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“Where have all the
ambulances gone?”

The Role of GIS in
Injury Surveillance

Adlai 5 Davids

HERC
GIE Ceptrg

Surveys, Analyses, Modelling and Mapping

Why GIS and Injury

Surveillance?
“But much work still needs 1o be done o
1 in legt and analyze
data on the scope, causes and
consequences of violence,”

“Across he board, research still needs to
be conducted on several aspects of
viclenco, including non=-fatal health
consequences and coonomic and social

Qosts.”

Dr Gig Harlem Brondi land, Dirgcror-Ganaral, WHD
{Hoial Linch of the Workd Hepor! or Winlence any Hasith

irunsess, 3 Qclober 200X

Opening definitions

= Geographical Information

System (GIS): A computer-based
sygtem for the input, management,

= Injury: A bodily lesion at the organic
level due to acute expasure to anargy

rates that exceed the threshold of
physiclogical tolerance,

analysis and output of gegreferenced data

interacting with the body In amounts or

Opening definitions (continued)

Surveillance: the ongoing,

systematic collection, analysis, and
interpretation of health data essentlal to

* planning, implementation, and
evaluation of health practice,

* timely digsemination of these data

« the final link ...the application of these
data to prevention and control.

RV CAL L

Geographical
Information
and the
Planning
Process

= Source!
Aronoff {1989}

Causes of Injury-related Deaths World.Wide: 1098
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Changes in Road Traffic
Aecident Fatalities

1980 1885 1990 1005
Source: Nantulya & Redch (2002) Vear

Eiangs dr.as of dumih per 100090 s0pstNoa %)

Cover Photograph:
British Medical Journal (2001)

Road Traffic Deaths in
South Africa

= Increase in South African road fatalities over
December 2002/January 2003 was a cause of
major concem

= Polltical ramifications and massive media
attention

= Increased and focused data collection during

Road Traffic Deaths In SA
(continued)

= On average there are between 756
{1998) and 833 (2001) road traffic
deaths par monthin South Aftica

a 20 people killed for every 10 000

Christmas and Easter holidays though vehicles on the road (1995)
a Extent of the problem not confined to major s "...(The RAF) has no control over the
holiday seasons only accident rate.” (2002)
Why focus on Injuries

Total Provincial Road Fatalities
(131 Ciwm i 20012)
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(Total: 1 101) Recarded: 2/ Janusty 2003 @ 1245

at the local scale?

» A public health approach (fo /nfury prevention)
starts with gefining the problem and progresses
to identifying associated risk and protective
factors, developing and evaluating
interventions, and Implamanting intervantions
info programmes. '

Defining the problem requires the determination
of tha femporgtand geograbhic featuras of the
Incident; it is here where GIS can contribute
Suburbs are the smallast spatial unit recorded
in routinely collected data in Tshwane




Why Ambulance Data?

= Reports on violent injuries in developing
countries are mostly based on police data

» Police data are regarded as incomplete and
unrehable (Chotanl et a/, 2002)

» A major ambulance service in Karachi,
Pakistan transport injury victims to hospitals
{or morgues!)

= Ambulance data would give a more reliable
overview of injury as public health problem in
Tshwane

The Injury Pyramid

Tshwane Ambulance Data

= Tshwane Metro operates computer-based
Emergency Services System (ESS)

= Emergency ambulance requests recorded on
a coding system for each call-out type

» Data was extracted and provided in MS Excel
format

» 4 B75 calls (£ 80 per day) received from 1
November to 31 December 2002

= 2452 cases (50.2% ) could be assigned o a
suburb

Injury Categories in Pretaria
(November & December 2002)

Intentional Injuries [2907 (59.63%)]

040 + Agaaultt Homicide & Inlgrperacnal Violence
fi44 = Gun Shot Hornigide & Interpersonat Vigience
o6& - Rape Harmigide & Interparsonal Vielence
200 = Jump Of A Structure  Sefi-inficled Inunes
201 - Ovardose Seff-inflicled Injunes
202 - Gasging Saff-infucled Injunes
203 - Gun Setf-nficied Injuries
204 - Slit Wrists Getfinflicied injuries
205 - PaBscning Sett-Inflicted Injuries
206 - Hanging Seif-irflicted Injurieg

Injury Categories in Pretoria
{Novembert & December 2002)

Unintentional Injuries [1684 (34.5%)]

'030 » Padektrian Raad Traffic Injury

431 - Motor ‘Raad Traffie injury

‘033 - Taxl foad Traffic Irury

‘033 - Bux ... PRoad Traffic Injury

35 « Heavy vebicls Road Trath; injury

Q34 - Dbepartment Vahicla Road Tratfic Injury

038 - Full Fram A Train Faifs/Saif mficted/tnterpersonal Violance
1039 » Motorbtke/Blcycis 'Road Trafle injury

1041 - Domaxtic Acckient  Falls (Majority)

045 - Bums ‘Fires

‘457 » Drowning ;Dmawiings

Injury Categoties in Pretoria
{November & December 2002)

‘Uncatagorised’ Injuries [284 (5.83%)]

042 - Industrial Accident
048 = Animal Attack

060 - Asphyxia

067 - Suffocation




Data processing for GIS
integration

ESS Injury il
o

Bpatial

data on
suburbs m .

(Shapsilies)

ntegrated

Pretoria Suburbs within Tshwane
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Total Number of Calls for an Ambulance
(November & December 2002)
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Suburks with Above Averige Nuimbar of Monthly Casen

Epatia) Distribytion of Road Traffic injuries
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Spatial Distribution of Seif Inflicted Injuries Mode of Self Inflicted Injury
Novemnber and December 2002
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- = - Temporsl Distribution of Sxif Inflicted Injuries
Timing of Self Inflicted Injuries - : ¢
Time of Day Fragquency Farcant
00:01-06:00 48 18
06:00-12:00 53 17
12:01.18:00 85 28
18:01-24:00 122 30
Total 309 100
e [ BRI
Spatial Diatribution: Mode of Violent Injury
Injuriss dus to interpersonal Viclancs November and December 2002
Buburt Adgault Gun Shot Rap# Total
Mameod: %7 ] i3
Fryiaria Ceniral 17 5 179
Atiaricgevis ] 18 1 [
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Fretoria West 38 2 ]
reiona Morh I_'l 3 S 35
Laudium FL z 30




Tamporal Distrbution:
injuries through Axsault (00:01-6:00)

5 e =
Tl =4

Lo Pt Sulna

Temporal Distributlon:
Injurias through Assault {8:01-12:00)

Temporal Distributian;
Injuries through Assault (12:00-15:00)
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Temporal Distribution:
Injuries through Axzault {15:01-24:00)
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Suggested Future Research

= Access and geaocode additional data

sources identified In Injury Pyramid

= Trauma Centres of Public and Private
Hospitals (victims transported by private
cars)

« Data for Private Ambulance Services

» Hospitalised Victims in Public and Private
hospitals

Extension of the GIS approach
using public data sources

More monthly records of injury data
Intemtim of other injury data sources (MTMSS,

TratMAN, SAPS, atc.)

Location spedific recording of events /nalsiive
location, Global Positioring Systems, cadastral
maps)

Sub-ocal GIS anakysis in areas like Mamelodi
Monitoring and mapping the impact of
interventions and *Life Line® calls

Evaluation of Injury prevention resource allocation
Mapping and Dissemination of injury data through
Web-GIS







