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ABSTRACT

A one-year prospective study of all trauma deaths in the greater Manawatu
region is reported on in this thesis. The aims of the study were to first, establish a
database of the trauma deaths and second, to analyse trauma management systems
within the region. A total of 56 cases satisfied the inclusion criteria for the 12-month
study period. Deaths by category of trauma for the population were 31 (55.3%) road
crash victims, 16 (28.5%) deaths due to suicide; five (8.9%) homicidal deaths; and,
four deaths due to other causes, namely a fall, an electrocution, burns and one
drowning following a head injury. Of these 36 (64%) were found by ambulance
services to be ‘in cardiac arrest’ and five (8.9%) were ‘not in cardiac arrest’ but died
later at the scene. One case died in transit and 14 cases (25%) died in hospital. Data
on pre-incident factors such as alcohol, speed and safety practices showed that eight
(24%) of the 31 motor vehicle related deaths had positive blood aicohol levels.
Inappropriately high speed was an additional factor in three of these deaths as was the
absence of safety equipment. Co-morbidity, where this existed, was also found to be a
significant factor. Post-incident factors which influenced the fatal outcome of the
incident included geographical location and ensuing access to the individual, the actual
injuries sustained, and the provision of timely and appropriate treatment of injuries.
An expert panel was convened to classify the deaths and evaluate the care provided by
personnel in the trauma management system. The panel identified a number of pre-
hospital and in-hospital deficiencies but determined that these deficiencies had no effect
in terms of deaths. Of the twenty cases evaluated, eighteen deaths were classified as
‘not preventable’, one death was unable to be classified by the panel, and one death
was classified ‘possibly preventable’. If the trauma system in the greater Manawatu
region had been flawless one life may have been saved — (5%) of the trauma death
population. It is recommended that an efficacy study (encompassing both live and
dead trauma victims) is conducted in the region to provide a more accurate perspective
and evaluation of the trauma management system. The opportunity exists for further
research to be conducted in an area with a similar geography and population
distribution, also serviced by one second-level hospital, that does not currently have a

regional trauma system in place.

ii



Acknowledgments

Special thanks to Nicola North for the academic supervision, direction and the
positive attitude maintained throughout the completion of this research. To Peter
Hicks (Director, Wellington Intensive Care Unit), for providing the challenge, the
inspiration and the clinical direction in helping me achieve a ‘useful and practical’ piece
of work, and also thanks to Ian Civil (Director of Trauma Services, Auckland
Hospital) for the encouragement and for providing a stabilising influence at the expert

meeting.

To the expert panel, Ian Civil, Ross Freebairn (Intensivist, Hawkes Bay) Martin
Hunn (Neuro-surgeon, Wellington), Geoff Hughes (Emergency Medicine specialist)
and Shirley Childs (Paramedic), I’'m sorry that there were so many pages to work
through. The amount of information, although daunting, was at the very least
complete. Thank you all for the time and energy you put into the evaluation and your

contribution.

Special thanks to:

¢ Gerard McHugh (Intensivist, Palmerston North Hospital) in Peter’s absence,

¢ Police personnel, especially Senior Constable Peter Coss and Detective Senior
Sergeant Pat Handcock,

¢ Ian Matheson and Pat Mahony, mortuary assistants, for the timely notification
of cases and enthusiasm for the study,

¢ Pathology department secretaries, Michelle, Nicola and Kris,

¢ Linda Lowe — Regional Control Centre operator, for your patience in
answering my many questions,

¢ All St. John Ambulance Officers — in the Central Districts region,

¢ Emergency Department staff and ICU staff for their assistance,

¢ Glen Burt and Chris White (horizons.mw) for assistance with generating the

terrific maps,

iii



¢ Pammie, my mother-in law, thank you for your support, your interest and those
selfless child minding hours,

¢ James, my husband, for allowing me to share the office space and for putting
up with the mess for so long,

¢ Sarah and Rebekah, my little helpers, thank you for refraining from drawing on
any vital documentation, and to Anneke Lockhart, thank you for waiting until I
had finished the thesis before announcing your arrival. I know I was cutting it

rather fine.

And, finally to James, thank you for your enthusiasm, your endless energy and

for providing a true demonstration of all that can be achieved regardless. ...

Assistance for funding the research project was provided via grants from both
the Palmerston North Medical Research Foundation (thank you Neil) and the Alcohol
Liquor Advisory Council (ALAC). Paterson Distributors generously agreed to assist
with both domestic and international flights for the third supervisor residing in

Auckland, and for conferences. Many thanks to these organisations.

Confidentiality

Some cases included in the trauma death population may be identified through
the inclusion of information provided in this thesis. This is not the intention of the
author. It is requested that should identification of any victim occur, that

confidentiality is respected.

v



Table of Contents

ABSTRACT i
ACKNOWLEDGMENTS ........uviiiiiiiiiiiieiiiieieasiseinesieseinessiinneeasenesieeseens TP — 11
CONFIDERITIALITY <. oxicsscsisoisimiss i s o s s s v e s s s a5 v
TABLE OF CONTENTS ......cuirtuuiniiiesssssnsssssseesssesaesamessnsnssesnseessaaamesassessssssssansnsnoesnsnnns Vv
TABUE OF TABEES o o i i e s o i e s S S P s X
152 R e ) s TECCS TC BRGSO G SO P SRS S DRSNS, XI

CHAPTER ONE:TRAUMA MANAGEMENT SYSTEMS IN THE GREATER

MANAWATU REGION 1
L 100 A £ oY% e ) O TN R S SO O U RO, 1
12 PIRPOSE OF THE BTVUDY urvmmanmiocismmriis s s i am s 2
L3 NICNIEICANCE OF TR ST v sisiciiansitins s s Aot ios S S SE e 3
1.4 TRAUMA MANAGEMENT SYSTEMS WITHIN A DEFINED REGION ...................... 5
15 THIBSIE OUTEINE orcuuassinosasssinsssisass s s s s essas s s s ma s oo o 5

CHAPTER TWO: PREVENTABLE TRAUMA DEATHS - A REVIEW OF

THE EITERATURE i s sasivi s s s oeti it ro s i e 7
Zd  TRTRODUBSTHEINT i s s i i S i R B B e 7
2.2 TRAUMA STUDIES AND PATIENT MANAGEMENT SYSTEMS ........oooeoviieniieenn, 7

224 STEES Of Wi QElH oo snvimmmss s S 8
2.2.2  Pre-hospital care...................cccuucceieouiiiiiinrineciniienccisncnesene e 10
223 PO GO i csissivis v R e e 13
227  ROIONIL IO BVBIBINE usumensimssrississsmss o n s oS s R SR B RSP 13
223 Pre-inCident JUCIOrS o suvsmimmismmssis i st s vases 14
2.3 METHODOUOGICAL JSBUES ...ucususviscosnesivisamssnssaimssmsinbssiivi sy 16
231 EValuative DANEIS......veusorersenssssssnessessiosssonssmnssnsonsnehoprnenssnsansstssnssasssns 16
2:32 ‘Composition of panels ... .couuamnsmasnivnsissnaseayiasms 17
2.3.3  Panel review MEtROA................c..cooveeieeeeririiieeeeeeeesiieesiee e e s 18

234 Classihcalion Of Beails..couanvsvwasisssnassismmsmimimsnsisionsd O
2.3.5  Decision rules for magnitude of agreement....................ccccccvvcuvcneecn. 19

236 BeView Protess i armmmisnissminnnirsnirsistsassaiadl)

2 ATTTOPSIES . oo smms s e B i S e o S G S S e R 21
2.5  CALCULATION OF INJURIES ....oooittiuimtaeesitseseesssaes s eesssssssssseseseseessesesesssnnns 27
2.6 CASE-MECCOMPOSITION i s s s s s v s s raas s 25



2.8 AN ALTERNATIVE METHODOLOGY FOR PREVENTABLE DEATH STUDIES ........ 26
29 DUMNEARET oo oo s e G A s IS 27
CHAPTER THREE: RESEARCH METHOD 28
3.1 CHAPTER OUTLINE AND IDENTIFICATION OF DATA .........oooviiiiiieeiiieeriininnn. 28
3.2 TRAUMA MANAGENMEBNT STYSTEMS ci..iviammsiarmmsirss sansmisnainsimss o 30
3.2.1 Palmerston North Hospital policy on trauma patients........................... 32
3.2.2  Palmerston North Hospital policy on blood alcohol assays................... 33
3:3  EMERGENCY SERVICES. ..comssmmonsssscsssessn s 33
3.3.1 Ambulance officer QUALIfICATIONS .......co.cisiatessivevssivssssivassissssisnssunsorons 34
34 DOCUMENTATION BN TRATIVIA FPATATITIES . oot msimamsssos s s s 35
3.4.1 The Report for the Coroner (‘Police 47’).............ccccovvvrumcenecvcnrunnnne. 36
342 Ambulance POOert REPOIT. ... wvicinsinsiscsssmmssiismissmssiusmies 38
3.4.3  Patient’s hOSPItAl ROIES ..................cccccrnueeoueiuiirneicieiceee e 38
3.4.4 Medieal Certificate of ‘Life Extinct’......c.imnnasnnsinsnmns 38
3.4.5  Post Mortem Examingtion REPOTLS ............ccccccovuiiiiniiiiiiincineiiineaninienns 38
Sy INOBEST R THE EYEATH vt e e it o e sar N prrma e 39
3.6 ST. JOHN AMBULANCE - CONTROL ROOM INFORMATION............ccccoveeeeennnn. 39
3.7 PROCESS OF DATA COLLECTION USED IN THE STUDY .......ccccooviiiiiiiiiiinn 40
3.8 GAINING APPROVAL FOR ACCESS TO INFORMATION ..........ccccovveiiinieeniiinnnn. 43

2 L )1 46
CHAPTER FOUR: FINDINGS 48
4.1  INTRODUCTION..........oeiiiiiiieiieeueeeeiee e et et e e e e et e e e e e e e e eaae e s e e eneeennseeneaneen 48
4.2 SOURCES OF DATA AND POPULATION DEMOGRAPHICS ..........cocovvvviiiiinnninnnn, 49
4.3  DESCRIPTION OF DEATHS .......ooiiuviiiiiieeieieeseee e e et seee s e e s e e sisnss e inees 51

4.3.4 Location of iralonatic iheIdemts . u..coaaviaammsmsnsswaissiamisnas Db

4.3.2  Location Of de@th .................coooueeeiuiiiiiniieaiiieeiiieeis s eeeesas e 52
4.3:3 Duration of sirviva] Dost TG o ssains 52
A4 CATEGORY OF TRAUINIA . s omuss ot sibeiv s esssssassimoiyonis st i sanarisassstsss 54

4.4.1  Blunt and penetrating trauma......................cccccovviriericevceeciecenisneenns 33
4.5 PRE-INCIDENT FACTORS CONTRIBUTING TO THE DEATHS............cooovviinnnnnnn. 56
Fohll  BICUI v S SEr e A A Dt SRt DL



457  Road erashVICHINS oo st st as s O

B3 COMMIPDIU cn v essassesimsmesnutsassemsmsan e s e s AR RN 62
4.6 POSTINCIDENT EACTORE. ........comessmsrommnmivnmssambnmssnssssshnss et boliss sp sl ey s s 62
F 0.8 DIHIBDIE TNTETIES oo commsusaianianionmmasissinsssssos s susaas S mases SRR Y 63
4.6.2  The Abbreviated Injury Scale (AIS) .........cccoovoeeecueevcenccainecccieieeannennn. 64
4.6.3  Overall cause of death for the population.....................cccoceevvvinvennncnn. 70

4.6.4  The Injury Severity Score (ISS) and New Injury Severity Score (NISS).. 70
47 TRAUMA SYSTEMS MANAGEMENT (EMERGENCY SERVICE AND INTRA-
HOSPITAL TRANSFERS) .....coiiiiiimummimsunssmmintasisssonsssmnainsismsanssnsassssssssssssnssssssunsssssinsanns 76

4.8 THE RELATIONSHIP BETWEEN SEVERITY, MULTIPLICITY OF INJURY AND THE

CATEGORY IR TIRIUINIA .. ccoissioissinscissisuisaesisoraiinsss o o isih o somisa i Ssaoss s s i e o 81
4.9 FINDINGS FROM THE EXPERT PANEL REVIEW ..........cccooviiiiiiiiiiiiiiininiiienienns 82
4.9.1  Resultsof the piniel eValliaiion ... ...ovwvissasiimanviassssssmisiis 84
4.9.2  Problems within the management of the trauma system ........................ 88
4.9.3 Overview of the panel evaluGHON........cu i isisissvmsissssvsvisivs 93
4.10 SUMMARY OF TRAUMA DEATHS IN THE GREATER MANAWATU REGION ....... 93
CHAPTER FIVE: DISCUSSION CesiRsrsRRs AR 95
S ITROTRICTIOIN oo s i s g S A a0 95
5.2 DEMOGRAPHIC CHARACTERISTICS OF THE TRAUMA DEATH POPULATION ..... 95
S 2.0 ICOURE of Tolal IRV vmvissn s e R 97
5.2.2 Bhot verstis penetrafing WOl o.cmsismssssmsmsnesvianssosm sy 97
5.3 CONTRIBUTING PRE-INCIDENT FACTORS ........ccovviiiieeiiiiiiiaiieeeeeieiciiieeeeeeaen 99
5.3.1 Positive blood alcohol levels, speed and safety practices.................... 100
5.3.2  COMOPBIIY........eoeooeeaneeeenereecresinssanaasmnannessmsassmssssessassassesssnsessaasusanse 101
5.3.3  Location of death and duration of survival................c..cccccvrcvicuunnnn. 102
5.4 MANAGEMENT OF THE ONE ‘POSSIBLY PREVENTABLE DEATH ................... 106
5.5 ANEVALUATION OF THE TRAUMA MANAGEMENT SYSTEM..........c..cccovunnne 109

5.5.1 Overall compliance with trauma protocols for the Manawatu study.... 109
5.6 AN EVALUATION OF THE METHODOLOGY USED IN THE PRESENT STUDY ...... 113
RO  SUIVEYSAMDIE. oicviscicmmnissnsiinimmms iy T13
5.6.2 Information on bystander assiSIQnCe....................ccccoccevueeviriuecrecinncnnas 113
3.6.3 Methodological VArianCes...............cousssususinssssmsssisssssssisussssasasusesss 114
564 Multi-disciplinary POnRIS. . ciwommsmmmsvissssmsossssssssasssmsong IS



36,5 |Grodng Of IUTIES. .. ccnomaranssmssesssnmmsssmmmnsssssnssassrensssssmonssessss 116

5.60.0 AMIODSICS oiinsinvssiiscnmiosinsansimsonnmivss svsas i s e ssaR i it iss e n A Sea s 17

5.7 THE NATIONAL TRAUMA SYSTEM: A PROPOSED POLICY ...........ccocvvrivinnnnns 118
SIB  BUINIMARY.....oenunavsminorssmsssnsomssnss s iebme st s e s o s sy s Ao RS 121
CHAPTER SIX: CONCLUSIONS .ciissssismninsisosssicicsmsssssssssosssssivssssivss 123
6.1 A PRECIS OF THE TRAUMA MANAGEMENT SYSTEM ........cccoovvivimiiiiaiiciinnns 123
B2 AN OVERYIEN oo dimirprminins i e B R e s 127
6.3 RECONDIENDIATIOES . mivsonisssss a6 b snbosss s aaiessss s 129
6.3.1 Methodological issues for future Trauma Death Studies..................... 129
6.3.2 Improvements to the Trauma Management System.............................. 131
6.3.3  Directions for future reSearch....................cceecueecincvecciniiiieaiiennn, 132
REFERENCES ” 135
GLOSSARY ccciisivaninmsssmmmssssimensssnssosonsiiassnsans 140
APPENDIX ONE ...ouurassonssnssesssasesssnansososessenssssoomrassassrosssnasssansssnsaréasspdssissssarsnsss 148
CALCULATING THE INJURY SEVERITY SCORE (ISS) ......cooooiiiiiiiiiiiiiiii 148
APPENDER TWVLY cossrsonsisescissrorssbosninasmsssmissesnssiares s cirssesssssesssssspssmmusnesi 151
REPORT FOR CORONER “POLICE 477 ......oiiiiiiiiiioiii et 151
APPENDIX THREE........cccceeeecicnscssonsanases 153
AMBOLANCE PATIERIT RIEPORT cxs.050nmasmmssrssisss oo 505 50555 2nsss 555 4w G s o 153
APPENDIX PUOUR ciniinsmaisrssesimnibs i aaiia s e ivoraemsasiins 155
MAP OF THE GREATER MANAWATU REGION AND LOCATION OF REGIONAL
AMBULANCE STATIONS ......ooiiiiiiieieee oo eeee e e e e et e e e e e nee e e e 155
APPENDIX FIVE oo omidsassioomsinoinsssmmanomis i 157
FACSIMILE FORM FROM PALMERSTON NORTH HOSPITAL MORTUARY ................... 157
APPENDIX SIX 159
POLICY DOCCMERT ON TRIAGE. ... covsvnmmmiiiis i i s aess s 159
APPENDIX SEVEN. .cnomnmamsnmmsasricmmiissmesontonmsmmsssi .161
TRAUMA DEATH STUDY DATA COLLECTION FORM ........oooiiiiiiiiiiiiiiiiiiieiiiccees 161
APPENDIX EIGHT 167
T TR VTR T LTRSS % 167
APPENDIX NINE 172
MAPOE FRTAETTIE. .. ooompunssononsis s s s s sasisgas s 172
APPENDIX TEN 174
ABBREVIATED INJURY SCALE (AIS) SYSTEM........covviiiiiiiiiicieeneieeeeiesieeneeeeiae s 174
APPENDIX ELEVEN 179
DATA SET OF TRAUMA DEATHS.........coouiiiiiiiiiiiieeeiieiesiieineiesniaeeeseenesensensensnns 179
APPENDIX TWELVE 196
CONTRACT FOR THE PURCHASE AND PROVISION OF SERVICES............ccccoiieeiiennnn. 196



Table of Tables

TABLE 3.1. PATIENT CONDITION STATUS CODES AND TRIAGE TAGS USED FOR CLASSIFICATION IN
PALMERSTON NORTH HOSPITAL.........coiciiinemrasiinrnesesessinraressassassssssssnnessisssosssssnsassssnnsnsssessaesssenes 32
TABLE 4.1. DOCUMENTATION AVAILABLE FOR THE 56 TRAUMA DEATH CASES. .........ccoovvviininieveeinieren. 49
TABLE 4.2. FATALITIES RELATED TO TYPE OF TRAUMAL .....coiiuiiiiuiieeaeiiiiereeeireriasesesssnsssssssnasessresssseseres 56
TABLE 4.3. POSITIVE BLOOD ALCOHOL LEVELS (MILLIGRAMS OF ALCOHOL PER 100 MILLILITRES OF
BLOOD) AND MECHANISM OF INJURY .......oetiiiimiuteeasssesnesesoessnnssmsseessssesssosseasssossssnssseaesanesssnnses 57
TABLE 4.4. POSITIVE BLOOD ALCOHOL LEVELS, SPEED, SAFETY PRACTICES AND EQUIPMENT USAGE
CROSS-CLASSIFIED WITH VICTIM DEMOGRAPHICS FOR ROAD FATALITIES .......ovvvvviieeeeeiiiinieiinaaians 61
TABLE 4.5. THE NUMBER OF AIS INJURIES (TOTAL OF 310 INJURIES) BY GRADE FOR THE POPULATION OF
56 TRAUMA VICTIMS. ..iuiisivimsmiimiviiaiimid i i e oy e e vty e i 64
TABLE 4.6. NUMBER AND TYPE OF INJURY INCURRED AND THE AIS CODE (IN BRACKETS) FOR THE HEAD
et ol CEE T . oy o 65
TABLE 4.7. NUMBER AND TYPE OF INJURY INCURRED AND THE AIS CODE (IN BRACKETS) FOR THE NECK
REGION: i i sl o e s s s o e i S S G B e 66
TABLE 4.8. NUMBER AND TYPE OF INJURY INCURRED AND THE AIS CODE (IN BRACKETS) FOR THE
THORACIC REGION. ...ttt et e oot eeeatesse e esseeeeesssesse et esebessneeestseesesenssnssssnneneessnsae O T
TABLE 4.9. NUMBER AND TYPE OF INJURY INCURRED AND THE AIS CODE (IN BRACKETS) FOR THE
BBDOMINAT REGION o555 0008 s sed S S R S NS 3 S A S SR A A e it s O
TABLE 4.10. NUMBER AND TYPE OF INJURY INCURRED AND THE AIS CODE (IN BRACKETS) FOR THE SPINAL
REGION, 1o i i s i e s ms i s v s v R msinaiiinan 68
TABLE 4.11. NUMBER AND TYPE OF INJURY INCURRED AND THE AIS CODE (IN BRACKETS) FOR THE
BT ERIN AL BB OION: oo oot st B mos s s e S o R RS A R R R T ST e
TABLE 4.12. NUMBER OF FATALITIES BY INJURY FOR THE TOTAL TRAUMA DEATH POPULATION (56 CASES).
0

TABLE 4.13. NUMBER OF CASES WITHIN THE VARIOUS ISS AND NISS RANGES (POPULATION OF 45 CASES).

TABLE 4.14, AGE, CO-MORBIDITY, POST MORTEM CAUSE OF DEATH AND INJURIES INCURRED IN CASES
VATH AN ISS/NISS OF LESSTHANIRE. «usrummsimst o i e myase s s vessanssns i sssssasessd OF
TABLE 4.15. TIME AND DISTANCE BETWEEN LOCATION OF INCIDENT AND MEDICAL FACILITY
(PALMERSTON NORTH EMERGENCY DEPARTMENT) FOR THOSE PERSONS WHO DIED AT THE SCENE
OF THE INCIDENT (NOT FOUND IN CARDIAC ARREST) AND THE ONE PERSON WHO DIED IN TRANSIT. 78
TABLE 4.16. TIME AND DISTANCE BETWEEN LOCATION OF INCIDENT AND MEDICAL FACILITY
(PALMERSTON NORTH EMERGENCY DEPARTMENT) FOR PERSONS WHO DIED IN HOSPITAL (DIH). 79
TABLE 4.17. MECHANISM, CAUSE AND LOCATION OF DEATH FOR THE TRAUMA POPULATION (56 PERSONS).

TABLE 4.18. PANEL RESULTS OF THE 20 CASES REVIEWED. .......cccciitiiiiuieiisaneiesrnnssseesesaesssssnnsesissneseesses 86
TABLE 4.19, PRINCIPAL CAUSE OF DEATH IDENTIFIED BY THE PANEL FOR THE POPULATION OF 20 CASES.88

ix



TABLE 4.20. PRE-HOSPITAL SYSTEMS PROBLEMS, AND THE NUMBER OF THEIR OCCURRENCES, IDENTIFIED
BY THE PANEL FOR THE POPULATION OF 20 PERSONS...........cooviiiuiimriiiisssissssesnssereinssisessenisenes: 89
TABLE 4.21. IN-HOSPITAL PATIENT MANAGEMENT PROBLEMS, AND THE NUMBER OF THEIR OCCURRENCES,
IDENTIFIED BY THE PANEL FOR THE TOTAL POPULATION OF 20 PERSONS. ...........cc.ooviuiviiinenns. 91
TABLE 4.22. PROBLEMS WITH DOCUMENTATION. .......cveuvitiuitesseseesessessasesessaesssesannssssseasassnssssnsnsaeasasns 92
TABLE 4.23. PROBLEMS WITH THE AUTOPSY EXAMINATION IDENTIFIED BY THE PANEL FOR POPULATION OF
D TR v P e A A A o A B s 92
TABLE 5.1. CROSS CLASSIFICATION OF RELEVANT FACTORS ON THE DEATHS OF THE 20 CASES REVIEWED
B THE PRI o1 o vosssnssmshssmmmmmssshasafsa s 43R A N S S A A T A AN S R A 104
TABLE Al1.1. INJURIES BY CASE FOR ALL TRAUMA DEATHS IN THE GREATER MANAWATU REGION 1 JULY,
TO9B TO 30 FUNE; FIIF: iisrmmins v ssass i savor s s s bsin s s s Fass s s e s e 179



Table of Figures

FIGURE 2.1. PRE-HOSPITAL MANAGEMENT OF TRAUMA PATIENTS. .......coiiiiiiiiiiiniieeeeesieceenennseenanens
FIGURE 3.1. TRAUMA MANAGEMENT FLOW CHART. ....c.uvieeiotiuieserseaeessessseeesseseseessansssaeessassnsseansssensanes
FIGURE 3.2. RELEVANT DOCUMENTATION IN THE TRAUMA MANAGEMENT PROCESS..........cocovivvicniiiins
FIGURE 4.1 AGE DISTRIBUTION AND SEX OF TRAUMA CASES ......cccecrureiraseessssasssssssassessssssssassssassassssssess
FIGURE 4.2 ETHNIC ORIGIN OF TRAUMA CASES .......ccotiiierennieiaeeeesnsesaaaneeeaessesesseassneeeesnssasssensssesssess
FIGURE 4.3. LOCATION OF DEATH FOR THE POPULATION OF 56 TRAUMA FATALITIES. ..........coeceeiiiaennnn..
FIGURE 4:4 DURATION OF SURVIVAL POSTEINCTIDENT wucoavivs e e issasainssse s s s it e assivui s

FIGURE 4.5 DISTRIBUTION OF FATALITIES BY CATEGORY OF TRAUMAL .....cvuuuieteeeeseeeeeaeesseeansesessssnesnnes





