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Health metrics and evaluation: strengthening the science
Christopher J L Murray, Julio Frenk

With the growing importance of health in the global agenda comes the responsibility to develop a scientifi c 
foundation of metrics and evaluation. The scope of this emerging fi eld can be viewed in terms of key topics, 
including health outcomes, other social outcomes related to health systems, health services, resource inputs, 
evaluations of programmes and systems, and analyses to support policy choice. It can also be defi ned in terms of 
key activities that are needed to strengthen the scientifi c basis of the fi eld: development of new methods, instruments, 
software, and hardware; setting global norms and standards for data collection; increasing the availability of 
high-quality primary data; systematic analysis and synthesis of existing datasets; strengthening national capacity to 
obtain, analyse, and use data; and reporting and disseminating results. We explore in depth topics with major 
scientifi c challenges and institutional and cultural barriers that are slowing the development of the fi eld. Cutting 
across the various topical areas and disciplinary approaches to these problems are some common scientifi c issues, 
including limited comparability of measurement, uncorrected known biases in data, no standard approach to 
missing data, unrealistic uncertainty estimates, and the use of disease models that have not been properly validated. 
Only through concerted action will it be possible to assure the production, reproduction, and use of knowledge that 
is crucial to the advancement of global health.

Introduction
As the importance of health in the global agenda grows, 
so does the responsibility to measure accurately its 
complex dimensions and to assess the eff ects of 
increasing investments. The present burst of political 
and fi nancial will to improve global health has to be 
matched by an adequate response from the community 
of experts to assure that the challenges are well 
understood and resources are applied in the best possible 
way. These goals can only be achieved if there is a fi rm 
foundation of metrics and evaluation. Indeed, the 
scientifi c approach to solving human challenges needs 
valid and reliable measurement combined with a 
systematic process to learn from experience through the 
accumulation of a body of knowledge.

Yet both clinical care and health-policy formulation too 
often do not have an adequate evidence base.1,2 There is a 
paradox in this limitation, since the Latin roots of the 
words medicine (mederi, meaning to heal) and 
measurement (metiri) are the same3—namely, to take 
appropriate measures. In their origins, both terms were 
united by the common meaning of devising a rational 
course of action. We should recover this original unity to 
assure that taking measures to heal is always informed 
by taking the measurements that will guide action and 
assess results.

Eff orts to introduce the discipline of measurement into 
the practice of medicine and public health are, of course, 
not new. For example, the work of the General Register 
Offi  ce in England beginning in the 1840s to publish 
comparative death rates by city, galvanised public-health 
action.4 This demonstration of the power of measurement 
to catalyse reductions in child mortality came before the 
germ theory of disease. Recent years have seen a 
resurgence of interest in development of an evidence 
base for health policy,5–7 which has to derive from rigorous 
measurement and evaluation. A clear example of such 
interest is the establishment of the Institute for Health 

Metrics and Evaluation at the University of Washington, 
USA.8 This and similar initiatives represent a constructive 
piece of the institutional architecture for global health, 
since they provide independent assessments at a time 
when the number of organisations, programmes, and 
partnerships is increasing.

More broadly, the fi eld of metrics and evaluation can 
serve several purposes: fi rst, to sustain interest in and 
funding for global health by demonstrating positive 
results; second, to enhance effi  ciency by building a solid 
knowledge base of what works, thus generating a process 
of shared learning between countries; third, to improve 
the quality of decision making by providing sound 
evidence; fourth, to foster interdisciplinary dialogue by 
bringing together various areas of enquiry; and last, to 
promote the values of transparency and accountability as 
essential ingredients of democratic governance both 
nationally and globally.

Health metrics and evaluation should not be seen in 
isolation of continuing work in related fi elds; it provides 
crucial inputs in the form of data and methods to areas, 
such as health-services research. For instance, 
comparative health-systems research needs valid 
measurements on performance, which can be generated 
by rigorous metrics. Similarly, research at the provider 
level can be enriched by methodological developments 
that are at the core of the area of health metrics and 
evaluation. The same relation applies to emerging fi elds, 
such as implementation science,9 which is dependent on 
valid methods and data to measure success in translation 
of policy into action.

For this full potential to be realised, the scientifi c basis 
of health-policy formulation and programme 
implementation needs to be strengthened by the 
development of a rigorous basis of metrics and evaluation. 
We use the term metrics to refer both to the science of 
measurement and to the specifi c set of instruments and 
indicators that provide the empirical basis to understand 
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a particular object of enquiry and action (in our case, 
global health). In turn, the term evaluation refers to the 
disciplined attempt to establish a causal connection 
between an intervention and an eff ect. We see metrics 
and evaluation as an integrated scientifi c fi eld that is 
interdisciplinary, bringing together notions, methods, 
and techniques from statistics, demography, epi-
demiology, economics, and other social sciences. 
Although most of the work outlined here builds on 
quantitative analyses of health policy, qualitative research 
has an important part to help understand contextual 
factors, to stimulate hypotheses, and to improve 
measurement instruments.

The purpose of this paper is to contribute to the 
scientifi c development of the fi eld of metrics and 
evaluation. We map the range of topics and activities 
needed for the fi eld and give special attention to six 
topics.

What is the scope of required work?
The topics and types of activities that are needed to 
advance the science of metrics and evaluation can be 
characterised in many ways. One is to imagine a matrix 
with six broad topics and seven crucial activities that are 
required to lend support to analytical work. The broad 
headings for topics are: health outcomes, other social 

outcomes related to health systems, health services, 
resource inputs, evaluations of policies and systems, and 
analyses to support policy choices. Within each of these, 
we have identifi ed some subtopics that are not exhaustive 
but are meant to capture important components needed 
to track global-health conditions and the health system 
response (panel 1). We believe that inequalities are an 
important dimension of every topic, from child mortality 
to eff ective coverage of interventions, and to priority 
setting. We have also listed inequalities as a separate 
subtopic to draw attention to their importance.

For each topic, we identify seven activities that are 
integral to the advancement of global-health metrics and 
evaluation (panel 2). We believe that work for health 
outcomes is the most advanced, followed by that for 
programme evaluations and then fi nancial resource 
inputs. Even in these arenas, however, further 
improvement is clearly needed. In terms of activities, we 
believe that work for setting global norms and standards 
other than the International Classifi cation of Diseases 
(ICD) and the System of Health Accounts (SHA) is 
lagging behind, as is that for the availability of high-quality 
primary data and capacity strengthening.

In the matrix defi ned by the subtopics and the categories 
of activities, six topics are outlined because they represent 
the combination of an important substantive area and a 
major scientifi c or implementation challenge.

Functional health status
Death rates do not tell the whole story about population 
health. For many conditions such as blindness, mental 
disorders, or musculoskeletal diseases, the main eff ects 
are loss of health function. For example, years lived with 
disability (YLDs) is a commonly used metric summarising 
functional health status.13 37% of disability-adjusted life 
years (DALYs) worldwide are due to YLDs—a percentage 
that rises to 56% in North America.14 Within high-income 
countries, especially in the context of clinical trials, there 
is substantial work on measuring functional health 
status.15,16 It is measured by a series of core health domains 
such as vision, hearing, cognition, mobility, dexterity, 
pain, or aff ect.17 Despite innovative eff orts to enhance 
comparability with methods such as anchoring 
vignettes,18–20 little progress has been made in the 
comparable measurement of functional health status.21 
Development of instruments that can be used across 
cultural and linguistic groups will be crucial to the fi eld 
of metrics and evaluation.

Eff ective coverage
The notion of eff ective coverage was introduced as part of 
the refi nement of the WHO framework for health 
systems performance assessment.22 Eff ective coverage is 
the part of potential health gain that is delivered to a 
population. It advances the idea of coverage—namely, 
use of an intervention conditional on need, by 
incorporation of the quality of the intervention delivered. 

Panel 1: Key topics required for global-health metrics and 
evaluation

Health outcomes
• Mortality
• Causes of death
• Disease incidence and prevalence
• Functional health status
• Burden of disease
• Comparative risk assessment

Other outcomes
• Fairness in fi nancing
• Responsiveness and satisfaction
• Inequalities

Health services
• Intervention eff ective coverage
• Provider technical quality

Resource inputs
• Financial resources
• Human resources
• Drugs, equipment, facilities

Evaluations
• Interventions and programmes
• National health systems

Supporting policy choice
• Forecasting
• Priority setting analysis
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Eff ective coverage has been used to benchmark 
health-system performance at the state level in Mexico.23 
The challenge for broader implementation of this 
approach is both to expand the set of interventions that 
can be tracked beyond the health-related Millennium 
Development Goals (MDGs) and also to develop methods 
and data systems to capture the quality of interventions. 
A promising strategy would be to use biomarkers that 
can identify when an intervention has been delivered 
eff ectively and can be implemented in fi eld conditions, 
such as tetanus toxoid antibodies for DPT3 delivery, viral 
load for antiretroviral delivery, or haemoglobin A1c for 
glycaemic control.24 Prospective registries of patient 
outcomes such as the cohort system implemented for 
tracking success in directly observed treatment (DOTS) 
can also be a useful strategy to pursue for other 
interventions.

Human resources
In the past 3 years, the importance of expansion of the 
quantity and quality of human resources in health 
systems of low-income and middle-income countries has 
been widely recognised.25,26 This is a complex fi eld at the 
intersection of labour economics and health policy.27,28 
Despite substantial eff orts by WHO, national data for 
human resources have many restrictions26—eg, eff orts to 
measure migration are available for only a few countries 
and depend on data systems of the recipient country.29 
Many categories of health workers such as doctors, 
nurses, or midwives are not comparable across countries 
in terms of training or experience.30 Professional registry 
or licence data are often used but are not always updated 
by capturing information about migration or death of 
health workers. Comprehensive census microdata, which 
can potentially provide a better snapshot of the health 
workforce, are often not available to analysts in the health 
sector.31 The time has come to prioritise the measurement 
of human-resource quantity and quality across 
countries.

Impact evaluations
Evaluation of health improvement due to the adoption of 
specifi c policies and programmes is crucial for global 
health.5,6 Three inter-related but distinct issues need to be 
addressed through methodological research and the 
adoption of norms and standards: (1) identifi cation of the 
true quantity of interest in impact evaluation; (2) dealing 
with unmeasured confounding; and (3) addressing the 
limited overlap in the characteristics of people receiving 
and those not receiving an intervention.

In economics and other social sciences,32,33 eff ect size is 
usually defi ned as the average treatment eff ect if the 
treatment were applied to the entire population, although 
some studies do report the average treatment eff ect in 
patients who actually received the treatment. Effi  cacy 
studies on drugs, vaccines, and procedures attempt to 
answer the question: what is the eff ect in a select subset 

of individuals usually with no comorbidities, who are 
encouraged to have the best possible compliance and 
receive the intervention under conditions of ideal 
provider behaviour?6 However, for most policy 
consideration, the relevant quantity of interest is the 
expected eff ect in the groups that need or are likely to 
receive an intervention, given the providers who will 
actually deliver it. This notion has been frequently 
referred to in the biomedical fi eld as eff ectiveness. A 
major problem arises when the methods used to deal 
with confounding, such as randomisation, are mixed up 
with the defi nition of the quantity of interest that is being 
estimated.

Many fi elds, including economics, sociology, ecology, 
and public health, have been advancing methods to 
address the challenge of unmeasured confounding.32,34 
The most robust method for this purpose is 
randomisation. The increasing use of this method to 
study the average treatment eff ect in those who will 
probably receive an intervention, including interventions 
delivered to entire communities, shows that it can be 
applied in many contexts.35–39 Because of political 
acceptability, the level of the health-care system at which 
the intervention operates, or the ethical principle of 
equipoise,40 randomisation might not be possible. 
Dealing with unmeasured confounding in non-
randomised evaluations is fundamentally diffi  cult; the 
range of approaches and methods to be used in these 
settings needs further development and creation of 
norms and standards.41

A separate but fundamental diffi  culty is the extent to 
which one should go beyond the available data. On the 
one hand, King and Zeng42 make a powerful argument 
that treatment eff ects should not be predicted in groups 

Panel 2: Activities for the advancement of global-health 
metrics and evaluation

• Development of new statistical methods and easy-to-use 
software to aid their application

• Development of software and hardware to facilitate data 
collection through administrative records, surveys, or 
censuses

• Setting global norms and standards for data capture, 
reporting and transmission such as the International 
Classifi cation of Diseases (ICD)10 and the System of Health 
Accounts (SHA)11

• Increasing the availability of high-quality primary data.
• Systematic analysis and synthesis of existing datasets to 

inform the public, research community, and decision 
makers

• Strengthening the capacity to obtain, analyse, and use 
data through eff orts such as those coordinated by the 
Health Metrics Network12

• Reporting and disseminating results to broad technical 
and non-technical audiences
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that diff er in terms of their social, economic, and health-
system characteristics from the zone of overlapping 
covariates in treated individuals and controls. On the 
other hand, informing real policy choice very often 
requires estimation of the probable treatment eff ect in 
individuals and groups that are very diff erent in 
characteristics from those included in randomised trials 
or non-randomised evaluations. In view of the huge 
potential for these results to be sensitive to the statistical 
model used to predict a treatment eff ect, methods need 
to be developed and norms and standards established to 
bring about honest assessments of uncertainty in the 
likely treatment eff ect.

Health-system evaluations
The World Health Report 2000,43,44 which presented a 
conceptual framework for health systems and applied it 
to rank countries’ performance, catalysed a major 
expansion of work in this subfi eld.45–47 Improved methods 
and better data48–50 have increased the opportunities for 
evaluating health systems. Rigorous country-specifi c 
evaluations, such as those undertaken for Mexico,51 

provide important insights into the complexities of 
reforming health systems. The Health Care Quality 
Indicators Project by the Organisation for Economic Co-
operation and Development (OECD)52 shows broad 
interest in improved metrics for health systems. We 
believe that it will be increasingly important to bring 
together work on resource inputs to public health and 
medical care, eff ective coverage of key interventions, and 
health outcomes to identify which systems achieve the 
greatest health gains and which produce units of health 
gain at the lowest cost. Ultimately, improved 
understanding of the levels and determinants of 
health-system performance and effi  ciency has the 
potential to lead to shared learning across systems that 
can benefi t all countries.

Country health information systems
To increase the availability of high-quality primary data, 
national capacities need to be strengthened to gather data, 
including investments in software and hardware platforms 
as well as changing the culture around release of public 
data. Furthermore, specifi c methods need to be developed 
or improved to ease data collection. In many countries, a 
tension exists between the need to obtain valid and reliable 
data, often at high cost, and the need for timely local 
information. In practice, surveys are often used to provide 
valid measurements nationally, whereas local decision 
makers have to rely on administrative record systems. 
New methods are needed to improve the validity and 
reliability of timely local measurements at a reasonable 
cost. Promising areas for research include the use of lower 
cost sampling methods with larger design eff ects, record 
links between surveys and administrative systems allowing 
estimation of selection bias in administrative systems, 
and Bayesian methods for local-area estimation.

Institutional and cultural barriers
Underfunded national institutions
The fi rst of fi ve factors that create institutional barriers 
to the expansion of the role of scientifi c measurement 
and evaluation is underfunded national institutions.53 
What is the root cause of these weak institutions? The 
evidence for the present state in many countries is not 
clear. One hypothesis is that a vicious cycle of low 
demand and poor supply exists. Decision makers might 
not demand high-quality data, and therefore statistical 
data systems are underfunded. Because of chronic 
underfunding, these institutions might then produce 
low-quality data, which in turn sustain the low demand 
from decision makers. If this hypothesis is correct, the 
cycle needs to be broken either by showing decision 
makers the power of good analyses and thus inducing 
increased demand, or by external fi nancing of improved 
supply of high-quality information. The most eff ective 
strategy would probably be a combination of both. This 
vicious cycle implies that in addition to increasing the 
capacity to gather and analyse data, empowering 
decision makers to eff ectively make use of analytical 
results might be important.

Institutional entanglement
Globally, one of the main institutional barriers to 
increasing the role of scientifi c measurement comes 
from entanglement. This term54 captures the situation by 
which an institution takes on simultaneous roles that are 
not mutually compatible. For example, institutions that 
advocate for funding for particular policies, implement 
programmes, or provide technical assistance should not 
also be charged with monitoring and evaluating their 
own progress. The trend towards increasing 
disentanglement of public institutions nationally55 has 
not yet fully worked its way through the international 
arena. Entanglement can decrease public confi dence in 
statements about trends in global health or attribution of 
trends to particular policies and programmes. It also 
inhibits the progressive shift towards more scientifi c 
measurement and analysis.
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Low academic status for descriptive analyses
With use of the cases of burden of disease analysis, 
national health accounts, and comparative risk 
assessment, the fi gure shows that in the 1980s, very 
few descriptive analyses for the levels and trends in 
global health were published. Few opportunities for 
publication made the fi eld of metrics and evaluation 
less attractive to young researchers. However, the fairly 
low academic status for descriptive studies has been 
changing. The HIV epidemic has shown their 
importance for understanding the distribution over 
time and place of transmission and the use of 
prevention and antiretroviral treatment. Similarly, the 
Global Burden of Disease study and the widespread 
use of DALYs56–58 in health policy have increased the 
interest in descriptive analyses. Sustaining and 
reinforcing the shift towards publication in the leading 
scientifi c journals will be essential for the continued 
expansion of the fi eld.

Inability to replicate most fi ndings
One of the hallmarks of science is that sceptics can, if they 
so desire, replicate the results of other scientists by 
following their published methods.59 In an era of expensive 
technology, such as gene sequencers or high-resolution 
mass spectrometry, the number of scientists who can 
replicate some fi ndings might be limited. Nevertheless, all 
experimental fi ndings are replicable by the community as 
a whole. Although replicability is essential, it is not 
suffi  cient to assure scientifi c progress. Popper60 states that 
any scientifi c theory or research fi nding should be 
subjected to the test of falsifi cation. However, this notion 
also needs transparent reporting of data sources and 
analytical methods.

To strengthen its scientifi c basis, global-health metrics 
and evaluation has to meet the benchmark of replicability. 
Presently, replicability of most descriptive and analytical 
epidemiological studies published in the major journals 
is very low. The underlying data are often not in the 
public domain, and stated mechanisms to gain access to 
the data often create powerful barriers for other scientists. 
Two forces restrict access to primary data and thus to 
replicability. First, there are legitimate concerns about 
the protection of individual privacy associated with the 
public release of some health datasets.61 The release of 
microdata into the public domain from more than 
150 demographic and health surveys that have been 
undertaken in more than 70 countries62 proves that public 
release is possible when appropriate safeguards are put 
in place. Second, it is often in the interest of data holders 
not to release datasets to others. Data holders might not 
want studies undertaken if they do not control the 
interpretation, or they might choose to maintain a dataset 
as a resource for their exclusive analysis and publication. 
Following the example of the human genome project,63 it 
will be crucial to shift the culture in global health towards 
one of data sharing.

Perceived risk to decision makers
To support a robust scientifi c community that undertakes 
independent measurement and evaluation could be risky 
for decision makers. Science leads to open debate and 
critique which can pose political challenges to any 
decision maker. Yet, at the same time, most decision 
makers want privately to know how their actions compare 
with the performance of institutions, communities, or 
nations in similar circumstances. The challenge is to 
create an understanding that no decision maker can have 
the knowledge of how he or she is doing without joining 
the larger community that is sharing information and 
fostering scientifi c debate. Science and democracy have 
in common the value of promoting open and transparent 
debate. By embracing this value, decision makers can 
make an enduring contribution to both scientifi c and 
political progress.

Some scientifi c challenges and opportunities
Although the landscape of metrics and evaluation is 
broad, some scientifi c challenges cut across topics. These 
challenges are worth drawing attention to since the fi eld 
will need to address them in a coherent fashion. Everyone 
in related disciplines is well versed in the diffi  culties of 
sampling error, but many of the most daunting challenges 
relate to non-sampling errors.

Comparability
The fi eld of metrics pays attention to the challenges of 
reliability and validity.15 For measurements with no clear 
gold standard, diff erent forms of validation have been 
proposed that are less exacting than criterion validity.15 A 
third dimension that is as important is comparability—
namely, that a measurement has the same meaning 
across time and populations.64 Two thermometers, one 
in Celsius and one in Fahrenheit, can both give valid and 
reliable measurements but their results are not 
comparable. Although putting the results of the two 
thermometers on a comparable scale is easy, for many 
global-health measurements the task is much more 
challenging. Comparability is not simply guaranteed 
with the same survey instrument or protocol for data 
collection. The problem whereby the same question on a 
survey behaves diff erently depending on the respondents 
is known as diff erential item functioning.65,66 Far more 
diff erential item functioning probably exists than is 
commonly recognised in items on health expendi-
tures, reported illness, use of services, or even socio-
demographic characteristics.18,19 Methods and approaches 
in psychometrics, survey science, and economics 
will be needed to study and generate comparability 
systematically.

Known bias
Many health measurements have known bias. The 
number of cases of malaria reported to WHO67 is a large 
but variable underestimation across countries; 
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self-reported obesity in the USA in the behavioural risk 
factor surveillance survey underestimates obesity in 
women by 15%.68 Too often, investigators simply report 
data and note in the discussion section that the data are 
known to be biased, which puts the onus of correcting 
for known bias on the user, who is often less informed 
and less able to apply the appropriate correction. In 
contrast, analysts working on national accounts69 try to 
correct for bias as do demographers assessing age-specifi c 
death rates or fertility.70 Murray67 has proposed a 
distinction between crude statistics, corrected statistics, 
and predicted statistics. For most substantive purposes, 
our attention should be focused on the corrected data. 
Research needs to be undertaken on developing, refi ning, 
and applying the appropriate analyses to correct for 
known bias in a manner that meets the benchmark of 
replicability.

Missing data
Nearly all datasets used for global-health metrics and 
evaluation have substantial issues with missing data. 
Some administrative systems such as the antenatal clinic 
sero-surveillance for HIV in sub-Saharan Africa have 
77% of missing data from 1995–2005. In addition to the 
well characterised bias in estimation of causal eff ects that 
missing data can induce,71 missing data in time-series 
cross-sectional datasets can lead to the interpretation of 
spurious time trends. So far, the fi eld of metrics and 
evaluation does not have standard approaches for 
addressing the challenge of missing data; some reports 
do not even mention how missing data have been 
handled. In view of the widespread nature of this 
problem, research is needed to identify the best possible 
methods to deal with missing data for the task of tracking 
trends in global health and for evaluative studies.

Full uncertainty analysis
All major journals require that uncertainty be reported in 
key quantities of interest because of sampling error, but 
often do not require capturing uncertainty due to other 
sources. Generally, uncertainty comes from many 
sources. Many diff erent models can be used to address 
the same question, and the set of all plausible models 
will generate a wider range of results than will one model. 
For any given model, sampling error in datasets means 
that the estimated parameters are also uncertain, which 
translates into uncertainty in the results or predictions of 
models. Beyond uncertainty in the parameters, there is 
often much unexplained variation in the analysis, which 
should also be shown in the fi nal results. With the 
substantial increase in aff ordable computing power, 
numerical simulation methods can be used to adequately 
assess the uncertainty in a quantity of interest because of 
model choice, parameter uncertainty, and unexplained 
variation.72 Nevertheless, few global-health tracking 
studies report full uncertainty assessments. For example, 
uncertainty estimates for child mortality were published 

only in 2007.73 The estimation and reporting of full 
uncertainty needs much improvement in the available 
methods and standardisation of reporting requirements 
for journals and other scientifi c publications.

Validation of disease models
Mathematical models of disease progression or 
transmission, or both, have had important roles in 
cost-eff ectiveness studies predicting the eff ect of new 
policies or interventions74 and in the interpretation of 
epidemiological data such as antenatal clinic 
sero-surveillance.75–77 Development of a disease model 
entails many judgments, and scientists can and do 
develop alternative simplifi cations.78,79 Most published 
analyses, however, only use one of a large selection of 
models in making their conclusions. Moreover, the many 
parameters in these models are most often not estimated 
by the standard methods of statistical inference, but are 
based on selective review of published work, parameter 
by parameter. Although analysts80 do calibrate their 
models to some observations from real data, this practice 
is usually not based on standard methods of statistical 
inference.

Why are disease models not subject to the same 
evidence standard as all other global-health analyses? 
The usual argument is that there are not enough 
observed data to fi t models to with use of the methods of 
statistical inference. If formal statistical inference is not 
possible, the model parameters cannot be known with a 
reasonable certainty. Logically, the uncertainty in model 
predictions should be very large, yet most published 
models generate quite narrow uncertainty intervals. The 
diffi  culty of validating disease models has drawn a lot of 
attention.81,82

Establishing disease modelling on a more sound 
scientifi c footing requires a two-pronged approach. First, 
the task for estimation of disease-model parameters 
should be fi rmly based on the established methods of 
statistical inference. Biological or physical knowledge 
about parameter values can be captured in this framework 
with Bayesian methods. Second, conclusions or 
recommendations should never be based on one disease 
model specifi cation, but rather on an extensive set of 
competitive models that purport to be adequate 
representations of a disease progression or transmission 
process.

Retrospective and prospective analysis of 
cost-eff ectiveness
Disease models are combined with cost estimates to 
generate cost-eff ectiveness results that are meant to 
inform policy formulation.83,84 Concerns about the 
dependence of cost-eff ectiveness analysis (CEA) results 
on a wide range of investigator assumptions have led to 
the idea in high-income countries that costs and 
computation of cost-eff ectiveness should be embedded 
in clinical trials.85,86 This eff ort ensures more accurate 
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assessments of cost effi  cacy but does not necessarily 
provide realistic evaluations of the cost-eff ectiveness of 
interventions that are implemented in settings outside 
of clinical trials. In global health, most cost-eff ectiveness 
analyses are undertaken prospectively—ie, before a 
policy or intervention has been applied in real 
populations. How realistic are these prospective 
assessments? Substantial diff erences in published 
prospective analyses of the same intervention, such as 
for improved stoves to reduce indoor air pollution in 
southeast Asia—which range from US$14 per DALY 
averted to $897 per DALY averted74,87—emphasise the 
need for more validation. Prospective cost-eff ectiveness 
studies can ultimately only be truly validated by 
systematic comparisons to the cost-eff ectiveness of the 
same intervention when applied in a real population—
ie, by assessments undertaken retrospectively. As with 
the use of funnel plots to detect publication bias,88 a 
simple test of validity for ex-ante cost-eff ectiveness 
analyses would be to plot the prospective cost-eff ectiveness 
ratios against the retrospective ratios. We should expect 
that 95% of the time the retrospective results will be 
within the 95% uncertainty interval of the prospective 
studies. However, at present there are simply not enough 
retrospective CEAs in global health to study if this notion 
is true. We strongly suspect that prospective assessments 
are on average much more optimistic than retrospective 
assessments because of the natural tendency to 
underestimate the eff ect of low household demand, low 
adherence, and poor provider performance on the costs 
and eff ects of an intervention. Real progress has been 
made in the systematic assessment of intervention costs 
and eff ectiveness. The next step in strengthening this 
evidence base will be to use retrospective and prospective 
comparisons.

Building an interdisciplinary community for 
the future
The foregoing challenges and opportunities refer to the 
production of knowledge around health metrics and 
evaluation. To build a vigorous research tradition requires 
fi rst to defi ne the boundaries of the fi eld and to develop 
institutions where researchers can generate theoretical 
formulations, methodological standards, and a body of 
substantive discoveries.

As important as the production of knowledge is its 
reproduction, which contributes to the consolidation and 
continuity of the fi eld of enquiry, and is achieved through 
three major means: fi rst, publications to assure that the 
new knowledge reaches a wide audience and is subject to 
peer scrutiny; second, educational programmes to train 
the next generations of researchers and practitioners; 
and third, scientifi c and professional associations to 
foster the exchange of ideas and to forge a sense of 
community.89

In the case of health metrics and evaluation, dedicated 
publications are only beginning to emerge. A noteworthy 

eff ort is the Global Health Tracking initiative, which is 
launched in this issue of The Lancet as a collaboration with 
the Institute for Health Metrics and Evaluation. Hopefully 
other journals will also expand the dissemination of 
rigorous measurements and evaluations related to global 
health.

With respect to educational programmes, the key 
challenge will be to train analysts and researchers that 
embody, in their own competence set, the interdisciplinary 
nature of the fi eld of health metrics and evaluation—ie, 
hybrid types of analysts who can span methodological 
and substantive aspects of the fi eld, while mastering the 
knowledge, skills, and attitudes required to engage in 
team work across many disciplines, methods, and content 
areas.

The fi nal means to assure the reproduction of a fi eld is 
the development of associations of researchers and 
practitioners. As the number of people working on health 
metrics and evaluation continues to grow, an academy or 
a similar group that can serve as a forum for the 
advancement of the fi eld will need to be established.

In addition to the production and the reproduction of 
knowledge, mechanisms need to be developed for its use 
by policy makers, programme managers, frontline 
practitioners, and the public at large. For this reason, the 
fi eld of metrics and evaluation has to combine three 
fundamental values: excellence in the strict adherence to 
the highest standards of scientifi c rigour, relevance to 
decision making, and independence from any particular 
interest.90

We are entering a new era in global health, which is 
characterised by unprecedented prominence, but also by 
expansion of expectations. The only way to sustain such 
prominence and to respond to these expectations will be 
to inform purposeful action with evidence derived from 
sound metrics and evaluation. In our complex and 
contradictory world, science remains the guiding force 
for enlightened social transformation. To prosper, the 
scientifi c enterprise needs strong institutions that can 
facilitate the production, reproduction, and use of 
knowledge. Solid metrics and evaluation will be an 
essential factor to ensure that the new era of global health 
delivers its full potential for improving the wellbeing of 
populations.
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