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What is public health surveillance
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To make people count, we 

first need to be able to 

count people

said the late WHO Director-General Lee Jong-wook in an address to 

WHO staff a decade ago. 

Lancet 2013; 382:2040



Counting people

More data needed! 

But is that enough? 
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AbouZahr C, et al . 

Lancet 2015



What is public health surveillance

▪ Public health surveillance is the 

o ongoing and systematic 

o collection, analysis, and interpretation of data, 

o closely integrated with the timely dissemination of 

these data to those responsible for preventing 

and controlling disease and injury [Thacker and 

Berkelman 1988]

▪ To provide information useful for decision and action 

in public health
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What is public health surveillance

▪ Surveillance ≠ research

7Chiolero/DataNotEnough/SSPH/2021

Chiolero & Buckeridge. Glossary for public health surveillance in the age of

data science JECH 2020
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Chiolero A, Paccaud F, Fornerod L. Comment faire de la surveillance sanitaire ? L’exemple de 

l’Observatoire valaisan de la santé en Suisse. Santé Publique 2014.

We need a system
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We need a process

Decision 

makers

Health data 

scientists
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Surveillance in the age of (big) 

data science
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Surveillance in the age of data science

▪ rapid development of data science, e.g., big 

data and artificial intelligence (AI)

▪ exponential growth of accessible and highly 

heterogeneous health-related data

▪ Impact on surveillance & monitoring

o widening scope of application, increasing 

depth and new methods

o opportunities and challenges
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Surveillance in the age of data science

▪ Opportunities

o Access to new types of data, health- and 

non-health related, etc…

o Health services research

o Toward true data-informed public health

▪ Challenges

o Ethics and privacy protection

o Source populations?

o Paradigm change in surveillance



www.wired.com/science/discoveries/magazine/16-07/pb_theory

Chris Hendeson, 23.8.2008

Chiolero - Surveillance and Big data

Let the data speak
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http://www.wired.com/science/discoveries/magazine/16-07/pb_theory


Paradigm change in surveillance (1) 

▪ Classical process: identify the health problem → 

define and collect data (finite amount) → analyze data 

to address the problems

o Pro: designed data, i.e., tailored for your problem 

[Keller 2012], information on their validity, 

reliability, and completeness (or its lack)

oCons: poor timeliness, limited scope, high cost
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Paradigm change in surveillance (2)

▪ Big data/eHealth age: all types of data collected 

from multiple sources without knowing exactly what 

you will do with these data → analyze data to identify 

problems and address problems

o Pro: timeliness, representativeness, low cost

oCons: organic data, i.e., not tailored for your 

problem [Keller 2012], quality (poor, unknown), 

selectivity, management/storage, privacy/access 

[Chiolero 2020]
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Data are not enough
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Remember why we need data

▪ To assess the burden of disease

▪ To design and evaluate public health policies

▪ To provide information useful for decision and 

action in public health

18Chiolero/DataNotEnough/SSPH/2021



But (small as well as big) data do not speak by 

themselves 

▪ No automatic production of information

▪ data ≠ information ≠ knowledge
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Decision 

makers

Health data 

scientists
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The case of Covid-19 (1)
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www.ovs.ch

➢ 1st vs 2nd

wave

➢ 1 to 10
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The case of Covid-19 (2)

21

www.ovs.ch

➢ 1st vs 2nd

wave

➢ 1 to 2

➢ Incoherence 

in the data?



Surveillance bias

▪ If conditions sensitive to the modality and intensity 

of detection activities are sought with differential 

intensity across populations or over time, or 

according to care setting

oDifferences explained by the frequency of 

detection - not the frequency of the conditions

oRelated concept of ‘streetlight effect’ if 

surveillance not concentrated on what matters, 

but on what is measurable
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Infodemic

▪ Too much data and too much information!

▪ Information production process has changed

Chiolero/DataNotEnough/SSPH/2021 23

Rev Med Suisse 

2021
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Infodemic

▪ Too much data and too much information

▪ Information circulation has also changed!

Source: WHO
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Infodemic
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Toward evidence-based and data-

informed public health
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Surveillance has failed
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Science vs politics

https://oxfamblogs.org/fp2p/why-confront-covid-19-with-cartoons-and-humour/; www.bluewin.ch; 

www.letemps.ch https://www.businessinsider.fr/us/dr-anthony-fauci-did-a-facepalm-during-trumps-

coronavirus-briefing-2020-3

https://oxfamblogs.org/fp2p/why-confront-covid-19-with-cartoons-and-humour/
http://www.bluewin.ch/
http://www.letemps.ch/
https://www.businessinsider.fr/us/dr-anthony-fauci-did-a-facepalm-during-trumps-coronavirus-briefing-2020-3
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From evidence to policy

▪ Path complex from evidence to the 

implementation of sound public health 

interventions

o Evidence is never enough and politics 

more than science determines policies

▪ Play politics? [Chiolero Lancet 2020]

o Fight opponents with competing interests, 

lobbying through interest groups, make 

elect leaders serving the PH agenda…

o Scientists not trained

o And not legitimate?
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How to foster surveillance 

▪ Health data scientists

o Have to connect with policy makers

o Need to be trained in risk communication

o Have to assume their responsibility and 

accept that decisions are taken by others

▪ Policy makers & citizens

o Need to be trained in population health 

data science

o Need to put evidence-based public health 

at the center of policy making
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In summary

▪ Surveillance = data → information → decision

o Surveillance ≠ research

▪ More and more (big) data…

o but they do not speak by themselves

o data are not enough 

▪ We need to strengthen 

o surveillance system & process

o surveillance training and culture of both

health data scientists & decision makers
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In summary

Decision 

makers

Health data 

scientists
have to better 

collaborate
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Supplemental material
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Scrutiny dependent cancer

35

Welch NEJM 2020



What is public health surveillance

36Chiolero/DataNotEnough/SSPH/2021



37Chiolero/DataNotEnough/SSPH/2021

Era of “big data”

• Surveillance activity: production of data → conversion into 

usable information → public health intervention

• Digital age: amount of data is increasing at a rapid pace, 

including health data

Lopez & Hilbert Significance 2012
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Big data hype

• New wording

o Big data, massive data, data deluge, organic data, open data, data-

intensive health care, data mining, data analysts, petabyte, 

exabyte, zettabyte, …

• Some health-related data become really analyzable

o genetic data

o electronic medical records (EMR)

o internet queries (flu trends)

o e-patient, self-tracker 

o and more, and more… 

38
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Ok but…

▪ Measurement error

▪ Misclassification

▪ (zillions of*) Selection bias

▪ Confounding…

▪ More than ever with big (=cheap) data

Chiolero/DataNotEnough/SSPH/2021

Chiolero A. 

Epidemiology 2013
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* Ioannidis JPA. Am J Bioethics 2013; 13:40-2 
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