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Population health monitoring:
an essential public health field
in motion

Introduction

Population health monitoring can be de-
fined as the regular and institutionalized
production and dissemination of infor-
mation and knowledge about the health
status of a population and its determi-
nants, aimed at informing policymaking
[1]. Using information about the health
of populations to inform policymaking
has a long tradition. As early as 1662,
John Graunt described disease occur-
rence and death among the population
of London inNatural and Political Obser-
vations Made Upon the Bills of Mortality,
which aimed to inform the adviser to
the King of England [2]. Building on the
lessons learned from history, nowadays
it is widely acknowledged that evidence
should have a clear and structural role in
policymaking. Such evidence-informed
policymaking is a prerequisite for good
governance because it contributes to the
cost-effective and transparent spending
of public money, thereby strengthening
policymakers’ accountability. Because of
its essential role in the health policymak-
ing process, the World Health Organi-
zation (WHO) lists the surveillance of
population health and well-being as the
first of 10 essential public health opera-
tions [3].

Although population health monitor-
ing is an essential element of evidence-
informed health policymaking, it is not
yet commonly recognized as a distinct
field of expertise. Public health students
and experts are trained in related fields
suchasepidemiology, statistics, andcom-
munication, but specific training in pop-

ulation health monitoring hardly exists.
In recent years, developments suchas im-
proved accessibility and dissemination of
data and information, aswell as agrowing
body of scientific evidence on knowledge
translation, have created momentum for
population health monitoring. Building
on this momentum, this paper presents
a comprehensive model for population
health monitoring, whichwas developed
earlier by the authors. This model pro-
vides insight into the various steps and
actors involved and into the relationships
between population health monitoring
and related concepts such as health infor-
mation and health information systems.
Next, the paper describes the current sta-
tus of population health monitoring as
a field of expertise, and it concludes with
an overview of the most important de-
velopments that are likely to shape the
health information systems and popula-
tion health monitoring practices of the
future.

Amodel for population health
monitoring: climbing the
information pyramid

A model that is often used to describe
different types of health information, or
phases in itsdevelopment, is the informa-
tion pyramid, also known as the data–in-
formation–knowledge–wisdom(DIKW)
hierarchy [4]. Applying this model to
a population health monitoring context,
data such as administrative health data,
disease registry data, and health survey
data form the basis of the pyramid. In or-
dertomovetothesecondlevelofthepyra-

mid, dataneedtobe transformedtoinfor-
mation. Indicator values and outcomes
of indicatoranalyses suchascomparisons
in time and space are well-known forms
of informationinpopulationhealthmon-
itoring. Knowledge is the next level. In-
formation is transformed intoknowledge
by placing indicator values in a broader,
policy-relevant perspective, by combin-
ing them and enriching the indicator in-
formation with evidence from other do-
mains such as health services research,
health promotion, clinical medicine, and
sociology. In this way, indicator values
are being contextualized. The main aims
of this contextualization are to answer
the “why” and “what” questions: How
can the observed epidemiological pat-
terns be explained, and what are suitable
policy options? The fourth and highest
level of the pyramid is wisdom. In our
population health monitoring perspec-
tive, this represents the ability to make
well-informed policy decisions.

The information pyramid describes
different types of content, or different
typesofoutputofpopulationhealthmon-
itoring. To achieve these outcomes, dis-
tinct activities need to be carried out,
which can be viewed as a chain of subse-
quent and interrelated activities. Ideally,
this chain starts with a comprehensive
health information strategy. An essential
part in this phase is the development or
selection of a suitable conceptual model.
Subsequently, data are collected based on
the needs identified in the strategy and
the underlying conceptual model, ana-
lyzed and integrated with information
from other sources to validate and enrich
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Fig. 18A comprehensivemodel for population healthmonitoring

the intelligence, reported in a format tai-
lored to the target audience, and actively
brought into the policymaking process.
By combining the information pyramid
and the steps in this population health
monitoring activity chain, a comprehen-
sive model arises, which provides insight
into the various activities and outputs
connected to population health moni-
toring, including their sequence and in-
terrelations (see . Fig. 1; [1]). The steps
of the activity chain can be viewed as
a stairway by which we can climb the in-
formation pyramid, reaching evidence-
informed health policymaking at the top.

Population health monitoring,
health information systems,
and health information

Population healthmonitoring and health
informationsystemsare intertwinedcon-
cepts. A health information system is the
necessary infrastructure for carrying out
all the steps in themonitoring cycle regu-
larly and ina timelymanner (see. Fig. 1).
Thus, a health information system can be
defined as the total of resources, stake-
holders, activities, and outputs enabling
evidence-informed health policymaking
(see . Fig. 2; [5]). Healthcare informa-
tion systems and health information sys-
tems are also strongly connected and
overlapping concepts. Healthcare infor-
mation systems are systems that collect

and manage health data aimed at sup-
porting healthcare provision. Likewise,
population health monitoring/evidence-
informed policymaking and the learning
healthcare system are related concepts.
A learning healthcare system is defined
as a system in which “science, informat-
ics, incentives, and culture are aligned
for continuous improvement and inno-
vation, withbestpractices seamlesslyem-
bedded in the delivery process and new
knowledge captured as an integral by-
product of the delivery experience” [6].
Data in a learning healthcare system can
and should, however, be used not only to
support clinical care at the individual pa-
tient level and care delivery at the health-
care provider level, but also to support
system choices about optimizing medi-
cal and public health strategies, as well as
policy choices about current and future
laws and regulations [7]. This link be-
tween data derived from the healthcare
delivery process and its use both for in-
forming healthcare practice and health
policy is illustrated in . Fig. 3 [8].

People often associate a healthcare in-
formation system with a—nowadays of-
tenelectronic—healthrecordsystem. Al-
though patient files indeed are an im-
portant source of information for sec-
ondarypurposes suchasperformance as-
sessmentandquality improvement, other
sources of healthcare-derived data con-
tribute to the learning healthcare system

aswell. Examples are administrative data
such as health insurance data or prescrip-
tion data from pharmacies, and patient-
reported data such as patient-reported
outcome measures (PROMs).

When moving from the learning
healthcare system to population health
monitoring, the scope of data sources
used broadens. Next to healthcare data,
other data describing aspects of pop-
ulation health are regularly used in
population health monitoring, such as
vital statistics, demographics, cause-of-
death statistics, disease registry data, and
health survey data. However, to be able
to accurately provide a comprehensive
picture of population health that takes
into account the wider determinants
of health [9], data from domains other
than health are needed as well. This
may include environmental data such as
data on air pollution or drinking water
quality, police records on violence and
injuries, and data from the social domain
such as data on disability or unemploy-
ment benefits. This whole variety of
data constitutes health information: the
information used for population health
monitoring (see . Fig. 4).

Current state of population
healthmonitoring

In contrast to, for example, epidemiol-
ogy and medical statistics, population
health monitoring is not yet commonly
recognized as a distinct field of exper-
tise. However, at least in a European
context, attention to and acknowledge-
ment of population health monitoring as
a distinguishable field has been growing.
This is shown, for instance, by the estab-
lishment of the European Public Health
Association (EUPHA) section on Public
Health Monitoring and Reporting about
adecade ago,whichhas grown into a sub-
stantial international networkorganizing
a series of activities for capacity build-
ing and the exchange of knowledge and
experiences, such as newsletters, precon-
ferences, and conferenceworkshops [10].
In addition, there is growing interest in
comprehensive health information sys-
tem assessments, taking into account not
only data collection but also analysis,
health reporting, and knowledge transla-
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Abstract
Background. Population health monitoring,
the regular and institutionalized production
and dissemination of information and
knowledge about the health status of
a population, is an essential element of public
health. Nevertheless, while epidemiology and
biostatistics, for example, are well-recognized
disciplines, this does not (yet) apply to
population health monitoring. Over the past
decade, however, it has matured as a distinct
field of expertise.
Objectives. This paper presents a comprehen-
sive model for population health monitoring
and describes its current status as a field of
expertise. It concludeswith an overview of the
most important developments that are likely
to shape the health information systems and

population health monitoring practices of the
future.
Results and conclusions. Combining the
information pyramid (an application of the
data–information–knowledge–wisdom
hierarchy), describing outputs, and a so-called
monitoring chain, describing activities, results
in a comprehensive model for population
health monitoring. The steps of the activity
chain can be viewed as a stairway by which
the information pyramid is climbed, reaching
evidence-informed policymaking at the top.
Population health monitoring has several
inherent strengths, such as its high societal
relevance; its integrative, comprehensive,
and structured approach; and the fact that
it makes use of routinely collected data.

In practice, however, secondary use of
routine data is often hampered by technical,
motivational, economic, political, ethical, and
legal barriers. Important developments that
will shape health information systems and
population health monitoring practices of the
future include digitalization and data-driven
technology, citizen science, and the growing
need for intersectoral approaches. Population
health monitoring practice will need to adapt
in order to counteract the risks and reap the
benefits that these developments hold.

Keywords
Health reporting · Health information ·
Health information systems · Data · Evidence-
informed policymaking

Gesundheitsmonitoring auf Bevölkerungsebene: ein wichtiger Bereich der öffentlichen Gesundheit in
Bewegung

Zusammenfassung
Hintergrund. Gesundheitsmonitoring
auf Bevölkerungsebene – verstanden als
regelmäßige und institutionalisierteErhebung
und Verbreitung von Informationen über
den Gesundheitszustand einer Bevölkerung
einschließlich Gesundheitsberichterstattung
– ist eine wichtige Aufgabe des Öffentlichen
Gesundheitsdienstes. Doch während z.B. die
Epidemiologie und Biostatistik anerkannte
Disziplinen sind, gilt dies für das Gesund-
heitsmonitoring (noch) nicht. In den letzten
zehn Jahren hat es sich jedoch zunehmend zu
einem eigenständigen Gebiet entwickelt.
Zielsetzungen. Dieser Artikel stellt ein
umfassendes Modell eines Gesundheitsmoni-
torings der Bevölkerung vor und beschreibt
dessen aktuellen Status als Fachbereich.
Der Artikel schließt mit einem Überblick
über die wichtigsten Entwicklungen, die
Gesundheitsinformationssysteme und die

Praxis des Gesundheitsmonitorings in Zukunft
prägen dürften.
Ergebnisse und Schlussfolgerung.Das vorge-
stellteModell eines Gesundheitsmonitorings
kombiniert die Informationspyramide (eine
Anwendung der Daten-Information-Wissen-
Weisheit-Hierarchie), die die Ergebnisse
beschreibt, und den sog. Monitoringprozess,
der die Aktivitäten beschreibt. Der Moni-
toringprozess kann als Treppe verstanden
werden, über die die Informationspyramide
erklommenwird, um an der Spitze eine evi-
denzbasierte Politikgestaltung zu erreichen.
Ein so verstandenes Gesundheitsmonitoring
hat mehrere inhärente Stärken. Zu diesen
gehören eine hohe gesellschaftliche Relevanz,
der integrative, umfassende und strukturierte
Ansatz sowie die Nutzung von routinemäßig
erhobenen Daten. In der Praxis stößt die
sekundäre Nutzung von Routinedaten

jedoch häufig auf technische, wirtschaftliche,
politische, ethische und rechtliche Barrieren.
Zu den wichtigen Entwicklungen, die
Gesundheitsinformationssysteme und
Gesundheitsmonitoring in der Zukunft
prägen werden, gehören Digitalisierung
und datengesteuerte Technologien, Bür-
gerwissenschaft (Citizen Science) und der
wachsende Bedarf an sektorenübergreifenden
Ansätzen. Gesundheitsmonitoring wird
sich anpassen müssen, um den Risiken
entgegenzuwirken und die Vorteile zu nutzen,
die diese Entwicklungenmit sich bringen.

Schlüsselwörter
Gesundheitsberichterstattung · Gesund-
heitsinformation · Gesundheitsinforma-
tionssysteme · Daten · Evidenzbasierte
Politikgestaltung

tion. TheWorldHealthOrganizationhas
been supporting countries in doing this
type of assessment since 2015 [11]. In
theEU-fundedJointActiononHealth In-
formation (InfAct), similar assessments
have been carried out in nine countries
[12].

Indicators and comparative indica-
tor analysis are important elements of
population health monitoring. Over the

past decades, international organizations
such as WHO, the Organisation for Eco-
nomic Co-operation and Development
(OECD), and the European Commis-
sion, together with their member states,
have been working on common data
and indicator collection mechanisms.
Whereas international reporting mech-
anisms for infectious diseases are well
established, there is still ample room for

improvement in other important fields,
most notably in the area of chronic
diseases [13].

Populationhealthmonitoringhas sev-
eral inherent strengths, such as its high
societal relevance through its contribu-
tion to good governance and transpar-
ent policymaking, the fact that it often
makes use of routinely collected data,
and its integrative, comprehensive, and
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Fig. 28 Schematic representation of a health information system.HISHealth Information System; ICT information and com-
munication technology
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structured approach. On the other hand,
we see that population health monitor-
ing generally is not yet structurally in-
tegrated into the policymaking process1
[11]. Despite its integrative nature, pop-
ulation health monitoring is still mainly
performed by epidemiologists and statis-
ticians rather than by multidisciplinary
teams. And often there are technical,
motivational, economic, political, ethi-
cal, and legal barriers hampering the op-
timal use of routinely collected data for
secondary purposes [14].

As explained in the previous section,
a health information system can be de-
fined as the total of resources, stake-
holders, activities, and outputs enabling
evidence-informedhealthpolicymaking.
Typically,manydifferentstakeholdersare
involved, including, for example, min-
istries of health (which typically have, or
should have, a central role in the gover-
nance of the health information system),
national public health institutes, national
statistical offices, health insurance com-
panies, healthcare facilities, academia,
civil registries, and nongovernmental or-
ganizations (NGOs). Health information
systems thus are complex, and fragmen-
tation and insufficient coordination are

1 As yetunpublishedfindingsof theninehealth
information system assessments carried out
within the InfAct Joint Action (see reference
[11]). Personal communications with Neville
Calleja,Ministry of Health,Malta, and Petronille
Bogaert,Sciensano,Belgium,whowereinvolved
in theassessments.

common problems in national health in-
formation systems in Europe2 [11].

In the European Union (EU), coun-
tries are currently in the process of im-
plementing the General Data Protection
Regulation (GDPR), which came into
force in May 2018. The GDPR is a com-
plex law, and in themember states there is
currentlymuch debate about its interpre-
tation. In particular, the GDPR contains
research exemptions to the restrictions
that generally apply to processing per-
sonal data, but elaboration of many of
these have been left to themember states.
National operationalization and imple-
mentation are complicated by the fact
that the GDPR shows considerable am-
biguity between individual control and
theconceptofpublic interestasacounter-
balance when appropriate. In addition,
the regulation provides no definition of
key concepts such as research and pub-
lic interest [15, 16]. This has resulted
in wide variation in the interpretation of
theGDPR and substantial differences be-
tween national additional legislation. In
Ireland, for example, medical professions
argue that the interpretationof theGDPR
requirement to obtain informed consent
in the national Health Research Regu-
lations is too restrictive, which will im-
pact negatively on healthcare and health
research [17]. On the other hand, Fin-
land in 2019 adopted a new law on the
secondary use of health and social data,
which aims to facilitate the effective and

2 As yetunpublishedfindingsof theninehealth
information system assessments carried out
within the InfAct Joint Action (see reference
[11]). Personal communications with Neville
Calleja,Ministry of Health,Malta, and Petronille
Bogaert,Sciensano,Belgium,whowereinvolved
in theassessments.

safe processing of and access to personal
social and health data for secondary pur-
poses such as research and statistics [18].

Important developments:
shaping population health
monitoring and health
information systems of the
future

Digitalization and data-driven
technology

One of the main developments that is ex-
pected to shape health information sys-
tems of the future is digitalization. Al-
though digitalization has already pro-
foundly changed many aspects of soci-
ety, we see that health lags far behind
other sectors in harnessing the potential
of data and digital technology. A recent
OECD study concludes that in contrast
to other sectors, health systems remain
“data rich but information poor” [19].
This implies huge potential for more ef-
ficient use of more comprehensive health
data for secondary purposes. Scaling up
digital health technologies will, however,
not be an easy task. The aforementioned
OECD study states that the problem is
not the availability of data and technolo-
gies but rather their insufficient imple-
mentation and usage, which is “primar-
ily a legacy of institutions, forged in the
pre-digital era, that are static and resis-
tant to change. The potential of digi-
tal technology has, in fact, highlighted
the need to urgently address some long-
standing problems such as fragmenta-
tion and silo mentality, which get in the
way of important reforms” [19]. Sys-
tematic repurposing of routine data for
analysis and knowledge creation is iden-
tified as a main challenge in the further
digital transformation of health systems.
The OECD study also points to invest-
ment as a key factor: Countries typically
spend less than 5% of health budgets on
managing data and information, which
is a much smaller share than is spent on
other sectors [19].

Electronic health record systems are
an important element of digitalization
in the health sector when talking about
health information systems. A 2017
OECD report on the readiness of elec-
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tronichealthrecordsystemstocontribute
to national health information and re-
search identified many challenges that
countries are facing in their efforts to
assure that electronic clinical records are
complete, accurate, interpretable, and
widely available. These challenges are
related both to technical and operational
readiness and data governance. Solu-
tions adopted in some countries include
setting terminology and interoperability
standards, creating mandatory require-
ments or financial incentives to promote
structure and standards, creating a stan-
dardized minimum data set, and clinical
data content quality auditing [20].

Another promising development for
data availability is digital solutions for
health promotion and disease manage-
ment, such as apps, wearable technol-
ogy, and online forums. The EU State
of Health—Companion Report 2019 fo-
cuses on these technologies and con-
cludes that they hold great potential but
that many barriers and risks are still to be
overcome, in particular related to inter-
operability, privacy, reimbursement, and
health literacy [21]. Digital technolo-
gies have the potential to reduce health
inequalities through improved access to
better tailored health services. However,
this requires explicitly taking into ac-
count the levels of health literacy and
cultural contexts of future users in the
development and implementationof new
technologies. If these aspects arenot con-
sidered, digital technologies may lead to
increased rather than decreased health
inequalities [22, 23].

Digital techniques such as electronic
health records and wearables contribute

toanever-growingamountofhealthdata.
This development is often referred to as
big data. Although there aremany differ-
ent definitions for big data, common el-
ements encompass volume, velocity, and
variety (the three Vs). The challenge for
data scientists is to find ways to collect,
process, and use huge amounts of often
unstructured data that become available
in real time [24]. Clearly, this is very dif-
ferent from the “classic” approach toward
monitoring and research, which makes
use of structured data sets that are up-
dated at regular intervals, for example
once per year. A fine example of using
real-time data for public health purposes
is assessing thenumberofpeople actually
present in a certain area using call signals
of mobile phones [25]. This type of data
is very important when disasters occur.
Traditional population register analysis
would only be able to list the theoreti-
cal resident population, without taking
intoaccountcommutingorholidays [26].
The elephant in the room for such big
data applications is the privacy concerns
over the (ab)use of these large amounts of
data. In addition, recent examples show
that algorithms based on big data may
result in discrimination and the viola-
tion of human rights [27, 28]. Big data
also means big noise, and it proves chal-
lenging to pick up valuable public health
signals within the noise in a transparent
and nonbiased way [26].

A different role for citizens

As discussed in the previous paragraph,
citizens contribute to a growing amount
of health data through apps and wear-

ables. Such data collection can be an
element of “citizen science.” Citizen sci-
ence covers a large variety of approaches
involving public participation in the re-
search process. Some projects ask the
general public to help with labor-inten-
sive tasks (such as digitizing handwritten
documents or searching for anomalies in
largedatacollections), whereasothersask
participants to providemeasurements on
themselves or their environment [26, 29].
An example of the latter is the iSPEX
project, in which people measured local
air quality through an add-on for their
smartphones [30].

This growing involvement of citizens
in the collection of data and information
on health will lead to increasing avail-
ability of (big) data on population health
and health care. This in turn will lead to
increasing amounts of more informative
and more timely information, which can
lead to improved andmore relevant pop-
ulation health monitoring. A democrati-
zation process accompanies this increas-
ing availability of data and information
by which citizens can also access and
use data and information on population
health and health care, facilitated by new
online tools such as Google Public Data.
This can result inpopulationhealthmon-
itoring outputs that are more relevant for
citizens and society. It can also stimu-
late a better understanding of the added
value of population health monitoring
among both policymakers and the gen-
eral public. However, because it is getting
more difficult for the general public to
distinguish between reliable and unreli-
able information, it is of great importance
that population health monitoring (and
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the organizations involved in the perfor-
mance of this task) acquire and maintain
a trustworthy informationposition. Oth-
erwise, data- and science-based informa-
tionandevidencemayget lost in the ever-
growing flow of (mis)information on the
internet and socialmedia, with the grow-
ing vaccination hesitancy and declining
vaccination rates that we have seen in
Europe in the past few years a telling ex-
ample of the serious consequences that
misinformation may have for population
health [31].

Global challenges require
intersectoral approaches

Global developments such as climate
change, increased mobility of people
and products, and technological devel-
opments influence population health.
These developments bring complex so-
cietal challenges, which require intersec-
toral approaches [32]. Such intersectoral
approaches include intersectoral, inte-
grated population health monitoring
frameworks. The United Nations’ Sus-
tainable Development Goals (SDGs)
constitute a broadly applied example of
an intersectoral monitoring framework

[33]. The World Health Organization
has developed an SDG framework that
clearly depicts the interconnectivity be-
tween SDG 3 on good health and well-
being and the other SDGs, emphasizing
the need for intersectoral action (see
. Fig. 5; [34]).

The need for intersectoral approaches
to improve health is not a recent phe-
nomenon; Health in All Policies (HiAP)
is a well-known concept since its intro-
duction by the Finnish EU Presidency in
2006. Nevertheless, implementing inter-
sectoral approaches in practice proves to
be challenging. Facilitators for successful
implementation of intersectoral action
include political will and good gover-
nance, sufficient resources and capacity,
civil society andmedia engagement, trust
and open communication, and identi-
fying co-benefits and “win–win” situa-
tions. In addition, supporting data and
evidence are an important stimulating
factor. Next to commonbarriers to inter-
sectoral action, such as a lack of political
will or commitment, entrenched siloed
thinking, conflicting interests between
sectors, power imbalances, and compe-
tition for resources [35], intersectoral,

integrative monitoring efforts are faced
with some specific challenges.

First, intersectoral monitoring re-
quires a lot of data, which in practice
may not all be (readily) available. This
is also the case for the SDGs, for which
substantial data gaps exist, and not
only in the lesser developed countries
[36–38]. Another problem common for
intersectoral monitoring efforts is that it
is difficult to look across the borders of
the existing data collection silos, mak-
ing it difficult to get a good overview
of all available data—which sometimes
may be outside the public sector—and
all the possibilities for data sharing.
For monitoring the SDGs, investing in
good data sharing models was a key
recommendation as well [39]. Related to
indicator development, developing indi-
cators that are informative and precise
enough for measuring change both in
the primary area of interest (e.g., water
quality) and in related fields (e.g., popu-
lation health), as well as making explicit
the interlinkages between targets and
indicators across domains, is different
from standard indicator development
and requires specific attention [40]. In
addition, reaching consensus among
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many different experts and/or policy-
makers across various domains can be
challenging and time-consuming.

Last but not least, there is a lack of
evidence on integrative policies and in-
terventions [41, 42]. This is related to
the fact that the current research ap-
proaches are not suitable for studying
complex issues. Rather, an approach that
views the problem and the underlying
factors as a coherent whole, or a sys-
tems approach, would be more appro-
priate [43]. A systems approach requires
a newmethod of gathering and assessing
evidence about the effects of interven-
tions—one with consecutive, short-term
cycles of experimentation, monitoring,
and adjustment. In such an approach, it
is also necessary to compile information
not just on (ultimate) health impacts but
also on (intermediate) process outcomes
and on contextual factors. Thus, mak-
ing monitoring systems fit for the future
will require further work on expanding
the evidence base and developing im-
proved indicators and monitoring tools
for measuring the impact of integrative
approaches.

Conclusions

Populationhealthmonitoring isanessen-
tial elementofpublic health, as illustrated
by the fact that it is the first of 10 essen-
tial public health operations defined by
WHO.Nevertheless, while epidemiology
and biostatistics, for instance, are well-
recognizedfields, thisdoesnot(yet)apply
to population health monitoring. Over
the past decade, however, it has matured
as a distinct field of expertise. Population
health monitoring has several inherent
strengths, such as its high societal rel-
evance; its integrative, comprehensive,
and structured approach; and the fact
that it often makes use of routinely col-
lected data. In practice, however, the
optimal secondary use of routine data
is often hampered by technical, motiva-
tional, economic, political, ethical, and
legal barriers. Important developments
that will shape health information sys-
tems and population health monitoring
practices of the future include digitaliza-
tion and data-driven technology, citizen
science, and the growing need for in-

tersectoral approaches. These develop-
ments provide opportunities for popula-
tionhealthmonitoring, but theyalsohold
risks. The population health monitoring
community will need to adapt monitor-
ing practices in order to maintain their
role as trusted sources of reliable and
comprehensive evidence for policymak-
ing, while at the same time reaping the
benefits of developments such as big data
and citizen science.
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