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Introduction 

Unprotecte,J ro:ld-u.sen; is :l teml commonly used eo refer eo 
motorc)'dists, bicyclists and pedcstri:ms; these gmups have 
litcle or nodllng as a barrier betweell rhemstlves and other 
striking vehicles or objects, unlike car occupams who are 
enclosed within and derive conside~ble protection from the-ir 
vehides. The la,ck of a protective barrier makes unprotected 

road- users more \' ulnetable to ifiJur-y in tll~ t:\'t!nt of a 
collision wid:t another vehicJc. Morl'ov<.·r, coUisions involv1ng 

unprotected ro:ad-users give rise tO enert,.T)' dispersion patte rns 

which resulc in distinctive bodily distributiOn$ of injury. ' j 

The majority of road fatalities in Australia and in -other 

developed westem countries, where the most corrunon mode 

of p rivate t ransport is t he mmor c ar, are motor vehtcle 
occupants. 1 Protecting occupants of motor vehicles is thus 

•ccorded > high priority by ro•d safc<y, rroosport and health 

authoritie$ in developed countri t:S. In comrast, che majority of 

road fatalities in lesser developed countries are unprotected 
ro:.1d-uscrs ;md their predominance impels a greater concern 

and priority for then s..1fety.s 

OccupantS of motor vehicles have benefited (rom a range of 

engineering meuurcs designed to improve the safety 

perfomlanc::e of a car in :1 cr;~sh. Additionally, high profLic road 

safety cam.paigns corlcerned with bcllaviounl fac:t(m; such :.lS 

seat-bclc wearing: drink- driving and speeding have JargeJy 
focused on drivers ;tnd p;1ssengcrs of motor cars. Jc could be 

argued t ha[ there has been a preoccupation with protecting 

the vehicle occupant. possibly at the exper1se of unpro tected 
road~ users. 

Thts Bulletin prov1d(S an overview of the exrent and n:nure of 
inju ry experienced by unprotected road-users Ill 1991, t he 

most rec;e.nt ye..ar for which hospit-al sepan tions data a •·e 

available :.t l rllttonal level. For compar:1tive purposes, similar 
jnformation is~ provtded Orl vehicle occup3nts. Lo ng term 

trends in fatalities are also examined. 

Overview of mortality and morbidity 

There wcl;"e 656 unprotected road--user deaths registered in 

Australia in 199L. P(>desttians accounted for 53% o( the cases, 

mocorcyclim 37% and bicyclistS 10% (Table 1). These death> 

represe1H nol only '' signitJcant ro01d ~fc;ty issue but arc also 
irnpon-ant when considered in the context of other classes of 

injury: for example. unprotected road-user deaths were 2.4 

t imes more common than deuh5 due to accident:tl drowning; 

3. J time-s mort common than unintcntion~l poisoning deaths; 

;,nd 4 .6 tim"'-s more common than fatal bu ms and scalds. The 

number of vchidc occupam deaths in 1991 was 1,448----thcy 

OUlltUUlbered deathS Of pt:dc::str i;tns by <I f~ctor of four, 

HlOto rcyd istS by a f.'tctor of six, and bic..:yclists by a factor o f 2j. 

The total number ofhospiLtl seplrations for unprotect<:d road­

users in che S.'H'ne year w;J;~ 15, 199 which ic; about 23 times the 

number of deaths. Bicyclists figured more prominently among 

hosp ital separarions cha1l fot de3ths, making up :37% o( 

unprotected road-us~r separation s b ut on ly 10% of 

u npro te cted road - u se r deo.aths . Th e number o f hospital 

separ<~tioru for vehicle occupants was I 5,303 (T able 2). 

E.x;)mining the n\nnbers of cases that were hospitalised o r 

killed gives an appreciation o f t he size of the road injury 

problem according to toad~user rype, from which tt is possibJe 

eo gauge the 1tnpact on ho!>p1r:.l, community <1nd other he01Jth 

resources. Differc::nces m the numbers of persons hospitalised 

or ki]cd among road- user categories arise from differem levels 

of ex:posurc to injury hazards (e.g., nutnber orlic::ensed drivers, 

disra.nce travell ed) lnd from the nature: of the hazards 

chemselves (e .g .. likelihood of high veloci<y blunt impacc ro 

tht: head). Consideration should be given eo these and other 

dimensions of the problem, in lddiuon to 3bsolute J\urnbe~ or 
cases,. whe1l str3tegies and priorities for prevention ate being 

determined. 

Road Injury in Australia, 1991 

Mrnt tktaikd ir!formation aboul road injury in 1991, and 51iorltcmr t~11ds, is' available from tht NISU repon: Rood Injury itf-Australia, 
1991 br O'Co"'"'' ~ & T"""bdth RF, complet<d und<r thr Road Injury Jriformatio" Program, fimdrd by tlu Dtpartm<nl of Human 

&rvitts and Health. ltllc-rcste.J readers slaor1ld routact NISU: sec bctclt pagt-fo,. details. 



Table 1: Road fatalities. age group by road-user type. Austr alia, 1991 

Age Motorcyclist Bicyclist Pedest ria n Vehide a<cupant 
group (d river I pillion) 

Years C.ses Per cent ca.es Per cent Cases Per cent Cases Ptr cent 

0 - 4 0 0.0 2 3.2 13 3.7 26 1.8 

5- 14 6 2.5 16 25.4 31 u 48 3J 
15- 19 53 21 .8 16 25A 29 8.3 211 14.6 
20· 24 67 27.6 3 4.8 20 5.7 242 16.7 
25-29 42 17.3 9 14.3 23 6.6 175 12.1 
30 · 49 64 26.3 8 12.7 61 11.4 340 23.5 
50-~9 8 3.3 6 9.5 82 23.4 249 11.2 

70or more 3 1.2 3 4.8 91 26.0 157 10.8 

Total 243 100 63 100 350 100 1448 100 

Table 2: Road inj ury hospital separations, • age group by road-user type, Australia, 1991 

Age Motorcyclist Bicyclist Pedestrian Vehicle occupant 
group (driver I pillion) 

V tars cas., Per ce,nt Cases Percent CO>e< Percent Cases Ptr cent 

0-4 18 0.3 331 
5 . 14 250 4.4 2755 
15. 19 1234 21.9 883 
20-24 1486 26.3 371 

25 · 29 1012 17.9 284 
30· 49 1393 24.7 617 

50· 69 213 3.8 233 
70ormore 40 0.1 89 

Total 5646 100 5564 

Age distribut ion 

Fatalities 
Frequt!ncy distributions of age by type of road-user are 
m~rkedly d ifferent. Com pare-d to vehi cle occupan rs, 
motorcycle drivers and pillion pa..~sengers are more frequently 
aged bcnveen. J 5 ~nd 29 ycan. bicych,.tt :are mort frequcndy 
•gtd less dun '2!l )'e><S. :rnd p<desnians •« mor< hkely to be 
•gtd la< dun I 5 or more thon 50 yean (T •blo I) 

Age-,pec1fic.fatalicy r:ucs :;are :a more meaningful way tO dep1tt 
attc v:J~riat ion in risk of death th:an :a s imp lt frequency 
dl~tributio'it of. the number of deaths in each :age-group, 
bccau_o:e rates take inro account the si2e of the popu1~cion in 
~eh .1ge--group. The :age-specific utes for e~ch cbs.s of road­
U><r are sbown in ngu ... I. For both motorcydo nden md 
vduclt occupants th~re is a $tttp incre:ase m the b~elibood of 
f.u.ility after childhood, Wllh the highest mk .~,..,.groups being 
I 5 to 24 years. Rarcs for blc-ycHsts and pcdestnam also 
1ucrcuc throughout childhood! although not as steeply, and 
re.1ch a peak during the teenage years. 

6.0 283 7.1 324 2.1 
49.5 760 19.1 848 5.5 
15.9 458 11.5 2548 16.7 
6.7 352 8.8 2482 16.2 
5.1 253 6.3 1695 1 1.1 

11.1 715 17.9 3868 25J 
4.2 582 14.6 2284 14.9 
1.6 586 14.7 1255 8-2 

100 3989 100 15303 100 

f;~taiU)' rates for aJl told·USCn d«<tnt' Wtth 11\Creasmg. Mfer­
the mm.J ~ levels or b« childbood md euly •dulthood. 
Motorcyclist and btcyclur ntc:t continu~ to dechne or remain 
rdauvely stable imo old :.ge. In contrast, pedeMri:m and 
velucle occupant rates mcrcase quite markt:dly after the age of 
SO year ... The fatality n~k for pedestrian<: 1! highest in the 
oldest •se-group. 

Hospital separations 
Wh~n hospi'al separations arc con11dered. the a~ da«nbubons 
for ooch rwd-u>er type dllpl>y rc.ruro "'"' ore bro•dly similar 
tO those present in rhc cotrcspoudwg discributiom for 
fhtalit ies. Compared eo vdticle occupants, n1otorcycli1ts are 
more: frequently atoted bct\'I.'Ccn 15 .1nd 29 yc:an, a greater 
proportion of. bicyclists are lc:~s Lha11 15 ye-ars o ld. while 
pedcu:ri~ns ue more commonly aged las thJn I 5 or m~~ 
th•n 70 )""'" of •ge (Tablo 2). 

Ltkewast'. the p~ttems seen 111 agc-specific hospnl.l separation 
rate< for uch road-user t)'Pe (Ftgure 2) correspond quite weU 
WICh those already noted for facality rates. Pe:~k mte$ for 
bicyclists occur a.t Lhe age~ of 5 to 14 ye3T'S, for motorcyclists 
>< 20 to 24 years and for podc:<tn>ns at ages 70 or more y .. N. -~ 



Figu1e 1: Road injury fata lity rates, 
road·user type by age-group. Australia. 1991 
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Figu.-. 2: Road injury hospital sep.arJtion rates. 
road·user type by age-group, Australia. 1991 
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Sex distribution 

Fatalities 
When the r.t[io of male [0. female fatal icy rates is examined on 
the basis of age-group. it is e•.rideru that males ate at gre<Hel' 
risk than females across :111 3ges, for e:~ch ro:.ld-llsel' category 
(Fig>•re 3). The sr<a<e>< diil'<rences in fatality risk b<rween the 
scxc:s occur over the ages 15 eo 29 yea~$. The most exuerne 
divergenc<C is for .motorcyclists where the male f.lt;tJhy nlte is 
about 20 times th~ female r<tte in the 25 to 29 year <~ge-group. 
Other large differences ln risk arc manifest in the younger 
age-group~ for .b icyclists and pedestrians. The smaUest sex 
differentials ace exhibited in vehicle occupant fatality rates, 
although there ;iS sti~ a considerable excess risk for males. 

Hospital separations 
The ratios of maJe to female hospital separation rates vary 
across age-groups in a broadly similar manner to fatality rate 
ratios. A large excess male risk is evident across all ages for all 
road-user types, with the exception of vehicle occupants 
where the elevatt>d risk is confined to the 15-29 age-group. 
T he greace.n rare ratios are chose for motorcyclists and 
bicycliSt< (Figure 4). 

Nature of injuries ( for persons admitted to hospital) 
lnfbrnt:ttion :about tbe nature of injuries sustained by rO:\d­
users is only <IVailabk for hospital separations. Australian de~uhs 
data provide no such infom..a tion. The matt:rh1l which foUows 
is therdore basiXI upon the experience of irUured road- users 
admitted to hospital. 

Severity 
The AbbreVIated InJury Scale (AIS) has been used to race the 
llever-icy of che uljuries for each road-user on a scale frorn 
mino r to crictcl.l (T:lble 3). AI$ ~ores were computed from 
the hospito1l separations daca using mapping software-see 
Da.ta Issues p:mel. (The AI$ is ;a St3n<.iard ised irlstrument th:n is 
widcJy 1.1sed in epidenUological studies ar~d in the ev:aluariorl 
of health ouccomes :md costs.) There are :a number of pointS 
to note when examining the distribution of injury severity 
among road-ust:rs. Firstly. the m;ajoricy of persons who ne 
hospitalised have sustained a minor o r moderate level of 
injury: chis applies to all types of coad-usen. Bicyclists are the 
least severe!)' inJured. with 83% of them having a minor or 
moderate injury . The proportion of minor or moderate 
injuries in the other three groups of road ... usccs is around tv.'o­
thirds. 

In increasing order. the proportions of serious eo cri1ical 
injuries are : bicyclists 13%; vehicle occupants 24%; 
motorcyclists 29%; and pedestri•ns 33%. Only 0.5% of 
bicyclist iqjurics are critical, compared with 2.8% of ~destri;m 
injuries. the group with the highest critical incidence. 

f'tgure l: Road injury fatalitie~. 
Ratio of m"le: female rlltH 

by ro~s•r fVI» .and ~roup, Aurtr.11li;a, 1991 
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Figure 4: Road lnjufy hospital se.,.rations, 
Ratio of m.at.e : femate ratH 
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Table 3: Road injury hospital separations, • injury severity (max. A IS) by road-user type, 
All States and Territories excluding Queensland. 1991' 

Injury Motorcydist Bicydist Pedestrian Vehide occupant 
severity (driver I pillion) 

CaO<!S Per c:ent cases Pef" <ent Case< Per cent Co!ei Per cent 

Minor 451 10.5 682 16 5 377 11 2 2447 18.6 

Moderate 2403 56.0 2740 66.2 1700 50.5 6254 47.6 

SeriOY$ 1067 24.8 418 10.1 800 23.7 2388 18.2 

Severe 132 3.1 90 2.2 230 6.8 594 4.5 

Critical 47 1.1 20 0.5 94 2.8 163 1.2 

Not known 194 4.5 186 4.5 168 5.0 1302 9.9 

Total 4294 100 4136 100 3368 100 13148 l OO 

• Cell c.ounu •• WbftQ to ftiU!I6ng; t.ee £>.u ~ ~l'ltt 
·~t~~ W¥tfftY COIIId not be dd~ tor Qtd, se:~'"'*' bWft ,.,. 

Body region o£ c.he SC\'Cresl injury in bicyduu wtul~ che lowtt C'Xtrc'IWf)' is 

The bod~ rcg.on suffenng thr IDOS( scvc:n:: mjury 11, ~hown m rnoR- likely eo be the site of che \C'\'Cf'nt UIJUry m p«icsttians 

T"blt 4. Con\1dcnntc the nl~t common locations ofinJury for aad motorcyclists. 

c<1ch of cltf ro~d .. user categoric~ in u1m: momrcych~t'l susc:.un Length of hospital stay 
their m~c ~eve~ lr'IJUty eo the lower extremities (t.c:. , the le:~ 

Lcn~th of hospiul scay providc:s a lnc:;l\lii'C of dt~ cost of m jury 
and feet); l>icycliscs are more likely t () receJVe rhe1r ntosc 

to the community and is also an indu:ator of injury severity. 
St!vert> ittjury to the: upper exm.•mities and eo ;. lts~>er c:xtem 

Comparisort of average length of st:~y on Lht bas1~ o f road~ user 
the he:1d; ptd~;.'Strians receive their most ~;ewre ir1ju ty to rhe 

type shows bicyclists scay in ho~punl fo1· a considerably shorter 
lower cxtrcmitlc~ :and to a lesser extem the head; :md vdnde 
occupJut~ .1re more likely to scverdy injure the ht>ad 

period. 0 11 average. than ochcr c;~tc);orics o f ro:ad~user (Table 
5). Tlus finding is e<>n<~<tenr wrrh bocyclists boing rhe le:>Sr 

Also of mt.ert.'"St. the relacive frequency of the head 3$ tht- tnost (everdy Injured group of road·mer(. The longes1 average 
severely inJUred rcgwon " Jo·west for motorcyclists (1 0%) and length of suy was .>ssori><ed wrrh ped<"<tnan uuunos (12 <Uys) 
hoghe« for boC)c~su (22%) and pedos!TUn> (22%). Tht rcbuve followed by mororcyc~m (8 dty<). Age of road-user os one 
frequencies or the ch~t and .s.ptne as the most sevcrdy InJUred 6nor which ,,;u mfluenct length of wy A h1ghcr pcrcennge 
body <Oj;)OIIS ar< wnrcst for vehicle OCCUp3niS (10% and '1% of dd<rly andividuals among inJU~ pedco<IIUns may explain 
rt'Sp('cri\1dy) The upper eAtrem.uy is more likely to be the 'llt< thdr longer length ofsuy. High incidence of lower cxtrert,lty 

Table 4: Road injury hospital separations, • body region of most severe injury by road-user type , 
All State~ and Te"itories excluding Queensland, 1991' 

Body Motorcyclist Bicyclist Pedestrian Vehlc.le occupant 
region (driver I pillion) 

Cases P~r cent Cases Per cent cases Per tent Cau~s Per cent 

External 474 11.0 539 13.0 270 8.0 1717 13.1 

Head 432 10.1 931 22.5 750 22.3 2272 17.3 

Face 52 1.2 137 3.3 55 1.6 383 2.9 

Chos! 130 3.0 41 10 60 1.8 1332 10.1 

Abdomen 70 1.6 88 2.1 42 1.2 262 2.0 

Sp•nt 150 3.5 60 1.5 58 1.7 961 7.3 

UPPfl extr•m•IY 710 16.5 1131 27.3 230 6.8 817 6.2 

l~r extrtm•ty 1159 27.0 532 12.9 1009 30.0 1 <lOO 10.6 

Mu1!ip1e 9 14 21.3 437 11.8 725 21.5 2689 20.• 

Un$pe<J other 202 4.7 190 4.6 169 5.0 1318 10.0 

Total 4294 100 4136 lOO 3368 100 13148 100 

• Gtll (0\11'111 ._,, •Ybrfct tO IO~o~l'ldll'lg: SH O•ta iSSI.IO~ p-1 
• lnj1.1ry """' 'kY (Ou!d I'IQt ~ dt14rm!ned fot Qld. sepeutions, ~e l»t• !Ut.lf'\ p tnt4 

. 
' 



Table 5: Road injury hospital separations, •length of hospital stay by road·user type, Australia, 1991' 

Length of Motorcyclist Bicyclist Pedestrian Vehicle occupant 
stay (driver I pillion) 

c;a.., Per cent Cases Per cent Cases P~r cent Cases Per cent 

1 to 2 days 2283 40.7 3877 

3 to 6days 1457 25.9 990 

7 or more days 1875 33.4 69Z 

Total 561 5 100 5559 

Mean stay (days) 8 .4 3.7 

. c~ (<X,Int\ .ar• subj«t to rOtJnd ing; ~oei> Data I\~UH panfl 
• Uclud~<.~~SI:'S for whiCh 'IH!gth of nav· -•s not ktlown. 

injury may also be a factor in the long length o f st:Jy o f 
pede$trians atld IHOtorcycJiscs as this injury often entails a long 
conva1csccncc. 

Trends 
T rends in Austr:'llian road crathc rataliry rates over the period 
196S.93 according to road-user t)'pt :Jre presented in Figures 
S & 6. (Nore chat the vertical axes use different scaleS and the 
l:<ltcs have been :tge-lttlnd~rdised using the 1991 Austta1i:m 
population as. ~he reference.) Vehicle occupant :md pedcstri~n 
death r.;aes h;Lve declined t re-Jdily from about 1970. Although 
the races of decline have been different for these two grovps of 
ro:ad-u~en there Ius been a very strong correlation (Pearson's 
correlation coefficient r = 0.99, p < O.OOl) between vehicle 
occupam and pedestrian death rates over the period 1968-93, 
reflected in the overnll $imibrity of the shape of the t\\'0 
graphs (Figl•re 5), In contrast, there has been little rc;.al change 
in bicyclist death r.1tes throughout the 1970s aJ\d the first half 
of the J980s, A considcr<1blc decline is ev1dent post 1988. 
Motorcyclist rate.s displayed a srrikingly different pattern to the 
o ther ro<1d-oser .s ro ups. with a pn:mounced r-ise in rares 
pla~eaUJng in the mid 1970s followed by an equally 
pronounted decl ine from about the mid 1980s. The 
correlations between vehicle octup:mt n-ttcs and bicyclist and 
mOtorcyd i$t ralt:~ ovel' lhe pe riod 1968-93 were relatively 
weak. in contrast tO th:oH betwt:t!n vt!hicle occupants a1ld 
pedesll'ians. 

Long tetm trend data in national hospital scpuations arc no~ 
available. There w<~.S a decline in che number of separacions 
between ·1990 and 1991 of 11% for bicvclists and 16% for 
pedt:-stri;ms. althOugh a slighr inc rease' was observed for 
motorcyclists (0.3%): 

Discussion 

lt has been 5uggeo;t~::d thnt the attentiOJl pa1d to the ~fety of 
specific road~users rcOccti the relative <:ontributi<>n of chose 
groups eo the road coil, chac is, the number of fatalities they 
represcm/• Rather ,h:.m relying o n a .single n1easure such as 
mortality, e.xami1li11g a wider range of injt•ry exp erience 
indic:ators should give a better irnpre..:;sioo of the nature and 
significance of injury problents facing road-users. and provide 

69.7 \498 37.8 748 \ 49.\ 

17.8 796 20. \ 3456 22.7 

12.4 \665 42.1 4294 28.2 

100 3959 tOO 15231 100 

12.0 7 .7 

an improved basis for public heaJrh policy and action. The 
infonnat.ion presented in this paper goes some way towards 
providing a more- complelf: picmrc by describing important 
char<~ cteristic) of non-fatally as well as fa rally ioju rcd road­
use-rs. lt shows that injury experience depends o n road-ust:r 
type. a'nd this has i1upJicarions for both prevention and 
trcam1ent. 

Cert.'LinJy. vehicle otcupo.mts dorninate 1n tt:n'nS of r'lu1nber:s of 
persons hospitalised or killed. Wllcn fatality rates arc examin ed 
b)• age-~q-Oup. vehicle occup:uHs have h.igher races than any 
other road-user group across all <~ges . The same is true for 
hospitalisation races except :u ages 0- 14 years. whHe bicyclist 
rates exceed those of vehkl~;: occuparus. The compar.uive rates 
which we have presented arc based on population 
denom.inators. in v./hich the populatio11 at risk is assumed to 
be al l pe rsons in a g iven age-grou p in the Australiao 
population. T hese races may not express differences in risk as 
wcU as race calcul;;etions that are based on ;)Jternative exposure 
denominators such as distanct· travciJcd o r m1mber of licensed 
driven. For example. the dea(h race of motorcyclists (in 1988) 
was 4.4 t imes grcacc.·r than that of vehicJe OCCtlp<mts when 
me:u.ured as deaths per 10,000 l'egiscered vehicles.'• (For a 
d iscussio n of the i ssu~o; involved in selecting appro priate 
exposure de nominators rhe reade r is referred to a rece nt 
N<1tion:ll Injury Surve illance U111t (NISU) report prepared by 
Cameron & Oxloy. ') 

Gender differences in injury r;ates. :.r~ "triking. Divergence of 
m:;~ l t! and fel'n:lle r~~tes tS greatest in )are childhood and e.~rly 
adulrhood. T he reasons underlying the ditTc:rences :1re rlot well 
Lu1dt>rttood. Explanarory factors may lndudc differential levels 
and pattern$ of usage o f the vanous fo rms o[ tr::anspon: for 
example, there a.re fewer female motor<.:ydc riders; m:tles ::1l~o 
tend tc) be <)ver-represerued in some high risk acrivicies such 
as drink-driving." 

l t is 110 t possible to prcsem finer dt:t:lilc:d :an:tlyses of age at)d 
sex dlifferet1ces across road-user types in this .Bulletln because 
of space restriccions; however, such J'lla(erial is d etailed in the . 
N ISU repon : R oad Injury in AustraHa, 199 1.0 The rep()rt 
shows. for c:xample. that in the 15-29 age .. group the number · 
of scpararions for male mocorcydi5ts exceeded by a third the 
n umber of se paraclons for rhe known high risk group of 



Figure 5: Trends for pedestrian and 
vehicle occupant fatalities, Australia, 1968-93 

m otorcyc li tOt 11 Indeed , 
du u nct cm phtasi s o n 
m o tOr4:ychns nuy be c:alled 
for g•vtn that in the 
unporunt cuget group o f 
yountt nules. the- number of 
mocorcychsu admau ed to 
Au~rnlun hospw;als now 
exceed'\ the number of 
v~hidc: dnvcN adrtUlted. 
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PcdC\t rtans have the highest 

p roport ao n of 5eve re to 
e-nuc:~ l inJUrit!S. ~I his probably 
re<iuh.s from ;a combinauon of 
facroN acung eo u1crea.~e their 
vu lncrabtl11 y. Phys•olog-ical 
roleuncc 10 unpact as lowest 
at rhc txnemc5 of t~ges. and it 
u lt those 1ges that injury 
n ccs '"" h1ghcst. 1\ddioon>lly, 
noarly all p<desttun IOJunes 
~uh from a colli,.ioo w1th a Year 

younN ml lt dnvtrs-dcmonstr.tti ng :a problem wh1ch was noJ 
e"'dcnt m .. the farohty dilta Th.J;;. tinding hlS unphcomons for 
th e pnOrtt1'4fl tio n and t<~ rgecmg o f r1 3t10rl31 an d Sta te 
m ororcycle ~fety programs. 

The commonest 5cvere injury amo ng non ~fatally, injured 
motorcyclists 15 leg trJum;a. T he irlJuty can result in e xtt'ndccl 
:and co~tly hospital procedures such as surge!)'. skin and bo ne 
g raft4;. JOint reconstruction a nd h mb amputauo n.w T he 
average length of he»pit>l St~y for motorcyclists was 8 . .; da)'S, 
che <econd h 1gil<!l •fm pcde>truns ( 12 days). refl<eting the 
scvtnty of lowtr extrmmy injuries. Given rhe young age of 
most rnotorcych~ts. scv«c leg rrauma can antount to nun) 
years of n:dut<d qual1<y of life. Modi6c;tuon, •n nl()(Orc)'cl< 
dcs•w• such u provts1on of leg procceton and dt\ elopmau o f 

pr<Mtctive ndc:r :apputl may 
help to reduce the \evenry of 

(;asrer and heavier vehicle. 
whereaJ rnotorcyclin and 

b1cychst InJUries o ften do nOt uwolve another vehicle. The 
\eventy of pedestrian injuries (often uwolvmg the lower 
hmb<) is c leady embodied in che me•n length of hospical srny 
o f 12 days. the highest of all ro•d-user groups. Severe leg 
111J Uries are usually caused by the frOm bumper or leading 
edg~: of Lhe striking vehicle . Modific;ttion of the fron t and 
upper surfaces of cars has the poccmml lO rt!duce the severity 
o f pedestrian 1mpact:s. Further g.tin.s m pcd(!')trlan 5afery may 
be had by reducing vehicle spuds: a rec~m ~lUdy o f fatal_ 
pe destrian accidents in Adel2idt' concluded Lhat 1 reduction of 
ju:st 5 l m/h in veh1clt travelling ipccds could reduc~ the 
modcnce of &tal pedesuun crashes bv up eo 311"." 

Non-fatal bJcydc: injurie) ne d1mncc 111 tlut h.tlf oc.cur in 
duldren aged 54 14 yc.1rs. and they uc the lu..st severe 

leg inJurie\ 11 Comp:ued With 

o th er non .. f:u:a ll y lnJU red 
road- users in Austrah~. n is 
leu likely thot 1 he head will 
be rhc mon severel y inj ured 
body region on 3 motorcyclist 
(T able 4); this is likely eo be 
due: tO t iH· protec ti o n 
ac-hu,:\o'ed by wc;~ring ~ c;r.ash 
hdnu:t. Further ~afety g;um 
c;ould be ma~ u1 the MC.l of 
hdm~t pc:"rfonn.J.ncc: m \'C-ry 

S<\'Cre cr.uh'""'· for front .md 
side •mp;u.h, omd HI helmet 
retenuon 't) stcnu . u W ith 
reg<nd to Uiilh prcvencjon, 
speeding :ut~l :alcohol are 
known moton.yclt> cr.b..l1 rlsk 
facton.n Mc:a\ure\ .-.uued at 
red ucing these f:H:tors 1n the 
motoring conH'IIunity should 
no t ove rloo k lhe 

Figure 6: Trends for motorcyclist and 
bicyclist fatalities, Australia, 1968-93 
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compucd w ith other ro:.d~Uift!r'\ , The majority or hotpita.l 

:~dmis.sions from bicycle injurit:S do uot stem from a colhsion 
with 01nothcr vehidc---u1 nuny c:nes thc:y occur as a result of 

younger bicyclists fa lhng ofT their bike!.. ''\ The relatively 
minor nature ·of -,uch traffic incident~ i41 consastenc \VJth the 
low severi[)' and short :.vcr.agc length or ~uy m hospital for 
bacyclins. In ... depth accident 1nvcnig~non h2s shown that 
around f\\'o-thuds of severe bicycle mjunc:s uc au.scd by ;t 

suiling vehicle (usu>lly the front bumper or loding edge) and 
the speed of the velucle contributes to both m.sh occurrence 
and tDjury $t'Ytnty.'7 Rtducitag urbln speed limits l1 likely to 
rrducc the number 2nd seventy of bicycle injuries. Other 
po;uablc g{rty mdiurfl uKiude pro\'liiOn of Uplf'lte bicycle 

p>ths •nd leg:ths.ng n<hng on footp>tlu. 

M1nd2.tory b•cyc-te ht"lmet wcanng an Aunraha wai. 
mtroduced gndu>lly over the penod July 1990 to late m 
1992. (Prior to lhis. there w~ an tncreasc an he:lmer wtlring 
r.1t~ on a volunury bas.~s.) The: mcroducuon of m~ndatory 
hdmet weanng has reportedly COlllCaded wnh a siuable 
reduction m the number of biC)'Chu:s wuh head UlJUne-s an 
Victoria.1t As~es~mem or Lhe extent to which helmet weanng 
has Qused the recent downw:.rd trend nl b1cycle fa raluies u 
difficult btc4luse r()utu' e dea lh\ d:na don•t provade any 
infonnation on the n;nurc of fu:tl lnJUn~ (e.g .. whether a 
death was due to head inj ury and whet her ~ heh1'ec w3\ 

worn) and is lj;nhcr con1phcotcd by the f.1ct that de>tl" for all 
road-user types have been dc:c-rca~inN- over rtreru ye.'lrs. The 
1991 hosp1ta.L admiss1ons data cover the tran"iuon period from 
voluntary to mandatory wearing and are thercforr, limited in 
bemg able to demonstrate an :associ:u io n bcrwt:cn hcimct 
we:.ring and incidence of head mjury m bicycliSts. 

Over the period 1968-1993 vehicle occu1» nt fata lity rate< 

have fallen from a high of 2 1.9 deaths per 100.000 m 1970 <O 

a low of7.5 deaths per 100.000 in 1993: 1.c., the current r.ne 
has reduced to one-third of the 1970 figure. Pedestnan rate. 
have also shown a subsuntial decline rcducin~ from • high of 
7.6 deaths per 100.000 ID 1969 to a low of 1.9 deaths per 
100.000 in 1993 (one-qu•ncr of the 1969 figure). The <Jewee 
of correlauon between vehicle occupant <1nd pedestrian 
faulity rates over the penod w.s unexpectedly high. Some 
level of correlauon u to be e xpected g1vcn that most 
pedestrian fatahties •nvolvt l colhs.aon with a moc:or \'chide. 
Howc\·er. ccru1n f:~cton ;~pomib1e for dcchnes m \·chide 
occupant faulity r:nes such .&s s.e;u-bch use and hnprovt>d 
crashworthinc:ss of vc:htclc pmcng(:r comparunenu c;a.rul()( be 
expected to influence: pede1tnan de:;~th rates. Therefore thC" 

very strong observed com:uuon 11 surpnsm~ h >ugg<sts that 
factors tending to reduce motor \·ehtclc cnsh~ m general, 
may also ducctly or indirectly reduce pcdcs•rian-ve:htcle 
crasht"S. Pb.usiblc fic.ton include lower level~ of )p<cdmg, 
drink-dnving an~ exposure eo mot.or vehicles during periods 
of depr~ economic activit)'. funhcr research n need~ to 
understand the mfluence of thest' faC'tOI") 

In recent y~n. Australia has ac-hieved impressive reduct'aons 
in road f.lt<llity levels for both protected :and unprotected 
road-users. This p01per identifies several area\ in which the 
experience of unprotecced road-users ., di.srinct from th:~t of 
vehicle occupants. lt should be pmsiblc eo nchicvc even 
greater re.ductions in injury levels by paying specific :mcmion 
t o the c haracteris tics and sp ecia l road $afcty nee d \ of 
motorcyclists, pedestriam and bicyclins. 

Data issues 

1. Data sources 
The fatality mta presented ID this paper are denved from 

the Atmnlun Bureau ofSwisrio monility uott t<eords. 
The hoop1t.1l separ.uions data arc denved from the lll· 

p>ti ent morb1<hty collectioos mamtained by the Sute and 
T ern<Ory h..tth 2u<honnes. lt should be noted dut dau 
suppbed from NSW w""' wbJ<et to sampbng of Ca!d ID 

> vmiJ number c( hosporab 1\s a resuJr the cell COUDI> 

rq>OIUd in cables oa boopial oepanaom ore !wed on 
aoimaus,....,. of which- not whole numbers. h>•mg 
a very mull suncbrd error. Cell counu have been 
IOUJKied ID me J1COiftl wbolt number "'bere neceuuy, 
"""'"'DB that ccU coun1> Will not alw>y\ wm tO column 
rocab. 

The populauon U.St'd as tht' denommator for rate 
calculations was the esnmated fe\1dent population of 
Auotnlia for 1991, bas<!d on the Awtnhan Bure•u of 
StatiStics 1991 Census ofPopulaoon and HoiWDg. 

2. E:eode range 
The data are resn:i~d to ICD9 '<xtenlal c.use' codes m 
the range E810.0 to E81'1.9 (motor veh1cle traffic 
ace idenn) mdusive or E826.U to E826. 9 (pedal cycle 
accidents). The fourth dlgu defines the road-u•<r type. 
The table below shows the E-<od< r;ange< wh1ch define 
the fOur road-user types wed in this Uubctln. 

la•d u."type ~digiti--
_....., 

Matorqclilt 1810-£819 .2 or .J 

l i<ydist E81D-EI19 .6 
Ellfi . I -ion E81Da19 .7 
E826 .0 

Vehicle__, E81D-EI19 .oor .1 

3. Data transformations 
To pro,ide iolomubon about the: ~ve:ncy of tnjuntS 
~I of sevnxy and body reg.on of moot ~...., IDjury) 
received by person> adm1ned to hosp1ul, the 1991 
separations data were mapp~d by NISU. unng 
MacKenzie"s ICDMAP Joft•·ne.•• to ampute an 
Abbttviated ln.JWY Score oo the b>m of the ICD9-CM 
dugnow codes. c-lix wbich mJun<s of equal >CVmty 
were received to two or more body rc810Di wc:.re 
classdied as 'muluple'. Tbe diagnosii codes proVlded by 
Qu~ fO< 1991 were JCD9 codes wd therefore 

could not be mapped for mjury severity UWlg ICDMAP 
wh 1ch reqw..,. ICD9-CM codes. 

4. Further information 
For further mfomution <daring to any of the •bove d>a 
issues.. or interp~tation of statistics, inu:resced rc:~dm an: 
referred to the publication Road Injury in Auunha, 
1991.• 
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