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Summary

Background Achieving universal health coverage (UHC) involves all people receiving the health services they need, of
high quality, without experiencing financial hardship. Making progress towards UHC is a policy priority for both
countries and global institutions, as highlighted by the agenda of the UN Sustainable Development Goals (SDGs) and
WHO'’s Thirteenth General Programme of Work (GPW13). Measuring effective coverage at the health-system level is
important for understanding whether health services are aligned with countries’ health profiles and are of sufficient
quality to produce health gains for populations of all ages.

Methods Based on the Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2019, we assessed UHC
effective coverage for 204 countries and territories from 1990 to 2019. Drawing from a measurement framework
developed through WHO’s GPW13 consultation, we mapped 23 effective coverage indicators to a matrix representing
health service types (eg, promotion, prevention, and treatment) and five population-age groups spanning from
reproductive and newborn to older adults (=65 years). Effective coverage indicators were based on intervention
coverage or outcome-based measures such as mortality-to-incidence ratios to approximate access to quality care;
outcome-based measures were transformed to values on a scale of 0-100 based on the 2-5th and 97 - 5th percentile of
location-year values. We constructed the UHC effective coverage index by weighting each effective coverage indicator
relative to its associated potential health gains, as measured by disability-adjusted life-years for each location-year and
population-age group. For three tests of validity (content, known-groups, and convergent), UHC effective coverage
index performance was generally better than that of other UHC service coverage indices from WHO (ie, the current
metric for SDG indicator 3.8.1 on UHC service coverage), the World Bank, and GBD 2017. We quantified frontiers of
UHC effective coverage performance on the basis of pooled health spending per capita, representing UHC effective
coverage index levels achieved in 2019 relative to country-level government health spending, prepaid private
expenditures, and development assistance for health. To assess current trajectories towards the GPW13 UHC billion
target—T1 billion more people benefiting from UHC by 2023—we estimated additional population equivalents with
UHC effective coverage from 2018 to 2023.

Findings Globally, performance on the UHC effective coverage index improved from 45-8 (95% uncertainty interval
44.2-47-5) in 1990 to 60-3 (58-7-61-9) in 2019, yet country-level UHC effective coverage in 2019 still spanned from
95 or higher in Japan and Iceland to lower than 25 in Somalia and the Central African Republic. Since 2010,
sub-Saharan Africa showed accelerated gains on the UHC effective coverage index (at an average increase of
2-6% [1-9-3-3] per year up to 2019); by contrast, most other GBD super-regions had slowed rates of progress in
2010-2019 relative to 1990-2010. Many countries showed lagging performance on effective coverage indicators for
non-communicable diseases relative to those for communicable diseases and maternal and child health, despite non-
communicable diseases accounting for a greater proportion of potential health gains in 2019, suggesting that many
health systems are not keeping pace with the rising non-communicable disease burden and associated population
health needs. In 2019, the UHC effective coverage index was associated with pooled health spending per capita
(r=0-79), although countries across the development spectrum had much lower UHC effective coverage than is
potentially achievable relative to their health spending. Under maximum efficiency of translating health spending
into UHC effective coverage performance, countries would need to reach $1398 pooled health spending per capita
(US$ adjusted for purchasing power parity) in order to achieve 80 on the UHC effective coverage index. From
2018 to 2023, an estimated 388-9 million (358-6—421-3) more population equivalents would have UHC effective
coverage, falling well short of the GPW13 target of 1 billion more people benefiting from UHC during this time.
Current projections point to an estimated 3-1 billion (3-0-3-2) population equivalents still lacking UHC effective
coverage in 2023, with nearly a third (968 -1 million [903 - 5-1040- 3]) residing in south Asia.

Interpretation The present study demonstrates the utility of measuring effective coverage and its role in supporting
improved health outcomes for all people—the ultimate goal of UHC and its achievement. Global ambitions to
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accelerate progress on UHC service coverage are increasingly unlikely unless concerted action on non-communicable
diseases occurs and countries can better translate health spending into improved performance. Focusing on effective
coverage and accounting for the world’s evolving health needs lays the groundwork for better understanding how
close—or how far—all populations are in benefiting from UHC.

Funding Bill & Melinda Gates Foundation.

Copyright © 2020 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0
license.

Research in context

Evidence before this study

Various approaches have been proposed for monitoring
universal health coverage (UHC) service coverage, including
those from WHO (ie, the UHC service coverage index,

the official UN measure for the Sustainable Development Goal
indicator 3.8.1) and the World Bank. Currently available service
coverage metrics are heavily focused on infectious diseases as
well as reproductive, neonatal, maternal, and child health,
despite the recognition that advances towards UHC also
require service provision for non-communicable diseases and
delivering interventions to a broader range of population-age
groups. Inconsistent trend estimation across indicators,

if time series are generated, impedes measurements of
progress—a priority emphasised in the member-state-led
Political Declaration for the UN High-Level Meeting on
Universal Health Coverage in 2019. Although the 2014 WHO
and World Bank framework for UHC service coverage is
explicitly focused on health-system effective coverage,
efforts to date have focused on crude coverage or health-
system resource inputs, or a combination of both. Effective
coverage at the health-system level, or the fraction of
potential health gains delivered by a health system, has yet to
be incorporated into UHC monitoring efforts, even though
WHO and member states have signalled increasing interest in
understanding the impact of UHC beyond service coverage
alone.

Added value of this study

Drawing from the WHO Thirteenth General Programme of
Work (GPW13) Expert Reference Group and Task Force on
Metrics recommendations on UHC monitoring and conceptual
work on effective coverage of health systems, the present
study offers a new measurement framework for UHC effective
coverage, representing health needs and corresponding
service types across the life course while accounting for
potential health gains delivered to populations.

The framework mapped 23 effective coverage indicators
against five health service domains—promotion, prevention,
treatment, rehabilitation, and palliation—and five population-
age groups (ie, reproductive and newborn, children <5 years,
children and adolescents aged 5-19 years, adults aged

20-64 years, and adults aged =65 years). Based on estimates
from the Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) 2019, these 23 effective coverage indicators
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involved either direct measures of intervention coverage

(eg, antiretroviral therapy coverage) or outcome-based
indicators, such as mortality-to-incidence ratios, to approximate
access to quality care. We weighted each effective coverage
indicator on the basis of potential health gains deliverable by
health systems, as approximated by the disability-adjusted
life-years associated with each effective coverage indicator,
and aggregated them to produce the UHC effective coverage
index. Three types of validity were assessed (content, known
groups, and convergent) for the UHC effective coverage index
and other multi-country service coverage measures (eg, the UHC
service coverage index for 2017, as estimated by WHO, and the
GBD 2017 UHC service coverage index for 2017). We also
quantified relationships between pooled health spending per
capita (ie, government expenditures, prepaid private
spending, and development assistance for health) and UHC
effective coverage performance to examine how well
countries are currently translating resources into improved
UHC effective coverage. Last, we estimated the number of
population equivalents covered by effective health services
from 2018 to 2023—a key component of WHO’s GPW13—

by assuming a direct translation of the UHC effective coverage
index to a fractional metric and multiplying country-level
population estimates.

Implications of all the available evidence

This study offers another step forward in measuring UHC
effective coverage across settings, developing a measurement
framework and methods for country and global stakeholders
to better track progress in effective health service provision at
the population level. Our results highlight the importance of
including non-communicable disease indicators alongside
interventions for reproductive, neonatal, maternal, and child
health and for infectious diseases, as well as capturing
potential health gains delivered by health systems at the
population level. In combination, we expect these analytical
advances to better identify where countries have improved
effective health service delivery, and what health needs along
the life course increasingly threaten further progress. Focusing
on UHC effective coverage, both in terms of its measurement
and its capacity for instilling greater accountability for
improving health outcomes across the development spectrum,
lays a data-driven path towards achieving UHC for all
populations.
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Introduction

Universal health coverage (UHC) is viewed as a crucial
avenue through which improved health for all can be
attained,"” by ensuring all people can receive quality
health services they need, without experiencing financial
hardship. Global agendas and actors have amplified calls
for UHC in recent years, driven at least in part by the
explicit inclusion of UHC achievement in target 3.8 of
the UN Sustainable Development Goals (SDGs)** and
heightened emphasis within recent UN resolutions' and
WHO programmatic objectives (eg, the target of 1 billion
more people benefiting from UHC from 2018 to 2023 as
part of WHO’s Thirteenth General Programme of Work
[GPW13]).” Regional and country-driven efforts to elevate
UHC on policy agendas have occurred as well, both
building upon long established UHC programmes (eg, in
Japan,® much of western Europe,”® and many countries
in Latin America™?) and galvanising newer commitments
to UHC implementation (eg, in India, Kenya, and South
Africa).” To better understand how actions and investments
are delivering on the ultimate goal of UHC—improving
health outcomes—it is essential to quantify and track
trends in effective health service provision, as well as the
extent to which advances in service coverage correspond
with the potential health gains populations should
experience.

In 2014, WHO and the World Bank published a UHC
measurement framework in which service coverage
was defined as a spectrum of services—promotion,
prevention, treatment, rehabilitation, and palliation—
across the life cycle.*” This framework emphasised
the importance of providing services for individuals’
health needs throughout their lifespans and quantifying
effective coverage of interventions delivered by health
systems. Conceptually, effective coverage unites inter-
vention need, use, and quality into a single metric,
representing the proportion of health gain that could
be potentially received from an intervention relative to
what is actually experienced.” At the health-system
level, effective coverage aims to capture the fraction of
total potential health gains actually delivered relative to
what a health system could have theoretically delivered.”
To quantify such population-level health gains, Shengelia
and colleagues outlined an approach to measure an
aggregate of health-system effective coverage.” Effective
coverage is a powerful measure: this metric not only
demands accountability of intervention availability and
use, but also requires that the services received are of
sufficient quality to provide the health gains they are
supposed to. Yet in practice, effective coverage has to date
been rarely measured, particularly across countries and
over time. Minimal uptake of effective coverage as a
metric for UHC monitoring is at least partly due to data
challenges, as most health data systems are not able to
capture all three intervention components together (ie,
need, use or receipt, and quality) and few data sources
can adequately represent these dimensions for conditions

involving more complex care (eg, cancer or stroke).
Tracer or proxy indicators of effective coverage exist for
certain interventions or cause groups (eg, cancers), and
recent health-system research by Kruk and colleagues
used mortality-to-incidence rates to garner insights into
health-care quality in low-income to middle-income
countries.” Nevertheless, to date no multi-country UHC
measurement effort to our knowledge has sought to
estimate effective coverage across health service domains
and population-age groups within a cohesive analytical
platform.

Following the 2014 WHO/World Bank UHC monitoring
framework and SDG adoption in 2015, several multi-
country health service coverage indices have been
developed to inform UHC measurement.”* Although
each effort has shown recognition of prevailing data
limitations and challenges with operationalising UHC
service coverage across myriad settings,”* they each have
limitations in how well they capture country-level trends
and health service needs across the life course.””" First,
current indices primarily rely solely on household survey
point estimates from multi-country survey series, which
can lead to various measurement limitations (ie, being
primarily focused on low-income to middle-income
countries; restricted sets of interventions captured; and
lags in data availability for understanding trends).
Second, most indices include either risk factor indicators
(eg, prevalence of non-smoking and non-raised blood
pressure in the UHC service coverage index,”? the
SDG indicator 3.8.1%) or health-system inputs or process
indicators (eg, health workers per capita and hospital
beds per capita in the UHC service coverage index;
inpatient admission rates for Wagstaff and colleagues’
service coverage index”*), or both. The use of such proxy
indicators, as well as those influenced by factors outside
the health system (eg, tobacco prevalence), for service
coverage measurement could misattribute successes in
health service provision or misrepresent UHC service
coverage. With non-communicable diseases accounting
for at least 60% of early death and disability worldwide,*
the omission of non-communicable disease indicators
beyond risk factor prevalence proxies or cancer screening
is at odds with the reality of countries’ populations and
health systems. Third, approaches used to construct
overall indices of UHC service coverage typically involve
somewhat arbitrary weighting schemes (eg, a series of
geometric means*®?” or weighted geometric means®*),
and thus might not capture the alignment of services
provided given a country’s health and demographic
profile. Last, none of these approaches explicitly accounts
for the potential health gains delivered through the
health system, a limitation that inhibits our collective
understanding of whether or how gains in UHC are
improving health outcomes for all.

Recent developments from WHO indicate a revived
interest in using effective coverage for UHC monitoring;
these include the WHO GPW13 Expert Reference Group
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(ERG) Task Force on Metrics recommendations on
effective service coverage measurement” and the WHA72
resolution recommending country pilots on monitoring
UHC effective coverage.” The GPW13 ERG also supported
initial efforts to map health services against population-
age groups within a measurement framework and to
identify indicator options across the life course in order to
estimate UHC effective coverage across countries.” The
present analysis contributes to this endeavour through
the Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) 2019, mapping 23 effective coverage indi-
cators across health service types and population-age
groups for 204 countries and territories from 1990 to 2019.
Based on the construct of health-system effective coverage,
we aggregated individual effective coverage indicators
to produce an overall index using health gain weights,
which were derived from country-specific disease burden
estimates relative to theoretical levels of burden avertable
given intervention levels and associated effectiveness. We
compared the performance of this UHC effective coverage
measure against that of previous multi-country UHC
service coverage indices”** on a series of validity tests. We
then assessed the relationships between pooled health
spending per capita and index performance, aiming to
capture how close—or how far—countries were in
reaching UHC effective coverage frontiers relative to their
current spending. Finally, we considered applications of
this index for current global and national UHC priorities,
such as translating index performance to the number of
people covered by effective coverage for the GPW13 UHC
billion target.

Methods

Overview

Our primary analysis involved three main steps: first, to
use intervention coverage or compute proxy measures of
effective coverage for 23 indicators; second, to calculate
the fraction of potential health gains associated with
each effective coverage indicator based on each location’s
disease burden profile; and third, to construct the overall
UHC effective coverage index by weighting each effective
coverage indicator relative to its health gains fraction.
We then did secondary analyses, assessing UHC effec-
tive coverage performance relative to health spending
and current trajectories towards the GPW13 UHC billion
target. Each step is summarised below and further
described in appendix 1 (pp 12-61).

This analysis uses estimates from the broader
GBD 2019, covering 204 countries and territories from
1990 to 2019. Details of disease-specific, injury-specific,
and coverage-specific data inputs and processing, statis-
tical synthesis approaches, and final models are available
in the accompanying GBD 2019 capstone publications.**
This study complies with the Guidelines for Accurate
and Transparent Health Estimates Reporting (GATHER)
statement,” with further information provided in the
appendix 1 (pp 69-72).
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Measurement of UHC effective coverage

Framework and indicators

Development of the UHC effective coverage measure-
ment framework and selection of effective coverage
indicators was based on consultation, methods testing,
and refinement via the WHO ERG on the GPW13
from 2017 to 2019;"**** the background and details of
this process are provided in the appendix 1 (pp 12-28).
The resulting framework (figure 1) and currently
included effective coverage indicators (table 1) sought to
represent the range of different health services that
populations need across their lifespans while recog-
nising present data gaps and appeals for measurement
parsimony (appendix 1 pp 18-28).

As applied in this analysis, the UHC effective coverage
measurement framework involves 30 unique cells
from a matrix of five health service types—promotion,
prevention, treatment, rehabilitation, and palliation—
against five population-age groups (reproductive and
newborn, children younger than 5 years, children and
adolescents aged 5-19 years, adults aged 20-64 years,
and older adults aged =65 years). Treatment is sub-
divided into two separate groups: first, communicable
diseases and maternal, newborn, and child health; and
second, non-communicable diseases. Effective coverage
indicators were then mapped to these cells to represent
needed health services across the life course.

23 effective coverage indicators were included in the
present analysis (table 1). As recognised in previous
studies,”” data for directly measuring effective inter-
vention coverage are rarely available across health services,
locations, and over time. Subsequently, we used viable
proxy measures and analytical techniques to approximate
effective coverage for conditions considered amenable to
health care.** Criteria set forth by the WHO ERG guided
selection of effective coverage indicators and preferred
measurement approaches (appendix 1 pp 12-28).* Such
criteria stipulated that effective coverage indicators should
be currently measurable (ie, data and methods that
support indicator measurement today); reflect differences
in effective health services and not factors outside the
immediate scope of health systems and UHC (eg, tobacco
taxation and physical infrastructure such as roads and
water systems); and use indicators already encompassed
within the SDGs and GPW13, or draw from data systems
required for monitoring of SDGs and GPW13. Several
other indicator candidates were considered from 2017
to 2019 (appendix 1 pp 12-28), but inadequate data avail-
ability, access, or quality, or a combination of these factors,
impeded their inclusion in the current analysis.

Four effective coverage indicators were measures
of intervention coverage and 19 were mortality-based
measures to proxy access to quality of care (table 1;
appendix 1 pp 30-32). For the mortality-based measures,
we primarily used mortality-to-incidence ratios (MIRs)
and mortality-to-prevalence ratios (MPRs) for chronic or
longer-term conditions (eg, diabetes or asthma). Without

See Online for appendix 1
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better data on effective coverage, such mortality-based
measures are viewed as suitable proxies,”** providing
good signals on what access to quality care should, at
minimum, avert or protect against even if the onset of
disease cannot be wholly prevented. The main exception
was ischaemic heart disease, for which GBD input data
coverage and quality on non-fatal outcomes were less
robust than data on causes of death and related risks;
subsequently, we used risk-standardised death rates
instead of MIRs or MPRs to proxy effective coverage. As
a statistical approach used in previous GBD analyses**
and further described in the appendix 1 (pp 31-32),

risk standardisation aims to better isolate variations in
mortality associated with health-care access and quality
from differences in underlying risk exposures mainly
related to factors outside the health system.

Effective coverage indicators for intervention coverage
were kept on their natural scale (0-100%), whereas the
19 other effective coverage indicators were transformed
to values on a 0-100 scale (appendix pp 31-33). Across
locations and from 1990 to 2019, 0 was set by values at
the 97-5th percentile or higher (ie, “worst” levels of
MIRs) and 100 by the 2-5th percentile or lower (ie, “best”
levels of MIRs).

Health service type

Population age group Promotion Prevention

Treatment Rehabilitation | Palliation

Communicable diseases and MNCH | NCDs

Reproductive and
newborn

Met need for
family planning
with modern
contraception

Antenatal,
peripartum, and
postnatal care for
newborn babies
Antenatal,

Antenatal, peripartum, and
postnatal care for newborn
babies

Antenatal, peripartum, and
postnatal care for mothers

peripartum, and
postnatal care for
mothers

Children younger DTP3 coverage LRI treatment

than 5years MCV1 coverage Diarrhoea treatment treatment

Acute lymphoid leukaemia

Children and ART coverage
adolescents
(5-19 years)

Acute lymphoid leukaemia
treatment

Asthma treatment

Epilepsy treatment
Appendicitis treatment
Paralytic ileus and intestinal
obstruction treatment

Adults ART coverage
(20-64 years) TB treatment

Diabetes treatment

IHD treatment

Stroke treatment

CKD treatment

COPD treatment

Cervical cancer treatment
Breast cancer treatment
Uterine cancer treatment
Colon and rectum cancer
treatment

Epilepsy treatment
Appendicitis treatment
Paralytic ileus and intestinal
obstruction treatment

Older adults ART coverage
(=65 years) TB treatment

Diabetes treatment

IHD treatment

Stroke treatment

CKD treatment

COPD treatment

Cervical cancer treatment
Breast cancer treatment
Uterine cancer treatment
Colon and rectum cancer
treatment

Epilepsy treatment
Appendicitis treatment
Paralytic ileus and intestinal
obstruction treatment

Figure 1: UHC effective coverage measurement framework

Additional information about the framework development process and selection of effective coverage indicators can be found in appendix 1 (pp 12-28).
ART=antiretroviral therapy. DTP3=diphtheria-tetanus-pertussis vaccine, 3 doses. IHD=ischaemic heart disease. CKD=chronic kidney disease. COPD=chronic obstructive
pulmonary disease. LRI=lower respiratory infection. MCV1=measles-containing-vaccine, 1 dose. MNCH=maternal, neonatal, and child health. NCDs=non-communicable

diseases. TB=tuberculosis. UHC=universal health coverage.
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populations aged 20-64 years

populations aged 20-64 years

populations aged 20-64 years

Effective coverage Metric Effective coverage indicator measurement Health gain weight inputs Effectiveness
indicator category
Numerator Denominator
Reproductive and newborn
Promotion Met need for family Coverage Females aged 15-49 years with Females aged 15-49 years with 50% of DALYs due to maternal 5
planning with modern demand for family planning met demand for family planning disorders for females aged
contraception with modern contraception 10-54 years
Prevention; Antenatal, peripartum,  Early All-cause deaths during the Population of early neonates Early neonatal deaths multiplied 3
treatment, and postnatal care for ~ neonatal first 7 days of life by life expectancy at birth (on the
communicable newborn babies mortality rate basis of theoretical minimum risk
diseases and MNCH life table)
Prevention; Antenatal, peripartum,  Maternal Deaths due to maternal disorders for  Livebirths among femalesaged ~ 50% of DALYs due to maternal 1
treatment, and postnatal care for mortality females aged 10-54 years 10-54 years disorders for females aged
communicable mothers ratio 10-54 years
diseases and MNCH
Children younger than 5 years
Prevention DTP3 vaccine coverage  Coverage Receipt of three doses of DTP Children aged 12-23 months DALYs due to diphtheria, tetanus, 1
vaccine among children aged and pertussis for children younger
12-23 months than 5years
Prevention MCV1 coverage Coverage Receipt of MCV1 among children Children aged 12-23 months DALYs due to measles for children 1
aged 12-23 months younger than 5 years
Treatment, LRI treatment MIR Mortality from LRIs for children Incidence of LRIs for children DALYs due to LRIs for children 1
communicable younger than 5 years younger than 5 years younger than 5 years
diseases and MNCH
Treatment, Diarrhoea treatment MIR Mortality from diarrhoeal diseases Incidence of diarrhoeal diseases DALYs due to diarrhoeal diseases 1
communicable for children younger than 5 years for children younger than 5years  for children younger than 5 years
diseases and MNCH
Treatment, NCDs Acute lymphoid MIR Mortality from acute lymphoid Incidence of acute lymphoid DALYs due to acute lymphoid 1
leukaemia treatment leukaemia for children aged leukaemia for children aged leukaemia for children aged
1-4 years 1-4 years 1-4 years
Children and adolescents (5-19 years)
Treatment, ART coverage Coverage Populations aged 5-19 years living ~ Populations aged 5-19 years DALYs due to HIV for populations 1
communicable with HIV/AIDS and on ART living with HIV/AIDS aged 5-19 years
diseases and MNCH
Treatment, NCDs Acute lymphoid MIR Mortality from acute lymphoid Incidence of acute lymphoid DALYs due to acute lymphoid 1
leukaemia treatment leukaemia for populations aged leukaemia for populations aged  leukaemia for populations
5-19 years 5-19 years 5-19 years
Treatment, NCDs Asthma treatment MPR Mortality from asthma for Prevalence of asthma for DALYs due to asthma for 1
populations aged 5-19 years populations aged 5-19 years populations aged 5-19 years
Treatment, NCDs Epilepsy treatment MPR Mortality from epilepsy for Prevalence of epilepsy for DALYs due to epilepsy for 3
populations aged 5-19 years populations aged 5-19 populations aged 5-19 years
Treatment, NCDs Appendicitis treatment ~ MIR Mortality from appendicitis for Incidence of appendicitis for DALYs due to appendicitis for 1
populations aged 5-19 years populations aged 5-19 years populations aged 5-19 years
Treatment, NCDs Paralytic ileus and MIR Mortality from paralytic ileus and Incidence of paralytic ileus and DALYs due to paralytic ileus and 1
intestinal obstruction intestinal obstruction for intestinal obstruction for intestinal obstruction for
treatment populations aged 5-19 years populations aged 5-19 years populations aged 5-19 years
Adults (20-64 years)
Treatment, ART coverage Coverage Population aged 20-64 years living  Population aged 20-64 years DALYs due to HIV for populations 1
communicable with HIV/AIDS and on ART living with HIV/AIDS aged 20-64 years
diseases and MNCH
Treatment, Tuberculosis treatment  MIR Mortality from tuberculosis for Incidence of tuberculosis for DALYs due to tuberculosis for 1
communicable populations aged 20-64 years populations aged 20-64 years  populations aged 20-64 years
diseases and MNCH
Treatment, NCDs Diabetes treatment MPR Mortality from diabetes for Prevalence of diabetes for DALYs due to diabetes for 3
populations aged 20-64 years populations aged 20-64 years  populations aged 20-64 years
Treatment, NCDs IHD treatment RSDR Risk-standardised deaths from IHD ~ Population aged 20-64 years DALYs due to IHD for 2
for populations aged 20-64 years populations aged 20-64 years
Treatment, NCDs Stroke treatment MIR Mortality from stroke for Incidence of stroke for DALYs due to stroke for 2
populations aged 20-64 years populations aged 20-64 years  populations aged 20-64 years
Treatment, NCDs CKD treatment MPR Mortality from CKD for Incidence of CKD for DALYs due to CKD for 1

(Table 1 continues on next page)
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Effective coverage Metric Effective coverage indicator measurement Health gain weight inputs Effectiveness
indicator category
Numerator Denominator
(Continued from previous page)
Treatment, NCDs COPD treatment MPR Mortality from COPD for Prevalence of COPD for DALYs due to COPD for 3
populations aged 20-64 years populations aged 20-64 years  populations aged 20-64 years
Treatment, NCDs Cervical cancer MIR Mortality from cervical cancer for  Incidence of cervical cancer for ~ DALYs due to cervical cancer for 1
treatment females aged 20-64 years females aged 20-64 years females aged 20-64 years
Treatment, NCDs Breast cancer treatment  MIR Mortality from breast cancer for Incidence of breast cancer for DALYs due to breast cancer for 1
females aged 20-64 years females aged 20-64 years females aged 20-64 years
Treatment, NCDs Uterine cancer MIR Mortality from uterine cancer for Incidence of uterine cancer for DALYs due to uterine cancer for 1
treatment females aged 20-64 years females aged 20-64 years females aged 20-64 years
Treatment, NCDs Colon/rectum cancer MIR Mortality from colon/rectum Incidence of colon/rectum for DALYs due to colon/rectum 1
treatment cancer for populations aged populations aged 20-64 years  cancer for populations aged
20-64 years 20-64 years
Treatment, NCDs Epilepsy treatment MPR Mortality from epilepsy for Prevalence of epilepsy for DALYs due to epilepsy for 3
populations aged 20-64 years populations aged 20-64 years  populations aged 20-64 years
Treatment, NCDs Appendicitis treatment  MIR Mortality from appendicitis for Incidence of appendicitis for DALYs due to appendicitis for 1
populations aged 20-64 years populations aged 20-64 years  populations aged 20-64 years
Treatment, NCDs Paralytic ileus and MIR Mortality from paralytic ileus and Incidence of paralyticileusand ~ DALYs due to paralyticileusand 1
intestinal obstruction intestinal obstruction for intestinal obstruction for intestinal obstruction for
treatment populations aged 20-64 years populations aged 20-64 years  populations aged 20-64 years
Older adults (265 years)
Treatment, ART coverage Coverage Population aged =65 years living Population aged =65 years DALYs due to HIV for populations 2
communicable with HIV/AIDS and on ART living with HIV/AIDS aged =65 years
diseases and MNCH
Treatment, Tuberculosis treatment  MIR Mortality from tuberculosis for Incidence of tuberculosis for DALYs due to tuberculosis for 2
communicable populations aged =65 years populations aged =65 years populations aged =65 years
diseases and MNCH
Treatment, NCDs Diabetes treatment MPR Mortality from diabetes for Prevalence of diabetes for DALYs due to diabetes for 4
populations aged =65 years populations aged =65 years populations aged =65 years
Treatment, NCDs IHD treatment RSDR Risk-standardised deaths from IHD  Population aged =65 years DALYs due to IHD for 3
for populations aged =65 years populations aged =65 years
Treatment, NCDs Stroke treatment MIR Mortality from stroke for Incidence of stroke for DALYs due to stroke for 3
populations aged =65 years populations aged =65 years populations aged =65 years
Treatment, NCDs CKD treatment MPR Mortality from CKD for Incidence of CKD for DALYs due to CKD for 2
populations aged =65 years populations aged =65 years populations aged =65 years
Treatment, NCDs COPD treatment MPR Mortality from COPD for Prevalence of COPD for DALYs due to COPD for 4
populations aged =65 years populations aged =65 years populations aged =65 years
Treatment, NCDs Cervical cancer MIR Mortality from cervical cancer for  Incidence of cervical cancer for DALYs due to cervical cancer for 2
treatment females aged =65 years females aged =65 years females aged =65 years
Treatment, NCDs Breast cancer MIR Mortality from breast cancer for Incidence of breast cancer for DALYs due to breast cancer for 2
treatment females aged =65 years females aged =65 years females aged =65 years
Treatment, NCDs Uterine cancer MIR Mortality from uterine cancer for  Incidence of uterine cancer for ~ DALYs due to uterine cancer for 2
treatment females aged =65 years females aged =65 years females aged =65 years
Treatment, NCDs Colon/rectum cancer MIR Mortality from colon/rectum Incidence of colon/rectum DALYs due to colon/rectum 2
treatment cancer for populations aged cancer for populations aged cancer for populations aged
=65 years =65 years =65 years
Treatment, NCDs Epilepsy treatment MPR Mortality from epilepsy for Prevalence of epilepsy for DALYs due to epilepsy for 4
populations aged =65 years populations aged =65 years populations aged =65 years
Treatment, NCDs Appendicitis treatment  MIR Mortality from appendicitis for Incidence of appendicitis for DALYs due to appendicitis for 2
populations aged =65 years populations aged =65 years populations aged =65 years
Treatment, NCDs Paralytic ileus and MIR Mortality from paralytic ileus and Incidence of paralytic ileus and DALYs due to paralyticileusand 2

intestinal obstruction
treatment

intestinal obstruction for
populations aged =65 years

intestinal obstruction for
populations aged =65 years

intestinal obstruction for
populations aged =65 years

Additional information about the framework development process and selection of effective coverage indicators can be found in appendix 1 (pp 12-28). UHC=universal health coverage. DALYs=disability-
adjusted life-years. MNCH=maternal, neonatal, and child health. DTP3=diphtheria-tetanus-pertussis vaccine, 3 doses. MCV1=measles-containing-vaccine, 1 dose. LRI=lower respiratory infection.
MIR=mortality-to-incidence ratio. NCDs=non-communicable diseases. ART=antiretroviral therapy. MPR=mortality-to-prevalence ratio. IHD=ischaemic heart disease. RSDR=risk-standardised death rate.
CKD=chronic kidney disease. COPD=chronic obstructive pulmonary disease.

Table 1: Details of the 23 effective coverage indicators included in the UHC effective coverage index, by health service type
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Construction of UHC effective coverage index

As outlined by previous work,"” population-level measures
of effective coverage should represent the fraction of total
health gains a health system could potentially provide,
given currently available interventions, that a health
system actually delivers. This construct is thus grounded
in the principle of comparability—all health systems ought
to maximise potential health gains for their populations—
but also requires accounting for local health needs and
epidemiological profiles. For instance, if a country
currently experiences a high burden of diabetes and a
comparatively lower burden of HIV, at least equal or even
higher priority in expanding services for diabetes should
occur relative to HIV in order to further support health
gains.

To construct the UHC effective coverage index, we
weighted each effective coverage indicator relative to
their health gain weights, a metric approximating the
population health gains potentially deliverable by
health systems for each location-year. More detail is
provided in the appendix 1 (pp 32-35), but in brief,
calculations were based on three inputs for each
effective coverage indicator and corresponding pop-
ulation-age group: estimates on the 0-100 scale, tar-
geted disease burden, and effectiveness categories of
associated interventions or services (table 1). For effec-
tiveness, incremental values were assumed by category
(ie, 90% effectiveness for category 1, 70% for category 2,
50% for category 3, and so on), as informed by studies
published in the Cochrane Database of Systematic
Reviews, the Tufts Cost-Effectiveness Analysis Registry
and Global Health Cost-Effectiveness Analysis Registry,
and Disease Control Priorities, third edition (DCP3);
sensitivity analyses on shifting each effective coverage
indicator by one category (ie, moving each category 2
indicator up to category 1 and then down to category 3)
showed high correlations with current assignments
(appendix 1 p 35).

As shown in figure 2, UHC effective coverage index
estimates based on health gain weighting and an
unweighted average across effective coverage indicators
were positively associated (r=0-95); however, effects
differed across countries.

Validation
Since no gold-standard measures of UHC service
coverage currently exist, we used three types of validity
testing to compare UHC effective coverage index perfor-
mance to previously published multi-country indices of
UHC service coverage: the WHO UHC service coverage
index for 2017;* UHC service coverage index from
GBD 2017;* and service coverage index values from
the World Bank.* Further details of these analyses are
provided in the appendix 1 (pp 38-52), with results
summarised in table 2.

For content validity, we computed the percentage
of 30 cells (ie, combinations of health services and
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Figure 2: Comparing the UHC effective coverage index in 2019 with health gains weighting to the
unweighted index (unweighted average of effective coverage indicators) in 2019

Locations are colour-coded by GBD super-region, and are abbreviated according to their ISO3 codes. 1SO3 codes
and corresponding location names are listed in appendix 1 (pp 64-68). UHC=universal health coverage.

GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

population-age groups) from the UHC effective
coverage framework that were represented by indi-
cators for each index. For known-groups validity, we
assessed how well each index could discriminate
between 16 country-pairs for which previous studies
show “country A’ as having better performance or
progress on UHC service coverage than a similar
“country B”."##* These pairs were selected a priori,
and for each index we calculated the fraction of pairs
correctly ordered on the basis of mean estimates
and accounting for uncertainty where available. For
convergent validity, we quantified how much variation
in healthy life expectancy could be explained by each
index after removing the average relationship between
each index and overall sociodemographic development
(as measured by Socio-demographic Index [SDI]). In
general, the UHC effective coverage index based on
health gain weights showed stronger performance
across these three validity measures than previous
UHC service coverage measures and the unweighted
UHC effective coverage index (table 2; appendix 1
pp 38-52).

For the Cochrane Database of
Systematic Reviews see
https://www.cochranelibrary.
com/cdsr/reviews

For the Tufts Cost-Effectiveness
Analysis Registry see
https://cevr.tuftsmedicalcenter.
org/databases/cea-registry

For the Global Health Cost-
Effectiveness Analysis Registry
see https://ghcearegistry.org/
ghcearegistry/

For more on Disease Control
Priorities, third edition see
https://dcp-3.0rg/
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See Online for appendix 2

Source Content validity ~ Known-groups validity Convergent validity (variationof HALE
(proportion of (proportion of 16 country explained, accounting forSDI)
cellscovered) pairs)
Basedonmean  With Beta Standard R
values uncertainty  coefficient  error

UHCeffective coverage index, health GBD 2019 40% 94% 63% 5.00 1.72 0-073

gainsweighted (reported 2019)

UHCeffective coverage index, GBD 2019 40% 94% 56% 419 149 0-068

unweightedaverage (reported 2019)

UHCservice coverage index for SDGs GBD 2017 33% 94% 69% 430 176 0-053

(reported 2017)

UHCservice coverage index for SDG WHO 2019 20% 75% 421 1-88 0-044

indicator3.8.1 (reported 2017)

Service coverage index (for most recent  World Bank 17% 56% 124 118 0-010

year reported) 2020
Content validity was evaluated on the basis of the percentage of 30 matrix cells of health service types against population-age groups covered by each index.
Known-groups validity was evaluated on the basis of the percentage of 16 country pairs correctly ranked based on country A's UHC or health-system performance
being recognised as better than country B's performance; details are found in appendix 1 (pp 45-47). Convergent validity was evaluated on the basis of how much
index performance could explain variation in HALE after controlling for levels of sociodemographic development (as measured by SDI). UHC=Universal health
coverage. HALE=healthy life expectancy. SDI=Socio-demographic Index. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. SDGs=UN Sustainable
Development Goals.
Table 2: Results for content, known-groups, and construct validity across multi-country health service indices for UHC service coverage measurement

Relationship between health spending and UHC
effective coverage

To better understand potential drivers of UHC effective
coverage, we used stochastic frontier metaregression
to quantify UHC effective coverage frontiers—esti-
mated maximum levels of UHC effective coverage index
achieved given any amount of health spending per
capita—and compared country-level UHC effective
coverage performance relative to these frontiers. The
magnitude of these gaps between the frontier and UHC
effective coverage index values provides insights into
potential inefficiencies, as well as measurement error, in
translating health spending into improved UHC effective
coverage at the population level. Further analytical details
are in the appendix 1 (pp 53-59).

Since UHC aims to minimise financial hardship
associated with receiving essential health services, we
focused on assessing the relationship between pooled
health spending per capita (ie, government spending,
prepaid private health spending, and development
assistance for health)* and UHC effective coverage
performance. Alternative analyses, wherein out-of-pocket
spending was included (ie, total health expenditure) and
then development assistance for health was excluded
(ie, pooled domestic health expenditures), were also done
but are not reported here (appendix 2 pp 6-7).

Counting population equivalents with UHC effective
coverage

Spurred by the GPW13 UHC billion target,® which
calls for 1 billion more people benefiting from UHC
by 2023, various approaches have been considered
for translating performance metrics into the number
of people covered by health services.?¥* For this

analysis, we used a similar approach currently recom-
mended by WHO:* we applied index estimates as
fractional metrics and multiplied these values by
populations to approximate population equivalents
with UHC effective coverage.

To assess UHC effective coverage trajectories and
their contributions towards meeting the UHC 1 billion
target, we first projected country-level UHC effective
coverage index estimates through to 2023. These
projections were based on stochastic frontier meta-
regression modelled relationships between UHC
effective coverage index and total health spending per
capita; a related method has been used previously by
GBD** and is described further in the appendix 1
(pp 60-61). Taking UHC effective coverage index as a
fraction, we multiplied these values by country-level
GBD-based population forecasts through to 2023.%
Last, we aggregated these estimates globally and by
GBD super-region, and calculated additional population
equivalents with UHC effective coverage from 2018 (the
GPW13 baseline) to 2023.

Uncertainty analysis

GBD aims to propagate sources of uncertainty through
its estimation process,*** resulting in 1000 draws
from the posterior distribution for each measure by
location, age, sex, and year. We incorporated uncertainty
quantified for each effective coverage indicator and
associated disease burden based on GBD 2019 esti-
mates, and did scaling, index construction, and UHC
effective coverage index projections at the draw-level to
reflect uncertainty. We report 95% uncertainty intervals
(95% Uls) based on the ordinal 25th and 975th draws
for each measure.
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Figure 3: Map of the UHC effective coverage index, by decile, in 2019

Deciles are based on the distribution of UHC effective coverage index values in 2019. UHC=universal health coverage.

Role of the funding source

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

Results

National UHC effective coverage patterns in 2019

In 2019, UHC effective coverage performance showed
some strong geographical patterns (figure 3), but sizeable
heterogeneities also emerged. Various European coun-
tries, including Iceland, as well as Australia, Canada,
Japan, Singapore, and South Korea, comprised the highest
decile, followed by a more geographically diverse group in
the ninth decile (eg, Costa Rica, Israel, New Zealand,
Portugal, and the USA). Sub-Saharan Africa had among
the widest range of UHC effective coverage performances
in 2019, with two countries ranking in the sixth decile
(Rwanda and South Africa) and 11 countries in the first
decile; the countries in the first decile were mainly in
western or central sub-Saharan Africa, but also spanned
the continent (eg, Angola, Lesotho, Madagascar, and
Somalia). Outside of sub-Saharan Africa, ten countries,
including Afghanistan, Haiti, Pakistan, and Papua New
Guinea, were also in the lowest decile in 2019. In east,
southeast, and south Asia, countries largely fell between
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the eighth (China and Thailand) and second deciles
(Laos), with India and Indonesia occupying the third
decile. Within Latin America, various countries scored in
the eighth or seventh deciles (eg, Chile, Colombia, Peru,
and Brazil) but others saw UHC effective coverage index
values within the fourth to fifth deciles (eg, Bolivia,
Guatemala, and Nicaragua).

Performance on the overall UHC effective coverage
index often corresponded with levels achieved across
individual effective coverage indicators (figure 4); for
instance, countries with effective coverage index values
of 85 or higher generally had the vast majority of effec-
tive coverage indicators exceeding 80. Although high-
performing locations usually had lower values for at least
some subsets of indicators (eg, met need for family
planning or antiretroviral therapy coverage), such indi-
cators often represented areas of lower potential health
gains—especially relative to effective coverage indicators
proxying health services or interventions for conditions
with higher potential health gains in these countries
(eg, cardiovascular diseases, cancers, and diabetes).
Countries and territories with fairly low overall UHC
effective coverage index performance in 2019 (ie, <40)
scored similarly low across most effective coverage
indicators, although vaccine coverage and proxies for
lower respiratory infection and diarrhoea treatment were
among the main exceptions.
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Afghanistan | 39 | 43 62 65 62 45 60 27 4 39 67 50
Albania | 70 56 41 58 65 60 31 70 68 57
Algeria | 65 | 75 36 38 26 70 63 67 52 46 60 72 41 65 47 62
AmericanSamoa | 53 | 75 66 36 57 50 55 58 42 42 56 40 44 53
Andorra 39 68 74
Angola | 39 | 32 54 42 65 46 50 38 28 50 28 56 63
Antigua and Barbuda | 60 64 50 46 76 58 68 65 67 49 34 26 74 53
Argentina | 61 | 73 58 44 55 67 26 66 68 76 53 . 51 53 28 67 71 70
Armenia | 62 | 43 60 63 3% 72 62 59 34 48 42 67 63
Australia 70 69 67
Austria 72 61
Azerbaijan | 48 |32 27 63 37 77 61 52 73 45 44 48 69 72 47
The Bahamas | 61 60 36 76 63 72 63 67 57 56 53 43 28 71 65 65 74
Bahrain | 71 | 69 52 70 49 66 69 65 35 46 48 67
Bangladesh | 54 69 60 41 36 43 48 47 52 51 56
Barbados | 61 | 67 47 45 28 64 71 66 68 56 31 35 62 60 74
Belarus | 70 | 73 73 76 69 75 42 73 55
Belgium 71 72 70
Belize | 54 | 66 48 39 54 60 65 52 59 47 66 53 57 50 52 70
Benin | 45 | 28 73 32 56 53 51 33 30 52 27 45 75 51
Bermuda 60 54 76 . 57 56
Bhutan | 51 70 65 75 45 40 48 28 43 33 47 27 29 54
Bolivia | 52 | 52 33 64 71 49 42 43 49 62 46 26 . 52 60 56 55
Bosnia and Herzegovina | 64 | 26 68 68 50 71 69 . 60 56 50 49 62 76 66
Botswana | 58 32 71 66 47 45 49 29 60 37 - 45 50 68
Brazil | 65 40 42 63 73 59 72 57 66 65 44 37 61 76 73 68
Brunei | 66 | 69 65 51 62 31 76 69 66 54 74 41 30 65 68 54
Bulgaria | 63 [ 54 75 73 47 75 68 32 27 59 51 75 . 63
BurkinaFaso | 42 | 47 68 56 48 39 57 31 36 64 31
Burundi | 50 | 38 69 72 75 49 38 26 28 . 36 48 40
CapeVerde | 62 | 69 42 41 56 44 54 34 38 50 44 30 59 58 52
Cambodia | 57 | 59 26 27 56 40 42 53 27 50 34 39 47 28 65 67
Cameroon | 42 | 45 71 60 45 45 44 27 51 34 59 28 45 65
Canada 75 70 70 68
Central African Republic 49 48 33 37 31 42
Chad | 31 58 39 40 28 51 31 28 39 35 65
Chile | 74 68 61 75 64 60 75 69 62 73 44 70

(Figure 4 continues on next page)
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China | 70 70 75 32 72 60 66 43 61 41 65
Colombia | 74 56 42 30 67 71 73 76 55 67
Comoros | 48 | 33 60 66 61 46 46 42 33 50 68 59
Congo | 44 | 40 72 65 30 48 36 37 47 36 62 69
Cook Islands | 62 3% 73 73 69 56 37 75 74
Costa Rica 61 55 42 . 73
Coted'lvoire | 43 | 40 72 75 46 54 42 51 60
Croatia 39 64
Cuba | 73 46 49 74 52
Cyprus 33 64
Czech Republic 69 66 73
Democratic Republic of the Congo | 45 73 75 40 42 31 33 46 62
Denmark 70 75 67 71 66
Djibouti | 45 | 52 57 60 56 27 59 45 57 39 53 67
Dominica | 52 29 32 47 71 62 51 57 44 64 51 38 59 47 40 62
Dominican Republic | 52 27 32 75 71 62 64 54 59 46 28 42 28 56 35 55
Ecvador | 64 | 72 51 38 75 63 75 69 61 68 68 70 37 65 75 65
Egypt | 55 73 51 75 57 37 67 42 67 34 28 59 36
El Salvador | 62 63 50 58 75 50 74 58 58 73 40 69 75 75
Equatorial Guinea | 50 | 33 39 45 30 66 36 31 37 69 52 27 58 43
Eritrea | 42 | 30 73 69 45 49 41 37 28 41 55 40
Estonia 73 61 72 74 53
eSwatini | 53 28 34 61 40 26 27 56 32 43 40 56
Ethiopia | 47 | 62 60 57 74 71 51 63 60 31 28 31 35 41
Federated States of Micronesia | 34 | 61 55 29 74 60 58 36 44 52 30 37 75 72
Fiji | 45 | 72 44 35 70 75 40 45 54 51 49 73
Finland 72 68
France 71 67
Gabon | 53 | 49 29 69 72 69 34 29 35 45 46 55 40 70
The Gambia | 48 | 30 72 33 55 43 38 48 32 37 52
Georgia | 56 [ 52 62 51 66 57 74 50 31 55 60 37 7
Germany 61
Ghana | 49 | 43 70 37 50 32 30 35 45 38 47 27 68 67 61
Greece 61 70 67 54 59
Greenland | 69 | 75 60 70 75 67 67 56 71 72 67 57 50 65 45 75
Grenada | 50 45 43 59 68 55 59 53 51 45 31 . 65 66 54 61
Guam | 64 54 50 63 67 . 57 28 . 55 34 35 63

(Figure 4 continues on next page)
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Guatemala | 52 | 68 54 28 67 59 58 36 49 36 64 59 31 51 48 44 67
Guinea | 32 49 45 74 47 36 42 29 45 34 73 55
Guinea-Bissau | 36 | 48 74 65 68 47 26 40 32 61
Guyana | 41 | 57 28 62 54 53 43 47 35 58 43 36 64 52
Haiti | 36 | 45 72 71 75 53 55 60 28 30 37 - 44
Honduras | 54 46 30 59 57 34 58 39 54 63 33 46 51 70
Hungary | 72 | 57 74 77 69 73 51 67 75 74 69
Iceland
India | 47 | 75 59 72 76 36 35 43 34 26 54 34 29 32 39 47 53
Indonesia | 49 32 27 77 48 70 43 41 55 33 38 33 . 39 42 43 32
Iran | 70 55 68 40 43 64 . 62 52 68 62 56 69 52 74
Iraq | 58 [ 55 44 50 61 64 53 74 48 41 47 44 31 72 54 67
Ireland 75 73
Israel 57 45 72
Italy 70 74 76
Jamaica | 57 36 37 77 74 59 63 59 44 27 27 67 50 60
Japan 60
Jordan | 70 | 57 47 54 50 38 75 63 61 75 53 38 62 76
Kazakhstan | 59 65 68 74 29 70 69 55 38 67 57 43 5 52
Kenya | 52 | 74 77 67 63 58 63 42 26 42 32 56
Kiribati | 36 | 41 33 70 42 28 27 29 41 28
Kuwait - 66 73 74 73 66 69
Kyrgyzstan | 53 [ 66 37 49 75 56 60 54 73 39 30 63 50 56 31
Laos | 44 | 67 70 62 52 70 50 29 34 42 35 26 33 41 68 64
Latvia | 70 | 71 72 68 61 40 70 39 45 69 54
Lebanon | 75 | 66 67 67 76 67 69 68 37 53 64 72
Lesotho | 39 73 49 62 51 28 30 71 30
Liberia | 48 | 47 68 72 42 59 55 38 34 63 35 43 75 47
Libya | 66 [ 67 62 55 48 65 57 74 47 47 72 71 40 55 59
Lithvania | 70 | 72 66 55 68 74 69 34 57 77 76 57
Luxembourg 70 68
Madagascar | 40 | 51 73 59 62 59 39 29 29 37 44 64 53
Malawi | 56 | 72 63 46 53 35 40 43 32 39 65 47
Malaysia | 67 | 77 73 46 76 66 63 61 43 59 64 42 58 48
Maldives | 67 | 37 41 36 28 40 74 71 71 63 64 54 38 73 52 60
Mali | 41 | 39 73 73 75 41 50 56 31 46 31 73 42
Malta 77 69 74 76 66

(Figure 4 continues on next page)
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Marshall Islands | 44 46 27 : 37 73 29 37 43 30 35 35 68 67
Mauritania | 53 | 29 69 73 69 31 27 33 74 55 63 52 62 68
Mauritius | 56 | 75 52 46 69 60 72 63 53 62 70 34 57
Mexico | 61 53 46 74 76 76 52 77 62 64 33 60 71 73 74
Moldova | 62 | 60 48 66 69 29 71 62 62 35 71 48
Monaco 38
Mongolia | 48 | 67 44 47 71 45 75 50 41 67 34 30 55 39 47 64 47 76 54
Montenegro | 66 | 45 60 72 71 57 72 57
Morocco | 58 [ 73 42 34 77 54 40 57 32 53 58 34 57 40 69
Mozambique | 44 | 47 50 50 51 27 48 30 42 56
Myanmar | 47 73 48 71 76 36 42 52 48 3 4 58
Namibia | 62 27 28 64 39 33 41 59 34 39 52 61
Nauru | 42 | 53 44 28 75 73 51 58 66 43 40
Nepal | 47 | 62 56 66 71 32 32 36 49 59 29
Netherlands 75
New Zealand 76 76 72 62 57 64
Nicaragua | 57 58 49 33 52 69 59 56 62 42 53 68 67
Niger | 35 | 43 64 60 42 26 58 46 41 28 42 . 33 69 28
Nigeria | 38 | 39 61 54 41 50 65 28 29 49 43 30 58 46 50 58 44
Nive | 49 50 41 66 58 54 47 27 53 38 60
North Korea | 53 52 45 30 53 55 71 48 41 57 45 30 56 39
North Macedonia | 61 61 53 60 62 49 52 60 66 72
Northern Mariana Islands | 60 71 37 51 33 71 71 66 38 54 40 64 73
Norway 73 75
Oman | 71 | 46 63 62 49 50 68 69 41 62 43 67 54
Pakistan | 39 | 52 75 50 41 71 27 29 35 34 33 47 36 51
Palau | 45 | 67 59 33 66 68 73 60 49 34 51 69
Palestine | 61 | 66 59 64 65 52 74 49 47 51 40 38 65 66 43
Panama |71 | 76 58 39 71 73 31 67 67 74 56 41 73 61 74
Papua New Guinea | 38 | 40 26 54 40 36 51 62 30 29 30 29 42 40 73
Paraguay | 63 . 58 34 55 76 69 56 69 50 68 63 29 65 66
Peru | 76 | 65 50 38 70 72 69 74 52 42
Philippines | 55 | 57 41 39 43 48 60 33 37 42 52 61 66
Poland | 73 | 47 75 73 32 51 67 57 77 64
Portugal 60 48 61
PuertoRico | 76 65 63 67 71 68 48 37 76 76
Qatar 71 69 59 67 72 69 75 49 58 60

(Figure 4 continues on next page)
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Figure 4: Performance on the UHC effective coverage index and 23 effective coverage indicators, by location, in 2019

Locations are reported in alphabetical order. The UHC effective coverage index and individual effective coverage indicators are reported on a scale of 0-100.

Four indicators (met need for family planning, MCV1 coverage, DTP3 coverage, and ART coverage) are based on intervention coverage, whereas the remaining
effective coverage indicators use measures such as mortality-to-incidence ratios to approximate access to quality care; inputs and measurement approaches for each
indicator and index are further described in appendix 1 (pp 30-32). ART=antiretroviral therapy. CKD=chronic kidney disease. COPD=chronic obstructive pulmonary
disease. DTP3=diphtheria, tetanus, pertussis vaccine, 3 doses. IHD=ischaemic heart disease. LRI=lower respiratory infection. MCV1=measles-containing vaccine,

1 dose. TB=tuberculosis. UHC=universal health coverage.

Many countries with middle-range performance on
UHC effective coverage (ie, about 45-70) in 2019 had a
mixture of fairly high values on most indicators for
communicable diseases and reproductive, neonatal,
maternal, and child health but comparatively lower
scores on many non-communicable diseases, likely
mirroring their variable epidemiological profiles and
thus populations’ health needs. For some countries,
especially those in sub-Saharan Africa (eg, Namibia,
Rwanda, and Kenya), communicable diseases (eg, HIV)
and reproductive, neonatal, maternal, and child health
still ranked among indicators with highest potential
health gains in 2019, even though non-communicable
diseases such as cardiovascular diseases and diabetes are
on the rise.” With their fairly high levels of coverage or
services proxied by effective coverage indicators for
communicable diseases and for reproductive, neonatal,
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maternal, and child health, several of these countries had
higher UHC effective coverage index performance under
a health gains weighting approach than under the
assumption that each effective coverage indicator could
deliver equal health gains to populations across different
settings (figure 2). By contrast, in many other countries—
especially those in Latin America, central and eastern
Europe, and Oceania—non-communicable diseases
accounted for a greater proportion of potential health
gains by 2019; consequently, these countries’ relatively
poor performances on several effective coverage indi-
cators proxying non-communicable disease services
underpinned lower overall UHC effective coverage index
values. High levels of vaccine coverage and performance
on effective coverage indicators such as maternal care
still contributed to UHC effective coverage performance
for such countries; however, these health areas generally
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For more on the online data
tools see http://ghdx.healthdata.
org/gbd-2019
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Figure 5: Annualised rate of change in the UHC effective coverage index (A) and population equivalents with UHC effective coverage (B), globally and by GBD

super-region, 1990-2010 and 2010-2019

Values reflect the average annualised rate of change on the UHC effective coverage index and population equivalents with UHC effective coverage between each time
period. Population equivalents are based on taking the UHC effective coverage index as a fraction and multiplying these values by the total population for a given
location-year to approximate populations covered with UHC effective coverage. UHC=universal health coverage. GBD=Global Burden of Diseases, Injuries, and Risk

Factors Study.

represented a smaller fraction of population-level health
gains than many non-communicable diseases in these
settings. Health gain weights, by country and territory,
for each effective coverage indicator are available in the
appendix 2 (pp 11-13) and via online data tools.

Pace of progress on UHC effective coverage

Since 1990, UHC effective coverage performance
improved, albeit at variable rates of progress over time
and across GBD super-regions (figure 5). The global
average increased from 45-8 (95% UI 44-2—47-5) in 1990
to 60-3 (58-7-61-9) in 2019, while the absolute range in
performance essentially remained the same (ie, 73 - 0-point
difference in 1990 vs 74-0-point difference in 2019).
By 2019, the UHC effective coverage index spanned
from 95 or higher in Japan (96-3 [95-0-97-4]) and
Iceland (95-3 [93-6-96-8]) to lower than 25 in the
Central African Republic (22-3 [16-3-29-3]) and Somalia
(23-9[17-1-31-1]; appendix 2 pp 14-20). Globally, the pace
of progress on UHC effective coverage was somewhat
slower, albeit not significantly, from 2010 to 2019 (0-9%
[0-6-1-2] annualised increase) than from 1990 to 2010
(1-0% [0-8-1-1] annualised increase). Similarly, at the
global level, annualised rates of change for population
equivalents with effective coverage were slightly lower
from 2010 to 2019 (2-0% [1-7-2- 3]) than from 1990 to 2010
(2:3% [2-2-2-4)), although this difference was not
significant. However, some of these patterns diverged by
GBD super-region (figure 5), as well as at the country
level (appendix 2, pp 14-20). For instance, in sub-Saharan
Africa, UHC effective coverage index performance
improved at an average of 2-6% (1-9-3-3) per year

from 2010 to 2019, surpassing its annualised rate of
change from 1990 to 2010 (1-3% [1-0-1-7] average
increase per year). Central Europe, eastern Europe, and
central Asia also had significantly faster progress from
2010 to 2019 (1-4% [0-8-1-8] average annual increase)
than from 1990 to 2010 (0-5% [0-4-0- 6] annual increase).

Relationship between health expenditure and UHC
effective coverage

Country-level performance on UHC effective coverage
widely varied across different levels of pooled health
spending per capita (figure 6), highlighting how increased
health spending is necessary but insufficient on its own
to improve UHC effective coverage. Overall, the UHC
effective coverage index was associated with pooled
health spending per capita (r=0-79), but this relationship
was varied at different levels of spending. Up to about
$2500 (US$, adjusted for purchasing power parity) in
pooled health spending per capita, increasingly higher
expenditures generally paralleled higher performance
on UHC effective coverage index; beyond that, higher
expenditures did not correspond as consistently with
further improvements in UHC effective coverage
performance.

The UHC effective coverage frontier charts the highest
UHC effective coverage performances, as achieved by
countries in 2019, across different levels of pooled health
spending per capita (figure 6); in other words, this frontier
represents the relative efficiency—or inefficiency—with
which countries could translate their health spending
into improved UHC effective coverage. Countries
including South Korea, Cyprus, Costa Rica, Peru, and
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Rwanda were among those setting this performance
frontier at their corresponding levels of pooled health
expenditure per capita. Conversely, countries across
the sociodemographic spectrum (ie, Central African
Republic, Lesotho, Turkmenistan, Saudi Arabia, and
the USA) showed large gaps between their estimated
UHC effective coverage index performances in 2019 and
what could have been achievable on the UHC effective
coverage frontier given these countries’ levels of pooled
health spending. To reach a UHC effective coverage index
of atleast 80, under maximum efficiency, countries would
need to reach US$1398 in pooled health spending per
capita (per year). Equivalent analyses and figures for
total health expenditure per capita (ie, pooled health
spending plus out-of-pocket spending) and pooled
domestic health expenditure per capita (ie, pooled health
spending minus development assistance for health) are
provided in appendix 2 (pp 6-7).

Counting population equivalents with effective
coverage for the UHC billion target

Based on current projections, an estimated 5-0 billion
(95% UI 4-8-5-1) population equivalents would have UHC
effective coverage in 2023 (table 3). This would translate to
388-9 million (358-6—421-3) more population equivalents
with UHC effective coverage over the five-year GPW13
evaluation period (2019-23, with 2018 as the baseline), or
the equivalent of adding an average of 77-8 million
(71-7-84-3) population equivalents per year during this
time. From 2018 to 2023, sub-Saharan Africa was estimated
to contribute the most additional population equivalents
with UHC effective coverage (ie, 94- 5 million [83 - 6-104- 8]).
By 2023, an estimated 3-1 billion (3-0-3-2) population
equivalents would not have UHC effective coverage, with
nearly a third residing in south Asia (ie, an estimated
9681 million [903 - 5-1040- 3]).

Discussion

Summary of the main findings

The present study offers a new approach to monitoring
progress on UHC service coverage: measuring country-
level effective coverage and thus better representing how
well health systems are delivering health gains relative to
their populations’ health needs. Amid global advances
on the UHC effective coverage index since 1990, our
findings show a gap of more than 70 points between
locations with the highest and lowest levels of UHC
effective coverage remained in 2019. Particularly among
low-middle to middle-SDI countries, performance of
effective coverage indicators for non-communicable
diseases was far lower than levels reached for several
communicable diseases and maternal and child health
indicators—a pattern suggesting that many countries’
health systems and financing priorities are not moving
as quickly as their epidemiological and demographic
transitions. Higher pooled health spending per capita
generally corresponded with higher UHC effective
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Figure 6: UHC effective coverage index frontier relative to pooled health spending per capita (A) and
log-transformed pooled health spending per capita (B)

Pooled health spending per capita includes government health expenditures, prepaid private expenditures, and
development assistance for health. All health spending estimates are for 2017 measured in 2019 PPP-adjusted
US$ adjusted for inflation. The black line represents the frontier values estimated for UHC effective coverage in
2019 relative to spending per capita in 2017. Locations are colour-coded by GBD super-region, with a subset
abbreviated according to their ISO3 codes. 1SO3 codes and corresponding location names are listed in appendix 1
(pp 64-68). UHC=universal health coverage. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

PPP=purchasing-power parity.
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UHC effective coverage index (95% Uls)

Population equivalents with UHC effective coverage (95% Ul)*

interval. *Reported in millions unless otherwise indicated.

2018 2023 Added from 2018-23 Coveredin 2023 Not covered in 2023
Global 59-8 (583t0613) 617 (601t0633)  388-9(358-6t04213) 5.0billion (4-8t051)  3-1billion (3-0t03-2)
Central Europe, eastern 63-2 (61-0t0 65:5) 652 (62:7to 67:6) 91 (7-5t010-9) 273-0 (262510 282-8) 1455 (135-7 to 156-1)
Europe, and central Asia
High income 85-8 (84310 87:1) 87-1(85-5t0 88:5) 31:6 (28:8t034-3) 9583 (940-7 to 972-8) 141.5 (127-0to 159-1)
Latin America and Caribbean 632 (61-1t0 65-1)  65:6 (63-3t0 67-8) 33.6 (30-8t036-5) 3985 (384-7t0 412-0) 209-0 (195-6 t0 222-8)
North Africa and Middle East ~ 60-0 (57-9to 61-9)  61-9 (59-6 to 64-0) 43-0 (39-8 to 45:9) 4023 (387-6t0 416-1) 247-8 (233-9t0262.5)
South Asia 46-0(426t0492) 484 (44-6t0519)  88.9(735t0102:8)  909-4 (837-2t0 974-0)  968-1(903-5 to 1040-3)
Southeast Asia, east Asia, and  64-2 (60-7to 67-6)  66:9 (63-0 to 70:5) 882 (74-410102-8) 1.5 billion (1-4to 1.5)  726:3 (647-9 to 811.6)
Oceania
Sub-Saharan Africa 439 (41-4t0 46-5)  46-2 (43-3t049°1) 945 (83-6 to 104-8) 5556 (521-1to 590-1) 647-1(6127to 681.7)

Population equivalents based on taking the UHC effective coverage index as a fraction and multiplying these values by total population for a given location-year to approximate
populations covered with UHC effective coverage. UHC=universal health coverage. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. 95% UI=95% uncertainty

globally and by GBD super-region

Table 3: Projected UHC effective coverage performance in 2023 and additional population equivalents with UHC effective coverage from 2018 to 2023,

coverage. Nonetheless, country-level performance varied
widely and many countries fell well below levels achieved
by other countries with similar amounts of health
expenditures, emphasising the importance of increasing
both health-system efficiencies and funding for UHC.
To achieve at least 80 on the UHC effective coverage
index, countries would need to reach $1398 pooled
spending per capita—and do so under maximum
efficiency. An estimated 388-9 million more population
equivalents would have UHC effective coverage between
2018 and 2023, falling well short of the GPW13 target of
1 billion more people benefiting from UHC during this
time. Genuinely advancing toward UHC requires
prioritising—and thus monitoring—effective coverage
and health systems’ capacities for improving outcomes
for all people throughout the world.

Past progress, current challenges, and accelerating
future gains on UHC effective coverage

By 2019, UHC effective coverage improved substantially
for many countries, and for some countries the pace of
progress has accelerated since 2010. This was particularly
evident in sub-Saharan Africa; this GBD super-region
nearly doubled its average annual improvements from
2010 to 2019 compared to 1990-2010. Such gains could be
related to heightened funding—and thus prioritisation—
for HIV, vaccines and childhood infectious diseases, and
maternal health during the Millennium Development
Goal (MDG) era.® As further illustrated by the UHC
effective coverage frontier, up to about $2500 per capita,
rising levels of UHC effective coverage index generally
paralleled pooled health spending; this trend highlights
the important role of increasing funding for UHC to
jumpstart progress, particularly for countries that still
have very low UHC effective coverage in 2019. Yet even
at the frontier, reaching better UHC effective coverage
performance requires much higher pooled health
spending per year: an estimated $1398 per capita to reach

80, and then $2538 per capita to reach 90 and $3424 per
capita to reach 95. At present, the only countries
achieving 90 or higher on the UHC effective coverage
index and such levels of pooled health spending per
capita are within the high-income GBD super-region.
Substantially increasing total health spending could be
one avenue for elevating UHC effective coverage
performance; however, many countries still have high
out-of-pocket spending relative to their total spending,**
which is strongly related to household catastrophic
health expenditures and directly counter to improving
financial risk protection within UHC. Focusing on
domestic heath spending while also elevating efficiency
could be another viable route; our results show that many
countries would theoretically achieve much higher UHC
effective coverage if they could better translate current
amounts of pooled spending per capita into improved
performance. How to best address such inefficiencies
will markedly vary across contexts, and will require
accounting for country-level differences in health-sys-
tem orientations and structures, political stability and
governance systems, and distribution of health resources
among populations. Further examination of approaches
used by countries near or at the UHC effective coverage
frontier relative to their pooled health spending (eg,
Rwanda, Peru, South Korea, and Costa Rica) might help
identify tractable policy pathways to improved efficiency.

Poor performance on various non-communicable
diseases has severely hindered progress on UHC
effective coverage in many countries—a trend that is
likely to only worsen until quality health services for
non-communicable diseases are better prioritised by
countries and development partners alike. Especially
among low-middle SDI to middle-SDI countries, earlier
advances on UHC effective coverage were mainly
propelled by improving health services focused on
communicable diseases, child health, and maternal care.
As cardiovascular disease, diabetes, cancers, and other
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non-communicable diseases became leading causes of
early death and disability, they also emerged as population
health needs with the highest potential health gains—
that is, where health systems could increasingly deliver
the most improved outcomes via effective coverage of
interventions and services. Re-orienting countries’ health
systems towards providing effective health services for
non-communicable disease is not trivial, especially if
their prior focus (and funding) had a more limited
scope for the types of services provided, equipment
used, and health workforce training required. However,
continued inaction also has likely costs: if health
systems remain too focused on health problems of the
past, and fail to effectively respond to where the largest
potential health gains exist today, it can be increasingly
difficult to translate current levels of health spending
into improved UHC effective coverage. For instance,
only a few high-SDI countries (eg, Japan, Switzerland,
and South Korea) averaged non-communicable disease
performance equal to or higher than effective coverage
indicators focused on communicable diseases and
maternal and child health by 2019.¢ Unless deliberate
efforts are taken now to recalibrate health-system and
funding priorities, the ability to alter current trajectories
for UHC effective coverage could diminish.

To catalyse faster gains in the SDG era, WHO’s
GPW13 set forth its bold billion targets,® with the UHC
target calling for 1 billion more people benefiting from
UHC by 2023, relative to 2018. Current projections have
the world falling well short of this ambition, with an
estimated 3889 million (358-6—421- 3) more population
equivalents having UHC effective coverage by 2023.
Even these estimates are likely to be optimistic, as they
do not account for trends in financial risk protection—
the other key dimension of UHC—nor do they explicitly
account for populations’ needs for multiple health
services. Nonetheless, this initial assessment offers
important considerations for the remaining years of
GPW13 and then through to 2030. With more than
3 billion population equivalents estimated to lack UHC
effective coverage in 2023, targeting populous regions
or countries that currently have low UHC effective
coverage and investing in service expansion could be
one option to accelerating future progress. For instance,
south Asia, in combination with southeast Asia, east
Asia, and Oceania, was estimated to have nearly
1.7 billion population equivalents without UHC
effective coverage in 2023. However, on the basis of
current levels of health spending, many countries in
these regions already fell below their potential UHC
effective coverage performance in 2019. For most
countries, heightened health spending alone is unlikely
to deliver on ambitious UHC targets; rather, a com-
bination of improving alignment of health systems
with population health needs and bolstering efficiencies
is likely to chart faster and perhaps more sustained
gains.
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Current challenges and future directions for measuring
UHC effective coverage

Our measurement framework is grounded in the
construct of effective coverage at the health-system level,*
aiming to represent a country’s ability to improve health
outcomes in accordance with the health needs and disease
burden of its population. From this perspective, effec-
tive coverage should capture the fraction of potential
population-level health gains actually delivered by the
health system, relative to what the health system could
have provided at maximum performance of current
interventions or services. As such, we used health gain
weights to construct the overall UHC effective coverage
index and to more heavily weight effective coverage
indicators for which a given country’s health could
produce greater health gains through available interven-
tions. By contrast, the unweighted average of effective
coverage indicators implies equal potential health gains
irrespective of a country’s epidemiological profile or
effectiveness of the associated interventions or services, or
a combination of both. Equally weighting interventions
and their potential for improving health is directly counter
to the reality of UHC programmes, which are subject to
each country’s unique health-system structures, political
demands, and health priorities. To capture what can—or
should—be achievable through health systems’ provision
of effective services, we believe the health gains weighting
approach can better track country-led UHC investments
and policy implementation. Going forward, assessments
of UHC effective coverage should strive to apply this
method beyond the national level, aiming to capture
inequalities in potential health gains not only by location
but also within population-age groups, by sex, and across
other important sociodemographic dimensions (eg, race/
ethnicity and migrant status).

Routinely measuring UHC effective coverage requires
the existence and maintenance of several functional data
systems. Many, if not most, indicators or data systems, or
both, that are needed to measure effective coverage
indicators are already encompassed within the health-
related SDGs, which UN member states have committed
to monitoring. These include functional vital registration
systems that accurately record causes of death; periodic
household surveys that include biomarker data and
information on intervention coverage; and disease
incidence registries based on administrative systems and
notifications for specific causes (eg, cancers and kidney
disease).* Deliberate investments by national govern-
ments, as well as international agencies where appropriate,
are important for strengthening these data systems and
identifying how they can be used together to monitor
trends in effective coverage.

The UHC effective coverage index and corresponding
UHC effective coverage measurement framework repre-
sent important steps towards capturing a range of needed
health services across the life course; nonetheless, as
underscored by its multi-year development process
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(appendix 1 pp 6-21), considerable gaps persist between
the breadth of the original candidate effective coverage
indicators and those used in the present analysis. Minimal
data on rehabilitative services and palliation across
countries and over time hindered their direct inclusion or
the use of suitable proxy effective coverage indicators.
Recent steps by WHO (ie, publishing its first world report
on vision® and upcoming report on hearing, and its
GPW13 indicator on oral morphine availability®) suggest
that data collection for these areas could be increasingly
prioritised. A similar paucity of routinely collected data
on mental health services and substance use disorder
interventions precluded their use in the current UHC
effective coverage index. In the future, triangulation of
data sources including administrative records, health
facility records, and community-based surveys might
inform such measurements.” Effective coverage indi-
cators on emergency services and trauma care were also
considered but ultimately excluded because of data
limitations and ongoing methodological challenges
(ie, appropriately isolating improvements in effective
health services from advances in transportation safety).

For non-communicable diseases, we relied on out-
come-based effective coverage indicators, preferring to
approximate access to quality non-communicable disease
care through measures such as MIRs rather than
assuming that risk exposure, screening rates, or health-
system inputs, or a combination of these factors, can
appropriately capture effective service provision for non-
communicable diseases. Many national data systems
already collect data on cause-specific mortality and
disease incidence or prevalence, and when analysed
together they should reflect variations in access to and
quality of health services and serve as good proxy mea-
sures amid imperfect data realities for non-communicable
disease services. Conversely, using indicators such as
non-tobacco use and non-elevated blood pressure*** or
inpatient admission rates pushes the world further away
from understanding improved outcomes delivered by
health systems and effective service provision. If, or
when, the quantity and quality of data for measuring
health services for non-communicable diseases improve,
we would prefer to use more direct measures of
effective coverage over outcome-based proxy indicators.
For instance, our ideal effective coverage indicator for
diabetes treatment would be the proportion of people
with diabetes on treatment and meeting specified
treatment targets such as glycated haemoglobin lower
than 8%. Household surveys such as the WHO STEPwise
approach to surveillance (STEPS) are increasingly col-
lecting these data, and time series estimates by location
and population-age group could be easily derived if
sufficient access to such microdata is possible.

In sum, the indicators included in the present study
are not meant to be prescriptive; rather, our primary
objective was to establish a robust, comparable measure-
ment framework from which UHC effective coverage

could be assessed across settings and inform efforts to
incorporate effective coverage into UHC monitoring.
Continuing to advance effective coverage measurement
of UHC in the future, especially if the main alternative is
adhering to past measures with known drawbacks and
narrow operationalisations of health services for all
populations, is strongly supported by the broader GBD
study and its collaborators.

Limitations

Our study is subject to limitations beyond those already
described. First, this analysis draws from GBD 2019
estimates of outcomes, intervention coverage, and SDG
indicators,”** and thus broader GBD 2019 limitations
also apply to the present study (eg, availability and quality
of vital registration data, model coherence between
cause-specific mortality and non-fatal measures, and
new modelling approaches for risk factors and related
outcomes). In the case of ischaemic heart disease, for
example, new data on the interplay of household air
pollution, blood pressure, and ischaemic heart disease
mortality resulted in implausible risk-standardised death
rates for many low-SDI to low-middle SDI countries
when we only accounted for joint exposures to metabolic
risks considered amenable to health care.®* We thus
included household and outdoor air pollution in risk
standardisation and plan to further examine these risk
mediation pathways in the future.

Second, health gain weights were based on classifying
intervention sets into five effectiveness categories, as
informed by published literature provided by Cochrane,
the Tufts Cost-Effectiveness Analysis Registry, and
DCP3.For some effective coverage indicators, especially
treatment of more chronic conditions, distilling a wide
range of reported effectiveness on available interven-
tions into a summary assessment was quite difficult.
Sensitivity analyses based on shifting each indicator’s
categorisation up and down one group showed similar
overall UHC effective coverage index values (appendix 1
p 35). Formally simulating the range of effectiveness
across interventions and incorporating this uncertainty
into health gains weighting is an important future
avenue for measurement of the UHC effective coverage
index.

Third, due to limited data quantity or quality (or both),
we could not include several original candidates for
effective coverage indicators (appendix 1 pp 12-28),
including seven expressly recommended by the GPW13
ERG: HPV vaccination, hepatitis C treatment, effective
management of hypertension and diabetes, cataract
surgery, refractive error correction, and dental care.”
As data availability improves alongside methods for
estimating these indicators across countries, we plan to
test the inclusion of these indicators, and thus some
country-level UHC effective coverage index values and
rankings might change. Since data are generally more
easily available for better-funded interventions and health
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areas, it is possible that our current estimates of UHC
effective coverage are overly optimistic.

Fourth, we excluded several effective coverage indi-
cators for which high potential health gains could only be
achieved in select locations because of local exposures
(ie, malaria and neglected tropical diseases) or current
introduction status (eg, pneumococcal conjugate vaccine
[PCV]). Subsequently, our results might under-estimate
UHC effective coverage in some locations (eg, countries
with high coverage of effective malaria interventions) or
over-estimate performance in others (eg, countries that
have a high pneumonia burden but have yet to introduce
PCV). Additional methodological testing is needed to
better incorporate these locally relevant intervention
needs within a global measurement framework.

Fifth, we did not explicitly account for the effects
of potential community-level interventions and their
contribution to potential health gains (eg, herd immunity
garnered from very high coverage of MCV1 or DTP3).
Future work should consider whether or how such effects
can be incorporated into this measurement framework,
particularly given the toll of recent measles outbreaks
worldwide.**

Sixth, results of our known-groups validity testing might
have varied if more or different country-pairs were selected
(appendix 1 pp 45—47). Showing performance based on
country means and uncertainty underscores the need to
further strengthen data collection and overarching mea-
surement for UHC effective coverage at the country level.
Furthermore, it stresses the importance of estimating and
reporting uncertainty in monitoring UHC, a limitation of
current WHO and World Bank service coverage indices.

Seventh, approximating populations with UHC effec-
tive coverage by assuming the UHC effective coverage
index as a fractional metric and multiplying by popula-
tion does not account for multimorbidities, nor does it
represent the distribution of needed services received
within a given population. Measuring UHC effective
coverage at increasing granularity (ie, subnational loca-
tions and by disaggregated age groups or sex, or both)
could help improve our understanding of the distribution
of health services within a given population.

Conclusion

This study provides a new measurement framework and
metric on UHC effective coverage, supporting country
and global stakeholders in their efforts to track improved
performance over time. By striving to capture potential
health gains delivered by health systems, we hope to
better diagnose and address challenges that otherwise
impede the ultimate objective of UHC: improving health
for all people and leaving no one behind. If current
trends hold, the world will fall short of delivering on its
UHC ambitions for the GPW13 and SDGs. Although this
outcome is not yet inevitable, the window for meaningful
action and health-system changes is rapidly narrowing.
By focusing on UHC effective coverage and populations’
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health needs across the lifespan, we strengthen the
evidence base for bringing UHC closer to reality for all.
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(Prof H Salem MD), Department of Public Health and Community
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Nigeria; Institute of Neuroscience (R O Akinyemi PhD), Newcastle
University, Newcastle upon Tyne, UK; Mayo Evidence-based Practice
Center (F Alahdab MSc), Mayo Clinic Foundation for Medical Education
and Research, Rochester, MN, USA; John T. Milliken Department of
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and Political Science (S Ali PhD), Sultan Qaboos University, Muscat,
Oman; Health Management and Economics Research Center

(V Alipour PhD, J Arabloo PhD, S Azari PhD, A Ghashghaee BSc),
Health Economics Department (V Alipour PhD), Preventive Medicine
and Public Health Research Center (M Asadi-Aliabadi MSc,

E Babaee PhD, S Goharinezhad PhD, M Moradi-Lakeh MD), Faculty of
Allied Medicine (F Dorostkar PhD), Student Research Committee

(A Ghashghaee BSc), Nutrition Health Research Center (F Mehri PhD),
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Forensic Medicine (] Padubidri MD), Kasturba Medical College,
Mangalore (P Rathi MD), Manipal Academy of Higher Education,
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(Prof L H Barrero DSc), Pontifical Javeriana University, Bogota,
Colombia; Barcelona Institute for Global Health (Prof Q Bassat MD),
Research Unit (] M Haro MD), University of Barcelona, Barcelona,
Spain; Catalan Institution for Research and Advanced Studies (ICREA),
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Department of Global Health (R S Bernstein MD), Emory University,

1275



Global Health Metrics

1276

Atlanta, GA, USA; Department of Internal Medicine

(A S Bhagavathula PharmD), United Arab Emirates University, Al Ain,
United Arab Emirates; Department of Social and Clinical Pharmacy
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Education, Hanoi, Vietnam; Department of Otolaryngology
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(I R Elyazar PhD), Eijkman Institute for Molecular Biology, Jakarta,
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Department of Biology and Biotechnology “Lazzaro Spallanzani”
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Ethiopia; College of Medicine and Public Health (H A Gesesew PhD),
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Sulaimani, Iraq; Institute of Tropical Pathology and Public Health
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Virginia Beach, VA, USA (K P Hopf MPH); Metrics and Evaluation

(K P Hopf MPH), Operation Smile, Virginia Beach, VA, USA;
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(R P Jha MSc), Dr. Baba Saheb Ambedkar Medical College & Hospital,
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for Prevention of Non-communicable Diseases (R Kalhor PhD), Health
Services Management Department (R Kalhor PhD), Qazvin University of
Medical Sciences, Qazvin, Iran; Department of Health Management and
System Sciences (S M Karimi PhD), University of Louisville, Louisville,
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Pulmonary Medicine (Prof P A Koul MD), Sheri Kashmir Institute of
Medical Sciences, Srinagar, India; Biomedical Research Networking
Center for Mental Health Network (CIBERSAM) (A Koyanagi MD),
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HelpMeSee, New York, NY, USA; General Director

(Prof V C Lansingh PhD), Mexican Institute of Ophthalmology,
Queretaro, Mexico; Department of Medical Sciences
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Department of Clinical Chemistry and Pharmacology

(Prof A O Larsson PhD), Uppsala University Hospital, Uppsala, Sweden;
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Digitalization (M Naimzada MD, N Otstavnov BA, S S Otstavnov PhD,
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(G Nguefack-Tsague PhD), University of Yaoundé I, Yaoundé,
Cameroon; Disease Control and Environmental Health (R Ndejjo MSc),
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(I Negoi PhD), Emergency Hospital of Bucharest, Bucharest, Romania;
Cardio-Aid, Bucharest, Romania (R I Negoi PhD); Department of Health
Sciences (S Neupane PhD), University of Tampere, Tampere, Finland;
Research & Statistics Unit (K N Ngari MSc), Synotech Consultants,
Nairobi, Kenya; Department of Biological Sciences (] W Ngunjiri DrPH),
University of Embu, Embu, Kenya; Department of Health Policy and
Management (S Nomura PhD), Keio University, Tokyo, Japan;
Department of Global Health Policy (S Nomura PhD), University of
Tokyo, Tokyo, Japan; Translational Health Research Institute

(F A Ogbo PhD, Prof A M N Renzaho PhD), School of Social Sciences
and Psychology (Prof A M N Renzaho PhD), Western Sydney University,
Sydney, NSW, Australia; Department of Preventive Medicine (I Oh PhD),
Kyung Hee University, Dongdaemun-gu, South Korea; Disease
Surveillance and Epidemic Response (E W Okunga MSc), Ministry of
Health, Nairobi, Kenya; Gorgan Congenital Malformations Research
Center (M Oladnabi PhD), Golestan Research Center of
Gastroenterology and Hepatology (GRCGH) (G Roshandel PhD),
Golestan University of Medical Sciences, Gorgan, Iran; Department of
Psychiatry (A T Olagunju MD), University of Lagos, Lagos, Nigeria;
Centre for Healthy Start Initiative, Lagos, Nigeria (B O Olusanya PhD,

] O Olusanya MBA); Diplomacy and Public Relations Department

(A Omar Bali PhD), University of Human Development, Sulaimaniyah,

1279



Global Health Metrics

1280

Iraq; Department of Pharmacology and Therapeutics

(Prof O E Onwujekwe PhD), University of Nigeria Nsukka, Enugu,
Nigeria; Department of Medicine (Prof A Ortiz MD), Princess University
Hospital (Prof ] B Soriano MD), Autonomous University of Madrid,
Madrid, Spain; Department of Nephrology and Hypertension

(Prof A Ortiz MD), The Institute for Health Research Foundation
Jiménez Diaz University Hospital, Madrid, Spain; Department of
Biomedical Sciences (Prof S M Ostojic PhD), University of Novi Sad,
Novi Sad, Serbia; Department of Project Management

(S S Otstavnov PhD), Department of Health Care Administration and
Economics (Prof V Vlassov MD), National Research University Higher
School of Economics, Moscow, Russia; Division of Mental and Physical
Health (Prof S @verland PhD), Norwegian Institute of Public Health,
Bergen, Norway; Department of Health Metrics (A Pana MD), Center for
Health Outcomes & Evaluation, Bucharest, Romania; National Institute
of Health Research and Development (H U Pangaribuan MSc), Ministry
of Health, Jakarta, Indonesia; Research & Development Department

(M Pathak PhD), Kalinga Institute of Medical Sciences, Bhubaneswar,
India; Population Health Theme (Prof G C Patton MD), Centre for
Adolescent Health (Prof S M Sawyer MD), Critical Care and
Neurosciences (Prof R G Weintraub MB), Murdoch Childrens Research
Institute, Melbourne, VIC, Australia; Public Health Youth Society of
Nepal, Pokhara, Nepal (S Paudel MPH); Public Health Update, Pokhara,
Nepal (S Paudel MPH); College of Public Health, Medical, and
Veterinary Sciences (A E Peden PhD), James Cook University,
Townsville, NSW, Australia; School of Global Public Health

(E K Peprah PhD), New York University, New York, NY, USA;
Department of Orthopedics (] Pereira MS), Yenepoya Medical College,
Mangalore, India; Department of Cardiology (T Pilgrim MD), University
of Bern, Bern, Switzerland; HIV and Mental Health Department

(K N Pokhrel PhD), Integrated Development Foundation Nepal,
Kathmandu, Nepal; Department of Nutrition and Food Sciences

(H Pourjafar PhD), Maragheh University of Medical Sciences,
Maragheh, Iran; Dietary Supplements and Probiotic Research Center

(H Pourjafar PhD), Alborz University of Medical Sciences, Karaj, Iran;
Clinical Research Center (S I Prada PhD), Valle del Lili Foundation, Cali,
Colombia; Center for Studies in Social Protection and Health Economics
(S I Prada PhD), ICESI University, Cali, Colombia; Health Sciences
Department (D R A Pribadi MSc), Muhammadiyah University of
Surakarta, Sukoharjo, Indonesia; College of Medicine (A Radfar MD),
University of Central Florida, Orlando, FL, USA; Department of
Medicine (A Rafiee MSc), University of Alberta, Edmonton, AB, Canada;
Thalassemia and Hemoglobinopathy Research Center (F Rahim PhD),
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran; School
of Nursing and Healthcare Professions (M Rahman PhD), Federation
University Australia, Berwick, VIC, Australia; Public Health Department
(Prof S M Rana PhD), University of Health Sciences, Lahore, Pakistan;
Research Department (C L Ranabhat PhD), Policy Research Institute,
Kathmandu, Nepal; Health and Public Policy Department

(C L Ranabhat PhD), Global Center for Research and Development,
Kathmandu, Nepal; Department of Oral Pathology (S Rao MDS),
Srinivas Institute of Dental Sciences, Mangalore, India; University
College London Hospitals, London, UK (D L Rawaf MD); Academic
Public Health England (Prof S Rawaf MD), Public Health England,
London, UK (Prof N Steel PhD); School of Health, Medical and Applied
Sciences (L Rawal PhD), CQ University, Sydney, NSW, Australia; School
of Nursing and Midwifery (V Renjith PhD), Royal College of Surgeons in
Ireland - Bahrain, Muharraq Governorate, Bahrain; Network of
Immunity in Infection, Malignancy and Autoimmunity (NIIMA)

(Prof N Rezaei PhD), Universal Scientific Education and Research
Network (USERN), Tehran, Iran; School of Physiotherapy

(D C Ribeiro PhD), University of Otago, Dunedin, New Zealand;
Department of Surgery (] Rickard MD), University of Minnesota,
Minneapolis, MN, USA; Department of Surgery (] Rickard MD),
University Teaching Hospital of Kigali, Kigali, Rwanda; Department of
Clinical Research (L Roever PhD), Federal University of Uberlandia,
Uberlindia, Brazil; Department of Neuroscience (M Romoli MD),
University of Perugia, Perugia, Italy; Department of Neurology

(M Romoli MD), Rimini “Infermi” Hospital - AUSL Romagna, Rimini,
Italy; Agrosavia, Palmira, Colombia (E Rubagotti PhD); Department of
Internal Medicine (G M Rwegerera MD), University of Botswana,

Gaborone, Botswana; Neuropsychiatric Institute (Prof P S Sachdev MD),
Prince of Wales Hospital, Randwick, NSW, Australia; Department of
Family and Community Medicine (B Saddik PhD), University of
Sharjah, Sharjah, United Arab Emirates; Halal Research Center of IRI
(A Sahebkar PhD), Food and Drug Administration of the Islamic
Republic of Iran, Tehran, Iran; Neurogenic Inflammation Research
Center (A Sahebkar PhD), Mashhad University of Medical Sciences,
Mashhad, Iran; Department of Phytochemistry (Prof S Sajadi PhD),
Soran University, Soran, Iraq; Department of Nutrition

(Prof S Sajadi PhD), Cihan University-Erbil, Kurdistan Region, Irag;
Center for Health Policy & Center for Primary Care and Outcomes
Research (Prof ] A Salomon PhD), Stanford University, Stanford, CA,
USA; Department of Surgery (Prof ] Sanabria MD), Marshall University,
Huntington, WV, USA; Department of Community Medicine

(S 'Y Saraswathy PhD), PSG Institute of Medical Sciences and Research,
Coimbatore, India; PSG-FAIMER South Asia Regional Institute,
Coimbatore, India (S Y Saraswathy PhD); Faculty of Medicine

(Prof R Sarmiento-Sudrez MPH), University of Applied and
Environmental Sciences, Bogota, Colombia; National School of Public
Health (Prof R Sarmiento-Suarez MPH), Carlos IIT Health Institute,
Madrid, Spain; Department of Geriatrics and Long Term Care

(B Sathian PhD), Hamad Medical Corporation, Doha, Qatar; Faculty of
Health & Social Sciences (B Sathian PhD), Bournemouth University,
Bournemouth, UK; GSK Biologicals, Wavre, Belgium (M Savic PhD);
Department of Epidemiology (Prof D Saxena PhD), Indian Institute of
Public Health, Gandhinagar, India; Unit for Hypertension and
Cardiovascular Disease (Prof A E Schutte PhD), North-West University,
Potchefstroom, South Africa; The George Institute for Global Health
(Prof A E Schutte PhD), University of New South Wales, Sydney, NSW,
Australia; Department of Psychology (D C Schwebel PhD), School of
Medicine (Prof ] A Singh MD), University of Alabama at Birmingham,
Birmingham, AL, USA; Oral Diagnosis, Digital Health and Health
Services Research (Prof F Schwendicke PhD), Charité University
Medical Center Berlin, Berlin, Germany; Center for Biomedical
Information Technology (F Sha PhD), Shenzhen Institutes of Advanced
Technology, Shenzhen, China; Public Health Division

(A A Shaheen PhD), An-Najah National University, Nablus, Palestine;
Independent Consultant, Karachi, Pakistan (M A Shaikh MD); Faculty of
Caring Science, Work Life, and Social Welfare (M Shamsizadeh MSc),
University of Bords, Boras, Sweden; Department of Community
Medicine (M Shannawaz PhD), BLDE University, Vijayapur, India;
Centre for Medical Informatics (Prof A Sheikh MD), University of
Edinburgh, Edinburgh, UK; National Institute of Infectious Diseases,
Tokyo, Japan (M Shigematsu PhD); College of Medicine

(Prof ] Shin MD), Yonsei University, Seoul, South Korea; Finnish
Institute of Occupational Health, Helsinki, Finland (R Shiri PhD);
Faculty of Dental Sciences (Prof K M Shivakumar PhD), Krishna
Institute of Medical Sciences, Karad, India; School of Public Health

(K Shuval PhD), University of Haifa, Haifa, Israel; School of Health

(S Siabani PhD), University of Technology Sydney, Sydney, NSW,
Australia; Medical Research Agency, Warsaw, Poland (R Sierpinski PhD);
School of Medicine (R Sierpinski PhD), Cardinal Wyszynski University,
Warsaw, Poland; Department of Psychology (Prof I D Sigfusdottir PhD,
R Sigurvinsdottir PhD), Reykjavik University, Reykjavik, Iceland;
Department of Health and Behavior Studies (Prof I D Sigfusdottir PhD),
Columbia University, New York, NY, USA; Department of Physical
Education (Prof D A S Silva PhD), Federal University of Santa Catarina,
Florianopolis, Brazil; Department of Law, Economics, Management and
Quantitative Methods (Prof B Simonetti PhD), University of Sannio,
Benevento, Italy; WSB University in Gdarisk, Gdansk, Poland

(Prof B Simonetti PhD); Medicine Service (Prof ] A Singh MD),

US Department of Veterans Affairs (VA), Birmingham, AL, USA;
Department of Humanities and Social Sciences (P Singh MSc), Indian
Institute of Technology, Roorkee, Roorkee, India; Department of
Epidemiology (D N Sinha PhD), School of Preventive Oncology, Patna,
India; Department of Epidemiology (D N Sinha PhD), Healis Sekhsaria
Institute for Public Health, Mumbai, India; Department No.16

(V'Y Skryabin MD), Laboratory of Genetics and Genomics

(Prof M S Zastrozhin PhD), Moscow Research and Practical Centre on
Addictions, Moscow, Russia; Nursing Care Research Center

(A Soheili PhD), Semnan University of Medical Sciences, Semnan, Iran;

www.thelancet.com Vol 396 October 17,2020



Global Health Metrics

Centro de Investigacién Biomédica en Red Enfermedades Respiratorias
(CIBERES, Center for Biomedical Research in Respiratory Diseases
Network), Madrid, Spain (Prof ] B Soriano MD); Hull York Medical
School (I N Soyiri PhD), University of Hull, Hull City, UK; Division of
Community Medicine (C T Sreeramareddy MD), International Medical
University, Kuala Lumpur, Malaysia; Department of Primary Care and
Public Health (Prof N Steel PhD), University of East Anglia, Norwich,
UK; Pediatric Services (I Sultan MD), King Hussein Cancer Center,
Amman, Jordan; Pediatrics Department (I Sultan MD), University of
Jordan, Amman, Jordan; Minister of Health (L Szumowski MD),
Institute of Cardiology, Warsaw, Poland; Department of Medicine

(Prof R Tabarés-Seisdedos PhD), University of Valencia, Valencia, Spain;
Cancer Control Center (T Tabuchi MD), Osaka International Cancer
Institute, Osaka, Japan; School of Dentistry and Oral Health

(S K Tadakamadla PhD), Griffith University, Gold Coast, QLD, Australia;
Department of Pharmacy (B W Taddele MPH), Arbaminch College of
Health Sciences, Arbaminch, Ethiopia; Africa Health Research Institute,
Berea, South Africa (Prof F C Tanser PhD); Department of Population
Science and Human Resource Development (Prof M I Tareque PhD),
University of Rajshahi, Rajshahi, Bangladesh; Research and
Development Center for Humanities and Health Management

(I U Tarigan PhD), National Institute of Health Research &
Development, Jakarta, Indonesia; University of Basel, Basel, Switzerland
(F Tediosi PhD); Division of Biostatistics and Epidemiology

(B Thakur PhD), Texas Tech University, El Paso, TX, USA; Timiryazev
Institute of Plant Physiology (M V Titova PhD), Russian Academy of
Sciences, Moscow, Russia; Department of Medicine

(Prof M Tonelli MD), University of Calgary, Calgary, AB, Canada;
Institute of Public Health (R Topor-Madry PhD), Jagiellonian University
Medical College, Krakéw, Poland; Agency for Health Technology
Assessment and Tariff System, Warsaw, Poland (R Topor-Madry PhD);
Modestum LTD, London, UK (M R Tovani-Palone PhD); Department of
Health Economics (B X Tran PhD), Hanoi Medical University, Hanoi,
Vietnam; Lee Kong Chian School of Medicine (L Tudor Car PhD),
Nanyang Technological University, Singapore, Singapore; Department of
Microbiology (I Ullah PhD), Iqra National University, Peshawar,
Pakistan; TB Culture Laboratory (I Ullah PhD), Mufti Mehmood
Memorial Teaching Hospital, Dera Ismail Khan, Pakistan; Department
of Community Medicine (C D Umeokonkwo MPH), Alex Ekwueme
Federal University Teaching Hospital Abakaliki, Abakaliki, Nigeria;
Amity Institute of Biotechnology (E Upadhyay PhD), Amity University
Rajasthan, Jaipur, India; Velez Sarsfield Hospital, Buenos Aires,
Argentina (Prof P R Valdez MEd); Department of Nephrology

(Prof S Varughese FRCP), Christian Medical College and Hospital
(CMC), Vellore, India; UKK Institute, Tampere, Finland

(Prof T ] Vasankari MD); Raffles Neuroscience Centre

(Prof N Venketasubramanian MBBS), Raffles Hospital, Singapore,
Singapore; Yong Loo Lin School of Medicine

(Prof N Venketasubramanian MBBS), National University of Singapore,
Singapore, Singapore; Occupational Health Unit (Prof F S Violante MD),
Sant’Orsola Malpighi Hospital, Bologna, Italy; Foundation University
Medical College (Prof Y Waheed PhD), Foundation University
Islamabad, Islamabad, Pakistan; Cultures, Societies and Global Studies,
& Integrated Initiative for Global Health (R G Wamai PhD),
Northeastern University, Boston, MA, USA; Cardiology Department
(Prof R G Weintraub MB), Royal Children’s Hospital, Melbourne, VIC,
Australia; Leonard Davis Institute of Health Economics (] Weiss MA),
Population Studies Center (] Weiss MA), University of Pennsylvania,
Philadelphia, PA, USA; Demographic Change and Aging Research Area
(A Werdecker PhD), Competence Center of Mortality-Follow-Up of the
German National Cohort (R Westerman DSc), Federal Institute for
Population Research, Wiesbaden, Germany; NIHR Biomedical Research
Centre (Prof C D A Wolfe MD), Guy’s and St.Thomas’ Hospital and
Kings College London, London, UK; Department of Orthopaedics

(Prof A Wu MD), Wenzhou Medical University, Wenzhou, China;
Department of Behavior and Operation Management (Y Xie MD),
Beijing Advanced Innovation Center for Big Data-based Precision
Medicine, Beijing, China; Clinical Cancer Research Center

(S Yahyazadeh Jabbari MD), Milad General Hospital, Tehran, Iran;
Research and Development Center for Health Services

(Prof K Yamagishi MD), University of Tsukuba, Tsukuba, Japan; School

www.thelancet.com Vol 396 October 17,2020

of International Development and Global Studies (Prof S Yaya PhD),
University of Ottawa, Ottawa, ON, Canada; Department of
Neuropsychopharmacology (N Yonemoto MPH), National Center of
Neurology and Psychiatry, Kodaira, Japan; Department of Public Health
(N Yonemoto MPH), Juntendo University, Tokyo, Japan; Department of
Health Policy and Management (Prof M Z Younis PhD), Jackson State
University, Jackson, MS, USA; School of Medicine

(Prof M Z Younis PhD), Tsinghua University, Beijing, China;
Department of Health care Management and Economics

(H Yusefzadeh PhD), Urmia University of Medical Science, Urmia, Iran;
Department of Pharmaceutics (S Zaidi PhD), Dow University of Health
Sciences, Karachi, Pakistan; Addictology Department

(Prof M S Zastrozhin PhD), Russian Medical Academy of Continuous
Professional Education, Moscow, Russia; School of Public Health

(Y Zhang PhD), Hubei Province Key Laboratory of Occupational Hazard
Identification and Control (Y Zhang PhD), Wuhan University of Science
and Technology, Wuhan, China; School of Biology and Pharmaceutical
Engineering (X G Zhao PhD), Wuhan Polytechnic University, Wuhan,
China; School of Health Sciences (X G Zhao PhD), Wuhan University,
Wuhan, China; Department of Epidemiology, Human Genetics, and
Environmental Sciences (C Zhu MPH), University of Texas Health
Science Center at Houston, Houston, TX, USA.

Declaration of interests

Ali Almasi reports a patent null pending. Robert Ancuceanu reports
receiving consultancy and speakers’ fees from various pharmaceutical
companies. Ettore Beghi reports grants from the Italian Ministry of
Health, grants from SOBI, and personal fees from Arvelle Therapeutics,
outside the submitted work. Hanne Christensen reports personal fees
from Bristol-Myers Squibb, Bayer, Boehringer-Ingelheim, outside the
submitted work. Vivekanand Jha reports grants from GlaxoSmithKline,
grants from Baxter Healthcare, personal fees from NephroPlus, grants
from Biocon, grants from Zydus Cadilla, outside the submitted work.
Jacek Jerzy Jozwiak reports personal fees from Amgen, Alab, Teva,
Synexus, and Boehringer Ingelheim, outside the submitted work.
Srinivasa Vittal Katikireddi reports support from the Medical Research
Council and from the Scottish Government Chief Scientist Office, during
the conduct of the study. Walter Mendoza is Program Analyst in
Population and Development at the United Nations Population Fund-
UNFPA Country Office in Peru, an institution which does not necessarily
endorse this study. Jonathan F Mosser reports grants from the Bill and
Melinda Gates Foundation, during the conduct of the study.

Shuhei Nomura reports grants from the Ministry of Education, Culture,
Sports, Science, and Technology of Japan. Thomas Pilgrim reports grants
and personal fees from Biotronik and Boston Scientific, grants from
Edwards Lifesciences, and personal fees from HighLife SAS for his work
as a member of clinical event committee for a study sponsored by
HighLife Sas, outside the submitted work. Maarten ] Postma reports
grants and personal fees from MSD, GlaxoSmithKline, Pfizer,
Boehringer Ingelheim, Novavax, Bristol-Myers Squibb, AstraZeneca,
Sanofi, IQVIA, and Seqirus; personal fees from Quintiles, Novartis,

and Pharmerit; 2% of stocks from Ingress Health, 100% of stocks from
PAG, being an advisor to Asc Academics; and grants from Bayer,
BioMerieux, WHO, the EU, FIND, Antilope, DIKTI, LPDP, and Budi,
outside the submitted work. Elisabetta Pupillo reports grants from AIFA,
outside the submitted work. Miloje Savic is an employee of
GlaxoSmithKline Biologicals, Wavre, Belgium, and holds GlaxoSmithKline
restricted shares. Aletta Elisabeth Schutte reports personal fees from
Omron Healthcare, Servier, Novartis, Takeda, and Abbott, outside the
submitted work. Mark G Shrime reports grants from Mercy Ships and
Damon Runyon Cancer Research Foundation, outside the submitted
work. Jasvinder A Singh reports personal fees from Crealta/Horizon,
Medisys, Fidia, UBM LLC, Trio health, Medscape, WebMD, Clinical Care
options, Clearview healthcare partners, Putnam associates, Spherix,
Practice Point communications, the National Institutes of Health and the
American College of Rheumatology; personal fees from Simply
Speaking, holding stock in Amarin pharmaceuticals and Viking
pharmaceuticals, non-financial support from the FDA Arthritis Advisory
Committee, non-financial support from Steering committee of
OMERACT, an international organization that develops measures for
clinical trials and receives arm’s length funding from 12 pharmaceutical
companies, non-financial support from the Veterans Affairs

1281



Global Health Metrics

1282

Rheumatology Field Advisory Committee, and non-financial support
from the Editor and the Director of the UAB Cochrane Musculoskeletal
Group Satellite Center on Network Meta-analysis, outside the submitted
work. Jeffrey D Stanaway reports grants from the Bill and Melinda Gates
Foundation, during the conduct of the study. Fotis Topouzis reports
grants from Pfizer, Thea, Rheon, Pharmaten, Bayer, and Bausch & Lomb;
and grants and personal fees from Novartis and Omikron, outside the
submitted work. Riaz Uddin worked as a visiting fellow at Deakin
University Institute for Physical Activity and Nutrition (IPAN), which
paid for his travel (including flights and transport), accommodation,
and meals from Deakin University, outside the submitted work.

Data sharing
To download the data used in these analyses, please visit the Global Health
Data Exchange at http://ghdx.healthdata.org/gbd-2019.

Acknowledgments

Lucas Guimaraes Abreu acknowledges support from Coordenagio de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (Capes) - Finance
Code 001, Conselho Nacional de Desenvolvimento Cientifico e
Tecnologico (CNPq) and Fundagao de Amparo a Pesquisa do Estado de
Minas Gerais (FAPEMIG). Olatunji O Adetokunboh acknowledges South
African Department of Science & Innovation, and National Research
Foundation. Anurag Agrawal acknowledges support from the Wellcome
Trust DBT India Alliance Senior Fellowship IA/CPHS/14/1/501489.
Rufus Olusola Akinyemi acknowledges Grant U01HG010273 from the
National Institutes of Health (NIH) as part of the H3Africa Consortium.
Rufus Olusola Akinyemi is further supported by the FLAIR fellowship
funded by the UK Royal Society and the African Academy of Sciences.
Syed Mohamed Aljunid acknowledges the Department of Health Policy
and Management, Faculty of Public Health, Kuwait University and
International Centre for Casemix and Clinical Coding, Faculty of
Medicine, National University of Malaysia for the approval and support to
participate in this research project. Marcel Ausloos, Claudiu Herteliu,
and Adrian Pana acknowledge partial support by a grant of the Romanian
National Authority for Scientific Research and Innovation, CNDS-
UEFISCDI, project number PN-II1-P4-ID-PCCF-2016-0084. Till Winfried
Birnighausen acknowledges support from the Alexander von Humboldt
Foundation through the Alexander von Humboldt Professor award,
funded by the German Federal Ministry of Education and Research.

Juan | Carrero was supported by the Swedish Research Council
(2019-01059). Felix Carvalho acknowledges UID/MULT1/04378/2019 and
UID/QUI/50006/2019 support with funding from FCT/MCTES through
national funds. Vera Marisa Costa acknowledges support from grant
(SFRH/BHD/110001/2015), received by Portuguese national funds
through Fundacio para a Ciéncia e a Tecnologia (FCT), IP, under the
Norma TransitA3ria DL57/2016/CP1334/CT0006. Jan-Walter De Neve
acknowledges support from the Alexander von Humboldt Foundation.
Kebede Deribe acknowledges support by Wellcome Trust grant number
201900/Z/16/Z as part of his International Intermediate Fellowship.
Claudiu Herteliu acknowledges partial support by a grant co-funded by
European Fund for Regional Development through Operational Program
for Competitiveness, Project ID P_40_382. Praveen Hoogar
acknowledges the Centre for Bio Cultural Studies (CBiCS), Manipal
Academy of Higher Education(MAHE), Manipal and Centre for Holistic
Development and Research (CHDR), Kalghatgi. Bing-Fang Hwang
acknowledges support from China Medical University (CMU108-MF-95),
Taichung, Taiwan. Mihajlo Jakovljevic acknowledges the Serbian part of
this GBD contribution was co-funded through the Grant 01175014 of

the Ministry of Education Science and Technological Development of the
Republic of Serbia. Aruna M Kamath acknowledges funding from the
National Institutes of Health T32 grant (T32GM086270). Srinivasa Vittal
Katikireddi acknowledges funding from the Medical Research Council
(MC_UU_12017/13 & MC_UU_12017/15), Scottish Government Chief
Scientist Office (SPHSU13 & SPHSU15) and an NRS Senior Clinical
Fellowship (SCAF/15/02). Yun Jin Kim acknowledges support from the
Research Management Centre, Xiamen University Malaysia
(XMUMRF/2018-C2/ITCM/0001). Kewal Krishan acknowledges support
from the DST PURSE grant and UGC Center of Advanced Study

(CAS 1I) awarded to the Department of Anthropology, Panjab University,
Chandigarh, India. Manasi Kumar acknowledges support from K43
TWO010716 Fogarty International Center/NIMH. Ben Lacey acknowledges

support from the NIHR Oxford Biomedical Research Centre and the
BHF Centre of Research Excellence, Oxford. Ivin Landires is a member
of the Sistema Nacional de InvestigaciA3n (SNI), which is supported by
the Secretarfa Nacional de Ciencia Tecnologia e Innovacién (SENACYT),
Panama. Jeffrey V Lazarus acknowledges support by a Spanish Ministry
of Science, Innovation and Universities Miguel Servet grant (Instituto de
Salud Carlos III/ESF, European Union [CP18/00074)). Peter T N Memiah
acknowledges CODESRIA; HISTP. Subas Neupane acknowledges partial
support from the Competitive State Research Financing of the Expert
Responsibility area of Tampere University Hospital. Shuhei Nomura
acknowledges support from the Ministry of Education, Culture, Sports,
Science, and Technology of Japan (18K10082). Alberto Ortiz
acknowledges support by ISCIII P119/00815, DTS18/00032,
ISCIII-RETIC REDinREN RD016/0009 Fondos FEDER, FRIAT,
Comunidad de Madrid B2017/BMD-3686 CIFRA2-CM. These funding
sources had no role in the writing of the manuscript or the decision to
submit it for publication. George C Patton acknowledges support from a
National Health & Medical Research Council Fellowship.

Marina Pinheiro acknowledges support from FCT for funding through
program DL 57/2016 - Norma transitA3ria. Alberto Raggi, David Sattin,
and Silvia Schiavolin acknowledge support by a grant from the Italian
Ministry of Health (Ricerca Corrente, Fondazione Istituto Neurologico C
Besta, Linea 4 - Outcome Research: dagli Indicatori alle Raccomandazioni
Cliniche). Daniel Cury Ribeiro acknowledges support from the

Sir Charles Hercus Health Research Fellowship - Health Research
Council of New Zealand (18/111). Perminder S Sachdev acknowledges
funding from the NHMRC Australia. Abdallah M Samy acknowledges
support from a fellowship from the Egyptian Fulbright Mission Program.
Milena M Santric-Milicevic acknowledges support from the Ministry of
Education, Science and Technological Development of the Republic of
Serbia (Contract No. 175087). Rodrigo Sarmiento-Suarez acknowledges
institutional support from University of Applied and Environmental
Sciences in Bogota, Colombia, and Carlos III Institute of Health in
Madrid, Spain. Maria Inés Schmidt acknowledges grants from the
Foundation for the Support of Research of the State of Rio Grande do Sul
(IATS and PrInt) and the Brazilian Ministry of Health.

Sheikh Mohammed Shariful Islam acknowledges a fellowship from the
National Heart Foundation of Australia and Deakin University.

Aziz Sheikh acknowledges support from Health Data Research UK.
Kenji Shibuya acknowledges Japan Ministry of Education, Culture,
Sports, Science and Technology. Joan B Soriano acknowledges support by
Centro de Investigacion en Red de Enfermedades Respiratorias
(CIBERES), Instituto de Salud Carlos IIT (ISCIII), Madrid, Spain.

Rafael Tabarés-Seisdedos acknowledges partial support from grant
PI17/00719 from ISCIII-FEDER. Santosh Kumar Tadakamadla
acknowledges support from the National Health and Medical Research
Council Early Career Fellowship, Australia. Marcello Tonelli
acknowledges the David Freeze Chair in Health Services Research at the
University of Calgary, AB, Canada.

Editorial note: the Lancet Group takes a neutral position with respect to
territorial claims in published maps and institutional affiliations.

References

1 UNGA. Resolution 74/2: political declaration of the high-level
meeting on universal health coverage. Oct 18, 2019. https://undocs.
org/en/A/RES/74/2 (accessed Nov 15, 2019).

2 Schmidt H, Gostin LO, Emanuel E]J. Public health, universal health
coverage, and Sustainable Development Goals: can they coexist?
Lancet 2015; 386: 928-30.

3 UN. Transforming our world: the 2030 Agenda for Sustainable
Development. UN, 2015. https://sustainabledevelopment.un.org/
post2015 /transformingourworld/publication (accessed
March 25, 2020).

4 UN Statistical Commission. SDG indicator 3-8.1 metadata. 2018.
https://unstats.un.org/sdgs/metadata/files/Metadata-03—-08-01.pdf
(accessed March 25, 2020).

5  UN Statistical Commission. SDG indicator 3.8.2 metadata. 2019.
https://unstats.un.org/sdgs /metadata/files /Metadata-03-08-02.pdf
(accessed April 22, 2020).

6 WHO. Thirteenth General Programme of Work 2019-2023:
promote health, keep the world safe, serve the vulnerable. Geneva:
World Health Organization, 2019.

www.thelancet.com Vol 396 October 17,2020



Global Health Metrics

7 WHO. Resolution A72/5. Thirteenth General Programme of Work,
2019-2023. WHO Impact Framework. Geneva: World Health
Organization, 2019.

8  Naoki Ikegami. Universal health coverage for inclusive and
sustainable development: lessons from Japan. A World Bank study.
Washington, DC: World Bank, 2014.

9  McKee M, Balabanova D, Basu S, Ricciardi W, Stuckler D.
Universal health coverage: a quest for all countries but under threat
in some. Value Health 2013; 16: S39-45.

10  Hurst JW. Reforming health care in seven European nations.
Health Aff1991; 10: 7-21.

11 Atun R, de Andrade LOM, Almeida G, et al. Health-system reform
and universal health coverage in Latin America. Lancet 2015;

385: 123047,

12 Dmytraczenko T, Almeida G. Toward universal health coverage and
equity in Latin America and the Caribbean: evidence from selected
countries. Washington, DC: World Bank, 2015.

13 Cotlear D, Nagpal S, Smith O, Tandon A, Cortez R. Going
universal: how 24 developing countries are implementing
universal health coverage from the bottom up. Washington, DC:
World Bank, 2015.

14 WHO, World Bank. Monitoring progress towards universal health
coverage at country and global levels: framework, measures,
and targets. Geneva; Washington, DC: WHO, World Bank, 2014.

15 Boerma T, Eozenou P, Evans D, Evans T, Kieny M-P, Wagstaff A.
Monitoring progress towards universal health coverage at country
and global Levels. PLoS Med 2014; 11: €1001731.

16  Shengelia B, Tandon A, Adams OB, Murray CJL. Access,
utilization, quality, and effective coverage: an integrated conceptual
framework and measurement strategy. Soc Sci Med 2005;

61: 97-109.

17 NgM, Fullman N, Dieleman JL, Flaxman AD, Murray CJL, Lim SS.
Effective coverage: a metric for monitoring universal health
coverage. PLoS Med 2014; 11: €1001730.

18 Kruk ME, Gage AD, Joseph NT, Danaei G, Garcia-Saisé S,

Salomon JA. Mortality due to low-quality health systems in the
universal health coverage era: a systematic analysis of amenable
deaths in 137 countries. Lancet 2018; 392: 2203-12.

19 Hogan DR, Stevens GA, Hosseinpoor AR, Boerma T. Monitoring
universal health coverage within the Sustainable Development
Goals: development and baseline data for an index of essential
health services. Lancet Glob Health 2018; 6: €152—68.

20 WHO, World Bank. Tracking universal health coverage: 2017 global
monitoring report. Geneva; Washington, DC: WHO, World Bank,
2017.

21 WHO. Primary health care on the road to universal health coverage:
2019 monitoring report. Geneva: World Health Organization, 2019.

22 Leegwater A, Wong W, Avila C. A concise, health service coverage
index for monitoring progress towards universal health coverage.
BMC Health Serv Res 2015; 15: 230.

23  Wagstaff A, Dmytraczenko T, Almeida G, et al. Assessing
Latin America’s progress toward achieving universal health
coverage. Health Aff 2015; 34: 1704-12.

24 Wagstaff A, Neelsen S. A comprehensive assessment of universal
health coverage in 111 countries: a retrospective observational study.
Lancet Glob Health 2020; 8: €39—49.

25 Fullman N, Barber RM, Abajobir AA, et al. Measuring progress and
projecting attainment on the basis of past trends of the health-
related Sustainable Development Goals in 188 countries: an analysis
from the Global Burden of Disease Study 2016. Lancet 2017;

390: 1423-59.

26 Lozano R, Fullman N, Abate D, et al. 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,
Lancet 2018; 392: 2091-138.

27 Bergen N, Ruckert A, Labonté R. Monitoring frameworks for
universal health coverage: what about high-income countries?
Int | Health Policy Manag 2019; 8: 387-93.

28 Ataguba JE, Ingabire M-G. Universal health coverage: assessing
service coverage and financial protection for all. Am J Public Health
2016; 106: 1780-81.

29 The Lancet. Ensuring and measuring universality in UHC. Lancet
2019; 393: 1.

www.thelancet.com Vol 396 October 17,2020

30

31

32

33

34

35

36

37

38

39

41

42

43

45

46

47

48

Fullman N, Lozano R. Towards a meaningful measure of universal
health coverage for the next billion. Lancet Glob Health 2018;

6: e122-23.

Fullman N, Lozano R. Measurement matters: who and what counts
on the road to universal health coverage. Lancet Glob Health 2020;
8: e2-3.

Kyu HH, Abate D, Abate KH, et al. Global, regional, and national
disability-adjusted life-years (DALYs) for 359 diseases and injuries
and healthy life expectancy (HALE) for 195 countries and territories,
1990-2017: a systematic analysis for the Global Burden of Disease
Study 2017. Lancet 2018; 392: 1859-922.

WHO Expert Reference Group on the Draft GPW 13. Preliminary
report 2018: metrics for the GPW13. May, 2018. https://www.who.int/
docs/default-source/documents/about-us/expert-reference-group-
preliminary-report.pdf?sfvrsn=27a03101_2 (accessed March 27, 2020).
GBD 2019 Demographics Collaborators. Global age-sex-specific
fertility, mortality, healthy life expectancy (HALE), and population
estimates in 204 countries and territories, 1950-2019:

a comprehensive demographic analysis for the Global Burden of
Disease Study 2019. Lancet (in press).

GBD 2019 Diseases and Injuries Collaborators. Global burden of
369 diseases and injuries in 204 countries and territories,
1990-2019: a systematic analysis for the Global Burden of Disease
Study 2019. Lancet (in press).

GBD 2019 Risk Factors Collaborators. Global burden of 87 risk
factors in 204 countries and territories, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019. Lancet

(in press).

Stevens GA, Alkema L, Black RE, et al. Guidelines for accurate and
transparent health estimates reporting: the GATHER statement.
Lancet 2016; 388: e19-23.

WHO. Expert Reference Group on the Draft GPW 13 Impact
Framework 2019-2023. https://www.who.int/about/what-we-do/
thirteenth-general-programme-of-work-2019-2023 /expert-reference-
group-on-the-draft-gpw-13-impact-framework-2019-2023 (accessed
Feb 25, 2020).

WHO. An updated method for the essential health services
coverage index. Jan 17, 2019. https://unstats.un.org/sdgs/files/
meetings/webex-17jan2019/1_3.8.1_Tier%20Reclassification%20
Request_WHO.pdf (accessed March 27, 2020).

Nolte E, McKee M. Does healthcare save lives? Avoidable mortality
revisited. London: London School of Hygiene & Tropical Medicine,
2004. https://researchonline Ishtm.ac.uk/15535/1/does-healthcare-
save-lives-mar04.pdf (accessed March 27, 2020).

Fullman N, Yearwood ], Abay SM, et al. Measuring performance on
the Healthcare Access and Quality Index for 195 countries and
territories and selected subnational locations: a systematic analysis
from the Global Burden of Disease Study 2016. Lancet 2018;

391: 2236-71.

Nolte E, McKee CM. Measuring the health of nations: updating an
earlier analysis. Health Aff 2008; 27: 58-71.

Barber RM, Fullman N, Sorensen RJD, et al. Healthcare Access and
Quality Index based on mortality from causes amenable to personal
health care in 195 countries and territories, 1990-2015: a novel
analysis from the Global Burden of Disease Study 2015. Lancet 2017;
390: 231-66.

Coleman MP, Quaresma M, Berrino F, et al. Cancer survival in
five continents: a worldwide population-based study (CONCORD).
Lancet Oncol 2008; 9: 730-56.

De Angelis R, Sant M, Coleman MP, et al. Cancer survival in
Europe 1999-2007 by country and age: results of EUROCARE-5—
a population-based study. Lancet Oncol 2014; 15: 23-34.

Allemani C, Matsuda T, Carlo VD, et al. Global surveillance of
trends in cancer survival 2000-14 (CONCORD-3): analysis of
individual records for 37 513 025 patients diagnosed with one of

18 cancers from 322 population-based registries in 71 countries.
Lancet 2018; 391: 1023-75.

Marten R, McIntyre D, Travassos C, et al. An assessment of
progress towards universal health coverage in Brazil, Russia,
India, China, and South Africa (BRICS). Lancet 2014;

384: 2164-71.

Aguilera X, Castillo-Laborde C, Ferrari MN-D, Delgado I, Ibafiez C.
Monitoring and evaluating progress towards universal health
coverage in Chile. PLoS Med 2014; 11: €1001676.

1283



Global Health Metrics

1284

49

50

51

52

53

54

55

56

57

58

de Andrade LOM, Filho AP, Solar O, et al. Social determinants of
health, universal health coverage, and sustainable development:
case studies from Latin American countries. Lancet 2015; 385: 1343-51.
Reich MR, Harris J, Ikegami N, et al. Moving towards universal
health coverage: lessons from 11 country studies. Lancet 2016;

387: 811-16.

Nyonator F, Ofosu A, Segbafah M, d’Almeida S. Monitoring and
evaluating progress towards universal health coverage in Ghana.
PLoS Med 2014; 11: €1001691.

Chemouni B. The political path to universal health coverage:
power, ideas and community-based health insurance in Rwanda.
World Dev 2018; 106: 87-98.

Tan KB, Tan WS, Bilger M, Ho CWL. Monitoring and evaluating
progress towards universal health coverage in Singapore. PLoS Med
2014; 11: 1001695.

Tangcharoensathien V, Limwattananon S, Patcharanarumol W,
Thammatacharee ]. Monitoring and evaluating progress towards
universal health coverage in Thailand. PLoS Med 2014; 11: €1001726.
Savedoff WD, Smith AL. Achieving universal health coverage:
learning from Chile, Japan, Malaysia, and Sweden. Results for

Development (R4D), 2011. https://www.r4d.org/resources/achieving-

universal-health-coverage-learning-chile-japan-malaysia-sweden/
(accesed March 27, 2020).

Global Burden of Disease Health Financing Collaborator Network.
Health sector spending and spending on HIV/AIDS, tuberculosis,
and malaria, and development assistance for health: progress
towards Sustainable Development Goal 3. Lancet 2020; published
online April 23. http://doi.org/10.1016/S0140-6736(20)30608-5.
Stevens G, Hogan D. Service coverage within universal health
coverage: how large is the gap? Technical note. Geneva: World
Health Organization, 2017,

WHO. Methods for the 13th General Programme of Work (GPW13)
Impact Measurement. Draft for consultation. Version 1.3.1.

Jan 30, 2020. Geneva: World Health Organization, 2020.

59

60

61

62

63

64

65

66

67

68

Dieleman JL, Sadat N, Chang AY, et al. Trends in future health
financing and coverage: future health spending and universal
health coverage in 188 countries, 2016—40. Lancet 2018; 391: 1783-98.
Vollset SE, Goren E, Yuan C-W, et al. Fertility, mortality, migration,
and population scenarios for 195 countries and territories from 2017
to 2100: a forecasting analysis for the Global Burden of Disease
Study. Lancet 2020; published online July 14. https://doi.org/10.1016/
$0140-6736(20)30677-2.

Chang AY, Cowling K, Micah AE, et al. Past, present, and future of
global health financing: a review of development assistance,
government, out-of-pocket, and other private spending on health for
195 countries, 1995-2050. Lancet 2019; 393: 2233-60.

Dieleman JL, Schneider MT, Haakenstad A, et al. Development
assistance for health: past trends, associations, and the future of
international financial flows for health. Lancet 2016; 387: 2536-44.
GBD 2019 Viewpoint Collaborators. Five insights from the Global
Burden of Disease Study 2019. Lancet (in press).

Asma S, Lozano R, Chatterji S, et al. Monitoring the health-related
Sustainable Development Goals: lessons learned and
recommendations for improved measurement. Lancet 2019;

395: 240—46.

WHO. World report on vision. Geneva: World Health Organization,
2019.

WHO. World report on hearing. 2020. http://www.who.int/
deafness/world-report-hearing/en/ (accessed May 27, 2020).

De Silva MJ, Lee L, Fuhr DC, et al. Estimating the coverage of
mental health programmes: a systematic review. Int | Epidemiol
2014; 43: 341-53.

WHO. Measles—global situation. Nov 27, 2019. http://www.who.
int/csr/don/26-november-2019-measles-global_situation/en/
(accessed March 3, 2020).

www.thelancet.com Vol 396 October 17,2020



	Measuring universal health coverage based on an index of effective coverage of health services in 204 countries and territories, 1990–2019: a systematic analysis for the Global Burden of Disease Study 2019
	Introduction
	Methods
	Overview
	Measurement of UHC effective coverage
	Validation
	Relationship between health spending and UHC effective coverage
	Counting population equivalents with UHC effective coverage
	Uncertainty analysis
	Role of the funding source

	Results
	National UHC effective coverage patterns in 2019
	Pace of progress on UHC effective coverage
	Relationship between health expenditure and UHC effective coverage
	Counting population equivalents with effective coverage for the UHC billion target

	Discussion
	Summary of the main findings
	Past progress, current challenges, and accelerating future gains on UHC effective coverage
	Current challenges and future directions for measuring UHC effective coverage
	Limitations
	Conclusion

	Acknowledgments
	References


