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Objective

• Understand IHITM 2016-17

• Propose engineering solutions with a 
one health perspective



One Health: Innovations in Early 
Detection and Interventions in 
Human, Animal, and Plant Health 
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Problem we are solving

• fragmented view on health

• silos of specialists

• signal recognition 

• data mining

• data management



Department of Health, Philippines

Universal Health Care is about… 

✔ primary care provider 

team for every family

✔ healthy living, schooling & 

working environments

✔ health spending is 

predictable, not “lahat libre”

through providers organized as 

INTEGRATED NETWORKS
through policy, advocacy, 

community mobilization
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Department of Health, Philippines

Keeping Filipinos healthy & 

health literate

Taking care of Filipinos when they need it



Health for all: are we there yet?

E. Ulysses N. Dorotheo, MD



WHO’s health system building blocks

https://www.healthsystemsglobal.org/blog/9/A-new-era-for-the-WHO-health-system-building-blocks-.html
http://www.thinktankinitiative.org/file/who-health-system-framework-espng-0
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https://www.healthsystemsglobal.org/blog/9/A-new-era-for-the-WHO-health-system-building-blocks-.html
http://www.thinktankinitiative.org/file/who-health-system-framework-espng-0
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Solar O, Irwin A. A conceptual framework for action on the social determinants of health. Social Determinants of Health Discussion Paper 2 (Policy and Practice). 
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Current situation
“  when we recognize agricultural-
borne diseases and zoonotic diseases, 
we tend to focus only on how to cure 
the disease as it manifests in humans, 
thereby failing to address what might 
be the root of the problem..”







Heavy Metals
• Arsenic, cadmium, 

chromium, lead, and 
mercury rank among the 
priority metals that are of 
public health significance. 

• These metallic elements are 
considered systemic 
toxicants that are known to 
induce multiple organ 
damage, even at lower 
levels of exposure. 









PCARI-IHITM-2016-17
• Barangay One Health Worker (OHW)

• One Health (OH) APP tool in a smart device 

• Integrate multi-sectoral health solutions 
across the human, animal, and environment/ 
plant domains.  







Data Visualization for 
One Health

Data Management 

Big Data  

Data Analytics and Business Intelligence (BI)  

Data Visualization
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Cholera in New York in the 1800s

• 1800’s, cholera deaths. 
• disease was spreading but found 
it difficult to track. 

• Data visualization used to know 
how the cholera epidemic was 
spreading. 

• A map of the area was 
combined with data of the 
locations of cholera outbreaks.
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Cholera Heat Map of Paris in 1830s
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Data Visualization of Cholera in 
New York in the 1840s
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•Outbreaks were clustered around 
water sources, and the public 
informed.

•Not only were they able to convey 
the gravity of the death toll, but they 
accurately identified how cholera 
spread: via water.

• It was the game changer they 
needed and we still use it today.
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Data Visualization in the 1800s

https://yorkcivictrust.co.uk/event/famous-people-of-north-street-and-
skeldergate/



Data Management



BI Spectrum

Static reports, 
simple visuals

Interactivity and 
visualizations

Basic analytics

Advanced 
analytics
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Static Reports
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Printed reports or spreadsheets

Heavy reliance on IT staff

Often minimal policies and standards

May have a centralized reporting office

No data warehouse



Interactivity
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May have a data warehouse

Direct use by stakeholders – “democratization”

More sophisticated visualizations

Use of a BI tool

Interactivity – filtering, drill down, etc.



Basic Analytics
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Descriptive

Data Mining and Discovery

Statistical and AI tools

Data Warehouse



Advanced Analytics
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VVV- Volume, Variety, Velocity

Big data

Structured and unstructured data

Real-time data

Predictive, prescriptive analytics

Mobile



BI Adoption
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Recognized as a top-
technology trend

High rate of adoption by 
industry, due to proven 

benefits

Adoption and impact 
predicted to grow at a rapid 

pace

















Diarrhea among children



Circular Heat Chart: Rainfall Data

http://prcweb.co.uk/circularheatchart/



Treemap (Causes of Death for Children 5-14) 

https://vizhub.healthdata.org/gbd-compare/



Treemap (Causes of Death for Children <5) 

https://vizhub.healthdata.org/gbd-compare/



Types of Vizzes
Also:

•Choropleth maps

•Heat maps

•Sparklines

•Spider Charts

•Many more  http://helpcentral.componentone.com/



What’s a Good Viz?
Conveys information

Easy to understand

Interactive

Can drill up or down, filter , focus

Dynamic

Device independent

Not fake
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•Dengue ~ 50 million cases annually, worldwide
•In the Philippines, 585,342 cases, with a 
fatality rate of 0.55%, were reported from 
2008 to 2012. 

•Dengue continues to be a tremendous health 
issue that is challenging to tackle in the 
Philippine setting. 
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Forecasting and Data Visualization of Dengue spread in the Philippine Visayas Island group 
Jaime D.L. Caro                   Hillary Ingrid T. Datoc Romeo M. Caparas III 
Department of Computer Science, University of the Philippines Diliman



Objectives

•Accurately forecast future dengue cases. 

•Develop a system for visualization and 
documentation of dengue data. 
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MSEIRS is a commonly used mathematical model that takes into 

account the number of vector and hosts in a disease system. 

Due to the diculty in collecting mosquito vector data, a model that could 

forecast dengue cases without the use of a vector parameter was 

selected. 



Model

•Artificial Neural Network (ANN) that takes in 
dengue incidence and weather data as parameters 
to forecast dengue cases. 

•The neural network model is based on [Jani M. 
Aburas, B. Gultekin Cetiner, and Murat Sari, 
”Dengue confirmed-cases prediction: A neural 
network model” ] 
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Data
•Monthly records of weather data and dengue 
data cover a five year period from January 
2010 to December 2015. 

•Weather Data for each station consists of: 
•Total Rainfall (mm)
•Average Temperature (C) 
•Percentage Relative Humidity 
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Data
•Dengue data consists of total cases per city

•missing weather data over the study period 
was interpolated by averaging the available 
weather data 

•Data was acquired from the PAGASA and 
National Epidemiology Bureau (NEB) under 
the DOH. 
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ANN Models
Each set has four models of varying input parameters: 

• Standard Model 
• Last Month’s Dengue Cases

• This Month’s Rainfall and Temperature 

• H Model 
• Standard Model Inputs 

• This Month’s Humidity 

• P Model 
• Standard Model Inputs 

• Province Index 

• HP Model 
• Standard Model Inputs 

• Province Index 
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ANN Models
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ANN Models
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ANN Models
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ANN Models
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ANN Training

•All neural networks were trained for 600 epochs 
each. 

•Resulting neural networks were then made to 
predict the subsequent dengue cases for the test 
years 2014 to 2015. The results were compared to 
a normalized value of the actual number of dengue 
cases. 

•The positive relationship between the resulting set 
and the actual set was measured through 
correlation value. 
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Correlation
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Correlation
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Correlation

66



Correlation
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Correlation

68



Correlation
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Correlation
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Correlation
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Visualization
•An online web system was selected as it serves as the 

most suitable platform to allow accessibility of 
information to the general public. 

•All data and records are stored on the basis of a single 
geophysical unit, the city. Each city stores three types of 
data, geographic, weather, and dengue data. 

•Artificial Neural Network integrated into the system to 
predict the next month’s dengue cases. 

•A visualization of the resulting predicted dengue cases is 
then generated in the form of dot density and choropleth 
maps. 
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Heat Map
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Choropleth Map



•Previous month’s dengue cases, and averaged 
temperature and rainfall proved to be the most e↵ective in 
predicting dengue cases with a correlation value of 0.80. 

•An online platform was implemented to contain all records 
of dengue cases and weather data, and the neural network 
was integrated into the website. The data visualization of 
the predicted dengue cases is generated through the use 
of dot density and chloropleth maps that are then 
displayed on the online platform. 
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Jaime D.L. Caro                   Hillary Ingrid T. Datoc Romeo M. Caparas III 
Department of Computer Science, University of the Philippines Diliman



Objective

• Understand IHITM 2016-17

• Propose engineering solutions with a 
one health perspective


