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Abstract: Monitoring universal health coverage (UHC)
focuses on information on health intervention coverage and
financial protection. This paper addresses monitoring inter-
vention coverage, related to the full spectrum of UHC,
including health promotion and disease prevention, treat-
ment, rehabilitation, and palliation. A comprehensive core set
of indicators most relevant to the country situation should be
monitored on a regular basis as part of health progress and
systems performance assessment for all countries. UHC
monitoring should be embedded in a broad results
framework for the country health system, but focus on
indicators related to the coverage of interventions that most
directly reflect the results of UHC investments and strategies
in each country. A set of tracer coverage indicators can be
selected, divided into two groups—promotion/prevention,
and treatment/care—as illustrated in this paper. Disaggrega-
tion of the indicators by the main equity stratifiers is critical to
monitor progress in all population groups. Targets need to be
set in accordance with baselines, historical rate of progress,
and measurement considerations. Critical measurement gaps
also exist, especially for treatment indicators, covering issues
such as mental health, injuries, chronic conditions, surgical
interventions, rehabilitation, and palliation. Consequently,
further research and proxy indicators need to be used in
the interim. Ideally, indicators should include a quality of
intervention dimension. For some interventions, use of a
single indicator is feasible, such as management of hyper-
tension; but in many areas additional indicators are needed to
capture quality of service provision. The monitoring of UHC
has significant implications for health information systems.
Major data gaps will need to be filled. At a minimum,
countries will need to administer regular household health
surveys with biological and clinical data collection. Countries
will also need to improve the production of reliable,
comprehensive, and timely health facility data.

This paper is part of the PLOS Universal Health Coverage
Collection.

Introduction

Universal health coverage (UHC) has been defined as the ability
of all people who need health services to receive them without
incurring financial hardship [1]. UHC consists of two inter-related
components: coverage with health services, including promotion,
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prevention, treatment, rehabilitation, and palliation, and coverage
with financial protection, for everyone. The former captures the
aspiration that all people obtain the health services they need,
while the latter aims to ensure that they do not suffer financial
hardship linked to paying for these services.

For all countries, moving towards UHC is a process of
progressive realization. It is about making progress on several
fronts: the available range of services; the quality of the services;
the proportion of the costs of those services covered; and the
proportion of the population covered. For richer countries, the
main challenges relate to protecting and extending past gains in
the face of financial constraints, ageing populations, new health
threats, continuous advances in technologies capable of extending
life or improving health, and increasing expectations on the part of
the public. For the poorest countries, the challenge is to initially
ensure basic essential services to the whole population. The
diversity in the nature of the challenge has implications for the
selection of indicators for monitoring of progress towards UHC
goals in countries.

Overall monitoring of health progress and health system
performance uses a range of indicators that measure determinants
of health, health sector inputs such as finances and health
workforce, outputs such as access to and quality of services,
coverage of interventions, and health impact. For UHC monitor-
ing we propose a focus on the level and distribution of coverage of
health interventions and financial protection [2]. These are the
most direct results of country UHC strategies and investments.

This paper is part of a PLOS Collection on UHC monitoring
and focuses on the measurement and monitoring of health
intervention coverage in the context of UHC. Monitoring financial
protection is discussed in an accompanying paper in this
Collection [3]. It should be stressed, however, that UHC requires
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Summary Points

® Monitoring universal health coverage (UHC) should be
integral to overall tracking of health progress and
performance, which requires regular assessment of
health system inputs (finances, health workforce, and
medicines), outputs (service provision), coverage of
interventions, and health impacts, as well as the social
determinants of health.

e Within this overall context, we propose that UHC
monitoring focus on financial protection and interven-
tion coverage indicators, with a strong equity focus. This
paper focuses on intervention coverage.

® Progress towards UHC should be tracked using tracer
intervention coverage indicators selected on the basis of
objective considerations and designed to keep the
numbers of indicators small and manageable while
covering a range of health interventions to capture the
essence of the UHC goal.

e Since UHC is about progressive realization and countries
differ in epidemiology, health systems, socioeconomic
development, and people’s expectations, the indicator
sets will not be the same everywhere.

e Coverage indicators should cover promotion and pre-
vention, as well as treatment, rehabilitation, and
palliation. While there are several suitable indicators for
the first two, there are major gaps for coverage
indicators of treatment, as population need for treat-
ment is difficult to measure.

e A small set of well-established international intervention
tracer coverage indicators can be identified for monitor-
ing UHC. Where no good indicators are currently
available, proxy indicators and equity analysis of service
utilization can provide some insights.

® Special attention needs to be paid to quality of services,
either through the tracer indicator itself (referred to as
effective coverage) or through additional indicators on
quality of services or health impact of the intervention.

e Targets should be set in accordance with baseline,
historical rate of progress, and measurement consider-
ations.

e The main data sources of intervention coverage indica-
tors are household surveys and health facility reports.
Investments in both are needed to improve the ability of
countries to monitor progress towards UHC.

e [t is essential to find effective ways of communicating
progress towards UHC in ways that are meaningful to
the general public and that capture the attention of
policy makers.

simultaneous monitoring of intervention coverage and financial
protection, with an equity focus.

First, we present an overall results framework for monitoring
health system performance that can be used to track progress
towards UHC in countries and argue for the focus on intervention
coverage indicators. The framework has been applied in different
ways in several country case studies in this PLOS Collection.
Subsequently we examine the current coverage indicators for
UHC, from health promotion to palliative care, and discuss the
suitability of a set of tracer indicators for multiple intervention
areas, including a quality of care dimension. We identify the main
measurement gaps and summarise the investments in health
information systems that will be needed to address them.
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General Health Sector Monitoring Framework

UHC monitoring constitutes one part of a broader results
framework that is commonly used for monitoring and evaluation
of progress and performance of specific programmes [4—7] and the
health system [8] by many countries and globally. Figure 1
presents a results framework where health sector inputs such as
money and health workforce lead to outputs such as access to and
quality of services, coverage of interventions, and ultimately to
health impact, that is, improved levels and distribution of health
and wellbeing, and improved health systems responsiveness.
Results at each step are affected by health system policies and
influenced by the social determinants of health. To make progress
towards the goal of UHC countries will have to advance in terms
of health system inputs, outputs, and coverage of good quality
services 1n all population groups. In this paper, we propose to focus
on the coverage indicators of the results framework, i.e., people
receiving the services they need, as the most direct measures of
UHC progress in the population.

In addition, improved health status of the population is
indicative of UHC progress although it is also influenced by
socioeconomic, environmental, nutritional, and other factors.
Input indicators, such as total health expenditure per capita or
health workforce density, and output indicators, such as access to
services (whether the health services that people might need are
available, close to them), help to determine or explain observed
levels of coverage with both health services and financial
protection and are useful in identifying policy levers that might
be used to improve coverage. However, they are conceptually
different to the concept of UHC in that they are purely
instrumental—they are not valued for their own sake but are
ways of ensuring that people can receive interventions.

Output indicators, such as service availability and general
service utilization, can provide an indication of the degree of
access to services, but are less suitable for UHC monitoring than
service coverage indicators, as they do not relate to a specific need
for services. Moreover, setting targets for output indicators is
difficult and often of limited policy value. Utilization of outpatient
and inpatient services and interventions varies widely even in
countries where access to services is supposedly very good.

Improvements in UHC coverage should, in principle, translate
into improved health status. However, using health impact
indicators, such as mortality and morbidity by age, sex, and cause
to monitor UHC would be less suitable because they are
insufficiently specific to UHC, being strongly affected by
socioeconomic, environmental, behavioural, and other determi-
nants of health. Changes in coverage are more responsive to
programme inputs and occur more rapidly than for health impact;
they are, therefore, of particular value for guiding policy and
programme decisions.

Box 1 provides a summary of the terms of access, utilization,
and coverage used in this paper [9-12].

Coverage Indicators

There are dozens of intervention coverage indicators that could
be used to track UHC progress. Countries should select those
indicators that are most relevant to their own situation. A
systematic approach is needed to ensure the selection of an optimal
set of indicators for the main health priorities and the identification
of measurement gaps. This approach should also help avoid giving
too much weight to intervention areas where many indicators are
available and neglecting others that are more difficult to measure
and monitor.
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Figure 1. Results chain framework for monitoring health sector progress and performance: focus of UHC monitoring in the red box.

doi:10.1371/journal.pmed.1001728.g001

Indicators that monitor interventions and risk factor reductions
can be classified in different ways: according to the type of
Intervention (promotion, prevention, treatment, rehabilitation,
palliation), the type of condition or intervention area they address
(related to the health Millennium Development Goals [MDGs],
noncommunicable diseases [NCDs], injuries), the characteristics of
the target population (e.g., by stage in the life course or sex), and
the level of delivery of the interventions (from non-personal or
population health measures to tertiary hospital services).

Table 1 presents a list of examples of indicators by intervention
areas and type of intervention, divided into two major groups:
promotion and prevention, and treatment services (including
ambulatory and in-patient services). The coverage indicators are
derived from existing listings, such as those adopted by Member
States as part of World Health Assembly resolutions. Other
international agreements include the coverage and risk factor
indicators in the MDGs [13], the Countdown to 2015 for
maternal, newborn, and child survival [14], and the action plan for
monitoring NCDs [15]. The proposed UHC list is not intended to
be comprehensive, but it does include the majority of the most
commonly used indicators. Data availability and measurability of
the indicators are highly variable.

Ideally, a small set of tracer indicators is identified to assess
overall progress towards UHC. The choice of indicators should, to
the extent possible, be based on objective considerations, but will
involve a tradeoft between the desire to keep the numbers of
indicators small and manageable and, at the same time, address a
breadth of health interventions to capture the essence of the goal
of UHC. Box 2 summarizes the considerations for selection of
indicators (Table S1 provides an application). Since UHC goals
are essentially about progressive realization, tracer indicators are
likely to be added or changed as the country socioeconomic and
epidemiological situation changes.

Promotion and Prevention Coverage Indicators

Commonly used indicators in this category include coverage of
family planning services (measured by need satisfied among
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women of reproductive age), pregnancy and delivery care (e.g.,
antenatal care attendance), and immunization coverage (specific
vaccines or full coverage), as well as coverage of interventions on
behavioural risk factors. Indicators on safe water and sanitation
should also be included, even though they are generally not the
primary responsibility of the health sector, because improvement
of health can be considered a primary purpose of these
interventions.

Reduction of risk factors for chronic conditions and injuries
includes policy measures that apply at a population level, such as
tobacco control, which eventually translate into measurable changes
in personal behaviours that can be expressed in terms of coverage.
The indicators should measure the positive behaviour and are
therefore presented as the inverse of the prevalence of the risk
behaviour, e.g., non-use of tobacco among the adult population.

The denominator of the coverage indicators is relatively
straightforward for most promotion and prevention indicators as
the target population is usually all persons with certain age-sex
characteristics, such as children under one year of age for
immunization or pregnant women for antenatal care. For some
indicators, such as the need for family planning satisfied, the
denominator is more complicated as desire for another child,
pregnancy, lactation, and exposure status will have to be taken
into account [16].

The numerators of the coverage indicators are relatively
straightforward for most interventions, provided there is a
standardized intervention that can easily be recalled in surveys
or reliably be reported through facility reporting systems. For some
indicators such as immunization coverage, home-based records of
child immunization are used in surveys to improve the quality of
the recall data in household surveys.

Indicators of anthropometric status, e.g., the proportion of
children underweight or stunted, are not included as they reflect
health status rather than intervention coverage. UHC contributes
to improvements in anthropometric status, which is affected by
multiple factors, but the numerator of the indicator is not related
to a specific intervention.
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Box 1. Definitions of Terms

Service access: the opportunity or ability for people to
obtain the services they need without financial ruin. Access
has three dimensions: physical accessibility, financial
affordability, and socio-cultural acceptability.

Physical accessibility: the availability of good health
services within reasonable reach of those who need them
and of opening hours, appointment systems, and other
aspects of service organization and delivery that allow
people to obtain the services when they need them.

Financial affordability: a measure of people’s ability to
pay for services without financial hardship. It takes into
account not only the price of the health services but also
indirect and opportunity costs (e.g., the costs of transpor-
tation to and from facilities and of taking time away from
work). Affordability is influenced by the wider health
financing system and by household income.

Acceptability: captures people’s willingness to seek
services. Acceptability is low when patients perceive
services to be ineffective or when social and cultural
factors such as language or the age, sex, ethnicity, or
religion of the health provider discourage them from
seeking services.

Intervention coverage: people receiving the interven-
tion or service among those who need it. It requires a fairly
well-defined intervention that can be measured and
precise measurement of the population need for the
intervention. The target for a coverage indicator should be
100%.

Effective coverage: people who need health services
obtain them in a timely manner and at a level of quality
necessary to obtain the desired effect and potential health
gains.

Service utilization: refers to people’s use of a general or
specific service, but is not related to the population who
need the service. There is often no clear target. Examples
of utilization indicators are outpatient visits per capita
hospital admission rate and caesarean section rate in the
general population without clear determinant of need.
Source: [9-12]

Treatment Coverage Indicators

For most indicators of treatment coverage, the need for accurate
health workers’ recording or respondents’ recall of the standard-
ized intervention in facility data and surveys is the same as for
preventive interventions. The main challenge is to accurately
determine population need for the intervention, especially in
settings where a large proportion of the population may not seek
health services and problems therefore remain undiagnosed. This
challenge applies to both acute and chronic conditions and
similarly to conditions that require ambulatory or inpatient care.
Therefore, for most indicators population-based surveys are
required to estimate population need for treatment.

The need for treatment in the population can be measured
through population-based surveys in three different ways: self-
reports of the condition or medical diagnosis; presumptive
diagnosis based on survey questions on signs and symptoms; and
the collection of biological and clinical markers. A fourth approach
relies on statistical modelling to estimate treatment need.
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Self-Reports

Self-reported medical diagnosis is commonly applied in surveys
in high-income countries, where access to services is good. For
instance, the National Health Interview surveys in the USA and
Taiwan asked for a diagnosis of arthritis, diabetes, hypertension,
and stroke. The method is however of limited value in detecting
unmet need for treatment when people do not know they have the
condition or do not report correctly [17].

Indicators of the coverage of interventions for injuries (e.g.,
caused by road traffic accidents) are often based on self-report of
the event in a survey interview, as they require data on the number
of injuries that would have required emergency care. Challenges
are the quality of self-reports on severity of the injury and survivor
bias. Because of these problems, monitoring of deaths caused by
road traffic accidents has been proposed as a summary indicator of
promotion, prevention, and treatment interventions [18].

Coverage of assistive devices or products among people living
with disabilities has been proposed as an indicator [19], and need
can be measured through questions on specific disabilities.
Disability however has many dimensions and responses in surveys
are highly dependent on the interview questions [20,21].
Instruments can range from a few questions, such as the six
questions to assess difficulties with seeing, hearing, mobility,
cognition, self-care, and communication developed for censuses
and surveys by the UN Statistical Commission Washington City
working group (http://www.cdc.gov/nchs/washington_group.
htm) to full questionnaires with comprehensive assessments of
functioning. Considerable investment will be needed to obtain
comparable data between or even within countries over time.
Clinical markers, such as a vision test (see below), are a useful
alternative for some disabling conditions.

Symptom-Based Algorithms

Symptom-based questions, as the basis for diagnostic algo-
rithms, have been used to obtain an estimate of the population
need and coverage of interventions. For treatment of acute
conditions in childhood, such as pneumonia, diarrhoeal diseases,
and malaria the population need is estimated from a few questions
to the mother or caretaker on signs and symptoms. A recent
assessment concluded that such questions generate only crude
measures of population need, but currently there are no better
alternatives [22].

Algorithms have also been developed for chronic conditions in
adulthood such as angina pectoris, arthritis, asthma, and
depression and have been applied in surveys such as the World
Health Survey, World Mental Health Survey, and the WHO
Study on Adult Health and Ageing (SAGE) [23-26]. More
evaluation is needed but initial results suggest that cross-country
comparability is likely to be a problem and difficult to correct for.
The use of algorithms may have more value in monitoring trends
over time in the same population.

Efforts have also been made to determine the need for surgical
interventions through symptom-based questions. For example, a
recent survey in Sierra Leone, a low-income setting with major
service gaps in surgical care, included a systematic head-to-toe
verbal examination, and resulted in as many as 25% of the total
3,645 respondents reporting a surgical condition needing attention

[27).

Biological and Clinical Data Collection

Population need for treatment is best determined by biological
and clinical tests in household surveys. Diabetes, hypertension,
and vision problems can be detected through a serological test
(e.g., HbAlc [28] or fasting blood glucose), blood pressure
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Table 1. Examples of intervention coverage indicators by intervention area.

Area

Promotion and Prevention

Treatment, Rehabilitation, Palliation

Pregnancy care
Maternal/newborn care
Family planning

Child vaccination

Treatment of child illness

Child undernutrition

Malaria control

TB control

HIV prevention and treatment/STI

Neglected tropical diseases (NTD)

ANC (4+ visits); TT vaccination
Postnatal care for mother and newborn
Need for family planning satisfied

DPT3/pentavalent, PCV, measles,
BCG immunization; fully vaccinated

Exclusive breastfeeding; vitamin A
supplementation; households with iodized salt

ITN use among children/pregnant women,
household ownership, indoor residual spraying

PMTCT among HIV positive women; voluntary
HIV testing and counseling (general, risk populations);
condom use at higher risk sex (general, risk populations)

Preventive treatment coverage among those
at risk of NTD (e.g., schistosomiasis)

Treatment of pregnant women with positive syphilis test

Institutional delivery/skilled birth attendance

Pneumonia to health facility/received antibiotics; diarrhoea
with ORT/ORS

Child with fever taken to facility/confirmed cases treated with
first line antimalarials

TB case detection rate, treatment success rate; HIV-TB patients
receiving CPT

Antiretroviral therapy; HIV and TB treatment among HIV
infected persons with incident TB infection; STI appropriately
diagnosed and treatment

Treatment among those with NTD (e.g., cutane leishmaniasis,
Buruli ulcer)

Epidemic prone diseases
vaccination (>60)

use of alcohol; normal cholesterol

Cancer screening and vaccination
mammography

Mental health
Surgical conditions
Environmental health
Exposure to good air quality
Modern fuels for indoor use
Injuries Helmet use; seatbelt use

Rehabilitation

Palliation

Meningitis vaccination coverage; influenza

NCD Non-use tobacco; adequate physical activity;
non-obesity/overweight; non-heavy episodic

HPV vaccination; cervical cancer screening;

Treatment among those with epidemic disease

Hypertension treatment, diabetes treatment; preventive
treatment among persons with elevated risk of severe
cardiovascular events; CVD and stroke treatment; cardiac
surgical interventions; cataract surgery

Cancer treatment

Depression treatment; severe mental disorder treatment

Hip/knee replacement, hernia, other types of surgery

Water supply from safe source; adequate sanitation

Severe injury treatment

Assistive devices among persons with disabilities;
rehabilitative surgical interventions; corrected refractive errors

Use of opiates among those in need

doi:10.1371/journal.pmed.1001728.t001

measurement, and a visual acuity test [29], respectively. The
results can be used as markers of need for treatment for each
condition. Questions will need to be included about current
treatment, or in case of vision correction, the measurements
should be applied with the corrective devices in place. Advances
in technology permit an ever-growing number of biological and
clinical markers to be collected through health examination
surveys [30].

Statistical Modelling

Estimating the need for treatment for HIV and tuberculosis
relies on statistical models. In both cases, population-based and
facility data are used as the main inputs into the models. For HIV,
surveillance data from most at risk populations or antenatal clinic
attendees and household surveys with HIV testing are the main
prevalence inputs for the models [31]. For tuberculosis, notifica-
tion rates from the clinics and more recently population-based
prevalence surveys are the main data sources [32]. In addition,
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ANC, antenatal care; CPT, co-trimoxazole preventive therapy; CVD, cardiovascular disease; DPT3, diphtheria, pertussis, tetanus; HPV, human papillomavirus; ITN,
insecticide treated net; NTD, neglected tropical disease; ORS, oral rehydration salts; ORT, oral rehydration therapy; PCV, pneumococcal conjugate vaccine; PMTCT,
prevention of mother to child transmission; STI, sexually transmitted infection; TB, tuberculosis; TT, tetanus toxoid.

facility reports provide data on the numerator, i.e., the numbers of
people receiving treatment.

The coverage of palliative care is an example of an indicator
where both the numerator (the intervention that is defined as
palliative care) and the denominator (the proportion of people who
need palliative care) of the indicator have major measurement
challenges. For the monitoring of the global noncommunicable
diseases action plan it has been proposed to use morphine-
equivalent consumption of strong opioid analgesics per death from
cancer, obtained from administrative data on morphine consump-
tion and estimated numbers of deaths from cancer, as a proxy
indicator of access and coverage [15].

Alternative Measures: Service Utilization

Very low service utilization rates are often indicative of poor
access to health services [33], but the indicators lose their policy
relevance once utilization rates rise because it is difficult to
determine the optimal level of use. Service utilization rates do not
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Box 2. Considerations for the Selection of Indicators

Epidemiological relevance

The indicator should measure an intervention associated
with a significant proportion of the potential burden of
disease. This measurement is partly captured by estimates of
the current burden of disease but should also take into
account the mortality and morbidity currently prevented by
the intervention. For instance, measles may have a very small
share of the total burden of disease in terms of mortality or
other measure but this is because immunization coverage is
high.

Cost-effective intervention

There should be an evidence base to show that the
intervention is effective and feasible to deliver. As UHC is
about progressive realization by countries, there may be a
shift towards more costly and often less effective interven-
tions as health services become more sophisticated and a
country can afford more.

Measurable: numerator

Both numerator—the population receiving the interven-
tion—and denominator—the population needing the inter-
vention—of the coverage indicator should be well defined.
In the numerator the intervention itself should be easy to
define and understood. Health facilities should be able to
unambiguously record and report the intervention, e.g., a
vaccination or antiretroviral treatment. Respondents in
health surveys should be able to correctly recall and report
the event, such as a specific vaccination or a type of
treatment.

Measurable: denominator

Denominators are easiest to measure for indicators where a
whole population requires the intervention, as is the case for
health promotion, e.g., adequate sanitary facilities or tobacco
control, and for preventive measures, e.g., measles vaccina-
tion among children or antenatal care for pregnant women.
Treatment coverage can only be computed if one knows the
number of people with the condition.

Target

Related to the denominator is the target setting. It must be
clear for all indicators that the ultimate target is 100%. In
other words, contraceptive prevalence rate among married
women or proportion of babies delivered by caesarean

relate to a specific need for services and target setting is difficult.
Ultilization rates vary widely even between countries where access
to services is supposedly very good. For instance, the average for
the 34, mostly high income, country members of the Organization
for Cooperation on Economic Development (OECD) was about
seven general practitioner visits per capita per year, ranging from
three to 13 visits [34].

Similarly, the need for inpatient and specialist services is difficult
to measure. For instance, OECD monitoring of health care
activities in mostly high-income countries focuses on indicators
such as coronary revascularization procedures (e.g., angioplasty),
hip replacement surgery, knee replacement surgery, caesarean
section, and cataract surgery per 100,000 population [35].
Figure 2 shows the diversity of intervention rates between
countries; on the basis of such variance it is difficult to come to
any firm conclusions regarding coverage, i.e., what proportion of
the population in need is covered.
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section are not coverage indicators.

Equity

Moving towards UHC is not only a matter of improving
average levels but also about reducing disparities and
improving equity. Therefore, indicator disaggregation should
be possible by sex, age, household wealth/income, gender,
residence (urban/rural, province, district), ethnicity, and other
key stratifiers.

Quality

Simply receiving an intervention is not sufficient—the
intervention needs to be delivered with the level of quality
necessary to achieve the desired outcome.

Comparable

All indicators need to be measurable in a comparable way
over time and across countries: both a global standard for
the measurement of the indicator and universal applicability
by countries are required. The best indicators are based on a
trade-off between sensitivity to change, validity, and
reliability.

Easy to communicate

Indicators must be easy to communicate to policy makers
and the general public, which is challenging because
achieving UHC necessitates the use of multiple indicators
and composites or indexes to track progress.

Data availability

The two main data sources are population-based surveys
and health facility data. The availability of quality comparable
coverage data is an important factor affecting the selection
of indicators.

Part of international initiatives

The extent to which indicators have been recommended
(and used) in international initiatives should be considered,
such as the MDGs. This adherence to international initiatives
includes indicators with targets that have been accepted by
countries for the monitoring of progress in the UN General
Assembly or World Health Assembly resolutions.

Parsimony
The number of tracer indicators should be kept small.

On the other hand, in circumstances where treatment coverage
is difficult to measure, disaggregating general service utilization
rates by equity stratifiers offers a proxy for UHC monitoring. FFor
example, in Chile, monitoring of hospital admission and surgical
intervention rates by wealth quintiles showed that whereas
admission rates were higher among the poorest quintiles compared
with wealthier quintiles, the poorest had much lower surgical and
specialist intervention rates compared with the wealthiest. Over
time, changes in insurance payment schemes contributed to
reductions in disparities in utilization rates across income groups.
[35]. The problem with these measures, however, remains that the
need for health services differing among population groups cannot
be quantified.

One method to address this problem is to assess met or unmet
need for general health services, e.g., doctor’s visit or admission,
through self-reports in surveys. Such questions are included in
surveys such as the European Union (EU) Standards of Income
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doi:10.1371/journal.pmed.1001728.9002

and Living Conditions (SILC) surveys [36] and also in the China
National Health Services survey [37]. However, these self-reports
cannot be taken at face value; poorer respondents often report a
lower need for health services than better-off respondents [38].
Statistical models have been developed, to assess horizontal
inequity for service utilization (by wealth quintile), using adjusted
need estimates derived from survey questions on self-reported
health and activity limitations [39].

Application Using Tracer Indicators

It is critical to communicate data on progress towards UHC
in ways that are meaningful to the general public and that
capture the attention of policy makers. One strategy is to focus
on a small set of tracer indicators or a summary measure of
UHC intervention coverage. Even though a summary measure
will raise the debate about weights for the different compo-
nents, it may nonetheless be a useful way for communicating
progress towards UHC. An example of a summary index is the
Countdown coverage index for maternal, newborn, and child
health; this provides a summary measure of four equally
weighted intervention areas based on eight indicators to
monitor trends in coverage and equity within countries [40—
42]. Results should be published both as a summary index and
disaggregated to show the various components of UHC. It is
noted that uncertainty ranges are not considered in the
examples.

A conservative approach is to start with a small set of well-
established intervention coverage indicators for which compa-
rable data are available. Table 2 includes 12 coverage
indicators: six health promotion and prevention indicators and
six treatment indicators. The set includes most current MDG
coverage indicators and a small set of NCD-related indicators
that are part of the global action plan for monitoring the
NCDs.
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Figure 3 provides an illustrative application of the use of 12
tracer indicators with data from four countries. Data were
obtained from the WHO Global Health Observatory database
[43], national household surveys such as Demographic and Health
Surveys [44], and WHO STEPS surveys for risk factors [45], as
well as papers that are part of this PLOS Collection [35,46]. The
means were separately computed for promotion/prevention and
for treatment indicators. The two indicators for water and
sanitation were given half the weight of the other four
prevention/promotion indicators, as they are in the same
intervention area. The treatment mean was computed as
unweighted average of five interventions areas, including the
single indicator areas of delivery care, HIV, hypertension, and
diabetes, and TB control which included a quality dimension
estimated as the product of the TB detection and TB treatment
success rates (see Text S1 for computation of the mean).

In general, prevention coverage is considerably higher than for
treatment (Figure 3). Chile’s mean for prevention is 88% (the
average 1s reduced due to high tobacco use), followed by Egypt
(84%), Bangladesh (70%), and Tanzania (62%). Chile also has the
highest mean for treatment coverage (57 %), followed by Tanzania
(41%), Egypt (40%), and Bangladesh (29%).

The values for effective coverage of hypertension and diabetes
control were particularly low in all countries. A similar compu-
tation could be performed for the poorest income groups or other
stratifiers, but this would have to exclude indicators for which no
disaggregation is possible because no household survey data by
wealth quintile are available (HIV and TB in this case) (Figure 3).

Quality of Services

The aim of UHC is to provide quality services. Some indicators
in Table 1 include a quality dimension and can be categorised as
“effective coverage” indicators [9,12]. Table 2 shows a quality
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source of data.

Table 2. Intervention coverage indicators with quality dimension or with additional indicators to capture service quality, and

Intervention Area

Coverage Indicator

Additional Indicators to Capture
Quality of the Intervention

Data Sources for Coverage

Survey Facility Data
Promotion/prevention indicators
Family planning Need for family planning satisfied Quality included in indicator ++2 +°
among women 15-49
Pregnancy care Antenatal care: at least Type of services received ++ +
4 visits (1 visit)
Child vaccination Full immunization among infants Seroconversion; disease incidence rates ++ ++
NCD prevention Non-use of tobacco among adult Quality included in the indicator ++
population (adolescents)
Environmental health Water: % of the population using Diarrhoea incidence rates; water quality ++
an improved water source
Sanitation: % of the population Diarrhoea incidence rates ++
using an improved sanitation facility
Treatment indicators
Cardiovascular disease control Hypertension control: % of Quality of care included ++
persons with hypertension who are
successfully treated
Maternal and newborn care Skilled birth attendance Maternal and perinatal mortality in + +
institutions; type of services received
Diabetes control Diabetes control: % of persons Quality of care included ++
with diabetes who are receiving
successful treatment
TB control TB treatment: % of cases detected Quality included; generally + ++
and cured under DOTS presented as two indicators
HIV control ARV therapy: % of population with Survival rates on ARV therapy + ++

advanced HIV infection using ARV

ARV, antiretroviral; DOTS, directly observed therapy.
“++, best data source.

b, possible data source.
doi:10.1371/journal.pmed.1001728.t002

dimension for the coverage indicators that were used the
application above.

Good examples of effective coverage indicators are hypertension
and diabetes treatment, which can be measured through health
examination surveys. Intervention coverage is computed as
individuals on treatment divided by individuals needing treatment
or already on treatment. Effective coverage is computed as people
with normal test results and on treatment divided by people in
need of the intervention, which includes people on treatment
(irrespective of test result) and people with a positive test and not
on treatment. Data from WHO-supported NCD risk factor
surveys in ten countries [45] show that effective coverage rates
for hypertension and diabetes treatment are on average about half
the coverage rates not adjusted for the success rate of treatment.
This finding may be because of poor treatment adherence by the
users as well as suboptimal efficacy of the treatment itself.

In addition, non-use of tobacco as well as the need for family
planning satisfied can also be considered effective coverage
indicators as they capture the outcome of the intervention. The
combination of tuberculosis detection and treatment success rates
also provides information on effective coverage.

By contrast, for most service coverage indicators additional data
collection and indicators are required to assess the quality of the
implementation of the interventions. Additional indicators may
describe health gains (e.g., survival rates on treatment), or service
quality indicators, such as service provision (e.g., health worker
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adherence to protocols), or service readiness (e.g., availability of
medicines or diagnostics). The OECD health care quality indicators
provide examples of additional indicators used to measure quality

[47].

Targets

The definition of UHC implies that the ultimate goal is 100%
coverage for all relevant interventions, which are added to the
service and financial protection package according to country
needs and possibilities. While 100% is a useful aspirational goal,
empirical data suggest that this will only be possible for some
coverage indicators.

Historic rates of progress in intervention coverage are available
for several indicators related to the coverage of interventions for
the health MDGs. Table 3 shows the year in which 80% and 95%
coverage will be exceeded, on the basis of data from 33 low- and
middle-income countries with two national surveys (Demographic
and Health Survey [DHS] or Multiple Indicator Cluster Survey
[MICS]); one survey was carried out in the 1990s, and one at least
ten years later. The average survey interval is 12 years and the
most recent survey was on average conducted in 2009. The
computations are done for five indicators including antenatal care
(at least one visit), skilled birth attendance, full immunization
coverage among children 1 year old, family planning need
satisfied, and a summary coverage index based on the unweighted
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mean of four maternal and child health intervention areas
(maternity care, immunization, family planning, and treatment
of sick children) described elsewhere [40]. Coverage of four
antenatal visits is a preferred indicator over a single visit but data
were not available from all surveys.

There are considerable differences between the indicators but
some clear points emerge:

e (lontinuation of national progress rates during 1997-2009 is
not adequate to reach 80% targets by 2030, the proposed
target year for the post-2015 development agenda, for skilled
birth attendance and family planning.

e Using the improvement rates of the best performing countries
during 1997-2009 (top quartile of the 33 countries), national
rates can easily achieve a target of 80% but not 95% by 2030.

® Lor the poorest quintile, current coverage improvement rates
would be sufficient to achieve an 80% coverage target by 2030
only for one visit of antenatal care and almost for family
planning but not for the other indicators.

There are also several measurement considerations that will
have to be taken into account when setting targets. First, for many
conditions, such as HIV, mental health, and surgical conditions,
the exact population need will be hard to determine. Statistical
modeling will be needed to obtain an estimate of the denominator
but introduces considerable uncertainty in the coverage estimate.
Therefore, targets of at least 80% or 90% are more useful for
monitoring purposes.

Second, effective coverage rates of 100% are only possible if
100% effective treatments are available. Most treatments have

PLOS Medicine | www.plosmedicine.org

considerable lower efficacy and effectiveness, making such high
targets unachievable. Third, if summary measures are used,
achievements tend to be lower. For instance, based on data from
over 200 Demographic and Health Surveys, full immunization
coverage rates (each child is fully immunized with all nationally
recommended vaccines) tends to be almost one-fifth lower than the
lowest individual vaccination coverage. A coverage index based on
a mean of different individual intervention coverage rates (as used
in Table 3), also tends to improve at a slower pace than some
individual interventions.

Therefore, it is most useful to set targets based on empirical data
using past baseline levels and trends, and taking into account
measurement issues related to need, effective coverage, and
summary measures. A global coverage target of a minimum of
80% in all populations is a useful general target for many
interventions, though not all.

Data Requirements

The two main data sources for intervention coverage indicators
are household surveys and health facility reports. Household
surveys should ideally collect information on the whole range of
interventions, including indicators related to MDGs, NCDs, and
injuries. In many low- and middle-income countries, household
surveys, notably the Demographic and Health Surveys and
UNICEF’s Multiple Cluster Indicator Survey, have been the
prime source of information for monitoring coverage of repro-
ductive, maternal, and child health interventions related to the
MDGs [48,49]. Many high-income countries conduct regular
health examination surveys but these are not yet commonplace in
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Box 3. Recommended Steps for Country
Monitoring of UHC

e Ensure there is a fully developed regular system of
health progress reviews and systems performance
assessment of the national health sector strategic plan,
including annual health sector reviews;

e Embed UHC monitoring within the overall monitoring
and review system;

e Select a set of tracer indicators for financial protection
and coverage, divided into promotion and prevention,
and treatment, that address the main intervention areas;

e Ensure special attention for the quality dimension of the
interventions, either within the same indicator or
through additional indicators;

e Set targets for the intervention coverage indicators
based on past trends, new investments, and interna-
tional targets, ensuring consistency with health impact
goals, nationally and for the most disadvantaged
population such as the poorest quintile, those living in
poorer areas, gender, and other country-relevant strati-
fiers;

e Consider additional monitoring of general service
utilization by wealth quintile and other relevant strati-
fiers, taking into account underreporting of need for
services by the more disadvantaged populations;

e Conduct regular progress assessments as part of reviews
of the implementation of the health sector strategic
plan, with a focus on the progress among the most
disadvantaged populations.

e Invest in data sources that should include timely,
accurate, complete facility data, and a regular health
examination survey that collects information on all
priority health topics.

lower-income settings. A new generation of surveys should include
a broader range of interventions, as most countries now face a
wide spectrum of health challenges beyond those included in the
MDGs. Health examination surveys with biological and clinical
data collection, such as blood pressure, anthropometry, vision,
and serology are needed. A comprehensive health examination
survey at least once every five years using internationally
accepted standards of data collection and analysis would provide
a wealth of information for UHC monitoring. In countries
experiencing rapid epidemiological change, an intermediate
survey is justified.

Health facility reports provide data on the numerators for
coverage indicators, such as immunization, deliveries, and
antiretroviral therapy use. They should include the private sector,
which is often a problem, and also data provided through
community delivery strategies. The advantage of health facility
data is that they can be used for annual monitoring at national and
subnational levels, but data quality is often poorer than for surveys,
private sector reporting may be limited, and denominators need to
be estimated [50]. The latter are generally obtained from
population census projections, which may have considerable error
because of changing growth and migration rates. However, efforts
to improve routine health facility data quality, for example by
improving timeliness and accuracy of reporting through web-
based systems [51], can pay off in terms of the availability of data
on coverage. For several treatment indicators, such as TB or HIV,
facility statistics are often the only source. For other coverage
indicators, both survey and health facility data are available,
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providing an opportunity to evaluate data quality and make
adjustments where needed.

Moving towards UHC is not only a matter of improving
average levels but also about reducing disparities and improving
equity. Therefore, indicator disaggregation should be possible by
sex, age, household wealth/income, gender, residence (urban/
rural, province, district), and other stratifiers [52]. Population-
based surveys usually include a range of stratifiers, which permit
multiple disaggregations. The main drawback from surveys is that
sample sizes are often too small for detailed subnational
disaggregation. Data collected from health facilities or adminis-
trative reports allow subnational disaggregation by geographic
area, and can be collected on a continuous basis. The level of
disaggregation by age and sex is however limited, unless there is an
individual level electronic medical records system in place.

Discussion

A few measurable and understandable indicators to monitor
progress can be a powerful way of galvanizing efforts to move
towards UHC. Countries should not limit themselves to tracking a
small set of indicators that are included in internationally agreed
development goals but should also work to progressively include
additional indicators that are locally important. Because countries
face very diverse circumstances in terms of epidemiology, health
systems, and financing, levels of socioeconomic development and
population demands, priority interventions, and associated indi-
cators are likely to vary by place and over time, related to the
progressive realization of the UHC goal. Therefore, the meaning
and implementation of UHC may also vary, and affect the ways in
which progress is measured. It is however possible to identify a set
of global tracer indicators that all countries should monitor.

First and foremost, UHC monitoring needs to be embedded in
overall health progress and system performance assessment in
countries. Progress towards UHC requires strengthening health
sector inputs, service delivery and quality, and access. The logical
results chain commonly used in monitoring of national health
sector strategies provides a framework for identifying and
measuring the most important factors and informing the policy
dialogue on UHC [4]. There is also a need to monitor the social
and environmental determinants of health, as these have an
important impact, along with UHC, on health. The papers
presented in this PLOS Collection on UHC monitoring provide
useful illustrations of how the framework can be used in the
country context. Box 3 summarizes the recommended steps to
incorporate UHC monitoring in countries.

Within the context of comprehensive monitoring of health
sector progress and performance, we propose that UHC
monitoring focus on intervention coverage indicators [2]. In
addition to financial protection, intervention coverage with quality
services is the most direct result of efforts to enhance access and
quality of services to the population. Improvements in coverage
among the most disadvantaged populations, such as the poorest
individuals, are essential for progress towards UHC.

Globally, there are many candidate service coverage indicators,
which can be classified in different ways. A global measure of
progress can only be synthesized from country data if there is a
common and comparable set of tracer indicators that meet
international measurement standards. Consequently, all countries
would commit to monitoring a small set of core indicators on a
regular basis using global measurement standards, allowing a
“roll-up” of the country data into global monitoring. In this paper,
we illustrated this type of data with a dozen prevention and
treatment coverage indicators.
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A common measure relevant to UHC monitoring everywhere,
regardless of the level of socioeconomic development or epidemi-
ological context, has drawbacks. Monitoring a concept as complex
and multifaceted as UHC ievitably involves making decisions
about what elements should be included and whether it is desirable
or possible to bring them together in a summary measure. The
identification, through a reductionist approach, of a few tracer
indicators may have unintended consequences that arise with all
indicator constructs, including greater investment in the interven-
tions selected for monitoring than in non-selected interventions
(“gaming”). In addition, the association between the tracer
indicators and overall progress in intervention coverage may not
be particularly strong and might change over time.

In principle, coverage indicators should have a 100% target. In
practice, only a few interventions reach such high coverage rates
nationally and in all population groups, and effective coverage
measures tend to fall far short on this. While maintaining universal
intervention coverage as the goal, countries should establish their
own benchmarks depending on baseline and the feasibility of
achieving progress, with sufficient balance between aspiration and
realism. A general target for intervention coverage could be a
minimum of 80% coverage among the poorest or any other
disadvantaged population.

The process of identification of good tracer indicators shows
that there are major gaps. First, there is a lack of measurable
coverage indicators for several health priorities such as mental
health issues, injuries, disability, and others. Second, most
treatment indicators do not have reliable denominators, as
population need is difficult to measure, especially for treatment
interventions for which potentially high out-of-pocket expenses are
most likely a limiting factor to service use. While the size of the
population in need of services decreases, when moving from health
promotion and prevention to tertiary-level care, the service costs
and financials for individuals and families may increase dramat-
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ically, owing to specialist interventions and medicines. Third, only
a few indicators have a dimension that captures the quality of
services. Most indicators need supplementary indicators on quality
of service delivery or health impact. Further research and
mvestment are needed to address these gaps, which should be a
priority for research in the coming years [53].

Monitoring progress towards UHC will build upon previous
experiences, for example In monitoring progress towards the
MDGs, but must necessarily expand beyond these to adopt new
domains of health action and incorporate innovative metrics,
methodologies, and measurement techniques. The implications for
country information systems are profound, necessitating sustained
support from the research, statistical, and development commu-
nity.
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