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DoMiNo is an interdisciplinary research collaboration 
between epidemiologists, neonatologists, computer 
scientists, and public health officials.
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Design and develop a software tool to visualize 
association rules (VizAR) for use by researchers in public 
health, paediatrics and epidemiology, along with policy 
makers, that enables them to: 

• Explore associations between airborne chemical 
mixtures and adverse birth outcomes discovered via 
geospatial data mining, and 

• Identify associations relevant to their research for use 
in building new hypotheses for exploration. 

Objective

Visualization Framework for Association Rules

The team includes combined expertise in paediatrics, 
epidemiology, geographical information systems, statistics 
and data mining.

The data mining team supports the development of 
hypotheses about the relationship between mixtures of 
airborne chemicals emitted from industry and adverse 
birth outcomes (ABOs) using geospatial data mining.

Data: This research involved data from multiple 
sources including: 

• Alberta Perinatal Health Program (APHP) 
dataset with 333,247 births, and 4 birth 
outcomes from 2006-2012, with valid 
maternal postal code locations 

• National Pollutant Release Inventory (NPRI) 
database with annual reported point source 
emissions 136 chemicals from 2006-2012 

• Alberta Agriculture weather station (AAWS) 
wind speed and direction 

These were cleaned and integrated to form a 
merged geospatial dataset.

Data Mining: The geospatial dataset was transformed to a transactional dataset via 
`transactionalization’ in order to facilitate the use of the kingfisher algorithm for data 
mining. 
Our data mining process identified 1,700 association rules of interest (p-value<0.05) from 
over 1.6 million possible associations between chemicals and ABOs:

APHP 
Database

Postal 
Codes

Wind 
Stations

NPRI 
Database

Birth 
Locations

Interpol-
ations

Emitted 
Chemicals

Interpol-
ations

Geospatial Data Merger

Merged  
Dataset

Spatial 
Transactional-

ization
Rule Mining Filtering

Testable 
Association 

Rules

Search Space = (2A – 1) × C 
3.48 x 1041 = (2136 – 1) × 4

~1.6 million potentially 
interesting relationships

A = 136 chemicals C = 4 birth outcomes

Software Development Process: Each 
researcher is interested in a unique subset 
of the association rules discovered. 

We developed a visualization framework 
for association rules (VizAR) in order to 
facilitate exploration and the identification 
of new hypotheses. 

Our interdisciplinary team established a set 
o f f u n c t i o n a l a n d n o n - f u n c t i o n a l 
requirements to support hypothesis 
generation with VizAR. 

We employed an iterative process of 
software development, and user feedback 
was applied to ensure requirements were 
met. 

Level 2: Pattern/Regional level 
• Users can discover, regionally, common and 

contrasting association rules by selecting an 
individual rule and visualizing its occurrence across 
all regions

The application of geospatial data mining to integrated 
multi-modal data: 

• APHP, NPRI and AAWS 
enabled the discovery of novel associations between 
chemical mixtures and adverse birth outcomes not 
possible with standard epidemiological methods.  
VizAR enables efficient and effective knowledge 
transfer from the 1,700 associations rules discovered 
via geospatial data mining. 

• VizAR facilitates users to explore the mined 
association rules and discover potential 
hypotheses to evaluate in their research. 

Level 3: High-level perspective  
• Users can gain insights into the frequency and 

significance of rules in a region and across all 
regions by visualizing all association rules discovered 
across all regions.

Level 1: Instance level search and 
visualization

Once a rule of interest is identified, the geospatial 
distribution of the rule can be visualized in a Google 
Map.  

• Visualization enables users to understand the 
geographic relationship between birth outcomes 
and industrial emission sources

search, sort and filter

Visualize geospatial distribution
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Preterm births

• chemical_1, chemical_2,… → ABO 
• e.g. (PM, Methyl ethyl keytone, Toluene) → LBW

The VizAR software includes three levels of 
abstraction to enable users to discover 
association rules of interest at different 
levels of granularity.

Users can search, sort and filter the 
discovered association rules to locate 
association involving chemicals and birth 
outcomes related to their research.

http://www.ualberta.ca/~cbelling

