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NIMRIntroduction

Data
Large amount of health data is collected
Recorded, stored and presented in tabular format

Has disadvantages

Use of data
Epidemiologists

Questions: who, what, where, when, why, how
Lack familiarity with visualization – prefer statistics

Statistical methods - unable to show direction and speed of 
spread
Difficult to identify patterns 

Where are clusters
Their change in Time



NIMRVisualization

use of computer-supported, interactive, 
visual representations of (geospatial) data 
to strengthen understanding

Purpose of visualization is insight, not 
pictures (or maps)
Insight = discovery and explanation > decision 
making
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Data Presentation



NIMR
Objective

To investigate how visualization can have 
added value to statistical methods in 
finding spatial, temporal and spatio-
temporal patterns in epidemiological 
data.

Using data on Malaria reported cases in Njombe
district, Tanzania - 2000 to 2004



NIMRResearch Questions

Related to:
1. Characteristics of spatial, temporal and 

spatio-temporal patterns
2. Availability of statistical methods to 

investigate these patterns in epidemiology
3. Availability visualization techniques to 

investigate these patterns
4. Choice of the visualization techniques
5. Possible integration of visualization and 

statistical methods
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Method



NIMRDescription of patterns

Spatial
Wards with high incidence of malaria 
when displayed on the map, are spatially 
grouped together. 
One can determine 

all located in a particular direction of the 
district (e.g. southeast, in the low zone)



NIMRDescription of patterns Cont…

Temporal
Wards with high or low incidence rates of 
malaria have similar curves in a given 
period of time

Similar curves - clusters with deeps/peaks, 
or (for a longer period) with similar 
behaviours



NIMRDescription of patterns Cont…

Spatio-temporal
Wards with similar value (high or low) of 
incidence rate of diseases that are 
spatially grouped together in different 
times



NIMRStatistical methods reviewed



NIMRVisualization methods reviewed
Parallel Coordinate 
plot (PCP)
Start plot
Chernoff faces
Pixel Bar Chart (PBC)
Tree Map

Single static map 
Series of static maps 
Temporal animation
Space-time cube 
(STC)
Scatter plot matrix

Visualization Techniques Selected
•those with potentials to provide 
insight into both spatial and temporal 
characteristics of the dataset

Temporal animation and PCP



NIMR
Visual environment

ShapeFileChooser

PCP

ShapeFileDataReader

DataLoaders

GeoMap

ShapeFileTo Shape

CoordnationManager

GeoVISTA



NIMR
Visual environment Cont…

ArcGIS 9.2 - Animation



NIMREvaluation

Tasks: Spatial, temporal and spatio-temporal 
patterns

3 Participants
Test procedures: 6 participants

VisualizationVisualization StatisticsStatistics

StatisticsStatistics VisualizationVisualization

3 Participants



NIMR
Results

Visualization

Part.
Spatial patterns Temporal patterns Spatio-temporal patterns

Identify Describe Identify Describe Identify Describe

P1

P2

P3

P4

P5

P6



NIMR

Results Cont…
Statistics

Spatial patterns Temporal patterns Spatio-Temporal patterns

SPSS

P1 T-test*, 
ANOVA* SPSS

SAS*

Excel
P2 Monte 

Carlo*
Chi-
Square

SPSS

P3 Monte 
Carlo* SatScan*

P4 SPSS

P5 SPSS

P6 Matlab Matlab Matlab
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NIMRResults Cont…

Average score for effectiveness
(1 = Very poor, 2 = Poor, 3 = Fair, 4 = Good, 5 = Very good)

4.2
3.7
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Map Map&PCP PCP Animation



NIMRResults Cont…

Average score for efficiency
(1 = Very poor, 2 = Poor, 3 = Fair, 4 = Good, 5 = Very good)

3.8
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NIMRResults Cont…

Average score for satisfaction with visualization
(1 = Very poor, 2 = Poor, 3 = Fair, 4 = Good, 5 = Very good)

3.7

2.5 2.5

3.5

0.0

1.0

2.0

3.0

4.0

5.0

Map Map&PCP PCP Animation



NIMR
Conclusion

Visualization methods can be used first where 
by they give an idea of the patterns. When this 
idea is precise, a hypothesis can be stated and 
then an epidemiologist can determine whether 
to reject it or not, with some level of 
confidence, by using statistical methods.
Statistics can also be used to measure how 

strong the pattern



NIMRConclusion Cont…

To identify, describe and confirm that a 
patterns exists;  - both methods should 
complement each other

Visualization is a good technique to start 
with as it will provide a clue of the patterns, 
particularly the spatial and spatio-temporal 
ones, such as areas with high values of 
malaria, and or months showing similar 
patterns
Then, statistics is needed to confirm what 
has already been observed in a visualisation
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Thank you



NIMR
Tasks Task number Visualization 

technique

Spatial Selected month, and all wards
• Identify spatial pattern
• Describe patterns

Map

Temporal Selected one ward, all years
• Identify temporal patterns
• Describe the patterns
Select one month and all wards
• Identify temporal patterns
• Describe the patterns

Map and PCP

Spatio-temporal Selected 1 year, and selected wards 
• Identify wards with similar curves 

(patterns)
Selected 1 year, and all wards
• Identify wards that are spatially grouped
• Identify if grouped wards display similar 
• Describe the behaviour of the spatial 

cluster in time (e.g. the cluster remains for 
3 months, then it dissolves quickly; or: the 
cluster gradually increases and moves 
towards the North)

PCP
Animation
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Study Area



NIMR
Limitations

Skills on statistical methods – not all participants new 
the statistical methods as those described in chapter 3.
Visualization environment of two software’s – there was 
no a communication between the two different 
software’s used, this forced participants to be 
switching from one software to the other.
Data - the data set used for this study was for one 
district and at ward level only. This did not allow 
further investigations on factors such as elevation, 
geographical locations of health facilities in each ward, 
mosquito breeding sites etc
Evaluation – the number of test persons, especially the 
targeted group (epidemiologists) was limited, only five 
epidemiologists were within reach during the 
evaluation period



NIMR
Recommendations

Studies should be conducted that will include different visualization 
methods and statistical methods in one environment
The study used data based on malaria cases only, there is need to 
conduct studies that will incorporate other ancillary data such as 
elevation, mosquito breeding sites. This will enable users to explore 
relationships between the number of cases and patterns. A description 
can be easily given and someone can get an idea of the direction of 
spread of disease
The data used in this study lacks information on health facilities 
locations and numbers of malaria cases per facility. A further study can 
be conducted that will include the geographical location of health 
facilities; these locations can facilitate better identification and 
description of patterns.
Further studies should be conducted, where by statistical methods will 
be selected prior to the evaluation test, as it was for visualization 
techniques. The methods can be introduced to the participants for the 
benefit of those who don’t know them and for those who know them 
but don’t use them. This can be done in the familiarization session 
during the evaluation
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