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Map generated by more than 250 million public tweets (collected from Twitter.com) 
with high-resolution location information, broadcast, March 2011-Jan 2012

Salathé M Bengtsson L Bodnar TJ Brewer DD et al (2012) Digital Epidemiology PLoS Comput Biol 8(7): e1002616
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Salathé M, Bengtsson L, Bodnar TJ, Brewer DD, et al. (2012) Digital Epidemiology. PLoS Comput Biol 8(7): e1002616. 
doi:10.1371/journal.pcbi.1002616
http://www.ploscompbiol.org/article/info:doi/10.1371/journal.pcbi.1002616



A schematic overview of the process of predicting spatial disease risk.
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Hay SI, George DB, Moyes CL, Brownstein JS (2013) Big Data Opportunities for Global Infectious Disease Surveillance. 
PLoS Med 10(4): e1001413. doi:10.1371/journal.pmed.1001413
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001413



Institut für Sozial- und 
Präventivmedizin

Chiolero, Fäh: Surveillance with Big data: too Big to fail? 4.2.2014



Institut für Sozial- und 
Präventivmedizin

Chiolero, Fäh: Surveillance with Big data: too Big to fail? 4.2.2014



Institut für Sozial- und 
Präventivmedizin

Chiolero, Fäh: Surveillance with Big data: too Big to fail? 4.2.2014



Big Data in Switzerland?Big Data in Switzerland?
• Possible candidates:• Possible candidates:

– Hospital discharge data (MedStat)
– Swiss National Cohort (SNC) 

• FeaturesFeatures
– Large (relatively) sample sizes

C ll ti f ti d t– Collection of routine data
– Originally not thought for science
– Gathering not planless
– Too good to be called Big Data“ (?)
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MedStatMedStat
• Hospital discharges (only inpatients)• Hospital discharges (only inpatients)
• 2012: 

– Since 1998 (2005)
– 40‘000 hospital beds40 000 hospital beds 
– >1 mio patients providing >1.3 mio discharges

U t 50 di d 100 t t t– Up to 50 diagnoses and 100 treatments per 
patient

– Problem: data sources and diagnoses may 
vary over time
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Number of hospitalizations, Switzerland, 2008
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Swiss National Cohort (SNC)Swiss National Cohort (SNC)

• Anonymous record linkage of different 
data sources

• Backbone: Swiss census 1990 and 2000
O t Vit l t t f d th i t• Outcome: Vital status from death registry

• Highly representative for the population of g y ep ese tat e o t e popu at o o
Switzerland (>6 mio individuals)
F rther record linkage ith other data• Further record linkage with other data 
sources possible
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• Swiss Childhood Cancer Registry
• Regional Cancer Registries
• Medical Statistics of Hospitals
• SAPALDIA

• Environmental exposures
• Tax Revenue Data
• Lung Function Survey
• National Health Surveys 1997,SAPALDIA

• MONICA
• National Health Survey 92
• Swiss HIV Cohort Study 
• ProAge
• Swiss Household Panel

National Health Surveys 1997, 
2002, 2007, 2012

• FIVNAT ART register
• Swiss Homicide Database
• Spinal Cord Injury Cohort

(SwiSCI)
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( )
• Microcensus Mobility and

Transport 2010



S CExample SNC: Altitude and
Ischemic Heart DiseaseIschemic Heart Disease
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Circulation. 2009 Aug 11;120(6):495-501. 



Impact of climate andImpact of climate andImpact of climate and Impact of climate and 
topographytopographytopographytopography
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Slope Index SwitzerlandSlope Index Switzerland
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Large Samples vs Big DataLarge Samples vs. Big Data

• Big (cheap) Data• Large Samples
• Valid reliableValid, reliable
• Independent from 

outcome
• Individuals, commonIndividuals, common 

variables
R t ti• Representative

• Aim, hypotheses
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www.wired.com/science/discoveries/magazine/16-07/pb_theory

Chris Hendeson, 23.8.2008
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“The end of theory”
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http://www.wired.com/science/discoveries/magazine/16-07/pb_theory
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Inevitable big data

In health science

• Health care: behind other industries in the domain of 

information technology and in the use of Big data

• Massive data generated, e.g., quantitative 

(laboratory), qualitative (text-based), or transactional 

(administrative data)

• Data were considered until now as a byproduct of 

health care delivery, but perceptions are changing

Larsen EB. JAMA 2013; 2443-44

Murdoch TB, Detsky AS. JAMA 2013; 1351-52  
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Inevitable big data

In health science

• New knowledge based on observational evidence 

with an important potential of generalizibility

• Treatment algorithm using EMR data (with decision 

based on real-time patient data analyses)

• Help translate personalized medicine into clinical 

practice (link EMR data and e.g. genomics data)

• Improve safety, quality, and efficiency of care

5

Larsen EB. JAMA 2013; 2443-44

Murdoch TB, Detsky AS. JAMA 2013; 1351-52  
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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… 

7
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Big data hype

Google flu trends
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Big data hype

• New analytical methods

o The end of inferential statistics?

o The end of p-value?  Yeepeehhh!

o Data driven analyses

o Data mining

o Descriptive statistics

o Correlation and prediction

o Cluster detection

9
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http://blogs.gartner.com/svetlana-sicular/big-data-is-falling-into-the-trough-of-disillusionment/ (accessed 18.8.2013)
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Ok but…

http://blogs.gartner.com/svetlana-sicular/big-data-is-falling-into-the-trough-of-disillusionment/
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Ok but…

Chiolero A. Epidemiology 2013; 24(6):938-939
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Ok but…

Big data

Cheap data
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Ok but…

Measurement error

Misclassification

(zillions of*) Selection bias

Confounding

…

MORE THAN EVER with big cheap data

13

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



• Public health surveillance is the ongoing systematic 

collection, analysis, and interpretation of data, closely 

integrated with the timely dissemination of these data 

to those responsible for preventing and controlling 

disease and injury [Lee 2011]. 

• To provide information useful for decision and action 

in public health [Lee 2011].

Public health surveillance

Chiolero - Surveillance and Big data 14

Lee LM, Thacker SB. Public health surveillance and knowing about health in the 

context of growing sources of health data. Am J Prev Med. 2011;41(6):636-40.



• Data gathered more easily and more rapidly

• New data available – especially on health care 

providers activities

• Linkage between data

• Paradigm change in surveillance method

o Designed and organic data

Surveillance at the age of Big data

Chiolero - Surveillance and Big data 15



• Paradigm change in surveillance:

o 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)

o Cons: poor timeliness, limited 

representativeness, high cost

Designed vs. organic data

Chiolero - Surveillance and Big data 16

Keller S et al. Big data and city living – what can it do for 

us? Significance 2012;8:4-7



• Paradigm change in surveillance:

o 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

o Cons: organic data, i.e., not tailored for your 

problem [Keller 2012], quality (?), 

representativeness, management/storage, 

privacy/access

Designed vs. organic data

Chiolero - Surveillance and Big data 17

Keller S et al. Big data and city living – what can it do for 

us? Significance 2012;8:4-7
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Surveillance with EMR

• EMR: source of massive amounts of data

o Quantitative (laboratory)

o Qualitative (text-based)

o Transactional (administrative data)

• Prevalence of diabetes in Wallis based on EMR

o Hospital data (diagnostic code)

o Laboratory data

o Pharmacy data

• Data: easily available and analyzable

18
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Health care information system in Wallis

19

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; in press.
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What is NOT new
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Surveillance with EMR

• Data misreporting and lack of standardization on how 

health events are defined and recorded in EMR

European Journal of Public Health 2013; 23: 350-351
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• “Formulating a right question is always hard, but with 

big data, it is an order of magnitude harder.” [Wired 

2013]

• Let the data speak?

• Data-driven epidemiology with flexible data analysis 

and lack of prespecified hypotheses can lead to 

research findings that are not true [Ioannidis 2005]

What is our question?

Chiolero - Surveillance and Big data

www.wired.com/insights/2013/08/why-big-is-blinding-us-to-the-real-value-of-big-data/
Ioannidis JP. Why most published research findings are false. PLoS Med 2005;2:e124.

Chiolero A. Big size epidemiology: too big to fail? Epidemiology 2013; in press
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http://www.wired.com/insights/2013/08/why-big-is-blinding-us-to-the-real-value-of-big-data/


1. Big cheap data do not speak by 

themselves more than small expensive data

2. Not the end of theory

3. More than ever, we need to know what is 

our question and why we are making 

surveillance

Chiolero - Surveillance and Big data 23

Conclusions



Thank you for your interest

PD Arnaud Chiolero MD PhD

Epidemiologist & senior lecturer

arnaud.chiolero@chuv.ch
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(zillions of*) Selection bias?

Ngram Viewer

https://books.google.com/ngrams

http://www.studio360.org/story/310751-big-data-culturomics/

https://books.google.com/ngrams
http://www.studio360.org/story/310751-big-data-culturomics/
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www.forbes.com/sites/louiscolumbus/2012/08/16/roundup-of-big-data-forecasts-and-market-estimates-2012/
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www.forbes.com/sites/louiscolumbus/2012/08/16/roundup-of-big-data-forecasts-and-market-estimates-2012/
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