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Foreword

Investing in Global Health Information Systems:
Learning from Nature

Countries and agencies have endorsed 17 Sustainable Development Goals
and their associated 169 targets and 232 indicators. Now the global develop-
ment community needs to invest—Ilocally, nationally, and globally—to moni-
tor and assess progress. When a potential pandemic, such as Ebola or Avian
Influenza, strikes, questions are asked about the performance of public
health surveillance and response systems and how much should be invested in
them. It’s time for us to walk our talk. It’s time to invest adequately in our
health information systems at all levels. Unless we do so, our global commit-
ments will be just empty talk.

Those working in global public health and statistics have much to learn
from nature.

The human body is one of nature’s most complex systems with more than
20 organ systems and sub-systems working in a concerted manner effectively
to maintain life. How can these diverse systems work together harmoniously?
Only because nature invests continuously in information systems and feed-
back loops. Consider nature’s investment in the nervous system which trans-
mits data and information continually from conception to the last moments
of life. While the human brain constitutes only 3 per cent of body weight, it
consumes 25 per cent of the body’s daily energy. Over 100 billion neurons
connect through axons and dendrites to synapse with many other neurons,
and every second the body transmits data by way of electrical signals that
allow the nervous system to receive, analyse, and synthesize information, and
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react accordingly. Other information systems, such as the immunological,
biomedical, and hormonal systems, all contribute to maintain the function-
ing of the body. For example, when the immunological surveillance system
senses alien pathogens, allergens, or cancerous cells, it triggers immunologic
responses to remove them.

Are we ready to follow nature and direct 25 per cent of total health invest-
ments to health information systems? And if so, where should those invest-
ments be directed?

The two editors of this volume have between them decades of experience
working with health information and statistics systems. Sarah Macfarlane led
establishment of the Mekong Basin Disease Surveillance Network, which
has built trust among disease surveillance and control experts of six Greater
Mekong sub-region countries. Today these national experts share information
about disease outbreaks with their peers in a prompt and timely manner, com-
municating information electronically and by phone and bringing together
cross-border teams of experts to collect samples, identify possible contacts,
and look for new cases. This immediate response is possible because of trust-
based systems built through long-term collaboration that ensures reliability,
credibility, and partnership based on public- not self-interests.

Carla AbouZahr, when she worked at the World Health Organization, led
the start-up phase of the Health Metrics Network which, despite lasting for
only eight years, has laid strong foundations for health information systems in
many countries. The network created standards for national health informa-
tion systems that set the foundation for ongoing efforts by multiple countries
and development partners to improve health information, including the
multi-partner Health Data Collaborative.

Together, the editors have mobilized the wisdom of more than 50 global
experts to write and prepare the Palgrave Handbook of Global Health Data
Methods for Policy and Practice. This handbook provides the best answer to the
question about what and how to invest in generating data to inform health
policy. The handbook serves three main purposes. It describes technical
aspects of data sources and identifies capacity gaps for generating data. It
highlights the importance of synthesizing and communicating evidence to
policymakers and how to use evidence to influence policy. Finally, the hand-
book provides recommendations on how to improve the quality of data and
information systems especially in low- and middle-income countries.

My recommendation for this book is based on my four views of global
health. First, global health is the platform to make the world safer for all
through global collaboration—this handbook underlines the necessity of creat-
ing country data architecture and platforms that link databases across the globe.
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Second, global health enables countries and non-state actors to protect their
national interests—the handbook describes methods for collecting and analys-
ing data that will support member states when they propose resolutions on the
global health stage. Third, global health enables countries to showcase their
best practices—this handbook covers the disciplines that enable country health-
related data to become global health data to be used to improve people’s health.
Finally, global health is the process of building long-term sustainable
capacity—the handbook contributes to improving skills and capacities
that will ensure a shared global voice in development and implementa-
tion of evidence-based health policies and practices.

This handbook not only guides the reader to develop a health information
system but, more importantly, it provides advice and examples about how to
ensure that the information generated is fed into decision-making and imple-
mentation to improve health.

This is a must read and must use handbook for health systems workers,
researchers, managers, and decision-makers!!!

Senior Advisor on Global Health Suwit Wibulpolprasert
Ministry of Public Health
Bangkok, Thailand

Better Data for Better Health: An Ongoing
Imperative

Data have driven advances in health since the early days of modern medicine.
People live longer and healthier lives today because of pioneering work to col-
lect and analyse data on the causes of disease and death and to generate evi-
dence about interventions to prevent them. During the nineteenth century,
Louis Pasteur and Robert Koch identified the pathogens involved in major
infectious diseases such as anthrax, tuberculosis, and cholera. John Snow used
mapping techniques to identify the sources of cholera in London. Florence
Nightingale, renowned for her nursing skills, was a consummate statistician
and developed innovative techniques for presenting data to elicit policy
responses. Today, advances in statistical and epidemiological methods have
vastly enhanced the availability and quality of health-related data. But these
advances are not evenly spread. Many low- and middle-income countries
have limited capacities to produce and use data to underpin decision-making.
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The situation within countries is worse: the data needed to identify and target
marginalized and hard-to-reach population groups are not widely available.

New challenging health conditions continue to emerge, both in relation to
infectious diseases but also non-communicable diseases such as cancer, diabe-
tes, and cardiovascular conditions. Addressing the environmental, social, and
economic determinants of ill-health is central to continuing improvements in
health status. These developments have profound implications for the data
systems needed to identify and plan remedial action and to monitor progress
and effectiveness. The continuous accumulation of data and statistics creates
accountability by providing evidence of what works, what does not work and,
more importantly why so.

The editors of this book have brought together a diverse group of authors
whose rich perspectives on the generation and use of data across the health
spectrum represent the most comprehensive description of health-related
information systems yet available. The core theme that unites the chapters is
that reliable data and statistics are public goods, essential for the maintenance
and improvement of the health of the world’s peoples. Good governance and
sound administration depend on reliable information, a perception that led
the post-apartheid government of South Africa to overhaul the existing health
information and statistical systems.

Governments are primarily responsible for creating the conditions for
accessible and responsive health systems and for ensuring that the basic
sources and methods of statistics and epidemiology are in place. This hand-
book describes the essential building blocks of information covering tried-
and-tested methods of data collection, such as the population census, as well
as methodological innovations, such as spatio-temporal techniques and sta-
tistical modelling, and good practice such as publishing open data. It is a
health imperative to adopt a systems approach to health and take full advan-
tage of global good practices in health-related data and statistics.

The global health and statistical communities must provide countries
with technical expertise and resources and support for capacity develop-
ment at both individual and, critically, institutional levels. The generation
and use of data for health policy—on inputs, processes, outcome, and
impacts—is a human endeavour that must be collaborative, involving stake-
holders across sectors locally as well as nationally and internationally. Data
must be owned and used locally but also shared widely. As noted by the
authors of these chapters, only through active citizenry will it be possible to
improve health outcomes, health systems, health inputs, and ultimately
achieve universal health care and equity. This book sets the roadmap for this
glorious promise. It will be of interest to decision-makers and scholars of
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public policy. It is a manifesto for health activism and a source of informa-
tion and knowledge that all who wish to promote health will appreciate.

Oxford Poverty and Human Development Initiative Pali Jobo Lehohla
Oxford, UK

Overcoming the Data Poverty Divide: Time
for Structural Adjustment

'The Palgrave Handbook of Global Health Data Methods for Policy and Practice
is a very welcome and timely source of thinking and wisdom in this rapidly
changing field. While global health might reasonably be taken to include the
entire world, in reality major differences in the quality and quantity of health
data continue to follow global economic divides. Thus historically poor coun-
tries in many cases continue in health data poverty—at the same time as fac-
ing some of the greatest global challenges in providing health services.

While the overall scope of the handbook is huge, and can by no means be
summarized here, there are three structural issues in the field of global health
data that seem particularly important:

¢ In today’s world, the agenda against infectious diseases is progressing but is
by no means concluded. Life expectancy is increasing, with the consequence
that more people are living to ages where non-communicable disease risks
increase, just as many population-based risks such as exposure to processed
foods and sugary drinks are increasing. Hence global health parameters in
particular settings can change rapidly, and if local population-based data are
not available, such changes cannot readily be tracked. In particular, elabo-
rate mathematically modelled estimates of global health data can often be
insensitive to short-term local changes because of inherent inertia in the
underlying models.

¢ 'The technical history of data is also relevant. Until the very end of the
twentieth century, computing power for handling large databases was very
limited compared with today’s standards. At the same time, health data
expertise was typically manifested among statisticians, demographers, and
epidemiologists who had no formal training in informatics and computing
but who comfortably handled datasets on a few hundreds or thousands of
subjects. Now desktop computers can handle datasets with many millions
of records in real-time. But human capacity development for handling the
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so-called big data on global health sensibly and effectively lags far behind,
especially in Africa.

* Access to health data as a global good is an increasingly important issue.
Developments such as the International Network for the Demographic
Evaluation of Populations and their Health (INDEPTH) Network’s public
data repository, supported by the Wellcome Trust, are key to achieving an
open data environment that facilitates the effective use of data for policy
purposes. At the same time, such initiatives need to be balanced by capacity
building for analysis and interpretation in local academic and government
institutions so that data can be made to #a/£ in their own contexts. Reverting
to historic norms of exporting data into better-resourced but far-away ana-
lytical environments is simply unacceptable.

There is now little more than a decade to run before the 2030 endpoints of
the United Nations Sustainable Development Goals. Global understanding
of the preceding Millennium Development Goals was compromised to some
extent by a lack of appropriate local data and analytical capacity, and the
world cannot afford to repeat the same mistake. This handbook is therefore an
important milestone in the quest to move the field of global health data meth-
ods forward—but substantial further investment and progress is required.

Professor of Global Health, Umea University Peter Byass
Ume3, Sweden
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On September 25, 2015, 193 countries signed the 2030 Agenda for Sustainable
Development agreeing a plan of action to ‘transform our world’, and pledging
to ‘leave no-one behind’. January 1, 2016 marked the transition from the
2000-15 Millennium Development Goals (MDGs) roadmap with 8 goals, 21
targets, and 60 indicators to the 2015-30 Sustainable Development Goals
(SDGs) roadmap with 17 goals, 169 targets, and 232 indicators. The first (2016)
SDG report concluded: “The data requirements for the global indicators are
almost as unprecedented as the SDGs themselves and constitute a tremendous
challenge to all countries’ [1]. The challenge is undoubtedly real for the health
sector which has 1 goal, 13 targets, and over 50 health-related indicators.

The MDGs threw a harsh spotlight on poor statistical infrastructure in
many countries. Because the United Nations (UN) developed MDG indica-
tors after the MDG Declaration, there was little or no baseline information.
Many national statistical systems were not ready to collect the data required to
measure progress towards the goals. Countries reported indicators based on
surveys and routinely collected data, but they were sparsely distributed over
time and lacked comparability. To track progress globally, international agen-
cies estimated indicators from these country reports.

In 2015, the UN called for a data revolution for sustainable development to
build technical capacity to manage data. The UN’s vision is that all countries
and people benefit from expanding opportunities provided by data technol-
ogy without which the ‘gaps between developed and developing countries,
between information-rich and information-poor people, and between the
private and public sectors will widen, and risks of harm and abuses of human

rights will grow’ [2]. The Palgrave Handbook of Global Health Data Methods
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for Policy and Practice is timely in addressing technical issues and capacity
gaps in generating data for global health.

About This Handbook

Many people use many approaches to collect and manage data to improve
health worldwide. Data managers and analysts generate statistics using meth-
ods drawn from epidemiology, demography, statistics, social sciences, eco-
nomics, anthropology, and other disciplines. Researchers develop methods for
modelling and predicting, for example, the burden of disease borne by people
living in different parts of the world. While field manuals and discipline-
specific textbooks describe some of these methodologies, this handbook pres-
ents for the first time a collection of approaches to gather and process data for
global health. The reader—whether a student of global health or a producer
or user of information, working nationally or internationally—will appreciate
the descriptions of what it takes to set up systems for acquiring and sharing
information to improve health globally.

We start by examining the data that national governments and their part-
ners generate and use. Although governments are not solely responsible for
setting the health agenda, they provide the context, including governance
structures, within which a national or sub-national health system—public or
private—operates. We argue for robust national information systems that
inform and monitor local health programmes and thereby contribute to
global health. Taking the country perspective, we examine how governments
and many local and global partners supply data to develop and monitor their
programmes. Governments share their data as indicators with the World
Health Organization (WHO) and the UN system. Other institutions use the
data to make global health estimates and cross-country comparisons. We also
examine how academic institutions, non-governmental organizations, inter-
national agencies, and donors contribute to generating data and evidence for
global health—in countries and across countries.

Emergence of Global Health and Global Health
Data

Several authors in this handbook describe the historical development of the
methods they introduce. We draw on their perspectives to explain the context
for the current interest in and relevance of global health and global health data.
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During the nineteenth and twentieth centuries, governments began to
cooperate to prevent the spread of infectious diseases resulting from increased
travel and trade. European governments convened the first International
Sanitary Conference in 1851 and countries of the Americas established the
Pan-American Sanitary Bureau in 1902. In 1946, 61 nations signed the con-
stitution of the WHO signalling that they intended WHO to become a global
organization. WHO member states agreed to share information about epi-
demics of infectious diseases like cholera and yellow fever and to control their
spread across borders. In 1951, member states adopted the International
Sanitary Regulations, later to be known as the International Health
Regulations. These regulations still require WHO’s, now 194, member states
to share data about outbreaks of specific conditions and emergencies.

Sovereign states continued to develop global and regional inter-
governmental mechanisms, focussing more widely on public health alongside
disease outbreaks. As countries in sub-Saharan Africa and South and South
East Asia gained independence from colonial rule, high-income countries
(HICs) provided technical and financial assistance to build their health-care
systems. WHO was the normative, standard-setting agency in health. Other
agencies—notably the UN International Children’s Fund (UNICEF) and the
World Bank—with national governments, private donors and academic insti-
tutions supported these economically and demographically developing coun-
tries to combat disease and build health facilities. Academic institutions,
mainly in colonizing or colonized countries, and one in the US, developed the
field of rropical medicine to examine and assist in the control of diseases occur-
ring in countries in the tropics. A wealthy shipowner founded the first school
of tropical medicine in Liverpool in the UK in 1898. The Rockefeller
Foundation in the US led international philanthropy in public health when it
established an international health division in 1914.

During the 1960s and 1970s, international concern about population
growth after the Second World War dominated health and population fund-
ing to developing countries. International agencies such as the UN Population
Fund (UNFPA), bilateral donors, and private philanthropies supported data
collection to inform family planningactivities in these countries. Demographers
collected data and developed techniques to measure fertility and mortality
where census data were sparse. Agencies set up population surveillance sites in
South Asia and sub-Saharan Africa to monitor demographic changes resulting
from interventions to promote family planning. The global discussion was
about the relative stages countries had reached in the demographic transition
from higher to lower fertility and reduced child mortality rates.
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In 1978, to address huge disparities in health status and access to health
care between and within countries, 134 governments and representatives of
67 UN organizations, specialized agencies, and non-governmental organiza-
tions signed the Declaration of Alma Ata. With the vision of Health for All,
the Declaration promoted primary health care as the vehicle ‘for urgent action
by all governments, all health and development workers, and the world com-
munity to protect and promote the health of all the people of the world’ [3].
The meeting recommended that each government monitor and evaluate
its programmes to implement primary health care using the minimum of
information ‘with the help of a simple and relevant information system’.

The report of the Alma Ata meeting proposed starting by collecting qualita-
tive rather than quantitative information since most systems were manual at
that time. Nevertheless, Alma Ata marked the start of international target-
setting with measureable indicators. At the time, censuses and surveys were
the prevalent sources of data. The World Fertility Survey had supported coun-
tries to collect national survey data from the early 1970s and
these became Demographic and Health Surveys in 1984. Backlash against
this trend to quantify people’s lives led international agencies to introduce
participatory approaches to development such as rural rapid appraisal (RRA).
RRA evolved into participatory rural appraisal (PRA) and the World Bank
used similar methods to conduct participatory poverty assessments (PPA) lead-
ing to their publication of Voices of the Poor in 1999. Tension between the
value of qualitative data and information provided by people versus quantita-
tive data collected about them is live today.

Health progress stagnated in many countries following the economic crises
of the 1970s and 1980s. Demographic statistics highlighted devastatingly high
levels of child and maternal mortality in developing countries. Epidemiological
data demonstrated high morbidity and mortality from #ropical diseases such
as malaria, schistosomiasis, onchocerciasis, and tuberculosis (TB). Global
concern led to an era of international health characterized by assistance from
developed to developing countries to build capacity to run health and infor-
mation systems. When micro-computers became available, international sup-
port began to focus on health information systems. As governments
decentralized administrative authority for health and other sectors to districts,
managers developed district health management information systems.

The 1993 World Bank publication, /nvesting in Health, and the 1990 Global
Burden of Disease (GBD) estimates on which it was based, was a landmark in
development of global health data methods. Murray, Lopez, and Jamison
introduced the disability-adjusted life years (DALYs) as a comprehensive indi-
cator to measure burden of disease and injury. Using published and unpub-
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lished data and informed expert opinion, they estimated DALYs for 100 causes
by age, sex, and region of the world. They intended to: address inadequate
mortality data especially for adults; measure disability which had hitherto only
been considered a problem for HICs; and provide a ‘framework for objectively
identifying epidemiological priorities which together with information on the
cost-effectiveness of interventions can help when decisions on the allocation of
resources have to be made’ [4]. Investing in Health did just that, proposing
packages of public health and essential clinical care that could reduce the bur-
den of disease in developing countries by 25 percent [5]. Since that time the
World Bank, WHO, and researchers at the Institute of Health Metrics and
Evaluation (IHME) have evolved techniques for estimating DALYs and the
data on which they are based. The 2016 GBD study included 300 diseases and
injuries for more than 195 countries.

The GBD study has helped to describe countries’ transitions from infec-
tious disease-driven mortality to chronic disease-driven morbidity and mor-
tality. Data began to show that low- and middle-income countries (LMICs)
were suffering a double burden of infectious and chronic diseases such as
cancer, cardiovascular disease, and obesity. Additional threats such as HIV/
AIDS, SARS, and Ebola emerged in the 1980s and 1990s and the interna-
tional health community was manifestly unprepared. New global organiza-
tions with diverse partners evolved to address pressing health issues—including
private and commercial enterprises, philanthropy, and academia—alongside
the existing UN agencies and bilateral and multi-lateral governmental organi-
zations. The President’s Emergency Plan for AIDS Relief (PEPFAR), estab-
lished in 2003, provides technical and financial support to 15 countries
mainly in sub-Saharan Africa all with high HIV/AIDS prevalence rates.
Entities, such as the Global Fund to fight AIDS, Tuberculosis and Malaria
(2002) and Gavi the Vaccine Alliance (2010), have raised significant addi-
tional funding streams and distributed them to priority countries using a
performance-based approach. Country accountability for large financial sup-
port required additional data collection and sometimes resulted in parallel
disease-specific information systems.

By the turn of the twentieth century, the term global health had become
ubiquitous. Global networks and entities have multiplied and academic insti-
tutions, particularly in HICs, now engage in global health. Although there are
multiple definitions of global health, people use the term to describe activities
aimed at improving people’s health worldwide—acknowledging increasing
complexity and diversity of health challenges that cross national boundaries,
and that ill-health affects all peoples but especially the poorest and most vul-
nerable. While global health implies concerted action by multiple countries,
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institutions, and sectors, it pivots on the work of institutions that plan ser-
vices and deliver quality health care directly to populations.

Often unstated, but implicit, in most definitions of global health is a neces-
sity that institutions create and share data within and across countries to
develop and evaluate policies to improve health and enhance health equity for
people wherever they live. Data for global health are now omnipresent, cre-
ated by growing numbers of researchers and institutions, and morphing into
the emerging field of big data. Technology is transforming the landscape for
collecting, analysing, and disseminating large volumes of data. Data collec-
tion technologies, such as computer-assisted personal interviewing, digital
mapping and global positioning systems are improving data collection
and field operations. Enhanced computing capacity and software permit anal-
ysis of massive quantities of data. The Internet offers access to primary and
secondary data and official and unofhicial publications. The ready availability
of data and information challenges users to understand their integrity and
veracity.

Defining Global Health Data

Global health then is an umbrella term that encapsulates the contributions of
all countries and multiple institutions to developing policies and implement-
ing interventions to improve all people’s health equitably worldwide.
Interestingly, the term encompasses both activities and their goal, that is,
people work in global health z0 achieve global health. In this handbook, we
examine the data and methods policymakers and practitioners use to achieve
global health.

But what are global health data? We haven’t found a definition but, after
speaking with colleagues and reading the literature, we realize that people use
the term in different ways—just like its parent term, global health. The fun-
damental question is: when do health-related data become global health data?

We continued our discussion with colleagues and came up with the follow-
ing argument and definition of global health data on which we base this
handbook.

Health-related data may originate from any sector, and may be collected
and analysed:

* by governmental and non-governmental organizations within health sys-
tems, public and private providers, researchers undertaking dedicated stud-
ies, or international agencies
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* to manage health systems, evaluate interventions, manage preventive and
clinical care, inform other sectors, develop global and local policy, or to
advance research

* as primary data through formal and informal data collection systems or as
independent research, using openly available secondary data, or by harvest-
ing big data

* through observing, interviewing or examining populations using adminis-
trative systems or at the point of delivery

* using the methods of several disciplines including demography, statistics,
epidemiology, social sciences, and economics

* and managed manually or by using information technology and specialized
software

* and disseminated as management indicators, official national and interna-
tional statistics, or in peer-reviewed journals

Health-related data are collected where people live, and should inform
policy and practice to address local health challenges.

Health-related data become global health data when—aggregated, synthe-
sized, and exchanged—they form the basis of estimates and evidence that
drive international debate and collaborative efforts to improve health status
and reduce disparities across populations, borders, and geographies. Numerous
people and agencies create and use global health data, but national govern-
ments are obliged to maintain essential infrastructures to produce quality data
to address their health priorities, and they share these data as indicators for
international benchmarking against agreed targets.

Global health data must be trustworthy and represent populations fairly.
Ideally, producers collect and manage these data consistently, economically,
efficiently, ethically, and transparently, and disseminate them widely.

Global health data methods describe how governments and other agencies
use traditional and new technologies to collect, clean, aggregate, synthesize,
and disseminate health-related data; and transform them into indicators,
estimates, and evidence that inform efforts to improve health status and
reduce disparities across populations, borders, and geographies.

Organization and Contents of the Handbook

Such an ambitious definition of global health data made editing this hand-
book a daunting task. We decided to bring together the strands of global
health data methods knowing that the result would be indicative rather than
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comprehensive. We invited an exceptional group of colleagues—with a formi-
dable range of experience in handling data in different contexts and coun-
tries—to provide the technical content of the handbook. We, as editors, have
attempted to frame their contributions and to fill gaps in topics to include
those we think necessary. We began by making a list of chapter topics but the
list changed as some authors became too busy to write and others offered new
and exciting suggestions. The combination of topics has matured over time
and we are pleased with the end result. We also know there are other issues
and perspectives we could have included. We hope that by bringing at least
these themes together, we will stimulate others to continue to frame and
enhance global health data and methods.

We made some hard decisions. First about data: we decided not to ask
authors to provide data per se but only to illustrate the issues they introduce.
Second about methods: we invited authors to give an overview—indicating
where the reader might obtain additional resources—but not to delve deeply
into any particular technique. Third about examples: we wanted to show how
practitioners use the same methods in different contexts, so we asked authors
to choose their examples from around the world. We have divided the contri-
butions into five parts covering essential themes underpinning global health
data and methods.

Part I: Lays the Foundations of Global Health Data for Policy and Practice With
Tangcharoensathien (Chap. 1), we, as editors, examine the data sources that
comprise a national health information system. We also trace the flow of
locally generated data from communities and facilities as they translate into
information through administrative levels to reach a central ministry of
health—situated within a national statistical system—which then reports
indicators internationally to WHO and other UN agencies. With Frank
(Chap. 2), we explore the escalation in global demand for indicators and the
tensions this creates for collecting enough relevant and reliable data. Brindis
and Macfarlane (Chap. 3) examine the fragile interplay between data and
policy and offer insights into how to maximize policymakers™ use of data at
any level from national to global. Macfarlane, Lecky, Adegoke, and Chuku
(Chap. 4) follow the transformation of data into evidence of effective and
efficacious interventions that contribute to health system performance.
Finally, Karpati and Ellis (Chap. 5) lay out some principles for using quality

data to inform government policy.


https://doi.org/10.1057/978-1-137-54984-6_1
https://doi.org/10.1057/978-1-137-54984-6_2
https://doi.org/10.1057/978-1-137-54984-6_3
https://doi.org/10.1057/978-1-137-54984-6_4
https://doi.org/10.1057/978-1-137-54984-6_5

Preface Xix

Part II: Presents the Major Sources of Global Health Data MacDonald (Chap.
6) introduces the census as the most long-standing source of population data
which is as relevant to planning services today as it was for the ancient Greeks.
AbouZahr, Mathenge, Brondsted Sejersen, and Macfarlane (Chap. 7) explain
the civil registration system that records vital events in people’s lives from
birth to death and how this process generates continuous population and
health statistics. Macfarlane (Chap. 8) follows the evolution of national
household surveys to provide a cross-sectional picture of a population’s health
and its access to and use of health services. Lippeveld, Azim, Boone, Dwivedi,
Edwards, and AbouZahr (Chap. 9) examine the role of health management
information systems in processing routine data from communities through
district to national level. Finally, Ungchusak, Heymann, and Pollack (Chap.
10) demonstrate how surveillance systems collect data to monitor and pro-
tect people from disease and other unwanted public health events and
conditions.

Part III: Provides Examples of Specialized Systems of Global Health Data Maina
and Mwai (Chap. 11) introduce systems of National Health Accounts (NHA)
which collect and analyse data on who pays and how much they pay for health
services—providing a case study from Kenya. Siyam, Diallo, Lopes, and
Campbell (Chap. 12) explain the importance of data to planning and orga-
nizing the health workforce. Silva and Mizoguchi (Chap. 13) examine chal-
lenges in obtaining mortality data in situations of armed conflict. Thomson,
Lyon, and Ceccato (Chap. 14) explain the unique value of incorporating cli-
mate data in health information systems. Finally, Geraghty (Chap. 15)
describes how geographic information systems guide resource allocation in

health.

Part IV: Introduces Methods for Collecting and Analysing Global Health
Data Singh, Krishan, and Telford (Chap. 16) show the value of qualitative
data for gaining insights into health policy and practice particularly to target
interventions towards vulnerable populations. Bawah and Binka (Chap. 17)
provide the essentials of demography, the discipline that describes and pre-
dicts how population structures change over time, whether across the world
or in a small geographic area. Lansang, Dennis, Volmink, and Macfarlane
(Chap. 18) review epidemiological principles and methods, and offer some
practical considerations in designing studies to inform policy and programme
management. Kahn, Mwai, Kazi, and Marseille (Chap. 19) introduce meth-
ods of health economics as tools to assist policymakers choose intervention
strategies that will maximize health gains with available resources. Diggle,
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Giorgi, Chipeta, and Macfarlane (Chap. 20) explain spatial and spatio-
temporal modelling to describe, predict, and map the distribution of health
outcomes in space and over time to assist public health planners. Finally,
Mathers, Hogan, and Stevens (Chap. 21) introduce statistical models that
bring together sparse, diverse, and sometimes inaccurate country data to gen-
erate global health estimates of health indicators to facilitate cross-country
comparisons over time.

Part V: Highlights Some Principles and Policies for Managing Global Health
Data We, as editors (Chap. 22), provide some tools for data producers and
users to address issues of data quality, integrity, and trust. Laessig, Jacob, and
AbouZahr (Chap. 23) outline best practices for organizations to adopt to dis-
seminate data openly for others to use. They demonstrate the significance of
unlocking vast amounts of data generated from multiple sources. Thomas and
McNabb (Chap. 24) explore ethical issues associated with collecting and
using data for public health, emphasizing the importance of ensuring data
confidentiality, establishing principles for sharing data, determining availabil-
ity and ownership of data, maintaining transparency, and using routine data
to monitor health equity. Finally, we as editors (Chap. 25) return to the theme
of global health data and methods. We reflect on authors’ contributions and
endeavour to frame the many activities they have described and lay out how
national and international stakeholders collaborate to strengthen the data
environment. In looking to the future, we emphasize the need for strong gov-
ernance and ethical frameworks, long-term investments in institutional capac-
ity development, and much improved collaboration and cooperation across
sectors, stakeholders, countries, and development agencies.

Levelling the Playing Field

Our short review of the history of global health and global health data shows
that countries once referred to as developing, and now as LMICs, spent the
last century catching up with the latest technical developments proposed by
wealthy countries but without the human or financial resources to fully imple-
ment them. Big data provide the biggest opportunity and the biggest threat to
the health information systems of LMICs. Unless the international commu-
nity supports them to consolidate their information and surveillance systems,
LMICs may learn their health data from others. Individuals or organizations
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anywhere in the world can anticipate the next global epidemic by searching
the Internet and they might even identify the village or household at its epi-
centre. Data scientists can extrapolate trends in people’s opinions and choices
about their health care; they can also estimate global health indicators by
building large databases drawing on data from many sources. Independent
researchers obtain funding to conduct dedicated surveys to describe the health
conditions in a country or region of countries. We argue for strong global col-
laboration and investment to support LMICs maintain health information
and surveillance systems to identify priorities and monitor interventions—
especially at the granular level of districts and communities—while introduc-
ing appropriate technologies.

Authors of chapters in this handbook demonstrate remarkable advances in
data methods and in harnessing these methods for global health. They also
demonstrate immense disparities in technical and human resources to apply
the methods to support local decision-making and to contribute global
knowledge. We hope that, by describing traditional alongside innovative
approaches, this handbook will inspire readers to share and build as well as to
estimate and innovate.
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