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Definition of surveillance

“ongoing, systematic collection, analysis, 
and interpretation of health data essential 
to the planning, implementation, and 
evaluation of public health practice, closely 
integrated with the timely dissemination of 
these data to those responsible for 
prevention and control” (CDC, 1963)



Surveillance framework

Collection

Analysis

InterpretationDissemination

Action



Purpose of surveillance

1. Address a defined public health problem or 
question
� Detect epidemics

� Determine magnitude and distribution of disease

2. Guide efforts to protect and promote 
population health
� Plan public health actions and allocation of 

resources

� Evaluate prevention and control measures

Hall et al. MMWR. 2012.
Thacker. 2010.



History of surveillance

Roman 

empire: 

organised 

healthcare 

system

1500s: 

Registrati

ons of 

births and 

deaths

1800s: 

Classificatio

n system for 

diseases

W. Farr 

(Registrar of 

England 

1800s): 

analysed and 

interpreted 

data and 

produced 

regular 

reports

Early 1900s: 

mandatory 

reporting of 

TB, STIs, 

cholera, 

smallpox, 

yellow fever

1963: CDC 

definition of 

surveillance

1968: World 

Health 

Assembly 

endorsed term 

“surveillance”



National Ministry of 

Health

Provincial public 

health dpt

National 

laboratory 

Local public 

health dpt

Provincial 

laboratory

Case

Physician Local laboratory

WHOCurrent 

surveillance: 

data 

collection

samples

case report

interview



Current surveillance: data collection



Current surveillance: analysis



Current 

surveillance: 

collection and 

analysis

http://www.bccdc.ca/health-info/health-your-

environment/air-quality



Current surveillance: dissemination
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New data sources

• Internet

• Social media

• Mobile devices (mHealth)

• Electronic medical records

• Participatory surveillance



Internet-based surveillance

Linge et al. Eurosurveillance. 2009.

News 

aggregator

• Google News

Automatic 

systems
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• ProMed

• GPHIN



Social media

• Twitter feeds can identify influenza season 

accurately and earlier

• Twitter identified Haiti cholera outbreak 2wks 

earlier and German E. coli outbreak 1d earlier

• Twitter shows potential for pharmacovigilance 

• Facebook showed self-reported alcohol use and 

sexual references correlated with official data

Charles-Smith LE et al. PLOSOne. 2015.



Electronic medical records



Participatory surveillance

Wocjik. Emerg Them Epi. 2014

www.flunearyou.org



New analysis methods

• Ability to manage big data

• Linkage of longitudinal data

• Integration of disparate data



BC Hepatitis Testers Cohort

Total unique 

individuals

N=2,656,323

N=1,337,081

N=2,147,703

Source: N Janjua, BCCDC, 2016

N=111,186

N=6,834

Tested for HCV

N= 1,134,219



New dissemination mechanisms

• Visuals 

• Visualisations

• Infographics 

• Personalised

• Interactive

• Self-serve

• Social media and mobile friendly

Adapted from AnalysisWorks 2016



Infographics



Interactive platforms



Self-serve data



Social-media and mobile friendly



Discussion

� Internet and social media generate alerts 
which still require human assessment, 
interpretation and validation

� EMRs show promise for non-infectious 
diseases but require better data quality

� Accessible, big, integrated data allow 
surveillance and discovery to co-occur

� Outputs determined by users rather than 
producers of data



Conclusion

Our greatest hopes could become reality in 
the future with the technology at our disposal. 
The possibilities are unbounded. All we need 
to do is make sure we keep talking.

—Stephen Hawking



Questions?


