Characteristics Identifying Young Drivers
at a Higher Risk of Crashing

Lisa Wundersitz

School of Psychology
University of Adelaide

January 2007



This thesis is dedicated
in loving memory
of
Ivy Wundersitz
and

Clarence Herrmann



TABLE OF CONTENTS

TABLE OF CONTENTS ...ttt ettt ettt e e e e e e s st e e s st a e e e s sh b e e e s aabb s e s sabaasesbbasssssbbasesseasessanens |
F A S T I A O PR \Y
(D] L O I AN = N 1 L ] R VII
ACKNOWLEDGEMENTS ...ttt e e e et e e et e e s et e s e st a e e e s ebbeeesestaeessabeeeessaeeean VI
[ IR IO T AN = I = T X
LIST OF FIGURES. ... ..ottt ettt ettt ettt ettt e s ettt e s st e s ettt e e sebeeeessabeeessataeeesraneessabeees X1
CHAPTER 1 AN INTRODUCTION OF THE YOUNG DRIVER ......coiioeiiieceece e 1
1.1 INTRODUCTION ..etiiiiiittttttee e e e s iitbrreeeee et setbbreeesesssababbaeeseessaastbeseeeessassatbeseseessasastbaesseessssastbasesesesssnnses 1
1.2 THE YOUNG DRIVER PROBLEM ...uttiiiieiiiiiittiteeeeeessiitbsreeesessssstsssssssesssasssssssssesssssssssssssssesssnsssssssssessn 4
O A O - T TS = 1 ) £ TR 5
1=y B 11 =] (=] (07 TR 7
1.2.3  Crash Rate Patterns for the First Years after LICENSUIE...........coouveiiiiieieciii e 8
1.3 FACTORS CONTRIBUTING TO YOUNG DRIVER CRASH INVOLVEMENT ...uvvviiiiieiiiiiiiiee e siiiaieee e 9
I R Vo - TP SRR PPPPR
IR T 111 -] 11 o oSSR
G T T (T {0 L= (0 I T G
1331 Night driving
1.3.3.2 PN (o0 g To] I U =IO
1333 INFIUENCE OF PEEE PASSENGELS .....viteeeeeeieieeie ettt sttt ettt et eneereeneanas 19
1.3.34 Older and SMAIIEr VENICIES .......cviiviiviciiiitecece e s be e sae e 21
1.3.4  YOULH VEISUS INEXPEIIENCE ...vvevveiviieieiteetesieeteete e stesteste s e s taete e e et e st e besbesbesreeneese et entesrestenre e 22
1.4 THE PROBLEM YOUNG DRIVER ..uttiiiiiiiiiiiitiiis ettt st an e s s s st baa s e s s e s s sabbaaa e s s e s s sabbaaenaseenan 26
O N = S gV I (S 4 =SS 27
1.4.2  Problem BehavioUr TREOMY ......cciviieierice ettt ettt snenne e 28
15 IDENTIFYING PROBLEM OR HIGH-RISK YOUNG DRIVERS .....uuvtiiiiiiiiiiiiiii ettt siviaaeee e 32
1.6 N O 1Y - 2 2R 34
CHAPTER 2 RELATIONSHIPS BETWEEN CRASH CULPABILITY, PRIOR DRIVING
RECORD, AND FATAL CRASH INVOLVEMENT ...ttt evee e svee e s erae e 36
2.1 INTRODUCTION 1ettittiiittttette e et seitatbeet e e s s s s iiabbae e e e s e et saabbabe e e s e et sasbb b b aeeseessa bbb baseeeessssabbbabaeesesssnbbabaeesessan 36
2.2 DRIVER RECORDS AND CRASH INVOLVEMENT .....oitititiiiiieeiiiiitriee e e e sitbrreessessssabbssesssesssssssssesssessns 36
2.3 DTN O U T =Y = I 12 41
2.3.1  Assessment of Driver CUIPaDIlIty........ccooieiiiiiiiecise e enes 42
2.3.2  Age, Sex, and Driver CUlPability .........ccoooeiiiiiiiece e 43
2.3.3  Other Driver Characteristics Associated with Driver Culpability...........cccoooviniiiiniinenns 44
2.4 DRIVER RECORDS AND CULPABLE CRASH INVOLVEMENT ....uvttiiiiiiiiiiiitiiie e e siibriee e sssvanane s 45
241  Fatal Crash CulPability .........oooeiiiiii e e 46
2.4.2  Crash CUlPability........ccooiiiicieicc ettt e et s resresre s 50
e B 10 11111 F- 1 A OO OUR PP PPRTRN 52
2.5 YOUNG DRIVERS ....oviiiiittite e cteee e ettt e e ettt e et e e s et ae e e e bae e e s eabeeessabaessebaeeessnbesesssbeeeesasteesessbaneesssrenenas 53
25.1  Driver Records and Young Driver Crash INVOIVEMENL...........cccovvviviiviieieeiee e 53
2.5.2  Driver Records and Young Driver Culpable Crash Involvement ............ccccooevviiinnincieennns 57
2.5.3  SUMMAIY .ottt r bt e e e bR bRt ne e 59
2.6 LY T N L] TP 60
2.7 R U 1Y - 2 2O 61
CHAPTER 3 IDENTIFYING HIGH-RISK DRIVERS USING PRIOR DRIVER RECORDS...64
3.1 TR (0] n 10 ok 1 (o] N PO PPRR 64
3.2 1Y/ [ T 3 66
3.2.1 D7 1 7= IR 66
3.2.2  Crash and Traffic OffENCE DatADaSES.........cciivveieiiiiiieiiiie sttt e s e e s e e s sae e e s seraees 68
3.2.3  Driving Exposure and Driving EXPerience Data..........cc.ceceverieirerieineieseneesie e 71
324 DAt ANAIYSES ...ttt bbbt bt e e e nre s 73
3.3 =S U OO 75
3.3.1  Driver and Fatal Crash CharaCteriStiCS ..........ccoieivuiiiiiieiiieiiie sttt see e sre e sre s sreessree e 75
3.3.1.1 DIIVEL Q0 QNG SEX 1vvviviitieiiitiitesieteiett e ste st st e e e se et e et e s te st e e et e s e e teebesbesbe s enseseabeabesbesbe s ensesseneateans 75



3.3.1.2 Driver fatally injured and alcohol INVOIVEMENT............ccocoiiiiiiiic e 78

3.3.1.3 TyPe Of Fatal Crash ....oeoeeec et 80
3314 APPATENE AFIVET BITOT 1..iviveiieiciesit ettt sttt be e te s b et e s eseeseetesbesbe e et e e eneens 81
3.3.2  1dentifying High-RiSK DIIVEIS........ccciiiiiieiicieicie et e st et sresta e e et e saesrestesneenens 82
3321 Prior crashes and traffic OffENCES ..o 83
3.3.2.2 Number of prior crashes and traffic OffenCeS.........cccoviviiiiiiiiii 85
3.3.3  Identifying Young High-RiSK DIIVEIS........c.coceiiiiiiiiiiie ettt e e e sve e sre s 94
3331 Prior crashes and traffic OffENCES ..o 94
3.33.2 Driver and Crash CharaCteriStiCs ........coviiieiriinie e 97
34 DISCUSSION ...ttt ettt ettt b e et he e b e e Rt e Rt e s R e e e R e nb e nb e e s be e nbe e eeamneeneeaneenneenns 98
3.4.1  Driver and Fatal Crash CharacCteriStiCS..........coviirieiirerieiinieiise et 99
3.4.2  Identifying High-Risk Drivers from Driver RECOIUS.........cocuvvreririvrienesnseeieeereee e 101
3.4.3 Identifying High-Risk Young Drivers from Driver ReCOrdS..........ccvvvvvrivriviiveiericneseseseens 103
R A W 11111 =1 £ [ OSSOSO PPRORR 105
CHAPTER 4 IDENTIFYING HIGH-RISK YOUNG DRIVERS USING PERSONALITY
CHARACTERISTICS AND ATTITUDES: A LITERATURE REVIEW ... 107
41 INTRODUGCTION ...ttt euti ettt ettt skt be et se e ae e sbe e s bt e bt es bt e st e e b e e sk e e sbe e ebe e beemeeeae e ebeeabeebeanbeanbennbenbeen 107
4.2 RELATIONSHIPS BETWEEN PERSONALITY CHARACTERISTICS AND ATTITUDES, AND RISKY DRIVING
AND CRASH INVOLVEMENT ....ciittiittettesteesresteesteesieesseaeessessseesseasseasseassesssesseesseensesnsesssesnessnessneansesssessnessenss 108
4.2.1  SENSALION SEEKING. . cueiieieieisteie st et e et ettt e et e et e s e reese e e et e tesrestenneeneeneeeeneenrens 110
4211 Sensation seeking, risky driving, and crash iNVOIVEMENL.............cocoieriniiiiniie s 113
4.2.2  Driving Aggression and HOSHITY..........cccovviiiiiiiicc s 119
4221 Driving aggression (incorporating competitive SPEed) .........cooeveeririeneieeesee e 119
4222 Factors associated With driving aggreSSION .........cveeiirereieeieese et 122
4223 HOSTHIEY 1ottt sttt ettt e bt e st e b et e s e e b e e be e te b et et e neenears 125
4224 Hostility, risky driving, and crash inVOIVEMENL ............ccoeiiiiiiiiiie e 126
4.2.3  EmMOtional AQJUSIMENT........cciiiiieicice et s e e be s be e e e sresresreeneas 128
424  TeNSION REAUCTION. .....cueieiiiieietiiie ettt sttt et sttt e b e st e etesbe e erenne e 132
T B =T o] =T (o] oSS 133
426 LOCUS Of CONLIOL ....ociiiiiciicie et ettt abe e 135
427  SUMMANY OF FINAINGS ...cveiviiieiciic bbb 138
4.3 DRIVER SUBTYPES.....cettittiitt ittt sttt sttesteesteestessbesteesbeesbeesbeantesseeaseesaeeabeebeanbeanbeasbenbeesbeesbeenbeeeeaneas 139
4.3.1  Identifying High-Risk Driver SUDYPES .......ccoiiiiiiiie it 140
4.3.2  Identifying High-Risk Young Driver SUDLYPES ........c.coeiiiiiiiiiiece e 144
4.4 SUMMARY ..ottt stee ettt se e bt b et e s e s h e e ke e Ee e Rt e et e Re e £he e eb e e R e e n b e es e e R e e e R e e nEe e nRe e R e e ene e eneenneenns 149
CHAPTER 5 PERSONALITY CHARACTERISTICS, MOTIVATIONS AND ATTITUDES OF
YOUNG TRAFFIC OFFENDERS..... ..ottt sttt e e sne b b sae s 151
51 INTRODUCTION ...ttt ettt eme e et e b e nm e nre e n e sme e ame e nne e ne e neen e nnnenreen 151
5.2 IMIETHODOLOGY ...ttt ittt sttt et ettt ettt e bt b be e te e st e e me e sbe e eb e e bt e nb e e st e ss b e nbeesbeenbeenbeeeeaneas 154
B.2.1  PaATICIPANTS. c..cueiteiietiite ettt e bbb bbb et b et 154
I © 10 1= o] 4T T (-SSR 156
5.2.3  Validation Of SCAIES .......coiiiiiiiii e 161
5.23.1 EXploratory factor @NalYSIS .......cceiveiciiiiiiese et 161
5.2.3.2 Reliability @NalYSIS. .......ooiiiiiieee e 163
5.2.4  Official DFIVEEr RECOIUS. ....cui ittt bbb e b 165
LI ST o (o Tot o 1] OSSOSO PR 166
5,26 StAtiStICAl ANGIYSES .....ccviiieiieciieieie ettt e et sr et et be et e et e re st e 167
53 RESULT S ettt bbbt E R bR R R R bt nn e nene e 168
5.3.1  Demographic CharaCteriStiCS .......cuiiviiiiiiieriericre st 169
5.3.2  Driver LICENSING FACIOIS .......oiiiiieiiteiieiste ettt ettt 173
5.3.3  Crash and Traffic Offence RECOIUS........cocviiiiiiiii e 175
5331 Self-reported AriVEr FECOIT. ........oviiiiiiiiterte et b et ene s 176
5.3.3.2 OFFICIAl AFIVEF FECOIT ...ttt ettt b e et e e e eneane 179
5.3.4  Personality Characteristics and AtItUES. ..........ccoceieriiineiiiee e 182
5.3.5  AICONOI CONSUMPLION ... .c.iiiiitiietiiteiceie sttt bbbttt 187
5.3.6  Driver RECOrd FOIOW-UP .....coiiiiiiiiiieie et 188
54 DISCUSSION ...ttt etttk bbbttt ekt h e b ekt e bt e bt e e e Rt e ebe e ebe e b e e mb e e n b e ee b e et e e st e e nbeenbeeneannas 191
5.4.1  Personality CharaCteriStiCS........cciviiiiiiiiiiiieieiiie et ie e se ettt e besresne e e 192
5.4.2  Hostility and Driving AQGIESSION......cceiiiiiieeeiieieitese e stestese e e e saesreste e sreerae e eeesresresre e 194
5.4.3  Driving-Related AHTUAES .....c.ooveiieiiiiiece et 196
BAA  SEX DIffErENCES. ...c.eiiiite et 198
5.45  Psychological Profile of Offenders ... 199



54.6  FOIOW-UP DFIVEr RECOIU.....cuiiiiiiiieiisecieee ettt snenne e 200

547 (IR T 0 AT e L[ TR 202
548 SUMMAIY ..oiiiiiiieiei ettt r bbbt r bbbt 203
CHAPTER 6 IDENTIFYING YOUNG DRIVER SUBTYPES ..ottt 205
6.1 1R {0] 510 o4 1 (o] N OO 205
6.2 1Y [ n T 010 I e 1) 2SRRI 207
LT R = U (o7 o= SRS 208
B.2.2  QUESTIONNAIIE.....veiieiieiteecte ettt ettt be e be e b e e abesteeebeesbeesbessbesbeesbeesbeenbeenbesasenbeenns 208
L T O 1 To3 F= B B T V=] gl 2 Toto] o [ 210
(S S = 0 Tor= o (U] TR 211
6.2.5  SEAtSHICAl ANAIYSES .....oviiiiiiieie e 211
6.2.5.1 CIUSEET ANAIYSIS ...ttt bbb bbbttt b bbbt be b 211

6.3 =] I SR 213
6.3.1  Validation OF SCAIES ......oooiieeiei ettt e e s s b e e s s eb e e e s earae e sares 214
(SR T O (V1) =] gl = ] 1 (=TSR 216
LR TR T O (V1) (<Y gV Z= 1 [0 = L[] o 218
6.3.4  Crash and Traffic Offence DriVer RECOIS.........ccovviiieiiiiieciie et 224
6.3.4.1 Self-reported AriVEr FECOTUS ........viieiieiieiieiese ettt ettt st se et neereaneas 224
6.3.4.2 OFFICIal AFIVEL TECOIUS ....viiiiiie ittt b et e st et e s be et esbeebesbeenbesbeesresbeenees 226

6.4 (D10 U ISTS] [0 SRR 228
6.4.1  Young Driver Subtypes in Comparison to Previously Identified Young Driver Subtypes...... 231
LT 1111 v= L o] I 235
TR T U 41 U P 235
CHAPTER 7 IDENTIFYING SUBTYPES OF YOUNG TRAFFIC OFFENDERS ................... 237
7.1 LR L0 ] 51T 1 (o] N 237
7.2 IMIETHODOLOGY vttt e ettt e e s et bbbttt s e e s s e sab b e b e s e e e s s s b bbb b e e e s e s s sbb b bbb e e eesssasbbbbaaeseessesabbbaees 239
7.3 = U SRR 239
G T RV £ 1 [ 1o F=Y A oo [0 S Tor- | 1< 239
R I O (V1) (<Y gl 2 ] {1 [T 242
AR TR T O [0 (<Y gV Z= [0 1[0 o 245
7.3.4  Crash and Traffic OffENCE RECOIUS........ccuiiiiieieieitii ettt 249
7.34.1 Self-reported AriVEr FECOIT. ... ....oviieieie ettt ettt sneene e 249
7.3.4.2 (0 1 T 1o Fo I AV G =To o] (o ISP RRRRRRR 252

7.4 DT ET U 15151 [0 ) 255
7.4.1  Young Offender Subtypes in Comparison to Previously Identified Young Driver Subtypes .. 260
7.4.2 (IR T N AT ez L) USRI 263
T3 SUMMATY .ttt ettt e b e e s bt e ke st e e Re e ebe e ebe ekt es b e eb b e eb e e nb e e nbeesbesaeesbeesbeenbeenes 263
CHAPTER 8 SUMMARY AND CONCLUSIONS. .......cooi ittt 265
8.1 TR E2{0] 01U ox 1 (o] N PP 265
8.2 DRIVER RECORDS AND HIGH-RISK YOUNG DRIVERS ....cciiiiiiiiiiiiiieie ittt ssiiriees e sesansveees 267
8.3 YOUNG TRAFFIC OFFENDER PROFILE .....iiiitiie ettt e ettt etae e svaee et e e e estae s svaea e enveee s 269
8.3.1  Characteristics of the Young Traffic Offenders .........cccocvvivviviveieicne e 270
8.3.2  Discussion of Interventions for Young Traffic Offenders...........ccocooveniiieniiieniieneee 273
8.4 YOUNG DRIVER SUBTYPES ... .uuttiiiieeiiiiititiiieeessiisiateeesesssassssesssesssassstesssessssssssessssssssssssssseesesss 276
8.4.1  High-Risk StUAENT SUDLYPE......ccueiiiiiiieie et e 277
8.4.2  High-Risk Young Traffic Offender SUDLYPES .........ocoviiiiiiiiee e 278
8.4.3  Discussion of High-Risk Young Driver Subtypes and Interventions...........cccccceceveveienninnn, 283
8.4.4  Identifying High-Risk Drivers: Potential Applications for South Australia................c.......... 290
8.5 OVERALL CONCLUSIONS OF THESIS: IDENTIFYING HIGH-RISK YOUNG DRIVERS........ccccvvevnvee. 292
8.6 I LY T 07 1 L L 297
8.7 FUTURE DIRECTIONS FOR RESEARCH ....coiiittttiiiiees i e ittett e e e e e s sibtte e e e e s s sttt e e s e s s sesbbtbanesessseabsbannss 299
8.8 [ Y I O] N Tof I U 1] [0 N PR 301
APPENDIX A DRIVER CULPABILITY AND DRIVER RECORDS: ANALYSES EXCLUDING
MOTORCYCLE RIDERS.......c ot ERROR! BOOKMARK NOT DEFINED.

APPENDIX B PRIOR CRASH AND TRAFFIC OFFENCE TABLES FOR DRIVERS
INVFOLVED IN A MULTIPLE VEHICLE FATAL CRASH .. ERROR! BOOKMARK NOT DEFINED.

APPENDIX C STUDENT INFORMATION SHEET, CONSENT FORM, AND
QUESTIONNAIRE .....ooiiiiieee e ERROR! BOOKMARK NOT DEFINED.



APPENDIX D YOUNG TRAFFIC OFFENDER INFORMATION SHEET, CONSENT FORM,

AND QUESTIONNAIRE.......coiii e ERROR! BOOKMARK NOT DEFINED.
APPENDIX E CHANGES TO THE SOCIAL MOTIVATION QUESTIONNAIRE: AN
AUSTRALIAN VERSION......cccoiiiiiiiii ERROR! BOOKMARK NOT DEFINED.
APPENDIX F FACTOR LOADINGS AND COMMUNALITIES FOR STUDENT
QUESTIONNAIRE ITEMS.......ooiiii ERROR! BOOKMARK NOT DEFINED.
APPENDIX G FACTOR LOADINGS AND COMMUNALITIES FOR YOUNG TRAFFIC
OFFENDER QUESTIONNAIRE ITEMS........ccociiiieireee, ERROR! BOOKMARK NOT DEFINED.
APPENDIX H METHODS FOR DETERMINING THE NUMBER OF CLUSTERS IN THE
STUDENT AND OFFENDER DATA SETS ... ERROR! BOOKMARK NOT DEFINED.
REFERENCES ..ot ERROR! BOOKMARK NOT DEFINED.



ABSTRACT

In Australia and other developed countries, young drivers are more likely to be
involved in crashes than older, more experienced drivers. However, not all young drivers
are crash involved. There is increasing evidence within road safety literature suggesting the
existence of a subgroup of young drivers with an elevated risk of crashing. The aim of this
thesis was to examine characteristics of young drivers (aged 16 to 24 years) that identify
those with an elevated risk of crash involvement and to validate high-risk driver subtypes
among different young driver populations. Young driver interventions might be more
effective if tailored to the needs and motivations of these specific subgroups of young
drivers identified as being at a higher risk of crash involvement.

The first of four studies examined the ability of previous driving behaviour,
reflected in driver records, to identify high-risk drivers, that is, drivers deemed culpable for
a fatal crash. The official driver records, both crashes and traffic offences, of drivers
involved in a multiple vehicle fatal crash were tracked for five years prior to the fatal crash
(N=388). This analysis was repeated for a subset of young drivers aged 16 to 24 years
(n=82). Although driver records (i.e., prior drink driving offences) had some value in
identifying high-risk drivers, they were not useful in identifying the subset of high-risk
young drivers.

The second study involved an examination of personality characteristics,
motivations, driving related attitudes, and behaviours to ascertain whether they could
differentiate young traffic offenders (N=336), drivers detected engaging in risky driving,
from other young drivers (i.e., university students N=270). Based on a wide variety of
questionnaire measures, the profile of characteristics for the offenders indicated that they
were well adjusted and generally did not differ greatly from the students. However, there
were notable differences on some measures related to aggression. In addition, offenders

generally had less safety-oriented attitudes towards road safety issues than students.



Considering that young drivers are not a homogenous group, the third and fourth
studies examined whether personality characteristics and attitudes could identify different
subtypes of young drivers, specifically subtypes with an elevated crash risk. The existence
of subtypes was examined and validated among the two young driver populations:
university students (N=270) and young traffic offenders (N=336). Based on questionnaire
measures, cluster analysis identified four meaningful young driver subtypes in each of the
young driver populations. High-risk young driver subtypes were more clearly
differentiated among young drivers already identified by their driving record as high-risk
(i.e., traffic offenders). Of significance, the high-risk young driver subtypes had a similar
profile (i.e., “emotional, hostile” and * thrill-seeking’) to those found in previous research.
Interventions that matched the needs of these high-risk subtypes were discussed.

A 12-month follow up of driver records showed that high-risk subtypes continued
to be detected for more traffic offences than other subtypes, and there was a trend of
greater crash involvement. It is recommended that further research follow these driver

records for a number of years to allow comprehensive validation of these subtypes.

Vi
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