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Introduction

Q Data
a Large amount of health data is collected

0 Recorded, stored and presented iIn
0 Has disadvantages

01 Use of data
a Epidemiologists
o Questions: who, what, where, when, why, how

a Lack familiarity with visualization - prefer statistics

0 Statistical methods - unable to show direction and speed of
spread

0 Difficult to identify patterns
a Where are clusters
a Their change in Time
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Visualization

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

a Purpose of visualization is insight, not
nictures (or maps)

a Insight = discovery and explanation > decision
making

>




Data Presentation

Ward Mo HF |Pop 00[JAN 00|FEB 00 |MAR_00 |APR_00 |MAY 00 |JUN 00 JUL 0D0|AUG_00 [SEP 00
WWangama 1 74k ey 28 14 12 12 11 10 g 15
lweungilo 11 1067 11 13 ! Fi 3 3 3 3 2
Kifanya 2 1702 35 55 78 154 218 107 122 2B g2
Luponde 1 23k 2 0 5 4 3 2 0 3 2
Matala 5 270 =N 109 SIS 85 72 73 55 i 70
Lwemba 1] 4209 1 2 4 2 1 3 1 1 1
Y akobi 1 525 41 35 25 25 158 13 15 5 5
lgosi i 3N 105 b 116 110 171 ais; s 83 5b
Imalinyi 2 X209 a1 120 34 133 15 ki3 55 52 114
|damba 1 KOk I I I 0 0 I 0 I 0
lkondo 211290 44 74 113 58 S5 42 42 24 a1
Kidegembye 20 1108 23 25 32 27 32 21 13 g 10
Lupembe 4 473 45 71 55 b4 55 [ 54 74 k3
lgongalo 1] 1749 0 0 0 0 0 0 0 0 0
lkuka d| 4958 135 122 136 5k 157 128 129 150 50
Mahangole 1] 1354 b 2 14 24 15 32 s} 137 100
takambako d| 11857 354 350 477 335 173 2595 316 233 225 235 320 2bd
Mltweango 1 h/d 14 43 41 =i 53 45 45 55 32 32 4k 3k
fdandu 4 2181 54 35 54 g2 58 54 55 45 104 s 47 k1
Usuka 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mjombe Urban hl &7 205 259 272 221 221 132 156 204 305 310 223 249
llembula 2| 2028 e 158 136 184 187 104 k1 85 70 77 /8 a7
Luduga 2| 28h3 287 221 194 301 24b 57 = 112 127 85 55 133
=a)a 11 1600 A5 124 31 g5 b 25 72 18 55 32 725 KO
WWanging'ombe 2 3352 7o H1 57 115 42 b3 53 25 27 27 42 35
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Objective

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

aUsing data on Malaria reported cases in
district, Tanzania - 2000 to 2004
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Research Questions

Related to:

1. Characteristics of spatial, temporal and
spatio-temporal patterns

2. Avallability of statistical methods to
Investigate these patterns in epidemiology

3. Avallability visualization techniques to
Investigate these patterns

4. Choice of the visualization techniques

5. Possible integration of visualization and
statistical methods




Method
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Description of patterns
Incidence rate
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Description of patterns Cont...

Temporal

Incidence rate
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Description of patterns Cont...

Spatio-temporal
o Wards with similar value (high or low) of
Incidence rate of diseases that are

spatially grouped together In different
times




Statistical methods reviewed

Space Time Space-time
| Larsen’s
. Ederer-Myers-Mantel
Point Area
I Cusum
Join-count Moran’s [ D-Statistics
statistics
I | l
Nearest- Cuzick & K-function Spatial-scan
neighbor Edward
NN Space- Knox Mantel’s
time scan method method




Visualization methods reviewed

a Single static map
a Series of static maps
a Temporal animation

QO Space-time cube
(STC)

Q Scatter plot matrix

a

d
a
a
a

Parallel Coordinate
plot (PCP)

Start plot

Chernoff faces

Pixel Bar Chart (PBC)
Tree Map




Visual environment
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Visual environment Cont...
a ArcGIS 9.2 - Animation

Arimation tool

fogon @ B QAEIOGEPIEOROMLE/ DSES

)

APEFE .
oo 20t Bazic tools

Lasms
[0 patntod - (. 1450
0 000 a1 - 0L0CKER00
I o - 07550
o7 eSO 1SS0
340531 - 1.453830
[ nijombes
0
[ ] alin




Evaluation

Q . Spatial, temporal and spatio-temporal
patterns

Test procedures: 6 participants
=3 Participants

=3 Participants




Results

Part.

Visualization

Spatial patterns

Temporal patterns

Spatio-temporal patterns

Identify | Describe

ldentify Describe

Identify Describe




Results Cont...

ZNE

NIMR

Statistics
Spatial patterns Temporal patterns Spatio-Temporal patterns
()] (¢))
5| £ | o S 5| &£ |l & S| 3 §| o S
S| & | & S | & | 5| F| & & |55
8 5 |5 | B s | S |& |8 §|S| & | &8s
sl @ | & o & g |5 o & o | & g | &
Ul |8 XS Q S S XS Q S | S D (Q
SPSS -
T-test*
P1 . | SPSS
SAGH ANOVA*
P Monte Chi- Excel
Carlo* Square
SPSS
Monte *
P3 Carlo* SatScan
P4 SPSS
P5 SPSS
P6 Matlab Matlab Matlab




Results Cont...

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

Average score for efficiency

(1 = Very poor, 2 = Poor, 3 = Fair, 4 = Good, 5 = Very good)
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Results Cont...

Average score for satisfaction with visualization

(1 = Very poor, 2 = Poor, 3 = Fair, 4 = Good, 5 = Very good)
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Conclusion
a 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.

a Statistics can also be used to measure how
strong the pattern
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Conclusion Cont...

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

a 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

Qa Then, statistics Is heeded to confirm what
has already been observed in a visualisation




Thank you




Tasks Task number Visualization
technique
Spatial Selected month, and all wards Map
. ldentify spatial pattern
. Describe patterns
Temporal Selected one ward, all years Map and PCP
. ldentify temporal patterns
. Describe the patterns
Select one month and all wards
. ldentify temporal patterns
« Describe the patterns
Spatio-temporal | Selected 1 year, and selected wards PCP
. lIdentify wards with similar curves | Animation

(patterns)

Selected 1 year, and all wards

. ldentify wards that are spatially grouped

. ldentify 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)




NIMR

Study Area




Limitations =
NIMR

o Skills on statistical methods - not all participants new
the statistical methods as those described in chapter 3.

a 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.

0 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

0 Evaluation - the number of test persons, especially the
targeted group (epidemiologists) was limited, only five
epidemiologists were within reach during the
evaluation period




Recommendatlons

Studies should be conducted that will include different V|suaI|zat|onN”VIR
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. I

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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