of interventions or health programmes. For instance, 
the threshold of 23 physicians, nurses, or midwives 
per 10 000 population, which was set by WHO in 2006, 
was a widely referenced minimum required to provide 
essential maternal and child health services during the 
Millennium Development Goals era.50 12 years later, this 
recommendation persists, despite it being likely that very 
different health workforce quantities, composition, and 
quality of training are needed to provide a broader range 
of effective health-care services—particularly as more 
countries aim to make progress towards UHC.

With their explicit emphasis on eliminating violence, 
the SDGs offer an opportunity to reduce and prevent 
violence against females and children.51 This is the first 
time that a global development agenda has prioritised all 
forms of violence, including violence against females 
and children, homicides, and armed conflicts. Reliable 
information and evidence are required to develop 
programmes and policies to prevent violence, as well as 
to demand accountability and resources from govern-
ments, civil society, and international institutions when 
violent acts occur. As a result, it is vital to strengthen 
routine reporting of violence across all ages, and to 
ensure that accurate, timely measures of violence are 
accompanied by effective support and systems for 
survivors of violent acts to enable long-term recovery.

Monitoring the health-related SDGs by sex and SDI
Despite the major part sex has in determining health 
behaviours and outcomes, only a third of the global 
health organisations included in the Global Health 50/50 
report produce data disaggregated by sex.52 Data disag-
gregated by sex are crucial to uncovering key sex 
inequalities in health from which gender inequalities can 
be inferred or extrapolated.

Several studies53–58 have shown that sex differences in 
health outcomes vary across causes of disease and 
disability. However, differences in health between sexes 
are less clear than is often assumed.59 Although males 
generally had worse outcomes than females for most 
indicators disaggregated in this study, this pattern might 
not hold true for many of the health-related SDG 
indicators that are not currently disaggregated by sex. 
Increased sex-specific collection of data, modelling, and 
reporting are needed, particularly for health-related SDG 
indicators related to child or neonatal mortality.

We showed that SDI quintile is also related to sex-
specific patterns. For example, although globally, HIV 
incidence is higher in males, a large portion of the global 
HIV incidence occurs in lower-SDI countries in sub-
Saharan Africa, where incidence is higher in females.23 
Prevalence of alcohol use and current smoking showed 

Ch
ild

 st
un

tin
g

Ch
ild

 w
as

tin
g

Ch
ild

 ov
er

weig
ht

M
at

er
na

l m
or

ta
lit

y r
at

io

Sk
ille

d b
irt

h a
tte

nd
an

ce

Und
er

-5
 m

or
ta

lit
y

Neo
na

ta
l m

or
ta

lit
y

HIV
 in

cid
en

ce
Tu

be
rcu

lo
sis

 in
cid

en
ce

M
ala

ria
 in

cid
en

ce
NTD

 pr
ev

ale
nc

e
NCD

 m
or

ta
lit

y
Su

ici
de

 m
or

ta
lit

y
Ro

ad
 in

ju
ry

 m
or

ta
lit

y

FP
 ne

ed
 m

et
, m

od

UHC s
er

vic
e c

ov
er

ag
e i

nd
ex

Va
cc

in
e c

ov
er

ag
e

In
tim

at
e p

ar
tn

er
 vi

ol
en

ce

Non
-in

t p
ar

tn
er

 se
xu

al 
vio

len
ce

W
at

er
Sa

ni
ta

tio
n

Hyg
ien

e
Hou

se
ho

ld
 ai

r p
ol

lu
tio

n

Ch
ild

 se
x a

bu
se

W
ell

-c
er

tifi
ed

 de
at

h r
eg

0

25

50

75

100
Value

0 0

0 0

7 Uruguay
7 Uzbekistan
7 Virgin Islands
6 Antigua and Barbuda
6 Bermuda
6 Brazil
6 Brunei
6 Bulgaria
6 Chile
6 Costa Rica
6 Egypt
6 Georgia
6 Jordan
6 Libya
6 Mexico
6 Mongolia
6 Oman
6 Poland
6 Saudi Arabia
6 Serbia
6 Sri Lanka
6 Ukraine
6 United Arab Emirates
5 Algeria
5 Azerbaijan
5 China
5 El Salvador
5 Grenada
5 Jamaica
5 Lebanon
5 Malaysia
5 Maldives
5 Morocco
5 Nicaragua
5 Saint Lucia
5 Saint Vincent and the Grenadines

5 Venezuela
4 American Samoa
4 Belize
4 Bhutan
4 Cape Verde
4 Colombia
4 Ecuador
4 Federated States of Micronesia

4 Fiji 
4 Guam
4 Guatemala
4 Northern Mariana Islands

4 Panama 
4 Paraguay
4 Samoa
4 Seychelles
4 Thailand
4 The Bahamas
4 Tonga
3 Bangladesh
3 Bolivia
3 Botswana
3 Cambodia
3 Dominica
3 Marshall Islands
3 Nepal
3 Peru
3 South Africa
3 Tajikistan
3 Vietnam

00 00 0 0 9912 001004 0100 840 0 02 00 0100 0 0

400 00 0 0 199 001005 2100 00 0 0100 00 0100 0 0

00 00 0 0 710 000100 4100 00 0 0100 00 0100 0 0

00 00 0 0 10016 00100100 0100 400 0 16 00 098 0 0

990 00 0 0 00 0010050 0100 00 0 075 00 0100 0 0

1000 00 0 0 350 001008 098 00 0 077 00 0100 0 0

100 00 0 0 00 00100100 0100 00 0 091 00 0100 0 0

170 00 0 0 00 00100100 6100 00 0 0100 00 0100 0 0

920 00 0 0 00 00100100 12 1000 0 060 10 053 0 0

110 00 0 0 10017 00100100 098 510 0 056 00 0100 0 0

390 00 0 0 10019 00100100 0100 300 0 3498 00 0100 0 0

860 00 0 0 320 0010099 7100 06 0 095 80 0100 0 0

260 00 0 0 00 00100100 10100 620 0 0100 00 0100 0 0

00 00 0 0 00 00100100 0100 0100 0 099 00 0100 0 1

20 00 0 0 1000 00100100 39100 120 0 193 10 0100 0 0

290 00 0 0 40 00100100 10100 0100 0 3100 10 0100 0 0

00 00 0 0 1000 00100100 3100 260 0 0096 00 0 0100

170 00 1 0 01 0010099 398 1000 0 073 00 0100 0 0

1000 00 0 0 00 0093100 0100 00 0 087 00 0100 0 0

10 00 0 0 10018 00100100 0100 530 0 081 00 098 0 0

390 00 0 0 1009 00100100 0100 530 0 0100 00 0100 0 0

00 00 0 0 00 00100100 0100 1000 0 088 00 0100 0 0

00 00 0 0 1005 0010097 1100 810 0 042 00 0100 0 0

1000 00 0 0 00 00100100 0100 00 0 3894 00 0100 0 0

1000 00 25 0 110 00100100 0100 80 0 097 00 0100 0 0

140 00 0 0 00 00100100 5100 0100 0 2698 00 0100 0 0

460 00 0 0 1000 0010099 0100 038 0 4383 00 0100 0 0

1000 00 0 0 10 00096 0100 640 0 094 00 0100 0 0

970 00 0 0 150 00100100 1899 00 0 093 90 0100 0 0

130 00 0 0 900 0010089 0100 00 0 085 00 0100 0 0

10 00 0 0 910 0010093 0100 092 0 074 00 0100 0 0

840 00 0 0 00 00100100 899 1000 0 0100 00 0100 0 1

380 00 0 0 850 00100100 0100 048 0 7393 00 0100 0 0

00 00 0 0 00 000100 0100 10 0 057 00 0100 0 0

00 00 0 0 00 00100100 25 1000 0 01 00 011 0 0

180 00 0 0 00 00416 696 00 0 099 00 080 0 0

290 00 53 0 00 00080 8100 180 0 031 00 0100 0 0

00 00 0 0 05 0000 161 1000 0 00 00 0100 0 0

00 00 0 0 06 001000 0100 00 0 08 00 0100 0 0

930 00 0 0 10 001001 09 00 0 077 00 021 0 0

00 00 0 0 01 0000 084 00 0 074 00 090 0 0

00 00 0 0 00 0004 298 00 0 066 00 094 0 0

630 00 0 0 00 0002 099 00 0 00 00 0100 0 0

00 00 0 0 056 00940 2221 100 00 00 00 098 0 0

10 00 0 0 00 001004 0100 00 0 090 00 0100 0 0

990 00 0 0 360 001008 0100 00 0 056 00 0100 0 0

100 00 0 0 00 000100 0100 00 0 3899 00 0100 0 0

30 00 0 0 360 0010090 0100 00 0 058 00 0100 0 0

00 00 0 0 06 00100100 0100 00 0 00 00 0100 0 0

840 00 0 0 00 0010049 0100 00 0 01 30 0100 0 0

990 00 3 0 00 00098 0100 00 0 08 00 0100 0 0

500 00 0 0 00 0010017 0100 00 0 076 00 0100 0 0

720 00 59 0 00 0003 0100 40 0 052 00 098 0 0

250 00 0 0 00 00100100 0100 00 0 042 00 0100 0 0

270 00 0 0 00 0010080 063 00 0 083 00 048 0 0

00 00 0 0 02 001002 0100 00 0 074 00 0100 0 0

40 00 0 0 310 00072 0100 00 0 0100 00 0100 0 0

1000 00 29 0 10 000100 2100 10 0 056 00 0100 0 0

620 00 0 0 00 000100 0100 110 0 07 00 0100 0 0

00 00 0 0 02 001002 175 1000 0 00 00 0100 0 0

1000 00 0 0 00 0010020 0100 60 0 023 00 0100 0 0

80 00 0 0 00 0010046 0100 00 0 083 00 0100 0 0

1000 00 0 0 1000 00061 0100 00 0 040 00 0100 0 0

890 00 0 0 00 0010032 0100 00 0 063 00 0100 0 0

990 00 0 0 110 0010050 0100 00 0 075 00 0100 0 0

1000 00 0 0 00 00098 2100 00 0 030 00 0100 100 0

(Figure 5 continues on next page)
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similar patterns by sex: on average, males were more 
likely than females to smoke and consume harmful 
levels of alcohol, and while use was often higher among 
people living in higher-SDI countries, sex differences in 
these countries were also more pro nounced.60,61 Although 
the global smoking prevalence decreased from 1990 to 
2017, particularly in males in high-SDI countries, some 
low-SDI and middle-SDI countries saw increasing 
prevalence in females.61 Alcohol use did not show similar 
rates of decline, which is unlikely to change in the 
absence of effective legal instruments and taxation 
policies.62–65 Further research is needed to understand the 
role of attitudes and practices associated with smoking 
and alcohol use by sex.66–70

Measuring progress at the subnational level
It is well known that national averages mask subnational 
disparities within countries, and the results of the health-
related SDG index at the subnational level showed 
substantial differences in performance within countries, 
particularly in India and China. Differences between 
localities were lowest in Japan and the UK. Across 
countries, the states with the lowest SDG index scores in 
the USA (Mississippi, Arkansas, West Virginia, and 
Nevada) had lower scores than did 17 states in Mexico 
and 12 states in Brazil, while ten states in the USA had 
lower scores than Shanghai.

Disparities on the health-related SDGs at the sub-
national level were particularly pronounced among low-
SDI and middle-SDI countries, indicating that greater 
invest ments in targeting the most vulnerable or 
disadvantaged people in a country are probably required 
to improve the health of the entire population. Generally, 
we found that higher-SDI countries had less variation in 
their performance among first administrative levels; 
however, differences at more focal levels (eg, counties in 
the USA and municipalities in Brazil) and by age and sex 
might still present considerable challenges to reaching 
the SDG aims of leaving no one behind. Identifying such 
gaps is a necessary first step to focus the attention of 
local decision makers when targeting resources and 
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Figure 5: Comparing the probability of attainment for defined health-related 
SDG indicator targets based on past trends, by location, in 2030
Countries and territories are ranked from highest to lowest by the total number of 
SDG indicator targets they are projected to attain on the basis of mean estimates 
for 2030. Numbers preceding the country names are the numbers of targets 
projected to be met by each country or territory based on means. Values reported 
reflect the probability of projected attainment based on the percentage of draws 
that fell above or below defined targets in 2030. Of the 41 health-related indicators 
measured in this study, 25 had defined targets linked to each indicator. SDG 
target 3.6 aims to reduce road injury mortality by 50% between 2015 and 2020, 
and thus attainment for this indicator is based on estimates from 2015 to 2020 
rather than 2015 to 2030. Definitions of health-related SDG indicators and targets 
associated with them, as well as the specific target thresholds applied, are shown in 
table 1. FP need met, mod=family planning need met with modern contraception 
methods. NCD=non-communicable disease. Non-int=non-intimate. 
NTD=neglected tropical disease. reg=registration. SDG=Sustainable Development 
Goal. UHC=universal health coverage.
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programmes. Few reports of countries seeking to address 
SDGs at the local level exist, although many countries 
have published voluntary reports of SDG progress with 
national-level data.71–77

Owing to the broad and multisectoral nature of the 
health-related SDG indicators, a whole-government 
approach is needed to strengthen their monitoring. Data 
are needed to inform planning and investment. Dis-
aggregation of data can empower local administrations 
and improve local health information systems—an 
important government need beyond reporting indicator 
progress—but it is unlikely that it will be sufficient to 
identify all health inequalities.19,20 The increased number 
of national and subnational units included in GBD 2017 
is in line with the recommendation of the High Level 
Political Forum on Sustainable Development to produce 
regular voluntary national reviews of progress at national 
and subnational levels.78 The production of subnational 
estimates for the GBD study is not intended to substitute 
for country-level reporting; on the contrary, we hope that 
the dissemination of these results might help stimulate 
subnational reporting in a proactive manner.79

Setting and assessing SDG targets
Projected attainment differed substantially among 
indicators with defined SDG targets. This pattern was 
particularly true for indicators that had few countries 
projected to meet targets based on mean values but had 
relatively more countries that showed some probability 
of attaining them by 2030. For some indicators with 
strong links to the Millennium Development Goals era—
eg, maternal mortality ratio, child mortality, malaria, and 
skilled birth attendance—more than 50% of countries 
were projected to meet 2030 targets; furthermore, of 
those countries not projected to achieve these targets 
based on their mean values, many showed some 
probability of attainment by 2030. These findings 
highlight possible trajectories for meeting targets if 
progress can be accelerated in the future. 

Nonetheless, based on past rates of progress, no 
country is currently on track to meet all defined health-
related SDG targets. For under-5 mortality, which has 
many countries on track for or already achieving the 
target of 25 deaths or fewer per 1000 livebirths by 2030, 
31 countries or territories would need to achieve annual 

Figure 6: Global annualised rate of change required to meet selected SDG targets based on annualised rate of change achieved by countries or territories, 1990–2015
For the 25 SDG indicators with defined targets, we estimated the required global annualised rate of change (dotted line) required to meet each target using the global average in 2015 and specific 
thresholds to be met by 2030 or relative reductions to be achieved by 2030. The top performing decile (the 10th decile) is shown in blue and all other annualised rates of change are shown in red. 
A subset of SDG indicators with defined targets are shown here; the remaining plots can be found in appendix 2. Definitions of health-related SDG indicators and targets associated with them are shown 
in table 1. FP need met, mod=family planning need met with modern contraceptive methods. NCD=non-communicable disease. SDG=Sustainable Development Goal. UHC=universal health coverage. 
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2030 target used 
in this analysis

Projected 
attainment 
in 2030

Global average in 
2015

Global 
required 
annualised 
rates of 
change to 
meet SDG 
target by 
2030

Global 
percentile 
based on 
country-level 
annualised 
rates of 
change from 
1990 to 2015

Country-level 
annualised rates 
of change from 
1990 to 2015 
based on the 
mean percentiles 
for defined targets 
(90th percentile)

Global average in 
2030

Global 
percentage 
change, 
2015–30

Indicator 1.5.1: Death rate due to exposure 
to forces of nature

Undefined ·· 0·2 per 
100 000 population

·· ·· –9·3% 0·05 per 
100 000 population

–76·8%

Indicator 2.2.1: Prevalence of stunting in 
children younger than 5 years

≤0·5% 0% 28·7% –27·0% 100 –3·1% 18·0% –37·6%

Indicator 2.2.2a: Prevalence of wasting in 
children younger than 5 years

≤0·5% 1% 8·0% –18·5% 100 –3·2% 5·0% –38·3%

Indicator 2.2.2b: Prevalence of overweight in 
children aged 2–4 years

≤0·5% 0% 15·9% –23·1% 100 –0·5% 15·8% –0·5%

Indicator 3.1.1: Maternal mortality ratio in 
females aged 10–54 years

<70 deaths per 
100 000 livebirths

56% 145·0 per 
100 000 livebirths

–4·9% 86 –6·0% 57·0 per 
100 000 livebirths

–60·7%

Indicator 3.1.2: Proportion of births 
attended by skilled health personnel

≥99% 54% 80·1% 1·4% 76 3·0% >99% >22·8%

Indicator 3.2.1: Under-5 mortality rate ≤25 deaths per 
1000 livebirths

72% 43·3 per 
1000 livebirths

–3·7% 56 –5·2% 19·4 per 
1000 livebirths

–55·3%

Indicator 3.2.2: Neonatal mortality rate ≤12 deaths per 
1000 livebirths

71% 18·6 per 
1000 livebirths

–2·9% 58 –5·0% 8·6 per 
1000 livebirths

–53·7%

Indicator 3.3.1: Age-standardised rate of 
new HIV infections

≤0·005 per 
1000 population

4% 0·3 per 
1000 population

–26·9% 100 –5·0% 0·1 per 
1000 population

–53·4%

Indicator 3.3.2: Age-standardised rate of 
tuberculosis cases

≤0·5 per 
100 000 population

0% 139·6 per 
100 000 population

–37·6% 100 –2·9% 89·9 per 
100 000 population

–35·6%

Indicator 3.3.3: Age-standardised rate of 
malaria cases

≤0·005 per 
1000 population

61% 31·8 per 
1000 population

–58·4% 97 –17·1% 1·9 per 
1000 population

–94·0%

Indicator 3.3.4: Age-standardised rate of 
hepatitis B incidence

Undefined ·· 2123·8 per 
100 000 population

·· ·· –0·6% 1955·2 per 
100 000 population

–7·9%

Indicator 3.3.5: Age-standardised 
prevalence of the sum of 15 neglected 
tropical diseases

≤0·5% 24% 18·2% –24·0% 100 –4·3% 9·4% –48·2%

Indicator 3.4.1: Age-standardised death 
rate due to cardiovascular disease, cancer, 
diabetes, and chronic respiratory disease in 
populations aged 30–70 years

Reduce by one-third 
from 2015 to 2030

0% 382·7 per 
100 000 population

–2·7% 91 –2·6% 258·2 per 
100 000 population

–32·5%

Indicator 3.4.2: Age-standardised death 
rate due to self-harm

Reduce by one-third 
from 2015 to 2030

0% 10·0 per 
100 000 population

–2·7% 93 –2·5% 6·8 per 
100 000 population

–31·4%

Indicator 3.5.2: Risk-weighted prevalence of 
alcohol consumption, as measured by the 
summary exposure value or alcohol use

Undefined ·· 11·6% ·· ·· –1·4% 9·4% –18·7%

Indicator 3.6.1: Age-standardised death 
rate due to road injuries

Reduce by 50% from 
2015 to 2020

0% 16·1 per 
100 000 population

–13·9% 100 –4·3% 13·0 per 
100 000 population

–19·6%

Indicator 3.7.1: Proportion of females of 
reproductive age (15–49 years) who have 
their need for family planning satisfied 
with modern contraception methods

≥99% 0% 75·7% 1·8% 72 4·1% >99% >27·3%

Indicator 3.7.2: Number of livebirths per 
1000 females aged 10–19 years

Undefined ·· 21·7 per 
1000 females

·· ·· –4·2% 11·4 per 
1000 females

–47·4%

Indicator 3.8.1: Coverage of essential health 
services, as defined by the universal health 
coverage index

≥99% 0% 67·7 2·5% 97 1·8% 88·3 30·4%

Indicator 3.9.1: Age-standardised death 
rate attributable to household air pollution 
and ambient air pollution

Undefined ·· 55·6 per 
100 000 population

·· ·· –3·5% 32·5 per 
100 000 population

–41·5%

Indicator 3.9.2: Age-standardised death 
rate attributable to unsafe water, 
sanitation, and hygiene

Undefined ·· 35·7 per 
100 000 population

·· ·· –7·3% 11·4 per 
100 000 population

–68·1%

(Table 2 continues on next page)
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2030 target used 
in this analysis

Projected 
attainment 
in 2030

Global average in 
2015

Global 
required 
annualised 
rates of 
change to 
meet SDG 
target by 
2030

Global 
percentile 
based on 
country-level 
annualised 
rates of 
change from 
1990 to 2015

Country-level 
annualised rates 
of change from 
1990 to 2015 
based on the 
mean percentiles 
for defined targets 
(90th percentile)

Global average in 
2030

Global 
percentage 
change, 
2015–30

(Continued from previous page)

Indicator 3.9.3: Age-standardised death 
rate due to unintentional poisonings

Undefined ·· 1·0 per 
100 000 population

·· ·· –4·7% 0·5 per 
100 000 population

–51·5%

Indicator 3.a.1: Age-standardised 
prevalence of current smoking in 
populations aged 10 years and older

Undefined ·· 18·4% ·· ·· –1·6% 14·4% –21·9%

Indicator 3.b.1: Coverage of eight vaccines 
among target populations

≥99% 3% 69·3% 2·4% 23 5·2% >99% >42·7%

Indicator 3.c.1: Health worker density 
(physicians, nurses and midwives, and 
pharmacists) per 1000 population

Undefined ·· 5·9 per 
1000 population

·· ·· 4·2% 10·9 per 
1000 population

85·4%

Indicator 5.2.1: Age-standardised prevalence 
of ever-partnered females aged 15 years and 
older who experienced physical or sexual 
violence by a current or former intimate 
partner in the past 12 months

≤0·5% 0% 13·4% –21·9% 100 –1·4% 10·9% –18·5%

Indicator 5.2.2: Age-standardised prevalence 
of females aged 15 years and older who 
experienced physical or sexual violence by 
non-intimate partner in the past 12 months

≤0·5% 21% 1·0% –4·3% 100 0·2% 1·0% 3·5%

Indicator 6.1.1: Risk-weighted prevalence 
of populations using unsafe or unimproved 
water sources, as measured by the 
summary exposure value for unsafe water

≤1% 13% 34·3% –23·6% 100 –4·3% 17·7% –48·3%

Indicator 6.2.1a: Risk-weighted prevalence 
of populations using unsafe or unimproved 
sanitation, as measured by the summary 
exposure value for unsafe sanitation

≤1% 10% 31·7% –23·1% 100 –6·2% 12·2% –61·4%

Indicator 6.2.1b: Risk-weighted prevalence 
of populations without access to a 
handwashing facility, as measured by the 
summary exposure value for unsafe hygiene

≤1% 0% 33·2% –23·3% 100 –2·5% 22·8% –31·3%

Indicator 7.1.2: Risk-weighted prevalence of 
household air pollution, as measured by the 
summary exposure value for household air 
pollution

≤1% 34% 20·1% –20·0% 100 –8·3% 5·5% –72·6%

Indicator 8.8.1: Age-standardised all-cause 
disability-adjusted life-years attributable to 
occupational risks

Undefined ·· 830·0 per 
100 000 population

·· ·· –1·7% 646·2 per 
100 000 population

–22·1%

Indicator 11.6.2: Population-weighted 
mean levels of PM2·5

Undefined ·· 47·5 ·· ·· –0·9% 41·4 –12·9%

Indicator 16.1.1: Age-standardised death 
rate due to interpersonal violence

Undefined ·· 5·1 per 
100 000 population

·· ·· –3·3% 3·1 per 
100 000 population

–39·1%

Indicator 16.1.2: Death rate due to conflict 
and terrorism (per 100 000 population)

Undefined ·· 1·9 per 
100 000 population

·· ·· –47·5% <0·01 per 
100 000 population

–100·0%

Indicator 16.1.3a: Age-standardised 
prevalence of physical violence experienced 
by populations in the past 12 months

Undefined ·· 7·8% ·· ·· –0·1% 7·7% –0·9%

Indicator 16.1.3c: Age-standardised 
prevalence of sexual violence experienced 
by populations in the past 12 months

Undefined ·· 3·3% ·· ·· –0·9% 2·9% –12·1%

Indicator 16.2.3: Age-standardised 
prevalence of females and males aged 
18–29 years who experienced sexual 
violence by age 18 years

≤0·5% 0% 9·8% –19·8% 100 –0·1% 9·6% –1·8%

(Table 2 continues on next page)
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rates of decline from 2015 to 2030 that are two to 
ten times higher than what was recorded for 1990–2015. 
To bring such ambition closer to reality for all 
populations, the UN and other agencies will need to 
provide technical leadership and financial support, 
particularly for the countries with the lowest health-
related SDG performance.

A subset of SDG indicators, such as NCD mortality and 
suicide mortality, represent both the expansion of the 
SDG agenda to encompass broader health priorities 
beyond the narrower focus of the Millennium 
Development Goals and the establishment of ambitious 
yet potentially more feasible targets to meet within a 
15 year time frame. At first glance, reducing NCD or 
suicide mortality by a third from 2015 to 2030—on 
average, the equivalent of a 2·7% reduction per year—
might not seem particularly ambitious. Yet, amid the 
rising number of total deaths due to NCDs and challenges 
associated with providing quality NCD services in 
many countries,23,34 this rate of change ranked in the 91st 
to 93rd percentiles of country-level annualised rates of 
change achieved from 1990 to 2015. However, to truly 
eliminate many health challenges, as the SDGs set out to 
do by 2030, most—if not all—countries will need to 
achieve rates of change that surpass those ever achieved 
in the past. This is particularly true for child overweight, 
for which most countries have only seen rising prevalence 
since 1990; tuberculosis, a disease that has received 
comparably less international funding than have HIV 
and malaria;79 road injury mortality; and most non-fatal 
violence measures. All countries had less than 
5% probability of attaining child overweight and road 
injury mortality targets, highlighting priority areas for 
intervention globally.

Our global attainment analysis, which is grounded in 
historical rates of change, offers a mechanism to assess 
the ambitiousness of undefined targets. For instance, 
SDG target 3.a calls for strengthening the implementation 
of the WHO Framework Convention on Tobacco Control 

in all countries, a target against which changes in current 
smoking prevalence are not easily evaluated. The 90th 
mean global percentile of country-level rates of change in 
current smoking prevalence was a 1·6% decline per year 
from 1990 to 2015, which equated to a 21·9% decrease 
from 2015 to 2030 at the global level. Notably, the GPW13 
calls for a 25% reduction in current tobacco use within 
5 years (ie, a 5·8% decline per year),3 a pace that far 
exceeds what countries have achieved in the recent past.

The setting of targets is both a technical and political 
exercise, aiming to balance important societal objectives 
with the reality that many bold targets might be 
challenging, if not impossible, to achieve within short 
periods of time. Instituting targets solely on the basis of 
past rates of change and data is unlikely to happen within 
global and national policy circles; even if it could occur, 
such an approach might be equally unhelpful given that 
galvanising new funds, innovations, and commitments 
to improving population health worldwide often requires 
setting sights beyond what seems possible today. Instead, 
we hope that the methods used in this study will be 
useful in providing technical underpinnings for setting 
realistic and achievable targets; in the long run, such 
targets are likely to be more effective in driving action. 
We view these results as an important entry point for 
charting possible pathways to accelerated gains by 2030, 
as well as identifying more tangible interim goalposts 
against which countries can track ongoing advances and 
needs. As the Inter-agency and Expert Group on 
Sustainable Development Goal Indicators and UN 
Statistical Commission prepare for their formal review 
and revision of the global indicator framework in 2020, 
these findings might serve as inputs for consideration.

The perceived feasibility of target attainment can shape 
how international institutions, funding agencies, and 
countries approach health challenges. In particular, strict 
interpretation of the UN’s targets for elimination or 
universal coverage sets very high bars for success 
(eg, 100% coverage or elimination). Although elimination 

2030 target used 
in this analysis

Projected 
attainment 
in 2030

Global average in 
2015

Global 
required 
annualised 
rates of 
change to 
meet SDG 
target by 
2030

Global 
percentile 
based on 
country-level 
annualised 
rates of 
change from 
1990 to 2015

Country-level 
annualised rates 
of change from 
1990 to 2015 
based on the 
mean percentiles 
for defined targets 
(90th percentile)

Global average in 
2030

Global 
percentage 
change, 
2015–30

(Continued from previous page)

Indicator 17.19.2c: Percentage of 
well-certified deaths by a vital registration 
system among a country’s total population

≥80% 37% 43·5% 4·1% 98 1·9% 57·4% 32·0%

Using the global average observed in 2015 for each of the 25 health-related indicators with defined targets, we calculated the global annualised rates of change required to meet these targets by 2030 (or by 2020 in 
the case of road injury mortality). The global required annualised rates of change were then compared with country-level annualised rates of change calculated from 1990 to 2015. The percentiles in which the global 
required annualised rates of change fell among country-level annualised rates of change in the past were ascertained, and then the average of these percentiles was computed (90th percentile) to serve as a way to 
assess defined SDG targets and potential targets for indicators that do not currently have defined SDG targets. The 90th percentile annualised rates of change observed for each indicator was applied to the global 
average in 2015 to compute the equivalent average in 2030 and percentage change from 2015 to 2030 if these rates of change are achieved during the SDG era. SDG=Sustainable Development Goal.

Table 2: Predicting global attainment of health-related SDG indicators on the basis of past pace of progress observed across countries
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has been achieved for some diseases in various settings 
(eg, malaria and a subset of neglected tropical diseases), 
truly ending an epidemic is much more complex for 
others, especially in the absence of fully effective vaccines 
or a radical cure. For other SDG indicators, such as 
intimate partner violence, elimination should be wholly 
feasible; yet to completely end all violent acts would 
require societal, cultural, political, and legal structures 
to fully align. Without more concrete strategies and 
funding for elimination, setting such ambitious targets 
could risk setting countries up for short-term failure 
and longer-term obstacles to instituting sustainable 
programmes; such arguments have been recently made 
about ambitions to eliminate HIV.80 Nonetheless, HIV 
remains a massive public health threat, particularly 
because global financing has plateaued, domestic health 
spending on HIV has stayed low among high-burden 
countries,79 and its incidence has not declined as quickly 
in younger as in older populations.26 It could also be 
argued that aiming for elimination but falling short in 
2030 would still substantially improve the lives of 
millions and facilitate medical breakthroughs that might 
not be funded without a global elimination campaign. 
How best to galvanise accelerated action against the 
world’s largest health challenges is far from clear; going 
forward, the GBD study can offer international agencies 
and countries alike a platform through which different 
operationalisations of SDG targets can be tested.

Comparisons with other assessments
International agencies and the GBD study began 
producing annual reports of country estimates for the 
health-related SDG indicators in 2016. Of the 52 health-
related indicators, GBD 2017 reported on 41, WHO 
reported on 37 in its 2018 World Health Statistics report,6 
the World Bank covered 33 in its 2018 SDG Atlas,7 and 
the Sustainable Development Solutions Network 
included 27.4 Standardisation of definitions and methods 
used to calculate the health-related SDG indicators could 
improve comparability across organisations and collab-
orations involved in monitoring the SDGs. The complete 
set of metadata for SDG indicators, provided by the 
UN and other international organisations, comes with 
instructions on how indicators should be measured.81 

However, GBD approaches to measurement differ from 
WHO approaches in various ways. For example, we 
use age-standardised rates for indicators that include 
mortality or incidence (eg, NCD mortality, suicide 
mortality, probability of death), whereas WHO generally 
use all-age rates. Furthermore, we define child overweight 
in terms of body-mass index for age and sex to align with 
the definition of overweight and obesity for adults, rather 
than in terms of weight for height. We also include all 
women of reproductive age in measurement of the met 
need for family planning indicator rather than limiting 
this measure to only women who are married or in 
a union. GBD also offers estimates for more years 

and locations than other organisations currently do, 
supporting the overarching SDG endeavour of leaving no 
one behind.

Strengths
An important strength of GBD 2017 is the increasing 
number of collaborators involved: participation increased 
by more than 44% from 2016, with collaborators from 
144 countries and two territories. The collaborator 
network offers multiple benefits to the GBD study, and in 
the case of the SDGs, it provides the particular benefit of 
supporting international and national policy dialogue, 
connecting technical infor mation to the political needs 
of the health-related SDGs. Health programmes and 
plans have a limited chance of success in the absence of 
robust evidence and policy dialogue. The benchmarking 
presented in GBD 2017 can help countries to promote 
and increase account ability at the national level. The 
bottom line is the need to enhance mutual understanding 
of the SDG agenda across the entire global range 
of stakeholders and to champion the importance of 
national ownership of local guidance, monitoring, and 
management in achieving SDG targets.

To facilitate comparisons across locations and over 
time of the diverse array of health-related SDG indicators, 
we have produced an overall SDG index since 
GBD 2015.5,13 The health-related SDG index is not 
presented in lieu of monitoring individual indicators, 
which we also do here. Instead, this index provides a 
mechanism by which overall performance across health-
related SDGs can be more easily compared. A single, 
robust measure ment such as the health-related SDG 
index is a useful tool for policy makers and other decision 
makers to interpret the performance of a particular 
location. With the production of time trends for several 
indicators, the SDG index also facilitates the under-
standing of the pace of progress. While index values 
represent a combination of different dimensions con-
sidered together as a proxy of health-related SDG 
indicator performance, results reported by individual 
indicator allow for more nuanced analyses.

Limitations of indicator measurement
Our measurement of the health-related SDG indicators 
is subject to the limitations of the broader GBD 2017 
study and its estimation processes; details can be found 
in the accompanying GBD 2017 capstone papers23–27 and 
in appendix 1 (part 1). Beyond these limitations, there 
are other important limitations that are specific to this 
analysis.

First, for measurement of health worker density we 
used ISCO 88 codes as the base classification system 
instead of ISCO 08, which is a more recent system than 
ISCO 88 that offers greater detail and standardisation. 
However, few occupational data sources currently include 
ISCO 08 codes, and benchmarking all past surveys to 
ISCO 08 would have resulted in substantial information 
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loss. In future GBD iterations, we aim to collate more 
recent occupational data and to further refine health 
worker cadre mapping. Additionally, the UN includes 
density of dentist personnel in health worker density 
estimates, but the GBD study does not because including 
the four health cadres leads to counterintuitive results. 
Finally, the measure of health worker density can reveal 
only the quantity, not the quality, of available care.

Second, continued data sparsity for many violence 
measures, particularly for males and non-intimate 
partners, results in comparatively high uncertainty for 
these SDG indicators. Data on the prevalence of any 
form of violence are also subject to a number of 
measurement biases. All data for these indicators are 
self-reported and subject to recall bias and varying 
interpretations of survey questions. Variation in case-
definitions or survey questions used by different surveys 
might also lead to increased uncertainty. We did not 
estimate psychological violence because there was 
no good standard for how to consistently measure it. 
Cultural influences, legal barriers to reporting, and 
stigma can also lead to underreporting and make the 
interpretation of self-reported data challenging, partic-
ularly for sensitive topics such as violence and other self-
reported SDG indicators. Suicide is another indicator 
that might be affected by religious, cultural, and legal 
barriers to reporting. Accurate monitoring of violence 
measures requires routine, carefully implemented data 
collection, experienced interviewers, and thoughtful 
design for data intake, as well as ensuring that adequate 
protections and resources are available for victims of 
violence.

Third, owing to overall data sparsity, many challenges 
remain in modelling of both temporal and age patterns 
for non-fatal health outcomes; for the SDGs, this 
challenge is particularly pronounced for hepatitis B. Our 
current hepatitis B vaccine coverage covariate, a key 
input into hepatitis B incidence modelling, is limited 
to infant vaccination coverage. Because the current iter-
ation of DisMod-MR cannot accommodate age-specific 
covariates, the effects of vaccination in older children and 
young adults for countries with long-running hepatitis B 
vaccination programmes (eg, Taiwan [province of China]) 
are not well captured. A priority of future GBD iterations 
is to use a version of DisMod that will allow for age-
specific covariates, which will benefit hepatitis B 
modelling. Additionally, expanding the underlying data 
inputs for hepatitis seroprevalence, particularly for age 
groups that have benefited from vaccination programmes, 
has the potential to substantially improve hepatitis B 
estimation; for instance, the Polaris Observatory has 
markedly increased its seroprevalence data collection 
efforts in recent years, and such data have yet to be 
incorporated into the GBD study.

Fourth, our estimates of UHC currently only capture 
service coverage and do not include the second 
dimension of financial risk protection. The addition of 

financial risk protection and catastrophic health spending 
is a priority for future iterations of the GBD study. 
Ongoing review by the WHO Task Force on Metrics 
for GPW13 will likely yield recommendations that will 
inform future GBD revisions of how to measure UHC 
service coverage.

Fifth, the UN’s metadata definition for vaccine coverage 
includes the human papillomavirus vaccine, but we do 
not currently include this vaccine owing to the limited 
number of countries with available data. Future iterations 
of the GBD study will aim to estimate human papilloma-
virus vaccine coverage.

Sixth, conflicts and refugee populations might affect 
SDG indicator trends in ways not well captured by our 
data. Although these factors introduce additional un-
certainty to our estimates, these populations cannot be 
ignored, and GBD strives to make the best estimates 
based on the available data.

Limitations of forecasting and attainment analyses
Generating forecasts has inherent limitations: when 
forecasts are grounded in past rates of change, we cannot 
fully account for what might occur between now and 
2030, including changes in health financing and global 
health priorities, conflict, and climate change. Positive 
developments, such as new medical advances, can be 
challenging to predict, as are negative events, such as the 
emergence of drug resistance. Continued improvements 
in our overall fore casting framework and specific 
approaches by cause, risk, and intervention have the 
potential to further advance our ability to understand 
how and where the largest challenges in making progress 
on the health-related SDGs might occur.

Limitations of indicator scaling and index construction
Ideally, we would systematically implement a scaling 
approach that accounts for the lowest possible levels 
of avoidable mortality, non-fatal outcomes, and risk 
exposures given current medical technologies and 
population-level interventions and the highest levels 
of coverage conditional upon measurable scale-up con-
straints or system inefficiencies. Scaling these indi cators 
to the 2·5th and 97·5th percentiles of 1000 draws over 
time approximates this approach and allows consistent 
comparison of performance across indicators and 
locations. Nonetheless, our scaling strategy can either 
mask the potential for further improve ments or imply 
worse performance, especially in relation to more 
modest SDG targets. Although the addition or refinement 
of new health-related SDG indicators with each GBD 
cycle is viewed as supportive of a more comprehensive 
assessment of the health-related SDGs, such updates can 
result in changes in individual countries’ overall index 
values and relative rankings (appendix 2). These changes 
reflect our efforts to collectively improve the data for and 
science of monitor ing the health-related SDGs. Overall 
index scores can be affected by indicators linked to fatal 
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discontinuities, whereby an abrupt increase in deaths 
one year might not be present in the following year. 
We continue to use the geometric mean for the health-
related SDG index. This decision might result in lower 
overall index scores for some locations if they experience 
worsening per formance on particular indicators; 
however, it provides a more direct reflection of how the 
SDGs have been established by the UN and UN member 
states.82

Limitations of data availability and disaggregation
GBD data are currently only available by sex, and not by 
gender, which limits the scope of analyses that can be 
conducted. The binary application of sex does not encom-
pass differences in transgender and other popu lations. 
We currently only present data disaggregated by sex for 
ten indicators. Further collection and disag gregation of 
data would strengthen the ability of the GBD to support 
additional sex-specific analyses. For some new indi-
cators, such as violence, some countries have better data 
collection systems in place than do others, and increased 
data collection is needed to make accurate comparisons 
between countries. Overall, the availability and repre-
sentative ness of reported numbers from each country, 
particularly low-SDI and middle-SDI countries, could be 
improved by increased data collection, surveillance, and 
reporting at the national level.

Future directions
Important refinements to our estimation process are 
made with each GBD iteration. As discussed already, one 
priority is to improve our measurement of UHC service 
coverage (SDG indicator 3.8.1), generate comprehensive 
estimates of catastrophic health expenditures (SDG 
indicator 3.8.2), and then ultimately develop an overall 
measure of UHC. In theory, UHC service coverage and 
catastrophic health expenditures (the inverse of financial 
risk protection) should be linked; however, to date, their 
measurement has generally involved separate en—
deavours. GBD and collaborators are working to update 
estimates of UHC in this direction in the near future, in 
line with the WHO/World Bank framework.83 We 
currently use the arithmetic mean to construct the UHC 
service coverage index; however, other methods of index 
construction might be considered for future analyses. 
Other future priorities include analysing results by age 
as well as by sex, generating subnational projections, 
decomposing potential drivers of indicator-level progress, 
and further advancing the quantity and quality of data 
used in overall GBD estimation. Two other indicators, 
coverage of substance use disorder treatment (SDG 
indicator 3.5.1) and populations who feel safe walking 
home alone (SDG indicator 16.1.4), also are candidates 
for future inclusion pending data availability and access. 
Furthermore, it might be worthwhile to revisit what 
constitutes health-related SDGs, particularly as the UN 
Statistical Commission prepares for its formal review of 

current indicators and proposed additions. Finally, in 
view of the reasonably short window for the SDG era, 
there is increasing interest in developing model-based 
scenarios wherein the effects of investment “X” or 
introduction of intervention “Y” can be explored. The 
forecasting frame work developed by Foreman and 
colleagues sets the foundation for such work36 given that 
the causal relationships captured and propagated 
through projections can be set at different levels or 
altered in response to funding changes (eg, 10% budget 
cut and its effects on HIV).83 

Conclusion
International institutions are increasingly calling for 
disaggregated data to guide decision making in health, 
and the SDGs are no exception. The SDG health-related 
index varied greatly at the subnational level in many 
countries, reflecting the need to focus on subnational 
health inequalities in the SDG era. Globally, males 
generally experienced a greater toll than did females 
from the ten health-related indicators analysed, 
emphasising the importance of both health data and 
programmes that incorporate sex-specific dimensions. 
Although most countries were projected to have 
improved SDG index scores in 2030, progress is slower 
than what is needed to attain defined targets across a 
wide range of health domains, including NCDs, which 
have many recommended best buy policies that have yet 
to be widely implemented. Countries and supporting 
international agencies must move beyond commitment 
to implemen tation, with a special focus on monitoring 
gains and gaps on the health-related SDGs beyond 
national trends. As shown by past rates of country-level 
progress, we have the opportunity to catalyse substantial 
gains in the future if the right investments and focus can 
occur today.
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Prevention Branch (J J Lang PhD), Public Health Risk Sciences Division 
(A Badawi PhD), Public Health Agency of Canada, Toronto, ON, Canada; 
Department of Environmental Health Engineering 
(Prof K Balakrishnan PhD), Sri Ramachandra Medical College and 
Research Institute, Chennai, India; Department of Hypertension 
(Prof M Banach PhD), Medical University of Lodz, Lodz, Poland; Polish 
Mothers’ Memorial Hospital Research Institute, Lodz, Poland 
(Prof M Banach PhD); Department of Epidemiology and Public Health 
(Prof M Kivimäki PhD, M R Mathur PhD), Department of Health 
Informatics (S Chung PhD), Department of Psychology (M Kumar PhD), 
Ear Institute (Prof A C Davis PhD), Institute for Global Health 
(H Haghparast Bidgoli PhD), Institute of Health Informatics 
(A Banerjee PhD), The UCL Centre for Global Health Economics 
(C Birungi MSc), University College London, London, UK; Faculty of 
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Santa Monica, CA, USA (R J Battista MBA, M Fazeli PhD); Melbourne 
Medical School, Melbourne, VIC, Australia (Prof B T Baune PhD); 
Department of Psychiatry (Prof S Bazargan-Hejazi BEP), 
Charles R Drew University of Medicine and Science, Los Angeles, CA, 
USA; Department of Psychiatry and Biobehavioral Sciences 
(Prof S Bazargan-Hejazi BEP), University of California Los Angeles, 
Los Angeles, CA, USA; Department of Community Medicine 
(Prof N Bedi MD), Gandhi Medical College Bhopal, Bhopal, India; 
Department of Environmental Health Science (S Gallus DSc), 
Department of Neuroscience (E Beghi MD, G Giussani PhD), 
Department of Oncology (M Cortinovis PhD), Department of Renal 
Medicine (B Bikbov MD, N Perico MD), Mario Negri Institute for 



Global Health Metrics

2128 www.thelancet.com   Vol 392   November 10, 2018

Pharmacological Research, Milan, Italy (Prof G Remuzzi MD); Air 
Pollution Research Center (B Heibati PhD), Department of Community 
Medicine (A Tehrani-Banihashemi PhD), Department of Health Policy 
(H Shabaninejad PhD), Department of Neuroscience (M Safdarian MD), 
Health Management and Economics Research Center 
(M Behzadifar PhD), Physiology Research Center (M Yousefifard PhD), 
Preventive Medicine and Public Health Research Center 
(M Moradi-Lakeh MD, A Tehrani-Banihashemi PhD, K Vosoughi MD), 
Iran University of Medical Sciences, Tehran, Iran (T Beyranvand PhD, 
F Farhadi MD); Social Determinants of Health Research Center 
(M Behzadifar PhD), Lorestan University of Medical Sciences, 
Khorramabad, Iran (M Behzadifar MS); Department of Neurology 
(Prof Y Béjot PhD), University Hospital of Dijon, Dijon, France; Dijon 
Stroke Registry - UFR Sciences Santé (Prof Y Béjot PhD), University of 
Burgundy, Dijon, France; Public Health Department (B Bekele MPH, 
H Y Hassen MPH), Mizan-Tepi University, Teppi, Ethiopia 
(A Henok MPH); Tewelde Legesse Health Sciences College, Mekelle, 
Ethiopia (S A Belay MPH); Department of Ophthalmology and Visual 
Science (Prof J J Huang MD), School of Forestry and Environmental 
Studies (Prof M L Bell PhD), Yale University, New Haven, CT, USA; 
Department of Medicine (A K Bello PhD), University of Alberta, 
Edmonton, AB, Canada; Center for Clinical and Epidemiological 
Research (A C Goulart PhD), Department of Biomechanics 
(L G Mandarano-Filho PhD), Department of Internal Medicine 
(I M Bensenor PhD, Prof I S Santos PhD), Department of Medicine 
(Prof P A Lotufo DrPH), Department of Pathology and Legal Medicine 
(M R Tovani-Palone MSc), Department of Psychiatry (Y Wang PhD), 
Division of Ophthalmology (J M Furtado MD), University Hospital, 
Internal Medicine Department (A C Goulart PhD), University of São 
Paulo, São Paulo, Brazil; Langone Medical Center (A Shafieesabet MD), 
WHO Collaborating Center (H Benzian PhD), New York University, 
New York, NY, USA; Adigrat University, Adigrat, Ethiopia 
(A K Berhe MSc); School of Public Health (A K Berhe MSc), Wolaita 
Sodo University, Addis Ababa, Ethiopia; Division of Cardiology 
(Prof A E Berman MD), Medical College of Georgia at Augusta 
University, Augusta, GA, USA; Department of Health Policy 
(Prof A E Berman MD), Personal Social Services Research Unit 
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Center Groningen, Groningen, Netherlands; Institute of Hygiene and 
Tropical Medicine (A C Garcia MPH), Nova University of Lisbon, Lisbon, 
Portugal; Epidemiology Department (A C Garcia MPH), National Health 
Institute Doutor Ricardo Jorge (INSA), Lisbon, Portugal; International 
Trachoma Initiative (T Gebre PhD), Task Force for Global Health, 
Decatur, GA, USA; School of Public Health (A T Gebremedhin MPH, 
D Hendrie PhD, T R Miller PhD), Curtin University, Perth, WA, 
Australia; Division of Human Nutrition and Health 
(Prof J M Geleijnse PhD), Wageningen University & Research, 
Wageningen, Netherlands; Institute of Epidemiology, Biostatistics and 
Informatics (S Getachew MPH), Institute of Medical Epidemiology 
(I Shiue PhD), Martin Luther University Halle-Wittenberg, Halle, 
Germany; Social Determinants of Health Research Center 
(H Ghiasvand PhD), University of Social Welfare and Rehabilitation 

Sciences, Iran (Z Jorjoran Shushtari PhD, M Noroozi PhD); Department 
of Health Care Policy and Management (M Ghimire MA), University of 
Tsukuba, Tsukuba, Japan; Department of Respiratory Medicine 
(Prof A G Ghoshal MD), National Allergy, Asthma, and Bronchitis 
Institute, Kolkota, India; Department of Respiratory Medicine 
(Prof A G Ghoshal MD), Fortis Hospital, Kolkata, India; Department of 
Cardiovascular, Dysmetabolic, and Ageing-Associated Diseases 
(S Giampaoli MD), National Public Health Institute, Rome, Italy; 
Department of Public Health (S Giampaoli MD), Texas Tech University, 
Lubbock, TX, USA; Division of Health Sciences (O A Uthman PhD), 
Unit of Academic Primary Care (Prof P S Gill DM), University of 
Warwick, Coventry, United Kingdom; Research Center of Neurology, 
Moscow, Russia (E V Gnedovskaya PhD, M A Kravchenko PhD); Center 
for the Study of Regional Development (S Goli PhD), Centre for Ethics 
(T Khanna PhD), Jawahar Lal Nehru University, New Delhi, India; 
Nursing and Health Sciences Department (P N Gona PhD), University 
of Massachusetts Boston, Boston, MA, USA; Department of Biostatistics 
and Epidemiology (S V Gopalani MPH), University of Oklahoma, 
Oklahoma City, OK, USA; Department of Health and Social Affairs 
(S V Gopalani MPH), Government of the Federated States of Micronesia, 
Palikir, Federated States of Micronesia; Metabolic Epidemiology Section 
(A Goto MD), National Cancer Center, Chuo-ku, Japan; School of 
Medicine (A Grada MD), Boston University, Boston, MA, USA; Registro 
Tumori Integrato (G Grosso PhD), Vittorio Emanuele University 
Hospital Polyclinic, Catania, Italy; Department of Epidemiology 
(Prof H C C Gugnani PhD), Department of Microbiology 
(Prof H C C Gugnani PhD), Saint James School of Medicine, The Valley, 
Anguilla; School of Public Health (Prof F Guillemin PhD), University of 
Lorraine, Vandoeuvre-les-Nancy, France; School of Dentistry 
(Prof A L S Guimaraes PhD), State University of Montes Claros, Montes 
Claros, Brazil; Department of Epidemiology (P C Gupta DSc, 
D N Sinha PhD), Healis Sekhsaria Institute for Public Health, Mumbai, 
India; Commissioner of Public Health (Prof R Gupta MD), West Virginia 
Bureau for Public Health, Charleston, WV, USA; Department of Health 
Policy, Management & Leadership (Prof R Gupta MD), West Virginia 
University School of Public Health, Morgantown, WV, USA; Academics 
and Research (Prof R Gupta MD), Rajasthan University of Health 
Sciences, Jaipur, India; Department of Preventive Cardiology 
(Prof R Gupta MD), Eternal Heart Care Centre & Research Institute, 
Jaipur, India; Department of Cardiology (T Gupta MD), Montefiore 
Medical Center, Bronx, NY, USA; Department of Epidemiology and 
Population Health (H Hosgood PhD), Albert Einstein College of 
Medicine, Bronx, NY, USA (T Gupta MD); Department of Public Health 
(J A Haagsma PhD, S Kochhar MD), Erasmus University Medical 
Center, Rotterdam, Netherlands; Lawson Health Research Institute, 
London, ON, Canada (V Hachinski DSc); Department of Family and 
Community Medicine (Prof R R Hamadeh DPhil), Arabian Gulf 
University, Manama, Bahrain; School of Health and Environmental 
Studies (Prof S Hamidi DrPH), Hamdan Bin Mohammed Smart 
University, Dubai, United Arab Emirates; Neurology Department 
(Prof G J Hankey MD), Sir Charles Gairdner Hospital, Perth, WA, 
Australia; Department of Disease, Epidemics, and Pandemics Control 
(J Nansseu MD), Department of Vital and Health Statistics 
(H L Harb MPH), Ministry of Public Health, Beirut, Lebanon; Achutha 
Menon Centre for Health Science Studies (P Jeemon PhD, G Mini PhD, 
Prof K R Thankappan MD), Cardiology Department 
(Prof S Harikrishnan MD), Neurology Department (Prof P Sylaja MD), 
Sree Chitra Tirunal Institute for Medical Sciences and Technology, 
Trivandrum, India (Prof P Sylaja MD); Health Education and Health 
Promotion Department, School of Public Health (L Jahangiry PhD), 
Tabriz University of Medical Sciences, Tabriz, Iran (H Haririan PhD, 
H Hassankhani PhD); Research and Development Unit 
(Prof J M Haro MD, A Koyanagi MD), San Juan de Dios Sanitary Park, 
Sant Boi de Llobregat, Spain; Department of Medicine 
(Prof J M Haro MD), University of Barcelona, Barcelona, Spain; 
Independent Consultant, Tabriz, Iran (H Hassankhani PhD); Unit of 
Epidemiology and Social Medicine (H Y Hassen MPH), University 
Hospital Antwerp, Wilrijk, Belgium; Clinical Sciences 
(R Havmoeller PhD), Karolinska University Hospital, Stockholm, 
Sweden; Endorinology and Metabolism Research Center 
(B Heidari MD), Teikyo University School of Medicine, Tehran, Iran; 
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Department of Environmental Health Engineering (M Heidari PhD), 
Hormozgan University of Medical Sciences, Bandar Abbas, Iran; 
Department of Statistics and Econometrics (Prof C Herteliu PhD, 
A Pana MD), Bucharest University of Economic Studies, Bucharest, 
Romania; A C S Medical College and Hospital, Nastaran, Iran 
(B Heydarpour BEP, Prof U Kapil MD); Research Coordination 
(Prof M Híjar PhD), AC Environments Foundation, Cuernavaca, Mexico; 
Department of Epidemiology (Prof H W Hoek MD), Department of 
Health and Behavior Studies (Prof I D Sigfusdottir PhD), Columbia 
University, New York, NY, USA; Department of Nutritional Sciences 
(D J Hoffman PhD), Rutgers University, New Brunswick, NJ, USA; 
University of Texas Austin, Austin, TX, USA (M K Hole MD); Guilan 
Road Trauma Research Center (E Homaie Rad PhD), School of Health 
(E Homaie Rad PhD), Guilan University of Medical Sciences, Rasht, 
Iran; Transdisciplinary Centre for Qualitative Methods (P Hoogar PhD), 
Manipal University, Manipal, India; Department of Pulmonology 
(N Horita PhD), Yokohama City University, Kanazawa-ku, Yokohama, 
Japan; Center for Translation Research and Implementation Science 
(G A Mensah MD), Institute of Health Policy and Development Studies 
(Prof H Lam PhD), National Heart, Lung, and Blood Institute 
(E K Peprah PhD), National Human Genome Research Institute 
(N Horita PhD), National Institutes of Health, Bethesda, MD, USA 
(A Pervaiz MHA); Department of Computer Science 
(M Hosseinzadeh PhD), University of Human Development, 
Sulaimaniyah, Iraq (M Hosseinzadeh PhD); Department of Internal 
Medicine (M Hostiuc PhD), Bucharest Emergency Hospital, Bucharest, 
Romania; Clinical Legal Medicine (S Hostiuc PhD), National Institute of 
Legal Medicine Mina Minovici, Bucharest, Romania; Faculty of Medicine 
Tunis (Prof M Hsairi MPH), Medicine School of Tunis, Baab Saadoun, 
Tunisia; Department of Epidemiology and Health Statistics 
(Prof G Hu PhD), Central South University, Changsha, China; Solar 
Cookers International, Sacremento, CA, USA (C Hughes MA); School of 
Public Health (Prof E U Igumbor PhD), University of the Western Cape, 
Bellville, Cape Town, South Africa; Department of Public Health 
(Prof E U Igumbor PhD), Walter Sisulu University, Mthatha, South 
Africa; Department of Public Health and Community Medicine 
(O S Ilesanmi PhD), University of Liberia (O S Ilesanmi PhD), 
University of Liberia, Monrovia, Liberia; Global Health and 
Development Department (Prof U Iqbal PhD), Graduate Institute of 
Biomedical Informatics (D N A Ningrum MPH), Taipei Medical 
University, Taipei, Taiwan, Taiwan; Department of Psychology 
(M A Stokes PhD), Institute for Physical Activity and Nutrition 
(S Islam PhD), School of Medicine (P Lamichhane PhD, 
M Rahman PhD), Deakin University, Burwood, VIC, Australia; 
Surveillance and Health Services Research (F Islami PhD), American 
Cancer Society, Atlanta, GA, USA; Department of Global and 
Community Health (K H Jacobsen PhD), George Mason University, 
Fairfax, VA, USA; Department of Parasitic Diseases (S K Jain MD), 
National Centre for Disease Control Delhi, Delhi, India; Medical 
Sciences Department (Prof M Jakovljevic PhD), University of 
Kragujevac, Kragujevac, Serbia; Department of Internal Medicine 
(S K Jassal MD), University of California San Diego, San Diego, CA, 
USA; Newcastle University, Tyne, UK (M Javanbakht PhD); Faculty of 
Graduate Studies (A U Jayatilleke PhD), Institute of Medicine 
(A U Jayatilleke PhD), University of Colombo, Colombo, Sri Lanka; 
Department of Community Medicine (R P Jha MSc), Department of 
Medicine (O Singh PhD), Banaras Hindu University, Varanasi, India; 
Environmental Research Center (J S Ji DSc), Global Health Research 
Center (L L Yan PhD), Duke Kunshan University, Kunshan, China; 
Beijing Institute of Ophthalmology (Prof J B Jonas MD), Beijing 
Tongren Hospital, Beijing, China; New South Wales Health, Sydney, 
NSW, Australia (J Jonnagaddala PhD); Centre for Community Medicine 
(A Joshi MD, A P Pakhare MD), Department of Cardiology 
(Prof N Naik DM, Prof A Roy MD), Department of Endocrinology, 
Metabolism, & Diabetes (Prof N Tandon PhD), Department of 
Paediatrics (Prof R Lodha MD), Department of Psychiatry 
(Prof R Sagar MD), All India Institute of Medical Sciences, New Delhi, 
India; Institution of Health and Nutrition Sciences (J J Jozwiak PhD), 
Czestochowa University of Technology, Czestochowa, Poland; Faculty of 
Medicine and Health Sciences (J J Jozwiak PhD), University of Opole, 
Opole, Poland; School of Health Sciences (S B Jungari MA), Savitribai 

Phule Pune University, Pune, India; Institute of Family Medicine and 
Public Health (M Jürisson PhD), University of Tartu, Tartu, Estonia; 
Department of Community Medicine (M K MD), Employees’ State 
Insurance Model Hospital, Chennai, India; School of Public Health 
(Z Kabir PhD), University College Cork, Cork, UK; Department of Public 
Health (M Kahssay MPH, M L Liben MPH), Samara University, Samara, 
Ethiopia; European Observatory on Health Systems and Policies, 
London, UK (M Karanikolos MPH); School of Interdisciplinary Arts and 
Sciences (S Karimi PhD), University of Washington Tacoma, Tacoma, 
WA, USA; Baqiyatallah Research Center for Gastroenterology and Liver 
Diseases (H Karimi-Sari MD), Student Research Committee 
(M Khosravi MD), Baqiyatallah University of Medical Sciences, Tehran, 
Iran; Department of Molecular Hepatology (H Sharafi PhD), 
Department of Young Investigators (H Karimi-Sari MD), Middle East 
Liver Disease Center, Tehran, Iran; Department of Anesthesiology & 
Pain Medicine (N J Kassebaum MD), Seattle Children’s Hospital, Seattle, 
WA, USA; MRC/CSO Social and Public Health Sciences Unit 
(S V Katikireddi PhD), University of Glasgow, Glasgow, UK; School of 
Health Care Administration (Prof A Kaul MD), Oklahoma State 
University, Tulsa, OK, USA; Health Care Delivery Sciences 
(Prof A Kaul MD), University of Tulsa, Tulsa, OK, USA; Department of 
Epidemiology and Biostatistics (D S Kazi MD, K M Mehta DSc), 
Department of Medicine (D S Kazi MD), University of California 
San Francisco, San Francisco, CA, USA; Midwifery Program 
(S Kebede MSc), Salale University, Fiche, Ethiopia; ODeL campus 
(Prof P N Keiyoro PhD), School of Medicine (Prof G Yonga MD), 
University of Nairobi, Nairobi, Kenya (M Kumar PhD); Department of 
Linguistics and Germanic, Slavic, Asian, and African Languages 
(G R Kemp BA), Michigan State University, East Lansing, MI, USA; 
Alcohol, Tobacco, & Other Drug Use Research Unit 
(Prof C D H Parry PhD), Cochrane South Africa (E Z Sambala PhD, 
A B Wiyeh MD, Prof C S Wiysonge MD), Non-Communicable Diseases 
Research Unit (Prof A P Kengne PhD), Medical Research Council South 
Africa, Cape Town, South Africa; Department of Medicine 
(Prof A P Kengne PhD, G A Mensah MD, J Noubiap MD, 
M S Shey PhD, Prof K Sliwa MD, L J Zuhlke PhD), Department of 
Paediatrics and Child Health (L J Zuhlke PhD), Department of 
Psychiatry and Mental Health (Prof D J Stein MD), Institute of 
Infectious Disease and Molecular Medicine (M S Shey PhD), University 
of Cape Town, Cape Town, South Africa; Institute of Cardiology 
(Prof A Keren MD), Assuta Hospital, Tel Aviv Yaffo, Israel; Heart Failure 
and Cardiomyopathies Center (Prof A Keren MD), Hadassah Hebrew 
University Hospital, Jerusalem, Israel; CSIR-Indian Institute of 
Toxicology Research (C Kesavachandran PhD), Council of Scientific & 
Industrial Research, Lucknow, India; Department of Public Health and 
Community Medicine (Prof Y S Khader PhD), Jordan University of 
Science and Technology, Ramtha, Jordan; Department of Statistics 
(B Khafaei PhD), Azad University, Omidiyeh Branch, Iran; School of 
Food and Agricultural Sciences (N Khalid PhD), University of 
Management and Technology, Lahore, Pakistan; Epidemiology and 
Biostatistics Department (E A Khan MPH), Health Services Academy, 
Islamabad, Pakistan; Department of Internal Medicine (M S Khan MD), 
John H Stroger, Jr Hospital of Cook County, Chicago, IL, USA; 
Department of Internal Medicine (M S Khan MD, T J Siddiqi MB, 
M S Usman MB), Dow University of Health Sciences, Karachi, Pakistan; 
Department of Epidemiology (G Naik MPH, J A Singh MD), Department 
of Medicine (P Ranjan PhD, J A Singh MD), Department of Psychology 
(D C Schwebel PhD), University of Alabama at Birmingham, 
Birmingham, AL, USA (M Khan MD, A R Sawant MD); Department of 
Pediatrics (Prof J A Towbin MD), University of Tennessee, Knoxville, TN, 
USA (M Khan MD); Department of Health Policy and Management 
(Prof Y Khang MD), Institute of Health Policy and Management 
(Prof Y Khang MD), Seoul National University, Seoul, South Korea; 
Department of Health Research (T Khanna PhD), National Institute for 
Research in Environmental Health (Y D Sabde MD), National Institute 
of Nutrition (Prof A Laxmaiah PhD), Regional Medical Research Centre 
(S Pati MD), Indian Council of Medical Research, New Delhi, India; 
International Otorhinolaryngology Research Association, Tehran, Iran 
(M Khosravi MD); Department of Nutrition and Health Science 
(Prof J Khubchandani PhD), Ball State University, Muncie, IN, USA; 
Clinical Epidemiology Unit (A A Kiadaliri PhD), Department of Clinical 
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Sciences (Prof B Norrving PhD), Lund University, Lund, Sweden; 
Ministry of Health, Nairobi, Kenya (H W Kiarie MSc); Kenya Revenue 
Authority, Nairobi, Kenya (D N Kiirithio MSc); Research and Data 
Solutions (D N Kiirithio MSc), Synotech Consultant, Nairobi, Kenya; 
Department of Health Sciences (Prof D Kim DrPH), Northeastern 
University, Boston, MA, USA; Department of Preventive Medicine 
(Y Kim PhD, Prof S Yoon PhD), Korea University, Seoul, South Korea; 
School of Medicine (Y Kim PhD), Xiamen University Malaysia, Sepang, 
Malaysia; Department of Nutrition (R W Kimokoti MD), Simmons 
College, Boston, MA, USA; Faculty of Health (Y Kinfu PhD), University 
of Canberra, Canberra, ACT, Australia; Department of Global 
Community Health and Behavioral Sciences (Prof A Kisa PhD), Tulane 
University, New Orleans, LA, USA; Department of Health Economics 
and Social Security (K Kissimova-Skarbek PhD), Institute of Public 
Health (R Topor-Madry PhD), Jagiellonian University Medical College, 
Krakow, Poland; Department of Public Health (Prof M Kivimäki PhD), 
University of Helsinki, Helsinki, Finland (T J Meretoja MD); Public 
Health Sciences Division (J M Kocarnik PhD), Fred Hutchinson Cancer 
Research Center, Seattle, WA, USA; Department of Preventive 
Cardiology (Prof Y Kokubo PhD), National Cerebral and Cardiovascular 
Center, Suita, Japan; Arthritis Research Canada, Richmond, BC, Canada 
(J A Kopec PhD); Independent Consultant, Jakarta, Indonesia 
(S Kosen MD); Department of Internal and Pulmonary Medicine 
(Prof P A Koul MD), Sheri Kashmir Institute of Medical Sciences, 
Srinagar, India; Department of Anthropology (K Krishan PhD), Panjab 
University, Chandigarh, India; Department of Demography 
(Prof B Kuate Defo PhD), Department of Social and Preventive Medicine 
(Prof B Kuate Defo PhD), University of Montreal, Montreal, QC, Canada; 
Department of Public Health (B Kucuk Bicer BEP), Yuksek Ihtisas 
University, Ankara, Turkey; School of Medicine and Surgery 
(A Lafranconi MD, F Madotto PhD), University of Milan Bicocca, Monza, 
Italy; Department of Health Systems and Research Ethics 
(A K Lagat BS), Kenya Medical Research Institute/Wellcome Trust 
Research Programme, Nairobi, Kenya (Prof C R J Newton MD); 
Department of Basic Sciences (A K Lagat BS), Jomo Kenyatta University 
of Agriculture and Technology, Nairobi, Kenya; Department of 
Community and Family Medicine (F H Lami PhD), Academy of Medical 
Science, Baghdad, Iraq; Division of Cancer Epidemiology & Genetics 
(Q Lan PhD), National Cancer Institute, Rockville, MD, USA; 
HelpMeSee, New York, NY, USA (Prof V C Lansingh PhD); International 
Relations (Prof V C Lansingh PhD), Mexican Institute of 
Ophthalmology, Queretaro, Mexico; Belo Horizonte City Hall 
(Prof S Lansky PhD), Municipal Health Department of Belo Horizonte, 
Belo Horizonte, Brazil; Department of Medical Sciences 
(Prof A O Larsson PhD), Uppsala University, Uppsala, Sweden; 
Department of Clinical Chemistry and Pharmacology 
(Prof A O Larsson PhD), Uppsala University Hospital, Uppsala, Sweden; 
Disease Control Department (D O Laryea MD), Ghana Health Service, 
Accra, Ghana; Department of Public Health (A Latifi PhD), Managerial 
Epidemiology Research Center (S Safiri PhD), Maragheh University of 
Medical Sciences, Maragheh, Iran; College of Optometry 
(J L Leasher OD), Nova Southeastern University, Fort Lauderdale, FL, 
USA; Department of Information and Internet Technologies 
(Prof G Lebedev PhD, S K Vladimirov PhD), I M Sechenov First Moscow 
State Medical University, Moscow, Russia; Central Research Institute of 
Cytology and Genetics (E Varavikova PhD), Department of Mathematical 
Modeling in Health Care (S Soshnikov BEP), Federal Research Institute 
for Health Organization and Informatics of the Ministry of Health, 
Moscow, Russia (Prof G Lebedev PhD, Prof V I Starodubov DSc, 
S K Vladimirov PhD); School of Nursing (P H Lee PhD), Hong Kong 
Polytechnic University, Hong Kong, China; School of Social Sciences 
(M Leinsalu PhD), Södertörn University, Huddinge, Sweden; 
Department of Epidemiology and Biostatistics (M Leinsalu PhD), 
National Institute for Health Development, Tallinn, Estonia; Oxford 
University Clinical Research Unit (S Lewycka PhD), Wellcome Trust 
Asia Programme, Hanoi, Vietnam; West China Second University 
Hospital of Sichuan University, Chengdu, China (X Li PhD); 
Department of Clinical Research and Epidemiology (Y Li PhD, 
Y Li PhD), Shenzhen Sun Yat-sen Cardiovascular Hospital, Shenzhen, 
China; National Office for Maternal and Child Health Surveillance, 
Chengdu, China (Prof J Liang MD, Prof Y Wang MD, Prof J Zhu MD); 

National Center of Birth Defects Monitoring of China, Chengdu, China 
(Prof J Liang MD, Prof Y Wang MD); Department of Medicine 
(L Lim MD), University of Malaya, Kuala Lumpur, Malaysia; Department 
of Medicine and Therapeutics (L Lim MD), The Chinese University of 
Hong Kong, Shatin, China; School of Public Health (Prof S Linn DrPH), 
University of Haifa, Haifa, Israel; Centre for Chronic Disease Control, 
Beijing, China (Prof S Liu PhD); University of Bari Aldo Moro, Bari, 
Italy (Prof G Logroscino PhD); Department Clinical Research in 
Neurology (Prof G Logroscino PhD), Fondazione Cardinale Giovanni 
Panico Hospital, Tricase, Italy; Department of Medicine 
(Prof T Wijeratne MD), Department of Paediatrics (M T Mackay PhD, 
Prof G C Patton MD), School of Health Sciences (A Meretoja MD, 
Prof C E I Szoeke PhD), School of Population and Global Health 
(L A Thomas MPH), University of Melbourne, Melbourne, VIC, 
Australia (Prof A D Lopez PhD); Institute of Nutrition 
(Prof S Lorkowski PhD), Friedrich Schiller University Jena, Jena, 
Germany; Competence Cluster for Nutrition and Cardiovascular Health 
(nutriCARD), Jena, Germany (Prof S Lorkowski PhD); Health Data 
Research UK (Prof R A Lyons MD), Swansea University, Swansea, UK; 
Cardiology Department (R G Weintraub MB), Neurology Department 
(M T Mackay PhD), Royal Children’s Hospital, Melbourne, VIC, 
Australia; Department of Internal Medicine (D P Maghavani MBBS), 
Grant Medical College & Sir J J Group of Hospitals, Mumbai, India; 
Institute of Medicine (N B Mahotra MD), Tribhuvan University, 
Kathmandu, Nepal; Department of Public Health (M Majdan PhD), 
Trnava University, Trnava, Slovakia; Non-Communicable Diseases 
Research Center (Prof R Malekzadeh MD, S G Sepanlou MD), Shiraz 
University of Medical Sciences, Shiraz, Iran; Surgery Department 
(A Manda MD), Emergency University Hospital Bucharest, Bucharest, 
Romania; Public Risk Management Institute, Mississauga, ON, Canada 
(S Mangalam MS); Trade and Competitiveness (S Mangalam MS), World 
Bank, New York, NY, USA; Department of Physics and Atmospheric 
Science (Prof R V Martin PhD, A van Donkelaar PhD), Dalhousie 
University, Halifax, NS, Canada; Neurology Service 
(Prof S C O Martins PhD), Hospital Moinhos de Vento, Porto Alegre, 
Brazil; Campus Caucaia (F R Martins-Melo PhD), Federal Institute of 
Education, Science and Technology of Ceará, Caucaia, Brazil; 
Department of Biology and Biological Engineering (M Mazidi PhD), 
Chalmers University of Technology, Gothenburg, Sweden; Department 
of Ophthalmology (C McAlinden PhD, E Skiadaresi MD), Hywel Dda 
University Health Board, Carmarthen, UK; National Centre for 
Register-Based Research (Prof J J McGrath MD), Aarhus University, 
Aarhus, Denmark; Liver Disease and Hepatitis Program 
(B J McMahon MD), Alaska Native Medical Center, Anchorage, AK, 
USA; Research, Monitoring and Evaluation (S Mehata PhD), Ipas Nepal, 
Kathmandu, Nepal; Neurology Department (Prof M Mehndiratta MD), 
Janakpuri Super Specialty Hospital Society, New Delhi, India; Preventive 
Oncology (Prof R Mehrotra PhD), National Institute of Cancer 
Prevention and Research, Noida, India; Department of Internal 
Medicine (V Mehta MD), SevenHills Hospital, Mumbai, India; Research 
Department Prince Mohammed Bin Abdulaziz Hospital, Riyadh, Saudi 
Arabia (Prof Z A Memish MD); Department of Adult Health Nursing 
(N Y Tawye MSc), Department of Pharmacy (G Mengistu MSc), 
Department of Public Health (T C C Mekonnen MPH), Wollo University, 
Dessie, Ethiopia; College of Health Sciences (A Melese MSc), Debre 
Tabor University, Debre Tabor, Ethiopia; Department of Public Health 
(P T N Memiah DrPH), University of West Florida, Pensacola, FL, USA; 
Peru Country Office (W Mendoza MD), United Nations Population Fund 
(UNFPA), Lima, Peru; Breast Surgery Unit (T J Meretoja MD), 
Neurocenter (A Meretoja MD), Helsinki University Hospital, Helsinki, 
Finland; Clinical Microbiology and Parasitology Unit (T Mestrovic PhD), 
Dr Zora Profozic Polyclinic, Zagreb, Croatia; University Centre Varazdin 
(T Mestrovic PhD), University North, Varazdin, Croatia; Ethiopian 
Academy of Medical Science, Mekelle, Ethiopia (H B Mezgebe MSc); 
Department of Hypertension (Prof T Miazgowski MD), Emergency 
Department (B Miazgowski MD), Zdroje Hospital (J Widecka PhD), 
Pomeranian Medical University, Szczecin, Poland (B Miazgowski MD, 
K Widecka PhD); Pacific Institute for Research & Evaluation, Calverton, 
MD, USA (T R Miller PhD); Institutional Research (S P Minnig MS), 
Bellingham Technical College, Bellingham, WA, USA; Institutional 
Research (S P Minnig MS), Whatcom Community College, Bellingham, 
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WA, USA; Nevada Division of Public and Behavioral Health, Carson 
City, NV, USA (M Mirarefin MPH); Faculty of General Medicine 
(Prof E M Mirrakhimov MD), Kyrgyz State Medical Academy, Bishkek, 
Kyrgyzstan; Department of Atherosclerosis and Coronary Heart Disease 
(Prof E M Mirrakhimov MD), National Center of Cardiology and Internal 
Disease, Bishkek, Kyrgyzstan; Institute of Addiction Research (ISFF) 
(B Moazen MSc), Frankfurt University of Applied Sciences, Frankfurt, 
Germany; Department of Biology (K A Mohammad PhD), Salahaddin 
University, Erbil, Iraq; ISHIK University, Erbil, Iraq 
(K A Mohammad PhD); Cardiovascular Research Institute 
(N Mohammadifard PhD, Prof N Sarrafzadegan MD), Isfahan 
University of Medical Sciences, Isfahan, Iran; Department of Public 
Health (M A Mohammed PhD), Jigjiga University, Jigjiga, Ethiopia 
(A A Tassew MPH); Department of Community Medicine 
(M B Sufiyan MD), Health Systems and Policy Research Unit 
(S Mohammed PhD), Ahmadu Bello University, Zaria, Nigeria; 
Pulmonology and Internal Medicine (Prof M B V Mohan MD), Narayana 
Health, Bangalore, India; Department of Diabetology (V Mohan DSc), 
Madras Diabetes Research Foundation, Chennai, India; Clinical 
Epidemiology and Public Health Research Unit (L Monasta DSc, 
L Ronfani PhD), Burlo Garofolo Institute for Maternal and Child Health, 
Trieste, Italy; Department of Epidemiology and Biostatistics 
(G Moradi PhD), Social Determinants of Health Research Center 
(G Moradi PhD), Kurdistan University of Medical Sciences, Sanandaj, 
Iran; Lancaster University, Lancaster, UK (P Moraga PhD); International 
Laboratory for Air Quality and Health (Prof L Morawska PhD), School of 
Exercise and Nutrition Sciences (Q G To PhD), Queensland University 
of Technology, Brisbane, QLD, Australia; Hospital of Sto António 
(J Morgado-da-Costa MSc), Hospital Center of Porto, Porto, Portugal; 
Department of Health Policy (Prof R Tobe-Gai PhD), Department of 
Social Medicine (N Morisaki MD), National Center for Child Health and 
Development, Setagaya, Japan; Department of Clinical Biochemistry 
(A Mosapour PhD), Tarbiat Modares University, Tehran, Iran; 1st 
Department of Ophthalmology (M M Moschos PhD), University of 
Athens, Athens, Greece; Biomedical Research Foundation 
(M M Moschos PhD), Academy of Athens, Athens, Greece; Competence 
Center Mortality-Follow-Up (R Westerman PhD), Demographic Change 
and Ageing Research Area (A Werdecker PhD), Federal Institute for 
Population Research, Wiesbaden, Germany (Prof U O Mueller MD); 
Center for Population and Health, Wiesbaden, Germany 
(Prof U O Mueller MD); Department of Endocrinology & Metabolism 
(Prof S Mukhopadhyay MD), Institute of Post Graduate Medical 
Education & Research, Kolkata, India; National Institute of 
Epidemiology, Chennai, India (M Murhekar MD); Department of 
Obstetrics and Gynecology (J Musa MD), University of Jos, Jos, Nigeria; 
Center for Global Health (J Musa MD), Department of Preventive 
Medicine (Y Yano MD), Northwestern University, Chicago, IL, USA; 
School of Medical Sciences (K Musa PhD), Science University of 
Malaysia, Kubang Kerian, Malaysia; Pediatrics Department 
(Prof G Mustafa MD), Nishtar Medical University, Multan, Pakistan; 
Pediatrics & Pediatric Pulmonology (Prof G Mustafa MD), Institute of 
Mother & Child Care, Multan, Pakistan; Department of Epidemiology 
(Prof J B Nachega PhD), University of Pittsburgh, Pittsburgh, PA, USA; 
Department of Research and Analytics, Initiative for Financing and 
Human Development, Chennai, India (A J Nagarajan MTech); Institute 
of Epidemiology and Medical Biometry (Prof G Nagel PhD), Ulm 
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