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* Epidemiology and Public health surveillance

* Framework of public health surveillance

* Disease and health systems surveillance

* Data as the core of public health surveillance

* Biomedical informatics

* Health informatics approach for public health surveillance
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John Snow, 1858 Cholera Map in Londofi:
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« Mapping of cholera patient
in London

 Overlay with water source

» Make conclusion: water
contamination

* Response immediate and
planned

e Public health research
known as epidemiology

LOCALLY ROOTED, GLOBALLY RESPECTED




Epidemiology and Public Health Surveillgncevesms caon: wos

* Epidemiology is the study of
the distribution and determinants of health-related states or events
in specified populations, and the application of this study to the control
of health problems

* “Public health surveillance is the systematic, ongoing collection,
management, analysis, and interpretation of data jgollowed by the
dissemination of these data to public health programs to stimulate
public health action” (International Epidemiology Association)

‘... the ongoing, systematic collection, analysis, and interpretation of
health data, essential to the planning, implementation, and evaluation
ohf public health practice, closely integrated with the dissemination of
these data to those who need to know and linked to prevention and
control” (CDC)
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Purpose of Public Health Surveillance & vnversimas caoj mava

e As a tool to estimate the health status and behavior of the
populations

* To measure the need for interventions
* Directly measuring the effects of interventions.
* To provide information to guide interventions.
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Public Health Surveillance Framework

Training Supervision

Support Activity

(Epidemic-Type)

Confirmation
(both Epidemiologic
and Laboratory)

Registration

Conceptual framework of public health surveillance and action and its application in health sector reform
Scott JN McNabb1*, Stella Chungong2, Mike Ryan2, Tadesse Wuhib3, Peter Nsubuga4, Wondi Alemu5, Vilma Carande-Kulis6 and Guenael Rodier2
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Information cycle in public health s

Health Care
Providers

Health
Agencies
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Public Health Action (Surveillance Respor

» Acute (epidemic-type) responses occur directly, reactively, and
generally include immediate public health actions
e epidemic investigation,
e contact follow-up, or
 targeted interventions designed to stop the ongoing transmission of disease.

* Planned (management-type) responses occur with periodicity over
time and require a vision of future needs.
* Examples of such responses include community public health education,
e purchasing next year's immunization supplies,
 ordering tuberculosis medication in anticipation of future needs, or

* reallocating public health personnel and resources in response to changing
trends of disease.
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e Communication

e Data collection and transmission
* Feedback
e Dissemination of information

e Supervision and training

* Resource-provision
* Reporting form
* Trained personnel
 Communication channel
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Public Health Surveillance
Different Objectives, Different Data, Different Methods

Epidemac Intelligence Health Status Momtoning
Early warning imformation Health indicators

Epidemic Health

response FPolicy

Control Resource

activities allocation

Incidence data J T— Admumistrative data
Disease Momtoring Health System Monitoring

.
[

From & presentation by Dr G Rodier, Directar, Division of Communicable Disease Surveillance and Response, WHO at the
WHO Global Consultansy on Surveillance meeting held in Geneva in October 2003.
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* To know a burden of the disease in a population at risk

* To understand natural course of disease

* To detect outbreak and epidemic

* To document the distribution of health events

* To test hypothesis for etiology of the disease

* To evaluate intervention strategy

* To monitor the changed of infection pattern and health care
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- Health Metrics Network, WHO. 2008. Framework and standards for country health = A LLY R()(‘)”:D (—J 'L(-') BA L L'T R EK'.- PE(‘wlh D

information systems. 2" Ed.




Data as the core of Public Health Surveillanigessms owonwsos

* Health data for detection of epidemics and other health problems in a
community,

» Data to estimate the scope and magnitude of a problem, including the geographic
and demographic distribution of health events

» Data to detect changes in health practices,
* monitor changes in infectious and environmental agents,
 evaluate control measures, and

* describe the natural history of a health event in a community that will generate
hypotheses and stimulate applied research
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Data as the core of Public Health Surveillance
———————

Population-based Institution-based

Health Metrics Network, WHO. 2008. Framework and standards for country health
information systems. 2" Ed.




Data as the core of Public Health Surveillance

Health Situation

Awareness

T e,

¢ Biosurveillance

T —— s @ = - S—
Public health : Information Environmental Clinical and
surveillance® Health surveys RegistriesT systems% maonitoring® public health |
Contributing scientific disciplines
e e e e
e e —
Epidemiology Informatics Laboratory Statistics Social sciences
g S e — S — e
Decision _ 4 . . y .
e Medicine Engineering Economics Allied sciences
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Biomedical Informatics in Perspective

Bench <—E—> Bedside <—T__2‘|—> Community < T3 ]—» Policy

Translational Clinical Research
Bioinformatics Informatics
Bio- Imaging Clinical Public Health
informatics Informatics Informatics Informatics
Molecules Tissues - :
& Cells & Organs Individuals Populations

Health Informatics

. is the interdisciplinary study of the design, development, adoption, and application of IT-based
innovations in healthcare services delivery, management, and planning (NLM)
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Bioinformatics
Molecular
Cellular

e Sequence
analysis

e Microarray
data analysis
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Imaging Informatics
Tissues, Organs

* Pattern
recognition for
Dengue
platelet
calculation

Clinical Informatics % UN" Public Health A

Individual Informatics
Patients Populations
* Electronic * Dengue
health record Surveillance
 Telemedicine System

* Mobile Larvae
Tracker for
Dengue
Surveillance

* Clinical Decision
Support System
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Public Health Informatics () UNIVERSITAS GADIAH MADA

* Public health informatics has been defined as the systematic
application of information and computer science and technology to
public health practice, research, and learning (O’Carrol, 2002)

* Facilitating the availability of timely, relevant, and high-quality information
* Improve quality of data
* Better analyze and visualize public health information
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Information Systems for Support of
Public Health Practice

Epidemiologic tools for outbreak H“».__
management and data analysis,
visualization, and reporting
(Epi-Info, GIS)
Electronic Electronic
Surveillance
Information Systems : Shared services. (EMR)
Strategies
Architecture
Standards
Mabile-based Requirement _
System for . Capacity ; Ela:tmmc_Lab
surveillance and . Monitoring Information
surveys during mass Evaluation Management and
gatherings and public WHO CC Reporting
health emergencies Systems
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Syndromic Surveillance Systems &

FIGURE 2. Prototypical surveillance data flow chart for emergency department encounters

Human review of automated decisions—uverification and regponza

o o e

Automated data capturing analysis and alerting system

F‘atll;ntdg?;numq Historical
(multiple sources) data
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Google Flu Trend
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g00g|e Org Flu Trends

Language: i English (United States)

Google.org horme

Explore flu trends around the world

Dengue Trends

Weve found that certain search terms are good indicators of flu activity. Google Flu Trends uses aggregated Google search data to
Flu Trends estimate flu activity. Learn more »

Home

Select countryreqion |

Howr does this work?
EAQ

Flu activity

I Intense

I High

Moderate
Loy

Miniral

Dowenload world flu activity data - Animated flu trends for Google Earth -

Compare flu trends across regions in Public Data Explorer
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Social Media for Public Health Surveillance &

JMIR PUBLIC HEALTH AND SURVEILLANCE Broniatowski et al

Short Paper

Using Social Media to Perform Local Influenza Surveillance in an
Inner-City Hospital: A Retrospective Observational Study

David Andre Broniatowski', PhD; Mark Dredze’, PhD; Michael J Paul’, PhD; Andrea Dugas*, MD, PhD

lDepartment of Engineering Management and Systems Engineering, The George Washington University, Washington, DC, United States

“Human Language Technology Center of Excellence, Johns Hopkins University, Baltimore, MD, United States
3 Department of Computer Science, Johns Hopkins University, Baltimore, MD, United States
4Department of Emergency Medicine, Johns Hopkins University, Baltimore, MD, United States

JMIR Public Health Surveill 2015;1(1):e5
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Influenza count

Using Social Media to Perform Local Influen
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Health informatics role in Dengue Survéillameesms aons: usox

» Using electronic event-/search query-based surveillance for early
detection of increased dengue activity

* Using the appearance of a new dengue serotype/genotype as an alert
signal for dengue outbreaks

* Using syndromic surveillance to create alert signals for dengue
outbreaks

e Use of other sentinel site-based approaches to increase capacity for
outbreak detection
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e https://www.ncbi.nlm.nih.gov/books/NBK11770/

e https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-
2458-2-2

* CDC’s Vision for Public Health Surveillance in the 21st Century. 2012.

* CDC Definition of public health informatics

https://www.cdc.gov/globalhealth/healthprotection/gphi/what/index
.html
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