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• Brief Principle of Data and Data Science (DS)

• Big Data in Public Health

• Data Science Application to drive Public Health

• Predictive Modeling

• AI and Machine Learning

• Data Engineering

• Challenges and Risks 
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Outline Big Data in Public Health Big Data Analysis in Public Health Applications and Use cases Challenges and Risks

Outline of This Talk



Wisdom
(Rules)

Knowledge
(Context)

Information
(Meaning)

Data
(Raw Material)

Contextualization/  
Interpretation

Processing/  
Synthesis/  
Organization

Judgment

What is Data?
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Wisdom

Knowledge

Information

Data

Applied: DDC should investigate 
this outbreak.

Context: Possibly nosocomial 
COVID-19 outbreak 

Meaning: 38 URI patient 
from IPD unit in 1 hos

Raw: 38

What is Data?
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Data
Science



“Data science is an inter-disciplinary field that uses 
scientific methods, processes, algorithms and systems 
to extract knowledge and insights from many 
structural and unstructured data.1,2

“Data science is related to big data, data 
mining, machine learning, and deep learning.”

1. Dhar, V. (2013). "Data science and prediction". Communications of the ACM. 56(12): 64–73. doi:10.1145/2500499. Archived from the original on 9 November 2014. Retrieved 2 September 2015.
2. Jeff Leek (12 December 2013). "The key word in "Data Science" is not Data, it is Science". Simply Statistics. Archived from the original on 2 January 2014. Retrieved 1 January 2014.
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What is Data Science?

http://cacm.acm.org/magazines/2013/12/169933-data-science-and-prediction/fulltext
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1145/2500499
https://web.archive.org/web/20141109113411/http:/cacm.acm.org/magazines/2013/12/169933-data-science-and-prediction/fulltext
http://simplystatistics.org/2013/12/12/the-key-word-in-data-science-is-not-data-it-is-science/
https://web.archive.org/web/20140102194117/http:/simplystatistics.org/2013/12/12/the-key-word-in-data-science-is-not-data-it-is-science/


Adapted from Slide by Andrew NG, Machine Learning, Stanford University

Epidemiology & 
Public Health

Statistics

Health 
Informatics
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DS and Friends



Data Science Cycle

https://mustafaserdarkonca.medium.com/data-science-life-cycle-e4d74afe4bf5
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Start Here

What is your business?
What are your tasks/jobs?
What are your questions?



1. Implementation of Early Warning and Response with a focus on Event-Based Surveillance 
Interim Version. 2014 [cited 2018 Nov 30]; Available from: 
www.who.int/about/licensing/copyright_form/en/index.html

2. https://www.youtube.com/watch?v=Zy6Yjd7N2Xo
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Surveillance Cycle
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http://www.who.int/about/licensing/copyright_form/en/index.html


Big Data in Healthcare: motivation, current state and specific use cases, Alejandro Rodríguez González Centro de Tecnología Biomédica Universidad Politécnica de Madrid 

Data 
Warehouse

Data Lake
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DS Framework



Big Data in Public Health
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“Big data is data sets that are 
too large or complex to be dealt 
with by traditional data-
processing application software.”

https://medium.com/@amritabaranwal3011/top-eight-big-data-tools-d0f59c885ec9 11
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https://medium.com/@amritabaranwal3011/top-eight-big-data-tools-d0f59c885ec9
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The 5Vs of Big Data
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Do you consider Public Health Data as Big Data?



http://medcitynews.com/2013/03/the-body-in-bytes-medical-images-as-a-source-of-healthcare-big-data-infographic/

Total: 11,289 
• Village: 9,899
• Public: 1,043
• Private: 347

>200 million 
Patient visits / Year
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5Vs: Volume

>300 million 
Records
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5Vs: Velocity (Speed)

Near
Real time

iNCD unit, DDC

D506

Hospital Information System



Disease
Surveillance

https://myassignmenthelpoz.com/blog/sit718-real-world-analytics-assignment-solution-task-3/
16

Imaging 
Data

Genomic 
Data
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5Vs: Variety
• Animal Data

• Vector Data

• Environmental Data

• School/Work Absenteeism

• Local News

• Online Search

• Social Media Data

• Transportation

• Waste and Water

• Financial Data 

• Police Record

https://myassignmenthelpoz.com/blog/sit718-real-world-analytics-assignment-solution-task-3/


• Structured data
• Database
• Data Table

• Unstructured data
• Free Text
• Image(s)
• Video
• Audio / Voice / Speech
• Motion
• Signal
• Rhythm 
• Geolocation (semi-str.)

https://lawtomated.com/structured-data-vs-unstructured-data-what-are-they-and-why-care/

Structured Data       Unstructured Data
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5Vs: Variety



Fine PL. The Wards: An Introduction to Clinical Clerkships. Boston, Mass: Little Brown, 1994
18

OCR*

*OCR = Optical Character Recognition
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Unstructured Data
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AI in Public Health, Stanford (Coursera)
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Unstructured Data



Distribution of Systolic Blood Pressures
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5Vs: Veracity (Accuracy)

iNCD unit, DDC
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Digital 506

กรมอุตุนิยมวทิยา

อณุหภมูิ นํ ,าฝน ความชื ,น
กรมควบคุมมลพษิ

มลภาวะทางสิ8งแวดล้อม
กรมปศุสัตว์

โรคในสตัว์

Outbreak Verification
43 Files,Lab, Vaccine

Outline Big Data in Public Health Big Data Analysis in Public Health Applications and Use cases Conclusion

D506 Big Data
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Analytical Dashboard

Ad-hoc Analysis/
Research

Routine Analysis
Routine Report

PolicyData Sharing

Publication

Public Communication

ข้อมูลการสาํรวจ



Data Science to drive 

Public Health Decision Making
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1800s

1950s

Intuition
Statistical 

programming 
languages

Manual analysis

Using experience and 
judgement to predict 

outcomes
Writing code to construct 

statistical models

Manual calculations 
to predict outcomes
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From intuition to machine learning
159 MMM patterns



From intuition to machine learning

“ I propose to consider 
the question 

‘Can machines think?’ ”

-Alan Turing-
-1950-
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Brief History of Data Analysis



Early 
1900s

1950s

1990s

Now

Intuition
Statistical 

programming 
languages Automated machine learning

Manual analysis Visual statistical software

Using experience and 
judgement to predict 

outcomes
Writing code to construct 

statistical models The software knows how to analyze your data and does it for you

Manual calculations 
to predict outcomes

Drag and drop workflows with menu 
driven commands to set up and 

statistical analysis

From intuition to machine learning
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Automated Machine Learning: 365 Copilot
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SMU Classification: Restricted

Source: Thomas H. Davenport (2016)
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Data Analytics



• Epidemiological Methods
• Statistical Methods
• Predictive Modeling
• Time Series Forecasting 
• Mathematical Modeling
• Decision Analysis and Cost Effectiveness Analysis

• Social Network Analysis
• GIS and Spatial Data Analysis
• AI and Machine Learning
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Common Data Analytics in Public Health

This Talk



SMU Classification: Restricted

*40% major decision  
making are based on gut feeling!

* Accenture 2008

Trust Your
Gut
(กึ#น)!
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How do We Make Decisions?



Business Situation

Managerial
Judgment

Model World
Real World

Forecast Model

Ab
st

ra
ct

io
n

Insights
Analysis

Management
Actions

Interpretation

Intuition
(กึ#น)

Covid-19 กาํลงัจะระบาดแลว้

จาํลองสถานการณ์การระบาดกรณทีี.มกีาร Lockdown vs ไม่ Lockdown ชว่งสงกรานต์

ควร Lockdown
ชว่งสงกรานตไ์หม? 31

Data Science to drive Public Health Policy
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ไม่มีมาตราการใดๆ

ยกเลิกรถสาธารณระหว่างจังหวัด

ยกเลิกรถสาธารณระหว่างจังหวัด + ยกเลิกงานรวมตัว

Disease Forecasting
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Disease Importance
(ความสาํคญัของโรค)

•Frequency
•Severity
•Impact (QOL, Social, 
economic)
•Public/political concern

Modifiability
(ความเป็นไปได้ในการ

ปรบัเปลี3ยน)

•Preventable disease
•Available  effective 
intervention
•Acceptable cost

Predictability
(ความเป็นไปได้ในการ

พยากรณ์)

•Available data
•Available technique
•Available technology
•Available experts and 
experiences (both 
content and technique)

Before modelling, we need to think of…

Principle of DS Big Data in Public Health Big Data Analysis in Public Health Applications and Use cases Challenges and Risks



Time Series Forecasting
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Time Series Forecasting

• Forecasting is the process of making predictions of 
the future based on past and present data and most 
commonly by analysis of trends.

การใช้อดตีและปัจจุบนัทาํนายอนาคต



Number of GC cases during 2008-2019 and prediction in 2020  

Source: R506, DDC

Prediction of the incidence
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2008      2010             2012     2014           2016 2018    2020



Mathematical Modeling
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• An important tool in public health research and policy-making. 

• Using mathematical equations and statistical methods to

• simulate the spread of disease and effect of control measure, 

• predict future outbreaks, 

• design and evaluate the effectiveness of interventions. 

Mathematical Modeling
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Compartmental Modeling
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Compartmental Modeling with Intervention

Mosquito net, repellents,
Covered cloth 

Mosquito Gene Engineered

Destroy larva

Vaccine
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Compartmental Modeling with Intervention
VAC = % of Vaccine
ACF = % of Mosquito net 
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GIS and Spatial Data Analysis
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• Spatial data is when the “where” in addition to the “what” is 
observed and reported
- Data that contains a spatial reference 

• Address (house number, district, province
• Coordinate system (latitude, longtitude)
• Spot on map

Spatial Data GIS Spatial Statistics
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Spatial Data Analysis



Spatial Data Spatial Statistics
Location of Cholera Death in London Cholera Death hotspot

Georeferencing Spatial Intensity

GIS
Cholera Death mapping

John Snow and the Broad Street Pump
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Movement of Bang La, Phuket visitors after March 11

Source: True Analytics Business Unit,  Operation team, DPHI, TDG
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GIS and Movement Tracking during Pandemic



Eldery Population

53

Healthcare
Facilities

Healthcare Facilities
Catchment Area

Desert of 
Public Health

Health Facilities Accessibility among 
Eldery in Bangkok



https://journals.plos.org/plosntds/article/file?id=10.1371/journal.pntd.0007555&type=printable
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PM2.5 
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Anonymized web search data Anonymized location data
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Outbreak detection with GIS data
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Google My Map for Outbreak Investigation

แผนที8 Diarrhea จงัหวดัภเูก็ต - Google My Maps

https://www.google.com/maps/d/u/0/edit?mid=1Z8WK-TQ9lA5ViAyZdv_wTRG2UGCows0&ll=7.905600369144773%2C98.3130804702265&z=12
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Precision Health Risk Communication with GIS data



AI & ML in Public Health
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Why AI and Machine Learning in Public Health?
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Public Health Data is Big Data
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• Structured data
• Database
• Data Table

• Unstructured data
• Free Text
• Image(s)
• Video
• Audio / Voice / Speech
• Motion
• Signal
• Rhythm 
• Geolocation (semi-str.)

https://lawtomated.com/structured-data-vs-unstructured-data-what-are-they-and-why-care/

Structured Data       Unstructured Data
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Complexity of Unstructured data
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Need of Data Driven Decision Making

From Evidence Based Medicine to Data-driven Medicine
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Unsupervised learning

Supervised learning

70

Data are labeled

Data are not labeled

Sick
Borderline
Healthy

Machine Learning
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Machine learning models for micro-bubble 
image detection in insecticide sprayer quality 
control: addressing class and scale imbalance. 
Suppasit Srisaeng, Pongsakorn Sadakorn
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Voice Processing
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An algorithm to classify 
Twitter Comments on 

COVID-19 Vaccine Side Effects: 
Using  social media to assess 

public opinion on vaccine hesitancy 

Suphanat  Wongsanuphat
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Including; Bag of 
word, Part of 

Speech tag (POS), 
and Embedded 
"nnlm-en-dim128"

Feature 
Extraction

Including; 
Supervised ML 
(Naive Bayes, 

Decision Tree, SVM, 
Regression) and 

Feed Forward Neural 
Network model 

(FFNN)

Classification

Extract data from 
Twitter API

Using keyword 
“fever” 

Data 
Extraction

- Manually labeled
data (Related/not 

related to VSE).

- Preprocessing data 
by removing hashtag, 

url and stopword.

Preprocessing

Performed 5-fold 
cross validation

and measure 
precision, recall 

and F-score 
(Macro vs Micro 

average) 

Evaluation

4

1

2

3 5

Development of ML: Twitter Mining
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@TeddyPersians Pfizer!! Fully vaccinated second shot had me down for a 
day with fever and body aches but I felt like a million bucks

Yup second Moderna yesterday. Feeling medium crappy, aches and pains 
body wide, sore arm, and fever. Imma live but ugg! 

https://t.co/nNuurVJrYK

@BeeGees @KassaiKarim My life in Hawaii, it was when the 
"Saturday Night Fever album was released. @BeeGees

@TheIndy400 Nothing. However, a few friend got a fever the night 
after, then they were fine upon waking up next day.

Development of ML: Twitter Mining
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Tweet 
Classifier

Vaccine Side 
Effect Related

Non-Vaccine 
Side Effect Related

New unlabeled Tweet • Monitor public opinion on 
vaccine side effect.

• Identify relationship with 
reporting vaccination side effect 
in that area 

• Identify correlation with 
vaccination rate (or vaccine 
hesitancy rate) in that area.

• Etc.

Development of ML: Twitter Mining
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Unsupervised ML: Cluster Analysis
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แหล่งข่าว Online
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ChatGPT

https://www.atriainnovation.com/en/how-does-chat-gpt-work/

• GPT = Generative Pre-trained Transformer

• Generative AI (“สรา้งใหม่” )

• Large Language Model
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Large Language Model

https://www.atriainnovation.com/en/how-does-chat-gpt-work/
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Chat GPT for Public Health Officer and Epidemiologist
• Providing information: I can answer questions and provide information on various topics 

related to epidemiology, such as infectious disease outbreaks, transmission dynamics, risk 
factors, preventive measures, and more.

• Data analysis: I can assist with data analysis tasks, such as statistical analyses and machine 
learning algorithms, to help epidemiologists make sense of complex datasets.

• Literature review: I can help epidemiologists stay up-to-date with the latest research and 
publications in their field by summarizing key findings.

• Improving Writing: I can check your grammar and expand your vocabulary

• Modeling: I can help epidemiologists build and test mathematical models of disease 
transmission to inform public health policy decisions.

• Educational purposes: I can also be used for educational purposes, such as teaching and 
training students and researchers in epidemiology and related fields.

Source: ChatGPT
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Data Engineering
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Digital 506

กรมอุตุนิยมวทิยา

อณุหภมูิ นํ ,าฝน ความชื ,น
กรมควบคุมมลพษิ

มลภาวะทางสิ8งแวดล้อม
กรมปศุสัตว์

โรคในสตัว์

Outbreak Verification
43 Files, Lab, Vaccine

D506 Data Lake

ข้อมูลการสาํรวจ
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Multiple Databases Dirty Data

Real World Data is Dirty!

Data Engineer (and Data Cleansing) to rescuer!
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Dirty Data: Lab result (No Data Standardization
• Out lab
• PCR for COVID-19
• 03102022
• รางงานผลแลว้
• รายงานผลแลว้
• รายงายผลแลว้
• รายงาสนผลแลว้
• รางงานผลแลว้
• รายงานผลแลว้
• รายงายผลแลว้
• รายงาสนผลแลว้
• ดูในImage
• ดูในImage
• ทาํที2ER
• ^see image
• PDF
• ผลใน Image

• Not
• Neg
• ดูผลในหนา้ Image
• อยูใ่น Image
• Inconclusive
• ผลตรวจฯมาแลว้ในImage
• ผลการตรวจรูปภาพ

• colab
• vtm
• ผลมาแลว้

• Inconclu
• อ่านผลใน Lab Image
• รอผล

• See lab results at Image mode
• ส่ง ซีบี เมดดิคอล แอนด์ แลบ็ สหคลินิก

• Nagative
• สง่ผลให้ SRRT แล้ว

• ตรวจสอบแล้ว

• Detected
• Not Detected
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Dirty Data
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Data Transformation
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epidem_covid_reportdoe_covid

• xxx.sh
• xxx.py

12.00
16.00

• xxx.py7.00

cases_epidem

xxx.ipynb

~16.10

death_epidem

died_from_all_
{date}_edited

xxx.ipynb

died_from_all

12.00
xxx.py

Team extract
and clean

~16.00
~13.00

xxx.ipynb
~16.00

xxx.ipynb
Fri
~16.10

Fri ~16.20
xxx.ipynb

death_epidem_week

Fri ~16.20
xxx.ipynb

case_epidem_week
xxx.ipynb

authen

xxx.py7.20

authen_api_ddc_{wk}

Sat ~10.00

Automatic
Manual (daily)
Manual (Fri)
Manual (Sat)

Apache Airflow

LINE notification

Sat ~10.00
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Batch Scheduler
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R506

Lab

Event Based

~10-12 hrs/wk

~10-12 hrs *52 wks = 22 - 24 days/year

Weekly Disease Situation Report
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Lab

R506

Event Based

~ 15 min

auto

Digitalization
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Challenges and Risks
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Garbage in Garbage out
Input Output

Principle of DS Big Data in Public Health Big Data Analysis in Public Health Applications and Use cases Challenges and Risks



105

Principle of DS Big Data in Public Health Big Data Analysis in Public Health Applications and Use cases Challenges and Risks

Correlation is not Causation!
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AI in Public Health, Stanford

Accuracy vs Interpretability
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“Everything should be made
as simple as possible,
but not simpler.”

- Albert Einstein
(Parsimonious Model)

Principle of DS Big Data in Public Health Big Data Analysis in Public Health Applications and Use cases Challenges and Risks
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Black Box
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Samuel G. Finlayson, Adversarial Attacks Against Medical Deep Learning Systems

Other Challenges and Risks 



Outline Big Data in Public Health Big Data Analysis in Public Health Applications and Use cases Conclusion

Data to Action



Rajatanavin N, Tuangratananon T, Suphanchaimat R, Tangcharoensathien V. Responding to the COVID-19 second wave in 
Thailand by diversifying and adapting lessons from the first wave. BMJ Global Health. 2021;6(7). 
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Data to Policy



Data for Decision Making & Communication (2024-2026)

Descriptive Analytics

Predictive Analytics

Prescriptive Analytics

ทาํต่อ
Outline Big Data in Public Health Big Data Analysis in Public Health Applications and Use cases Conclusion



Final Thoughts
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Thank you
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