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EXECUTIVESUMMARY

FromthelstJuly 1990, Victorianlegidationrequiredall bicycliststowear anapproved hel met, securely
fastened. Theintentionof thelaw wastoincreasehelmet wearingratesfor al groupsof bicyclistsinthe
Stateandtoreducetherisk of severeheadinjury tobicyclistsinvol vedincrashes. Anunintended effect
of thelaw may havebeenareductionintheamount of bicyclingandthenumber of bicyclists. Themajor
focusof thepresent reportisto comparebi cycleusageand helmet wearing behavioursbeforeand efter
theintroductionof theVictorianlaw andtodescribetheobservedtrendsintermsof changesintherisk
profileof thebicyclists.

Since1987, aseriesof observational surveysof bicycleusageand hel met wearing hasbeen conducted
by theM onash University Accident Research Centre(MUARC) for VICROADS(figurel). Each
survey collected dataon bicycleuseand hel met wearing from arepresentativesampleof bicyclists
observedinmetropolitan M e bourneduring atwo-week, non-holiday period over 8am-6pm, sevendays
aweek. |dentical survey methodol ogy wasadopted during each of theMUARC surveysandthedata
formingthepresent eval uationisbased on observationsmadeat the64 sitescommontoeach survey.

Figurel
Observational Surveys of Bicycle Use and Helmet Wearing

1987/88
November - January
(105 sites)

1990
May/June
(80 sites)
Timed Exposure Data on Children Only

<4 July 1st, 1990
Helmet Wearing
Law Introduced

1991
May/June
(64 sites)

1992
May/June
(64 sites)

BICYCLEEXPOSURE

Estimationof bicycleuseinmetropolitanMe bourneindi catedthat overall total bicycleexposure(billions
of seconds per week) had decreased during the survey periods but that adults had increased their
exposure(figure2). Based onthecomparisonwiththefirst survey intheseries, bicycleusageinadults
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had doubled over theperiodNov 1987-May 1992. However, exposureinchildren(i.e. thoseaged 5-
11 years) in 1992 was 10% lessthanthe pre-law level sassessed in 1990 and teenage exposure had
decreased by 46%. The magjority of thisdecreaseinteenage (i.e. 12-17 year old) exposure (44%)
occurredinthefirst year after thelaw wasintroduced. Onthebasi sof thesemeasurementsof bicyclist
exposure, it gppearsthat thecompul sory helmet wearinglaw had node eteriouseffect onadultbicyclists
but that it had amoderate effect on children and amajor effect in teenagersimmediately after its
implementation.

Figure 2
Estimated bicycle usein Melbourne according to age group

week)
B

Total Bicyclist Exposure (billions of seconds per

Dec '87/ Jan '88 May '89 May '90 May '91 May '92

Survey

- —¢ - -5-1lyearolds —©- -12-17year olds —®—— 18+ year olds

Examinationof thecountsof bicyclistsobserved duringeachof theM UARC surveysindicatedthat there
had beenadropinthenumber of bicyclistsduringthefirst year after thelaw wasintroduced (figure3).
Thisdropwasgreatestinteenagerswho might well havebeenthegroup mostinfluenced by thehel met
wearinglaw (asevidenced by thefall intimed exposure). Thedecreaseinthenumber of childrenwas
acontinuation of thedeclineinchildnumbersthat wasal ready apparent beforethelaw. Basedonthese
figures, itwoul d seemthat theintroduction of thelaw probably hadanimmediateeffect onthenumber
of adult andteenagebicyclists. However, duringtheperiod 1991-1992, therewasanincreaseinthe
number of bicyclistsof all ages. Asaresult of theseincreases, thenumber of adultand childbicyclists
in 1992 wasnot much smaller thanthe observed numbersin 1990. However thenumber of teenage
bicyclistsremained considerably lessthanthepre-law levels.
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Figure 3
Numbers of bicyclists observed during each of the MUARC surveys
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HELMET WEARINGRATESINMETROPOLITANMELBOURNE

Therehasbeenasignificant post-law increaseinhelmet wearingratesinall age-groups(figure4). In
children, wearingratesrosefrom65% pre-lawtoapost-law level of 78%in1991 (77%in1992). Adult
ratesrosefrom36%in1990to0 74%in 1991 (84%in 1992). Teenagehel metwearingratesremained
thelowest of all threeage-groupsbut hada sorisensignificantly fromapre-law level of 21%t045%in
1991 (59%in 1992).

Figure4
Helmet Wearing Rates in Melbourne 1987-1992

Helmet Wearing Rate (%)
g
|
T
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HELMETWEARINGBEHAVIOURS

Duringthe1991 and 1992 surveys, informationwascollected onvarioushel met wearing behaviours.
Theseincludedwhether thebicyclistwascarryingahe met rather thanwearing one, whether thehel metis
chinstrapwassecurely fastened andthetypeof helmet beingworn. Thisinformationwasnotavailable
prior totheintroduction of thelaw and soisonly ameasureof thecontinuinginfluenceof thehel met
wearinglaw.

By combiningthenumbersof bicyclistscarryinghel mets, but notwearingthem, withthenumber of hel met
wearersan estimateof helmet ownership hasbeen obtained. Helmet ownershipratesdecreasedfrom
82% in 1991 to 78% in 1992 amongst children but increased significantly in the other age groups
(teenagersfrom 57%to 65%; adultsfrom 76%t0 86%). Amongst helmet owners, therewasaslight
increaseintheproportionof bicyclistswearinghelmetsin 1992 comparedto 1991 for childrenand adults.
In 1991, 20% of teenage helmet owners were carrying rather than wearing them; this decreased
significantly to6%in1992.

INn1991, oneyear after thel aw wasintroduced, theproportion of helmeted bicyclists(of eachageand
sex) withtheir chinstrapsdoneup exceeded 97%inall but mal eteenagersfor whomtheratewas94%;
by 1992, al ratesexceeded 97%.

The1991 and 1992 surveysindicated that adultstended towear fewer hard-shell hel metsthan both
childrenandteenagers. Hard-shell helmetsweremaost commoninchildren. In1991, 12%of children,
30% of teenagersand 53% of adultsworesoft-shel| helmets. By 1992, the proportionsof soft-shell
helmetshadfallenineachage-group (11%inchildren, 27%inteenagersand 42%inadults).

CONCLUSIONS

Themandatory helmetwearinglaw hasachieveditsgoal of increasing bicyclehel metwearingratesfor
al groupsof bicycliststhroughout metropolitanM e bourne. Twoyearsafteritsintroduction, highlevels
of hemetwearing havebeenmaintainedinadultsandchildren. Bothadultandteenagerates,inparticular,
arecontinuingtoincrease.

Thefirstyear followingtheintroductionof thehd met wearingl aw coincidedwithareductioninthenumber
of peopleriding their bicycles. By 1992, two years after the law, the number of bicyclists was
approaching pre-law level sinadultsand children but wasstill greatly reducedinteenagers.
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BICYCLE USE AND HELMET WEARING RATES IN MELBOURNE,
1987 TO 1992: THE INFLUENCE OF THE HELMET WEARING
LAW

1. INTRODUCTION

From 1 July 1990, Victorian legidation required bicydliststo wear an gpproved helmet whilst bicycling.
This requirement is specified in the Road Safety (Bicycle Helmets) Regulations 1990, under the Road
Safety Act 1986, and provides exemptionsfor participantsin authorised bicycle races and people who
would find it extremely difficult to comply with the regulation. An exemption has aso been granted to
Pogd Ddivery Officers riding bicycles whilst delivering mail (Leicester et d, 1991). In practice,
exemptions have been difficult to obtain and it is understood that fewer than 50 have been granted to
date.

Victoria was the firgt state in the world to introduce compulsory bicycle hemet wearing. The more
important activities during the preceding decade which paved the way for this initiative have been
described by Vulcan et d (1992). Appendix 1 setsthese activitiesinto atimetable of eventsrelating to
the use of bicyclehemetsin Victoria Any conclusions about the possible effects of the introduction of
the hdlmet wearing law on bicycling habits need to be considered in the context of this sequence of
events.

The law was introduced as a means of increasing helmet wearing practicesin dl groups of bicydigtsin
the State. By increasing helmet wearing rates, it was expected that the number and severity of head
injuriesin bicyclistsinvolved in road crasheswould be reduced. However, it was possible that the law
could have an unintentional outcome resulting in a reduction in the number of people riding ther
bicycles.

Since 1987, a series of observationa surveys of bicycle usage has been conducted by the Monash
University Accident Research Centre (MUARC) for VIC ROADS. Each survey collected data on
bicyde use and helmet wearing from a representative sample of bicyclists observed in metropolitan
Melbourne during atwo week, non-holiday period over 8am-6pm, seven daysaweek. These surveys
have asssted in providing the basisfor an evauation of the effectiveness of the Victorian bicyce hemet
wearing law. In paticular, they have endbled an examination of whether the new legidation had
achieved its god of increasng bicycle hemet wearing rates for dl groups of bicydists throughout
metropolitan Mebourne. An anticipated direct benefit of the law was a reduction in the number and
severity of injuries in bicycligs involved in road crashes and this has been evduated esawhere
(Cameron et a, 1992).

During November - January 1987/88, a survey of 105 sitesin Me bourne was conducted to study the
redive safety of footpath bicycling; measurements of bicycling exposure, in terms of bicycling time,
were aso collected (Drummond and Jee, 1988). In May/June 1990, afurther survey of asubset of 80
of the sites observed in 1987/88 was undertaken to examine child traffic behaviour (both as pedestri-
ansand bicyclists) in terms of exposure and accident risk (Drummond and Ozanne-Smith, 1991). The
1990 survey focussed on child behaviour and accordingly no timed exposure data was collected on
adults. However, the numbers of adults were counted in the same way as the children. Observations
of bicycle hadmet wearing rates were reported for both children and adults. The importance of the
1990 observationa survey was that it was conducted about five weeks prior to the introduction of the
bicycle hemet wearing law in Victoria. This means that the 1990 survey provides excdlent pre-
intervention data on bicycle usein children and hemet wearing in dl age groups.
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Anecdotd reports suggested that an unintended effect of the compulsory bicycle hdmet wearing law
may have been a reduction in the amount of bicycling. Because of this possihility, and a need to
evauae the benefits of the law after itsintroduction, another observationd survey of bicycle usagewas
conducted by MUARC in May/Jdune 1991. This utilised the same methodology used in previous
MUARC surveys and was based on afurther subset of 64 of the sites previoudy observed. The 1991
MUARC survey provided post-intervention data on bicycle use and hdmet wearing in dl age groups.

Theresultsof the pre and post intervention eval uation of hdmet wearing ratesand bicyclist heed injuries
have been recently published. In summary, the evauation found:

The mandatory bicycle helmet wearing law implemented in Victoria on 1 July 1990
has been successful in building on past efforts to promote helmet use by bringing
helmet wearing rates to new high levels for all bicyclist age groups, both in
Melbourne and country Victoria.

The introduction of the law has been accompanied by an immediate large reduction
in the number of bicyclists with head injuries. Apparently this has been achieved
through a reduction in the number of bicyclists involved in crashes (at least partly
through a decrease in bicycle use) and a reduction in the risk of head injury of
bicyclistsinvolved in crashes. (Cameron et al, 1992)

The above report did not discuss in detall any possible unintentional side-effect of the law such asa
decline in bicycle usage. Although it included a section on bicycle usage results from the 1991 and
1992 (preliminary data) surveys, its focus was on an evauation of the pre- and post-law helmet
wearing rates and the corresponding reduction in bicyclist injuries. However, as pointed out by
Cameron et d, one possibility isthat the reduction in bicydist head injuries could be partidly attributed
to fewer people riding their bicycles (Cameron et d, 1992). With a reduction in the number of
bicycligts, it would be expected that there would be fewer bicyclists involved in crashes.

A smilar pattern of outcomesfollowing introduction of ahelmet wearing law has aso been observed in
New South Waes. An evauation of law compliance and numbers of bicyclistsin New South Wales
after implementation of a compulsory bicycle helmet wearing law in that State has recently been
completed (Walker, 1992). Unlike the Situation in Victoria, the helmet wearing law was implemented
Intwo stages - asof 1 January 1991, dl bicyclists aged sixteen years of age and older wererequired to
wear helmets; from 1 July 1991, this requirement was extended to bicydlists of al ages. Evauation of
the effectiveness of theintroduction of the two stage law was based on a series of observational surveys
conducted during the Easter school vacation period. Following implementation of the law, helmet
wearing rates had risen dramaticaly and the number of bicyclig fatalities had decreased by 59%
(Waker 1992; Waker 1991; Roads and Traffic Authority, 1991). However, the evauation aso
found that the number of child bicyclists during the Easter school holidays had decreased by 36%.
Despite an gpparent initid increase (6%) in the number of adult bicycligts, an assessment of bicycle use
16 months after its introduction showed that adult bicyclist numbers had aso decreased (by 14%).

The mgor focus of the present report is to compare bicycle usage in metropolitan Mebourne before
and after the introduction of the Victorian law and to describe the observed trendsin terms of changes
intherisk profile of bicycligts. The 1991 MUARC survey was repested in May/June 1992 asameans
of assessing whether the bicycle usage and helmet wearing rates assessed in 1991, one year after the
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implementation of thelaw, had been maintained over alonger period of time. A detailed description of
the findings of the 1991 and 1992 MUARC observationa surveyswill aso be given.

2. OBJECTIVES

Based on the results of the MUARC series of surveys, the objectives of the current report are to:

present the results of the 1991 and 1992 observationa surveys and to compare these to the two
earlier surveys,

investigate bicycle helmet wearing rates two years after the introduction of the bicycle hedmet
wearing law;

assess the qudity of helmet use in terms of whether the chin sirap is done up or not;
determine the proportion of soft-shell hdmetsin use;

determine whether bicycle use has decreased following the introduction of the compulsory
bicycdle hedmet wearing law; and

describe the trends in bicycle use in terms of trends in the profile of those at risk of accident
involvement.

3. BACKGROUND TO THE MUARC OBSERVATIONAL SURVEYS
OF BICYCLE USE AND HELMET WEARING

Figure 1 summarises the time frame of the MUARC obsarvationd surveys of bicycle usage. With the
exception of the 1987/88 survey, dl observations were made during the months of May/June. The
1990 survey collected timed exposure data on children only, athough bicycle hemet wearing was
recorded in adults. Not withstanding these limitations, this series of surveys can be used to draw
comparisons between bicycle use prior to the law and after its implementation, particularly in children
under 18 years of age.

The 1987/88 survey was commissoned by the then Road Traffic Authority and the State Bicycle
Committee. The motivation behind it was aneed to provide an empirica basisfor policy decisonson
the possible legdisation of footpath bicycling for specific bicyclist groups and/or specific locations. An
assessment was made of the rlative safety of bicycling on the road and footpath and of a variety of
different bicycling behaviours that might put bicyclists at increased risk of accident involvement.

VIC ROADS sponsored the 1990 study in response to the Socid Development Committee of the
Victorian Parliament identifying a need for exposure data for children in traffic (Socid Development
Committee, 1987, Recommendation No 38). The study was timed so asto be conducted prior to the
introduction of the compulsory helmet wearing law. It was intended that the results would assist in
Setting priorities for gppropriate intervention strategies to prevent injuries to child pedestrians and
bicyclists. The data collected aso formed the ided basis upon which a pre-post intervention type
eva uation of the hemet wearing law could bedesigned. For thisreason, adult helmet wearing datawas
also collected.

Following the introduction of mandatory helmet wearing, it was necessary to conduct an evauation of
the effectiveness of the law in achieving its specified gods. For thisreason, and becauseit wasfelt that
an unintended effect of the law might have been areduction in bicycle use, an observationd survey of
bicycle usage was conducted by MUARC in May/June 1991. Thissurvey, performed at the sametime
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of the year as the 1990 survey, provided information about bicycle helmet wearing habits dmost one

Figure 1
Monash University Accident Research Centre (MUARC)
observational surveys of bicycle use and helmet wearing

1987/88
November - January
(105 sites)

1990

May/June
(80 sites)
Timed Exposure Data on Children Only

<4 July 1st, 1990
Helmet Wearing
Law Introduced

1991
May/June
(64 sites)

1992
May/June
(64 sites)

year after the law was introduced.

The survey in 1992 was designed to assess whether the behavioura changes (both with respect to
bicycle use and hemet wearing) observed one year after the introduction of the law were being
maintained.

In order to make valid comparisons between the observationd data collected during the 1991 and
1992 surveys and that collected prior to the introduction of the law, identica survey methodology was
employed for each survey. Since amgor determinant of bicycle use is season of the year, the 1991

and 1992 surveys were conducted during the same time of year asthe 1990 survey. Further details of
the survey methodology for the earlier surveysare given in Drummond and Jee (1988) and Drummond

and Ozanne-Smith (1991).

4
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4. SURVEY METHODOLOGY
41 SELECTION OF THE SURVEY SITES

Because the mgority of bicyclist casudty crash involvements occur in the Mebourne Statistical
Divison, the 1990 MUARC survey redtricted itsdf to the metropolitan area. A subset of the regions
used in the 1987/88 footpath bicycling study was selected for usein the 1990 exposure survey. Of the
105 stes observed in 1987/88, 80 were re-visited in 1990. Full details of the selection of this subset
are described in Drummond and Ozanne-Smith (1991). To enable vaid comparisons, these same
regions also formed the basis for site sdlection in the 1991 survey (figure 1).

Because of logigtic, costing and time congtraints, the 1991 survey was based on 64 randomly sdlected
stesin the Melbourne metropolitan area. These were chosen to be a subset of the 80 sites observed
in the 1990 survey. Sites were drawn from five regions around Melbourne, representing the total
metropolitan area. The selection process was conducted in such away that the form of the weighting
factorsfor scaling up the observations from each region to the whole of Me bourne wasthe same asfor
the earlier surveys (see Section 4.6). This means tha the estimates of total bicycle exposure in
Melbourne (in seconds of bicycling per week) from the 1991 survey are directly comparable to the
estimates derived from the earlier surveys described above.

The 1992 survey was based on observations of the same 64 sites used in the 1991 survey.

Appendix 2 ligts the full set of Stes observed during the series of MUARC exposure studies. The
subset of 64 stes observed in 1991 and 1992 (and hence included in each of the four surveys) are
clearly indicated in this Appendix.

Table 1: Regions and local government areas (LGAs) sampled in the 1991 and
1992 surveys
Region
North West North East Outer Eastern Inner South Southern
Eastern
Broadmeadows [ Northcote Croydon Port Melb. Brighton
Keilor Preston Ringwood South Melb. Sandringham
Sunshine Heidelberg Doncaster Fitzroy Caulfield
/Templestowe
Altona Diamond Valley | Box Hill Richmond Malvern
Williamstown Kew Nunawading Prahran Oakleigh
Footscray Hawthorn Knox Collingwood Moorabbin
Essendon Camberwell Waverley St Kilda Springvale
Coburg Berwick Dandenong
Brunswick Mordialloc
Chelsea
Frankston

Specific information relating to the 64 sites observed in 1991 and 1992 are given in Table 1 and Table
2. Table 1 showstheloca government aress that the 64 observation Sites represent. The actud total
road lengths in each region are given in Table 2. These are important because the weights involved in
the scaling up procedure are based on knowledge of these road lengths (see Section 4.6).
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Table 2: Total road length by type of road in each region (in kilometres)

Region
Inner
Road Class North North East Outer South Southern
West Eastern
Eastern
Arterial 401 272 481 150 490
Non-arterial
2597 1795 2875 693 2743
(local)
Total 2998 2067 3356 843 3233

Table 2 dsoindicatesthat, within regions, road typeswere classfied aseither arterid or non-arterid (ie
locdl). Thiswas necessary because therisk of crash involvement, the location of bicycle use (whether
on road or footpath) and bicycling behaviour is different for the two classes of road. Furthermore,
based on the proportion of the total road network they account for, arterial roads witness more crash
involvements than would be expected. For this reason it was considered appropriate to over-sample
arteria road Stes.

Sites were sampled from the 5 regions of metropolitan Melbourne according to that region’s share of
the total road network. Arteria road sites were over-sampled by afactor of 3. This resulted in the
alocation of Stesto regions and road class as shown in Table 3.

Table 3: Allocation of sites across regions and road class in 1991 and 1992

Region
Inner
Road Class U\(/):sr: '\é(;rst? E(;lsjtt:: n E?g:;?n Southern| Total
Arterial 5 3 6 2 6 22
Non-arterial 9 8 11 3 11 42
Total 14 11 17 5 17 64

4.2 DEFINITION OF OBSERVATION ZONES

For eech MUARC survey, the same definition of observation zone (Ste) was used:

Observation zone: alength of road stretching from thefar Sde of the slected intersection (if gpplicable)
to a pre-determined boundary (contingent on road geometry).

Observation zones were categorised as arteria or non-arterid. Appendix 3 provides adiagrammatic
representation of the definition of observation zones into one of these two classes of roads. The
definition of an arterid observation zone was that of alength of road including the intersection of two
arteria roads. However, non-arterial zones were defined as occurring in one of two ways:

two intersecting non-arterid roads. Inthiscasethe non-arterid zoneincluded theintersection; or

intersecting arterid and non-arterid roads. In this case the observation zone was located in the
non-arterial road and excluded the intersection.
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This definition was necessary because the population of dl possble sites had to be defined in such a
way that they did not overlap and double-count parts of the road system.

4.3 OBSERVATION PERIODSAND TIMES

The surveys were conducted on seven days a week over atwo week period. In 1991, this period
commenced on 26 May. In 1992, the two week observation period began on 22 May. Like the
earlier MUARC surveys, the observation periods were constrained to occur during weeksthat did not
contain any public or school holidays.

For observationa purposes, four time blocks were defined - weekday morning, weekday afternoon,
weekend morning and weekend afternoon. Each of these blocks were of five hours duration.
Observation sessons were held in the morning from 8am to 1pm and in the afternoon from 1pm to
6pm. Most steswere observed over 2 sessons of 5 hourseach. 1n 1991 and 1992, one site (1991/
92 Site no. 15, Appendix 2), was observed over three sessions. Site 16 was observed only once in
1992. Thisresulted in atotal of 129 sessonsin 1991 and 128 sessionsin 1992 representing 640 hours
of observation.

Daawas collected for only 50 consecutive minutes of every hour to ensurethat observers gpplied their
full concentration to the task for the duration of the observation period.

If another bicyclist was seen riding through the zone at the same time as one was dready being
observed, the second bicydlist’s age, sex and helmet wearing status were recorded, even if their
exposure time could not be measured. When the latter Stuation occurred, the average bicycling time
(for bicydligts of the same age group observed within that region and road class) was assigned to those
bicycligts for data analysis purposes (see Section 4.6).

4.3.1 Police Enforcement of Bicycle Laws During the 1991 Survey Period

A bicycle safety seminar washeld in Gedong on 29 April 1991 to raise awareness of theimportance of
bicyclist compliance with road laws. This seminar was attended by representatives of most of the
metropolitan police digtricts.

During the two week May/June survey period only afew police digtricts had increased their enforce-
ment effort towards improving bicyclist road behaviour. Since their targeting of bicycligswas only in
the preliminary stages at the time of MUARC ssurvey, it is believed that these actions would not have
had any significant effect on the bicycling behaviour of those people observed during the survey.

4.4 DATA COLLECTION

Bicyclists were observed by trained observers and recordings of their helmet wearing and bicycling
behaviours were reported on adata collection form in astandardised way. Appendix 4 givesacopy of
the 1992 data collection form; this was identical to the one used in 1991. The data collection forms
were designed to be as sdf coding as possible to minimise errors at the data coding phase of the
project.

Information recorded was of four types.
characteristics of the observetion zone
measures of exposure
demographic detals
helmet wearing habits.
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Some additional information was collected during the 1987/88 and 1990 surveys. This current report
is concerned only with that information which was consistently collected during each one of the four
surveys. The reader is referred to the reports by Drummond and Jee (1988) and Drummond and
Ozanne-Smith (1991) for details of the additiona information gathered in the earlier surveys.

It was emphasised during training that the items of information thet required the observers grestest
attention and accuracy were the age, sex and helmet wearing status of the bicyclists passing through
their observation zone.

4.4.1 Characteristics of the Observation Zones

During each of the surveys, characteristics of the observation zone itsdf were collected. A Ste
Summary Form was used to collect this information in a standardised manner. A copy of the 1992
formisin Appendix 4; thiswasidenticd to the 1991 form.

Specificaly, data was collected on:

Ste number
length of the observation zone (needed for the weighting procedure)
road class arterid
non-arteria (locd)
land use resdential
shops
industrid
parks/school/pre-school
other
wesether conditions fine
rany
date
day of week
time block weekday AM
weekday PM
weekend AM
weekend PM

Operationa definitions for these dataitems were explained to dl observersduring training. A copy of
these are included in Appendix 5.

4.4.2 Measures of Exposure

Asin the earlier surveys, data was collected for two measures of exposure:
time spent on road and/or footpath

whether road entries (ie departures from the footpath) were made at an intersection or at apoint
somewhere in the middle of the block.

For each bicyclist entering the observation zone, the amount of time spent on the road was recorded in
seconds. Similarly, the amount of time spent on the footpath (seconds) was aso recorded. Thesetwo
time recordings were added to obtain atotal exposure figure for each bicyclist. Bicyclists were only
timed whilst moving on the road or footpath. Asexplained in Section 4.6, an estimate of total exposure
in metropolitan Melbourne was able to be based upon a suitable scaing up of these individua

EXposures.
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Theroad entrieswere recorded as ameasure of “more at-risk” behaviour. Road entries mid-block are
generdly considered to be more hazardous for bicyclists than intersection entries.

These exposure measures could be linked to the characterigtics of the observation zones so that the
influence of confounding factors, such as weather conditions, on exposure could be assessed.

A copy of the operationa definitions of exposure given to the observersisin Appendix 5.
4.4.3 Demogr aphic Details

Observers were asked to record the sex and estimated age of the bicyclist. Training of the observers
focussed in detall on the estimation of bicyclist ages. Difficulties that had been identified during the
earlier surveys were addressed during the training sessons.  Observers were required to record
bicydling behaviour in bicydigs aged at least 5 years of age.

4.4.4 Helmet Wearing Behaviours

Information was collected on whether or not bicyclists were wearing hdmets. When hemets were
being worn, it was also recorded if the chin strap was fastened. Observers were trained to fill in a
response in this part of the form only if the bicydist was wearing ahdmet. For non-hemet wearing
bicycligts, this section was kept blank.

Some hicyclists who did not wear helmets carried them on their bicycles. When a bicyclist exhibited
this behaviour it was dso noted on the form. Generdly, if abicyclist was wearing ahemet the issue of
whether or not he/she carried one was not applicable.

The type of hdmet worn was recorded as being ether hard-shelled, soft-shelled (i.e. foam only or
micro-shells) or of another type. If the bicyclist was not wearing a hemet, the observers were trained
to leave this section of the data collection form blank as this observation was irrdl evant.

Operationd definitions for the recording of helmet wearing behaviours were given to al observers. A
copy of these are given in Appendix 5.

45 THE OBSERVERS

In 1991, atotd of fourteen observers was recruited among graduate and under-graduate students at
Monash University. Twenty observers were recruited by the same meansin 1992. A single observer
was dlocated to each Site.

Each observer was provided with a Letter of Authority stating that he/she was an employee of
MUARC and the purpose of the survey. Thisletter was to be shown to concerned members of the
public who were then referred to the survey supervisor if they had further questions about the intent of
the survey.

A letter was aso sent to the Officer in Charge of the Police didtricts represented in the survey regions.
Thiswasto inform them of the nature of the MUARC survey and the presence of trained observers at
gtes within their didtricts. Once again, concerned people were referred directly to the survey

SUperVisor.
4.5.1 Training of the Observers

All observers were required to participate in an intensve and interactive training sesson.  This was
based on atraining video that was filmed on location near a suburban primary school in 1990. The
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primary school video was supplemented by a video of bicyclists passing near a secondary school in
1991.

The two videos were accompanied by explanatory notes and worksheets. The observation tasks and
operationa definitions of the survey (Appendix 5) were explained in depth and the observerstrained in
al aspects of the obsarvationd methodology. The video training involved the viewing of certain
sections of the videos together with the explanatory notes giving details of the bicydlists age and sex;
examples of the timing of bicycle exposure were dso included. Observers then participated in
exercises requiring them to undertake the required timing of road entries and bicycling and the
completion of data collection sheets. These exercises were based on severd (previoudy unviewed)
sections of the video which demonstrated the range of tasks that they would be required to undertake
in thefidd.

In addition to the training sessons, observers were visited by one of the survey supervisors on Ste
during their first observation session so that any outstanding questions could be answered. The survey
supervisors aso visted observers at various times during the study to ensure that the survey protocol
was being adhered to.

4.5.2 De-briefing Sessions

After the 1991 survey, a de-briefing sesson was held for dl observers. A questionnaire seeking
observer reports of the survey procedure and operation was distributed. Appendix 6 givesasummary
of the observers reports.

46 STATISTICAL METHODS

The data presented in thisreport isonly for bicyclistswhose age was recorded asbeing at least 5 years.
Furthermore, to enable the most powerful estimates of trends in bicycle exposure and helmet wearing
rates to be computed, the results from the 1987/88 and 1990 surveys presented here are restricted to
the 64 Stes observed during each stage of the full MUARC survey series. |n other words, bicycle use
was assessed pre- and pogt-intervention on the basis of change in the same 64 sites observed during
each of the MUARC surveys.

4.6.1 Data Processing

All data collection formswere sent to data-entry professonadsfor entering onto the computer. All data
was validated and verified prior to any analysis. A processof double entry was used to minimise data-
entry errors and extensive consstency checks were performed. The SPSS PC+ datigticd analyss
package was used to analyse the data.

Subsequent additions or dterations to the data were made to the SPSS system files and not to the raw
data sets themsdlves to preserve the integrity of the origind data.

4.6.2 Egtimating Exposure

The mgor objective of each survey wasto estimatethetotal bicycle usein Mebourne. For thisreason,
the surveys were designed in a such away that the “best” estimate of tota bicycle usein metropolitan
Melbourne could be caculated on the basis of recordings in the specific observation Stes.

A sampling fraction was devised which accounted for the relationship between the length of the
observation zone and the total length of the road network (either arteria or non-arterid roads) in the
particular region surveyed. The weighting factor also accounted for the relationship between the
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number of times a gpecific time block was sampled in a particular region and the total number of those
gpecific time blocks in aweek.

Specificdly, the weighting of road exposure was of the form:

wtexp _rd =rnd ((timerd * regleng * timefact * yearfact * 6) / (sampzone * zond * 5))

where
wtexp_rd is the weighted exposure on road;
timerd is the observed time on road,
regleng isthe totd road length (in metres) of aregion caculated separately for
arteria and non-arterid roads;
timefact scaes the 4 time blocks up to a standard week by assigning aweight of 2

or 5 according to whether the bicyclist was observed on aweekend or
weekday, respectively;

yearfact takes the vaue of 47.7 and corresponds to the number of non-holiday
weeksin ayear. (For the purpose of the exposure calculations, the holiday
period conssts of 31 days out of 365 daysin ayear.) Thusthisfactor
scales weekly exposure up to an annud (non-holiday period) estimate;

sampzone adjusts the resultant exposure figure for the number of timesthat a particu-
lar time block (five hour observation period) was sampled within aregion
and road class,

zonel isthe road length (in metres) of the observation zone;

theratio 6/5 scales the 50 minute sessions up to 60 minute periods.

The SPSS function “rnd” rounds the resulting calculation to the nearest integer. Thiswas to preserve
the precision of observer recordings of time (time was recorded to the nearest second). The weighting
of thefootpath cyding timewas performed in an identica manner but with timefp, the observed timeon
the footpath, used instead of timerd.

Theweighting of the sample data enabled it to be scaled up to regiond data. Regiona estimates were
then aggregated to provide an estimate of exposure for the entire Sudy area.  Full details of the
weighting procedure are given in Drummond and Jee (1988). Although the number of times aspecific
time block was sampled in a particular region differed throughout the survey series (because of the
greater number of Sitesin the earlier surveys), the weighting procedure enabled comparable exposure
estimates from each survey to be obtained. Time block alocations were identical in 1991 and 1992.

4.6.3 Assessing Changesin Bicycle Use

Two approaches were used to assess changes in bicycle use over the period of time covered by the
MUARC surveys.

a) Exposure estimates

The sampling frame of the series of surveyswas chosen so that computed estimates of bicycle exposure
(in seconds of bicycling per week) were directly comparable across dl studies. Because timed
exposure was not measured in adultsin 1990, this section of the results compares changesin exposure
across dl four surveys in bicyclists under the age of 18 years only. Pre- and post- intervention
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comparisons of exposure in adults was therefore made on the basis of the 1987/88 survey instead.
However, the data forming this comparison was collected at different times of the year and there was
nearly 3.5 years between the earlier survey and the one in 1991. Conclusons drawvn from an
evaudtion of trends in adult exposure on this bass mugt therefore be interpreted with caution.

b)  The number of bicyclists

Asan additiond means of assessing the effect of the helmet wearing law on bicyde use, an examination
of trends in the number of bicyclists observed during each survey was undertaken. Changesin the
numbers of bicycligs in dl age groups was able to be based on dl four surveys. Although timed
exposure measurements were not made in adults in 1990, the number of adults wearing/not wearing
helmets during that survey was recorded. This means that a comparison of adult counts during the
1987/88, 1990, 1991 and 1992 surveysgives anindication of adult exposuretrends. However, undue
importance should not be attributed to interpretations based on comparisons with the 1987/88 survey
because of the dmogt four years time gap between this survey and the pogt-intervention surveys and
the different times of the year.

4.6.4 Missing Values

The data presented in thisreport refers only to people aged five yearsor more. Therewasavery small
number of observed bicyclists whose age was not recorded.  Such individuals have been excluded
fromthedatain thisreport. The proportion of such missng casesdid not vary subgtantialy between the
1988/89, 1990 and 1992 surveys (an average of .5%). In 1991, the proportion of missing cases was
4%.

Smilarly cases with a missng recording of any one of the demographic varigbles or hemet wearing
datus being conddered in a particular satistical andysis were omitted for that particular calculation.

When exposure variables (time on the footpath or time on the road) were being considered, bicyclists
with missing exposures were assgned the average exposure of dl bicyclists of the same age. This
subgtitution was made on a region and road class specific bass and took into account the number of
bicyclists with both zero and non-zero exposures on either the footpath or road.

4.7 TERMINOLOGY

For the purposes of data analysi's, ages were categorised into three groups: 5 to 11 years, 12 to 17
years and 18 years and over. Inthetext of thisreport, these three groups of bicyclists are referred to
as children, teenagers and adults, respectively.

Location of hicycling isameasure of exposure risk and is quantified here in terms of footpath or road
bicycling. For the purposes of thisstudy, abicyclist issaid to be afootpath bicycligt if atimed exposure
on the footpath was recorded. Similarly, road bicyclists are those for whom atimed exposure on the
road was noted. Because some hicycligs travelled on both the footpath and road whilst under
observation, footpath and road bicyclists are not necessarily mutualy exclusive groups. However, by
treeting these two categories separately, the possibility of bicycliststaking off their hdmetswhen riding
on the footpath but retaining them on the road (or vice versa) should not complicate the results.
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5. RESULTS

5.1 DESCRIPTION OF THE CHARACTERISTICSOF THE OBSERVED SAMPLES
OF BICYCLISTSIN THE 1991 AND 1992 SURVEY S, COMPARED TO 1990

The number of bicyclists recorded in the 64 observations sites in 1991 was 2011. In 1992, 2477
bicyclists were observed in these same Stes during the same time of day.

5.1.1 Ageand Sex Digtributions

The rétio of the number of maes to femaes was fairly congtant in the two post-law surveys. On
average, maes comprised 86% of al observed bicyclists and females 14%. This sex ratio isthe same
as that found in 1990 (Drummond and Ozanne-Smith, 1991).

Figure 2
Age distribution of bicyclists
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The overdl age distributions of bicyclists observed during each survey are given in figure 2. As a
proportion of the totd, there were fewer teenage bicyclists in 1992 than in 1991 (29% versus 33%).
Conversely, the proportion of adult bicyclists was higher in 1992 than in 1991 (60% versus 55%).

Figure 2 dso compares the post-law age distributions with those observed in 1990. Prior to the law,
children accounted for 8% of dl bicyclists, teenagers 41% of dl bicyclists and adults 50% of the totdl.
Thus, whilst the age trend was consstent across dl surveys, teenage bicycliss were a greater
proportion of the total number prior to the introduction of the helmet wearing law.

For females, the age ditributions were quite Smilar acrossthe 1991 and 1992 surveyswith more child
and teenage bicyclists observed in 1992 than in 1991 (figure 3). In 1992, the percent of adults was
54%, adecrease from thefigure of 61% observedin 1991. Prior to thelaw, there were equa numbers
of adults and teenagers and proportionately more teenagers than at the later surveys.
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Comparison of the 1991 and 1992 mae age distributions (figure 4) show that the proportion of child
and teenage male bicyclists had gone down in 1992, compared to 1991, but that the adult percent had
risen from 54%to 61%. Despitethis, the proportion of mae adults and children was greater post-law
than in 1990. However, there were fewer teenagersin 1991 and 1992 compared to the proportions
observed prior to the hemet wearing law.

5.1.2 Road Class Distributions

The digtribution of bicyclists according to road classin 1990, 1991 and 1992 isshown in figures 5 and
6. 1n 1990 and 1991, 40% of al bicyclists were observed on non-arteria roads. By 1992, this had
dropped to 30%. During al surveys, adults were clearly the mgjor users of arterid roads (62% of al
arteria road usersin 1990, 65% in 1991 and 73% in 1992). Children accounted for less than 7% of
al arterid road usersin both surveys.

Figure 3 Figure 4
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In 1990, more than haf of the non-arterial road users were teenagers (52.1%). In 1991, this had
dropped to 40% and rose to 45% in 1992. The proportion of child non-arteria bicyclists increased
after the law was introduced (15% in 1990, 20% in 1991, 25% in 1992). Adult use of non-arteria
roads increased from 33% prior to the law to 40% in 1991 but fell to lower levelsin 1992 (31%).

5.1.3 Time of Week Distributions

Table 4 summarises the digtribution of bicyclists according to the time of the week (ie. time block)
during which they were observed. During each survey, the greatest proportion of bicyclists were
observed on weekday afternoons and the least on weekend afternoons. 1n 1990 and 1991, more
bicyclists were observed on weekday mornings than on weekend mornings. The conversewastruefor
1992.
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Figure 5
Age distribution of bicyclists observed
on non-arterial roads

Figure 6
Age distribution of bicyclists
observed on arterial roads
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Table 4: Time block distribution for bicyclists observed in 1990, 1991 and 1992

| O 1990 (n=1873) B 1991 (n=1211) O 1992 (n=1726) |

% of
bicyclists
meorweer | 90| | e
Weekday AM 27 28 21
Weekday PM 34 43 30
Weekend AM 24 15 29
Weekend PM 16 14 20

Table 4 dso shows a shift in distribution from weekday to weekend bicycling. In 1991, there were
more bicyclists on weekdays (both mornings and afternoons) and considerably fewer on weekend
mornings, compared to 1990. In 1992, the time block distribution was similar to that in 1990.

52 HELMET WEARING RATES

During each of the MUARC hicycle use surveys of arepresentative sample of bicyclissin Mebourne,
data was collected on hemet wearing rates. The 1990 survey, whilst not measuring bicycle use in
adults, till collected information on helmet wearing ratesin this age group.

Cameron et d have recently reported an evauation of the effect of the introduction of the mandatory
helmet wearing law on helmet use during the first 12 months sinceitsintroduction in Victoria (Cameron
et d, 1992). Thisevauation combined datafrom aseries of different surveys of helmet use conducted
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by VIC ROADS. The combined datawas used to estimate trendsin overal wearing ratesin Victoria
Full details of each of the different types of surveysand the method for combining the data can be found
in the study report. The evaduation found that average wearing ratesfor bicyclistsin Victoriarose from
5% in 1982/83 to 31% in 1989/90 and then to 75% in 1990/91 following introduction of the helmet
wearing law. Interpretation of these trends should be madein thelight of the full timetable of eventsthat
could have influenced hemet wearing over that period; these are detalled in Appendix 1.

Figures 7-9 update the results of the Cameron et d report for Mel bourne by adding the 1992 MUARC
survey helmet wearing results to the summary figures presented init.

5.2.1 Comparison of Helmet Wearing Rates Assessed During the MUARC Observational
Surveys

Comparison of results from each of the MUARC surveys has enabled a detaled examination of ways
in which helmet wearing has increased. In particular, data on helmet wearing was collected some 6
weeks prior to the introduction of the legidation in 1990. This can be compared with data collected
from the 1991 survey which was conducted amost 12 months after thelaw commenced. Longer-term
behaviour change was assessed by comparing the 1992 survey with the 1990 survey. Data from the
1987/88 MUARC survey hasadso been included in the following sectionsfor completeness. It must be
remembered, however, that this particular survey was carried out at adifferent time of year to the later
surveys. Interpretations of trends based on these results must therefore be made with caution.

To determine variationsin helmet wearing rates, datawas collected on the number of hdmet wearersas
a proportion of the total sample; discrimination could aso be made between sex, age, road class,
location of bicycling and time of day. Such factors may affect therisk of abicydist being involvedinan

Figure 7
Helmet wearing rates - 5-11 year olds
Melbourne Metropolitan area
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Figure 8
Helmet wearing rates - 12-17 year olds
Melbourne Metropolitan area
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Figure 9

Helmet wearing rates - 18 years and over

Melbourne Metropolitan area
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accident. Helmets provide suitable measures for secondary safety and so helmet wearing behaviour
affectsinjury risk and severity if the bicydist isinvolved in an accident.

The datain the subsequent sections on helmet wearing refer only to observations made in the 64 sites
common to each MUARC survey.

5.2.2 Helmet Wearing Rates by Age Group

Figures 10-12 describe the trends in hemet wearing rates in each age group of bicyclists observed in
the 64 Stes during each survey. Each figure givesthe proportion of thetotal number of bicydligts, within
each age group, who were observed to be wearing helmets. The 95% confidencelimits of thisestimate
are a0 indicated together with the number of bicyclists in each age group. As expected, helmet
wearing rates pre-intervention were lower than those post-intervention in every age group. The fact
that the rates were increasing prior to the law reflect the success of the activities described in Appendix
1

In5-11 year olds observed in the 64 Sites, wearing rates rose from 65%in 1990 to 78%in 1991. The
95% confidence intervas shown on figure 10 indicate that thisis a Sgnificant increase. In 1992, two
years after the introduction of the law, the helmet wearing rate in this group was observed to be 77%.
The overlapping confidence intervas indicate, however, that this was not a daidicaly sgnificant
decline in hdmet wearing over the 1991 rate.

Helmet wearing rates in teenagers (age group 12-17 years) have typicaly been found to be less than
thosein primary school aged children and adults (Cameron et d, 1992). Inthe 1991 MUARC survey,
the rate was 45% (risng from 21% in 1990). In 1992, helmet wearing in this group had increased
further to 59%. Although thisfigureistill consderably lower than that in the other age groups (77%in
primary school age children and 84% in adults) it represents an increase of 14% in helmet wearing over
the 1991 figure. The rate in 1992 is sgnificantly higher than the 1991 reate as shown by the non-
overlapping confidence intervas.

Helmet wearing ratesin adults have risen from 36% just prior to thelaw’ sintroduction to 74% in 1991
and 84%in 1992. The confidenceintervasindicated on figure 12 show that there has been asignificant
increase since 1991. For each of the pre-intervention surveys, aswell asfor the 1991 survey, hemet
wearing ratesin children aged 5-11 exceeded those in dl other age groups. In 1992, for thefirst time
snce 1985, hdmet wearing rates are highest in the adults (compare figures 10-12).
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Table 5: Comparison of helmet wearing rates pre- and post- law
implementation

Ratio of 1991 |Ratio of 1992

Age-group (years) to 1990 rate | to 1990 rate

5to 11 1.2 1.2
12 to 17 2.2 2.9
18+ 2.1 2.4

Table 5 indicates that, on a proportionate bas's, the helmet wearing law has had its greatest effect on
children aged 12 to 17 years of age. One year after introduction of the law, helmet wearing in this
group had more than doubled. By 1992 it had amogt tripled. The magnitude of this differenceis a
reflection of two mgor factors:

a) thelow leve of hdmet wearing to begin with in 12-17 year olds, and
b) the influence of mandatory wearing laws on this age group.

However, ther hdmet wearing rates are ill well below those in other age groups, suggesting that
continued interventions need to be specificaly targeted to this age group.

5.2.3 Age Group and Sex

Tables6 and 7 reved that there have been significant increasesin hedlmet wearing ratesfor both femaes
and maesin the 64 stes. The largest rise in both surveys has been for teenage maes. 1n 1990 and
1991, the femde adult group had higher wearing rates than their mae counterparts; this did not
continue to be the case in 1992. Rates in teenagers were higher in femaes than in malesin 1990 but
post-intervention there wasllittle or no sex difference. In5to0 11 year old males, ratesrosein 1991 but
dropped dightly in 1992. In femde children, rates have continued to rise since 1990. It should be
noted that males represent between 78% and 89% of dl bicyclists within each age group. Therefore
programs which achieve increases in male hdmet wearing rates will have larger injury reduction
benfits.
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Figure 12
Helmet wearing rates in adults
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Post-law increases in helmet wearing rates in males

Ratio of .
Age-grou 1991 Ratio of
9€-9roup 1 1990 rate | 1991 rate o 1000 | 1992rate | 1992to
(vears) 0 1990 rate
rate

5to 11 65% 79% 1.2 74% 1.1

12 to 17 19% 45% 2.4 59% 3.2

18+ 35% 73% 2.1 85% 2.5

Post-law increases in helmet wearing rates in females

Ade-grou Ratio of Ratio of

% egars) Pl 1990 rate | 1991 rate | 1991to | 1992 rate | 1992 to

y 1990 rate 1990 rate
5to 11 64% 76% 1.2 87% 1.4
12 to 17 31% 45% 1.5 58% 1.9
18+ 41% 80% 1.9 77% 1.9
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5.2.4 Age Group and Road Class

Figures 13 and 14 show the relaionship between hemet wearing and road class in the different age
groups. Prior to the introduction of the mandatory law, helmet wearing rates were higher on arterid
roads than on local roadsfor al age groups. This pattern continued post-law in teenagers and adullts.
However, the reationship reversed for the 5-11 year old age group which, in 1992, had awearing rate
of 81% on locd roads but arate of only 69% in arterid zones. This shift is of some concern because
the arterid road environment presents higher risks of accident involvement and head protection is
essentid to reduce the severity of head injury in the case of an accident.

Table 8: Changes in helmet wearing rates in arterial and non-arterial zones in
1991 and 1992, compared to 1990. (Numbers in the table are the
ratios of the post-intervention rates to the 1990 rates)

1991 1992
Age-group Arterial Non-arterial Arterial Non-arterial
(years)
5-11 11 1.3 11 1.2
12-17 2.3 2.0 3.2 25
18+ 1.8 4.8 2.0 5.0

Table 8 indicates the relative increase in helmet wearing pogt-intervention compared to rates observed
in 1990. In children and adults, the increase has been greater for non-arteria roads than in arterid
zones, in teenagers, arterid helmet wearing rates rose more than non-arteria rates. The teenage group
has shown large improvementsin helmet wearing in both the arterid road environments (320% increase
by 1992) and the non-arteria road environment (250% by 1992). Adults displayed a doubling of
helmet wearing in arterid zonesby 1992 and had achieved an even higher increasein non-arteria zones
(500%).

5.2.5 Age Group and Location of Bicycling

In the 1990 survey of child bicycling, dthough helmet wearing was aso recorded for adults, no note
was made of where such bicyclisiswereriding. For this reason, adultsin 1990 are excluded from the
location specific analyses.

Figures 15 and 16 indicate differencesin helmet wearing ratesfor road bicycling compared to footpath
bicycling. For dl age groups, except 12-17 year olds in 1990, rates were higher in road than in
footpath bicyclists. This was particularly so for adults amongst whom, in 1992, 89% wore hemets
when riding on the road but only 57% wore them when riding on the footpath.

Tables 9 and 10 show the change in helmet wearing rates amongst footpath and road bicyclists
Separately.
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Helmet wearing rates in bicyclists observed in arterial zones
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Helmet wearing rates in bicyclists observed in non-arterial zones
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Figure 15
Helmet wearing rates amongst footpath bicyclists
(not available for adults in 1990)
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Figure 16
Helmet wearing rates amongst road bicyclists
(not available for adults in 1990)
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Table 9: Changes in helmet wearing rates amongst footpath bicyclists

Ratio of the Ratio of the
AGE-roup | oo oy rate | 1991 1991 and 19921 " 1992 and
(years) rate rate
pre-law rates pre-law rates
5-11 66% (1990) 76% 11 73% 11
12-17 18% (1990) 42% 2.3 54% 3.0
18+ 12% (1987/88)| 55% 4.6 57% 4.8

Amongst both types of bicycligts, hdmet wearing rates have increased post introduction of the law.
For 5-11 year olds, thisincrease was greatest for road bicyclists ( a40% increase in 1992 over 1990,
as opposed to a 10% increase for footpath bicyclists). Teenage bicyclists increased their helmet
wearing to a amilar extent for both footpath and road bicycling. Helmet wearing in adult footpath
bicycligts increased more than in their road bicycling peers.

Table 10: Changes in helmet wearing rates amongst road bicyclists

Ratio of the Ratio of the
AGe-group | oo jaw rate | 1991 1991 and 1992 1992 and
(years) rate rate
pre-law rates pre-law rates
5-11 62% (1990) 82% 1.3 84% 14
12-17 22% (1990) 48% 2.2 63% 2.9
18+ 21% (1987/88)] 80% 3.8 89% 4.2

5.2.6 Age Group, Location of Bicycling and Road Class

Hemet wearing ratesfor bicyclistsengaged in road or footpath bicycling varied according to road class
(Appendix 7). The figuresin Appendix 7 indicate that helmet wearing rates amongst child footpath
bicyclists were higher in non-arteria areasthan in the arterid road environment. 1n 1990 thiswas aso
the case for adults and teenagers. 1n 1991 and 1992, however, the converse wastrue. In contrast to
the footpath bicyclists, helmet wearing rates were higher in road bicycligs traveling in arterid road
environments than in non-arterid sites (Appendix 7, figures 3 and 4)

When comparing footpath and road bicycligs in arteriad zones (Appendix 7, figures 1 and 3) hemet
wearing rates were higher for bicyclists on the road rather than on the footpath. This behaviour is
condgtent with the higher risk of accident involvement associated with riding on the road in heavily
trafficked thoroughfares. When bicycling onlocd roads, adultsin 1992 exhibited ahigher wearing rate
on the road than on the footpath (61% versus 43%). Eighty-three per cent of child bicyclists wore
helmets in 1992 on the road compared to 78% of footpath bicyclists. Teenagers had a somewhat
amilar rate when riding on the footpath (51%) or on the road (47%).
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5.2.7 Helmet Wearing Rates by Age Group and Time of Week

Figures 17-20 show the variation in helmet wearing rates according to age group and the time of the
week during which the bicycling occurred.  Within each time of the week grouping, hemet wearing
rates have increased across the four surveys. The exception to this trend are child rates in 1992
compared to 1991 on weekday mornings and weekend afternoons. The increase in rates from pre to
post law was greatest on weekend mornings for children (the 1992 rate is 1.7 times that of the 1990
rate). Inteenagers, the greatest improvement (a3.5fold increasein 1992 over 1990) was on weekday
mornings (possibly on the way to school). Adults had the best improvement (3.7 times) on weekend
afternoons (ie. during recreationd bicycling periods).

Figure 17
Helmet wearing rates in bicyclists observed on weekday mornings
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Helmet wearing rates in bicyclists observed on weekday afternoons
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Figure 19
Helmet wearing rates in bicyclists observed on weekend mornings
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Figure 20

Helmet wearing rates in bicyclists observed in weekend afternoons
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On weekday mornings, the wearing rates are highest in children (presumably whilst on the way to
schoal).  Inexplicably, the time when hdmet wearing is at its peek for adults is during weekend
mornings. Lowest wearing rates for both teenagers and adults occur during the weekend afternoons.
In 1991, lowest rates for children were on weekday afternoons (presumably on the way home from
school or engaged in recreationa bicycling). 1n 1992, this changed to weekend afternoon bicycling, a
time of recreationd bicycling.

5.3 HELMET OWNERSHIP RATES

In 1991 and 1992, in addition to helmet wearing status, behaviours associated with the wearing of
helmets were aso recorded. In particular, when bicyclists were not wearing helmets, the trained
observers recorded whether or not they were carrying ahelmet on their bike. By combining this data
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with that on helmet wearers, hemet ownership rates can be defined as the proportion of bicyclists
wearing or carrying a hemet.

Figures 21 and 22 display helmet ownership rates in 1991 and 1992, respectively. The whole of the
bar shown in these figures indicates the hemet ownership rates, the 95% confidence interval aso
indicated corresponds to this rate. Each bar has shaded components to indicate the relative
contributions due to bicyclists wearing or carrying hemets.

In 1991, 82% of children, 57% of teenagers and 76% of adults owned helmets. Amongst the helmet
owners, 96% of children and 98% of adultswere wearing them. Of some concernin 1991 wasthefact
that nearly 20% of teenagers were carrying their helmets rather than wearing them.

INn 1992, 78% of children, 65% of teenagers and 86% of adultsowned helmets. Apart fromthe5to 11
year olds, thiswasan increasein ownership over the 1991 rates. Amongst those owning helmets, 99%

Figure 21 Figure 22
Helmet "ownership" rates in 1991 Helmet "ownership" rates in 1992
(Ownership rates are the proportion of bicyclists wearing or carrying a helmet)
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of both children and adults were wearing them. The proportion of 12 to 17 year old helmet owners
who wore their hemetsin 1992 was 94%, a sgnificant increase over the proportion in 1991, though
ill lower than in the other two age groups.

Thesefindings provide apartid explanation for the changes in helmet wearing rates observed between
1991 and 1992 (Section 5.2.2). Whilgt the proportion of child helmet owners wearing their helmets
has increased, there were fewer ownersin 1992. This could explain the (non-significant) decrease in
overd|l hdmet wearing rates in this age group. On the other hand, helmet ownership hasincreased in
adults and teenagers and this could account for some of theincrease in overal helmet wearing ratesin
this group. In teenagers, in particular, the increase in the proportion of helmet owners wearing their
helmets has been quite large (80% in 1991 versus 94% in 1992). It is obvious that this change must
explain part of theincrease in hdmet wearing rates in teenagers.
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54 PROPORTION OF WORN HELMETSTHAT WERE SECURED

In 1991 and 1992, data was collected on the correct wearing of helmets in terms of whether the chin
strap was done up or not. This section describes observations relating to the securing of helmets by
those bicyclists who were wearing helmets.

5.4.1 Age Group and Sex Digtributions

Table 11 describes the percent of helmet wearers with their chin strap done up in 1991 and 1992,
respectively. From 1991 to 1992, this proportion remained the same or increased in female adults and
teenagers. 1n 1992, there was only one female, out of atota of 44 children, who did not fasten her
helmet. Rates exceeded 98% in each age-group of helmet wearers during both surveys.

The proportion of maes correctly wearing their helmets exceeded 94%. Amongst children, 2 maes
did not wear their helmets done up during both surveys. In dl other age groups, there had been an
increase in the proportion of helmets being worn correctly.

Table 11: Proportion of male and female helmet wearers with their chin straps

done up
Females Males
Age-group 1991 1992 1991 1992
(years)
5-11 100% 98% 99% 99%
12-17 100% 100% 94% 97%
18+ 99% 99% 99% 99%

5.4.2 Age Group and Road Class

Table 12 shows the proportion of bicyclists correctly wearing their helmets according to road classin
1991 and 1992, respectively.

Table 12: Proportion of bicyclists correctly wearing their helmets according to
road class in 1991 and 1992

Arterial Zones Non-arterial zones
Age-group 1991 1992 1991 1992
(years)
5-11 100% 100% 99% 98%
12-17 97% 97% 92% 98%
18+ 99% 99% 97% 98%

For al age groups, (except teenagers in 1992), the proportion of helmets that were done up whilst
bicyclisswereriding in arteria zones was higher than the corresponding proportion on loca roads.

In 1991, the teenage group was lesslikely than any other group to secure their helmets when bicycling
on non-arteria roads. In 1992, thelowest rateswerefor adults on non-arterial roads. Teenagerswere
a0 the least likely group to have secured hemets on arterid roads during both surveys.
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5.4.3 Age Group and L ocation of Bicycling

Table 13 describes differencesin the security of worn hemetsin the two surveysfor footpath and road
bicyclists separately. With the exception of children, more helmets tended to be securely fastened on
bicycligs travelling on the road than on the footpath.

Table 13: Proportion of bicyclists correctly wearing their helmets according to
location of bicycling in 1991 and 1992

Footpath Road
Age-group 1991 1992 1991 1992
(years)
5-11 99% 99% 98% 97%
12-17 94% 97% 96% 98%
18+ 96% 97% 99% 99%

55 TYPEOFHELMETSBEING WORN BY BICYCLISTS

An assessment of the protective performance of bicycle hemets maybe, in part, a reflection of the
proportions of hard and soft-shell helmets being used. For thisreason, datawas also collected on the
type of hemet being worn in 1991 and 1992 (ie. hard-shdl or soft-shell). However, sometimes the
observers had difficulty in discriminating between these two types. The existence of thin-shell hdmets
(coded asfoam-only helmetsfor these surveys) exacerbated the problem. Because of these problems,
the reader should treat the following results with caution.

5.5.1 Ageand Sex Digtribution

Figure 23 indicates the type of helmet worn by female bicyclists in 1991 and 1992. For each age
group, the most popular choice of helmet was a hard-shell type though this preference declined with
increasing age. There were more teenagers wearing hard-shell helmets in 1992 than in 1991 (77%
versus 68%).

Generdly, maes preferred hard-shell rather than foam-only hemets (figure 24). 1n 1991, however,
more adult males favoured soft-shell hemetsrather than hard-shell ones. By 1992, thisratio had been
reversed. Once again, the preference for hard-shell helmets decreased with advancing age.

Overdl, the preference for hard-shdll rather than soft-shell helmets was smilar in both sexes.
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5.5.2 Age and Road Class

When the distribution of helmet types was examined according to road class, agreater preference for
hard-shdl helmetswhen bicycling on non-arterid roadsrather than on arteria roadswas evident (Table

14).

Table 14: Proportion of hard-shell helmets worn by bicyclists according to road
class in 1991 and 1992

Arterial zones Non-arterial zones

Age-group 1991 1992 1991 1992
(years)

5-11 71% 88% 93% 88%

12-17 63% 66% 79% 78%

18+ 42% 53% 58% 70%

5.5.3 Age and L ocation of Bicycling

Table 15 gives the percentage of hard-shell hemets amongst bicyclists observed on footpaths and
roads. Amongst bicyclists of dl ages, hard-shell helmets were worn less often by footpath bicyclists
than by thoseriding on the road. In both locations, hard-shell helmets were worn more frequently by
children than by both groups of older bicyclists. The proportion of teenagers wearing hard-shell
helmets was greater than that for adults amongst footpath bicyclists but the converse was true for
bicyclists who travelled on the road.

Table 15: Proportion of hard-shell helmets worn by bicyclists according to
location of bicycling in 1991 and 1992

Footpath Road
Age-group
(years) 1991 1992 1991 1992
5-11 65% 67% 72% 69%
12-17 31% 40% 31% 43%
18+ 55% 37% 34% 48%

5.6 BICYCLEUSE

To measure the changesin bicycle use sincethe introduction of the helmet wearing legidation, bicycliss
have been categorised according to the factors which relate to bicyclist accident risk. Data has been
andysed for bicycling activity according to the age of the bicycligt, the type of road class and the
location of the bicyding. Bicycle usewas measured in seconds and dl figures express bicycling timein
billions of seconds. The bicycle usage data represents an estimate of the totd bicycling time in the
Melbourne metropolitan area over a one week non-holiday period in each year for which it is
computed.
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5.6.1 TheProfile of Bicyclist Exposurein 1991 and 1992

Figure 25 gives the digtribution of tota exposure (billions of seconds /week) in 1991 and 1992
according to age group. On average, adults accounted for 45% of the totd estimated bicycle
exposure; 35% of thetotal exposure was experienced by teenagersand 21% by children. The datafor
1990 is not included in this figure because exposure was not measured in adults. However, tota
exposure in teenagers was 2.8 times that observed in children in 1990.

Figure 25
Distribution of exposure by age group
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Since exposure was timed on the footpath and road separately, the proportion of total exposure
occurring on the footpath (or road) can be calculated for each bicyclis. Amongst bicyclists observed
in 1991 and 1992, the average proportion of their exposure that occurred on the footpath, rather than
on the road, decreased considerably with age (figure 26). The 95% confidence intervals of this mean
proportion of road exposure are also indicated. Over the period 1991-1992, adults decreased their
average percent of total exposure on the footpaths from 18% to 14%. Teenagers also decreased their
footpath exposure - an average of 41% of thelr tota exposure on footpaths in 1991 versus 36% in
1992. Amongst children, however, the average proportion of total exposure occurring on the
footpaths increased from 50% in 1991 to 58% in 1992. None of these changes, however, were
datidicaly sgnificant (al confidence intervas are overlapping).
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Figure 26
Average percent of total exposure occuring on footpaths

70 T

n=281

60 T n=235

SO T n=260 1 n=670

T n=713

40 T

n=1293
T

30 T

Percentage Distributior

n=1106
T n=1484

20 T

10 T

NA

1990 1991 1992 1990 1991 1992 1990 1991 1992
5toll 12to 17 18+
Age (years)

Appendix 8 describes the complementary trends in the average proportion of exposure on roads in
each age group for the two surveys.

The average proportion of exposure occurring on the footpath (rather than on the road) can be broken
down further by sex and road class (Appendix 8). In femaes, average footpath exposure was higher
in arterid zones than in non-arterid ones in dl age groups, except children in 1990. This was
particularly so during the post-law surveys during which footpath exposure in arteriad zones was 2.2
times that in non-arterid zones in children and 3.1 times greater in teenagers. Average non-arterid
footpath exposure was not very much different from that in arterial zonesin adults (16% versus 18%in
1991, and 18% versus 17%in 1992). Since 1990, the average percent of total exposure occurring on
the footpaths in arterial zones has increased in children and teenagers. The converse is true for non-
arterid exposure.

A smilar pattern was observed in maes during the two surveys (Appendix 8). For each age group,
except adult malesin 1992, the average proportion of exposure occurring on the footpath was higher in
non-arterid than arterid zones. The difference between arteriad and non-arteria road exposures was
more marked for 5-11 year males than for femaes of the same age. In 1991, non-arterid road
exposurewas 2.2 timesthat in non-arteria zones; in 1992, thisincreased to 2.4 times. In teenagers, the
1991 footpath exposure in arteria zones was 3.1 times that in non-arterial zones; in 1992 this same
ratio was 2.5.

5.6.2 Trendsin Total Bicycle Exposurein 64 sites

Thisandysisis based only on estimates of totd exposure derived from observations in the 64 Stesin
common to each survey. Total bicycle usefor dl child and teenage bicyclists decreased by 33%, from
17.8 billion seconds per week in 1990 to 12.0 billion seconds per week in 1991. 1n 1992, totd bicycle
use by children and teenagerswas estimated as 11.3 billion seconds per week; thisrepresentsadecline
of 36% over the pre-law levd.

Comparison of the 1987/88, 1991 and 1992 surveys alows the change in bicycle use for dl bicyclists
aged 5 years and above in the 64 Stesto be assessed. 1t should be remembered that this comparison
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was made at different times of the year and dmost 3.5 years gpart and therefore is consdered
unreliable. Tota use rose by 9% from 19.9 hillion seconds per week in 1987/88 to 21.7 hillion
seconds per week in 1991 and further increased to 22.4 hillion seconds per week in 1992,
representing a 12% increase over the 1987/88 figure and a 3% increase over the 1991 edtimate. This
increase can belargdly attributed to an increase in bicycle use by adults as described in the next section.

5.6.3 Age-specific Trendsin Total Bicycle Exposurein 64 Sites

The previous section indicated that overall totd bicycle exposure had decreased during the survey
periods but that adults had increased their exposure during 1991 to 1992. Trendsin estimated bicycle
use (billions of seconds per week) are shown in figure 27 for each age group separately. Inthe 64 Stes
common to each survey, total bicycle use in children decreased by 3% from 4.7 billion seconds per
week in 1990 to 4.6 billion seconds per week in 1991. 1n 1992, child exposure in these 64 sites (4.2
billion seconds per week) was 11% lessthan that in 1990. Teenage exposure decreased by 44% from
13.1 billion seconds per week in 1990 to 7.4 billion seconds per week in 1991. After 1991, therewas
afurther decrease to 7.1 hillion seconds per week, or a46% decrease from the pre-law level.

Figure 27
Estimated bicycle use in Melbourne according to age group
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Amongst adults, there has been a marked increase in bicycle usage over the period covered by the
MUARC surveys. Compared to the estimate of exposure from the 64 sitesin 1987/88, there was a
86% increasein usage by 1991. Thisfurther increased in 1992 to alevel more than double that in the
firg survey.

5.6.4 Number s of Bicyclists Observed During Each of the MUARC Surveys

The number of bicycdlists observed in the 64 Stesin common to each of the MUARC surveysis shown
infigure 28. Inthetotd group of bicyclists, the number of bicyclistsfdl by 36% from 3121 in 1990 to
2011in1991. By 1992, the number of bicyclists had increased to 2472 which represented an increase
of 23% over the 1991 level and a decrease of 21% from the pre-law level.
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Figure 28
Numbers of bicyclists observed during each of the MUARC surveys
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In each age-group, adrop in the number of bicyclists was observed during thefirst year after thelaw (a
24% drop in children, 46% in teenagers and a 29% drop in adults). The decrease in children was a
continuation of the decline dready apparent in this group prior to the law (figure 28).

During the period 1991-1992, there has been an increase in the number of bicycligts of dl ages. This
was most marked for adults where numbers increased from 1106 to 1484 in 1992 (a 34% increase).
Numbers increased from 1991 to 1992 by 6% in teenagers and by 20% in children. As aresult of
theseincreases, the number of adult and child bicyclisswas not much smaler than the pre-law numbers
(@ 9% drop in children, 5% in adults). However, the number of teenage bicycdlists remained
consderably less than the pre-law level (a 43% decrease).

5.6.5 Trendsin the Average Amount of Bicycling Time per Bicyclist

Section 5.6.3 described adeclinein total bicycle usagein the 64 Sites acrossthe survey period whereas
the results of the previous section describe trends in the numbers bicyclists observed. An explanation
for the gpparent contradiction in these two sections is given in figure 29.

Inal surveysup to, and including, the 1991 survey (iein both pre- and post- intervention assessments),
the average exposure per bicyclist increased in al age groups. This increase was most marked in
children over the period 1987/88 to 1990. Average exposure per bicyclist declined, however,
between 1991 and 1992 despite there being more bicyclists in each age group (figure 29).

Although the number of children observed waslessthan in any other age group, the average amount of
time spent on the road was highest for this group during each survey. Adults, the most numerous group,
spent the least amount of time bicyding, on average. This may just reflect the fact that, per unit
distance, adults can travel at a greater speed.
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Figure 29
Estimated average bicycle exposure in Melbourne according to age group
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Figures 28 and 29, together, suggest that the decline from 1990 to 1991 for each age group was dueto
decreases both in average bicycling time and fewer bicyclits. However, the decline in bicycle
exposure between 1991 and 1992 in children and teenagers was due to a decreasing of the average
time spent bicycling rather than to fewer bicycligts of this age riding ther bikes. Although average
exposure per bicyclist aso decreased in adults, theincrease in the number observed in 1992 over 1991
accounts for the increase in tota bicycle exposure in this group.

5.6.6 Trendsin Bicycle Exposure According to L ocation of Bicycling and Road Class

Figure 30 describes trends in bicycle use on footpaths in each age group across al surveys. In 1987/
88 and 1990 teenagers had a higher total exposure on footpaths than al other age groups. By 1992,
children aged 5-11 years had higher exposures on the footpath. Over the study period, there has been
adight genera increase in footpath exposure in children but a marked decrease in teenagers. In 1992
child exposure was 1.1 times that in 1990 and teenage exposure was amost haf (47%) of its pre-law
level. Comparison of the exposurein adult footpath bicyclistsin 1992 with that in 1988 showed a53%
increase.

Tota exposure on the roads (rather than on the footpaths) was highest in teenagers in 1987/88 and
1990. 1n 1991 and 1992, adults had higher total road exposures (figure 31). For both teenagers and
children, road exposure has decreased since the helmet wearing law wasintroduced (a23% decline by
1992 in children and by 42% in teenagers). In contrast, adult exposure on the road was 2.3 times that
of the 1987/88 level in 1992. Furthermore, total road exposure increased by 20% in adults between
1991 and 1992.

Appendix 9 describes exposure trends in footpath and road bicyclists in arterid and non-arterid Stes
separatey. Since the introduction of the helmet wearing law, tota bicycle exposure on the footpaths
has increased in dl age groups in arteria zones. The opposite has occurred in non-arteria zones.
Similar trends were apparent for exposure on roads.
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Total Bicyclist Exposure (billions of seconds per week)
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Figure 30
Estimated total bicycle exposure on footpaths in Melbourne
according to age group
(not available for adults in 1990)
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Figure 31
Estimated total bicycle exposure on roads in Melbourne
according to age group
(not available for adults in 1990)
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Figure 32
Number of bicyclists observed on footpaths according to age group
(not available for adults in 1990)
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These trends are a o reflected in changes in the trends in the numbers of bicyclists observed on the
footpath and road during each of the surveys (figures 32 and 33). The number of adult bicyclistson the
footpaths decreased over 1991-1992 but there was alarge increase in the numbers of bicyclistsriding
on the road (rather than on the footpath).
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Figure 33
Number of bicyclists observed on roads according to age group
(not available for adults in 1990)
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6. DISCUSSION

The series of observationd surveysof bicycle usage and hemet wearing habits conducted by MUARC
has provided the bads for an evauation of the effectiveness of the bicycle hdmet wearing law
introduced in Victoriain 1990. Three of these surveys were conducted during the same time of the
year (May) and have therefore adjusted for seasond variaionsin bicycling habits. On the other hand,
thefirst survey was carried out in November-January and, athough some of the results from the 1987/
88 survey have been included in this evaluation, it must be remembered that they represent a different
time of the year, some 2.5 years before the implementation of the compulsory helmet wearing law.

In terms of the profile of bicyclists observed, the post-law sex distribution of observed bicyclists was
identical to that prior to the law. However, for bicyclists of both sexes, there were fewer teenagersin
1991 and 1992 compared to pre-law levels. By 1992, there had been a 29% reduction in the
proportion of teenage femaes and a 35% drop in the proportion of males of the same age. In dl
surveys, adults were the mgjor users of arterid roads, and teenagers the mgjor users of non-arteria
roads.

6.1 HELMET WEARING RATES

This evaluation of helmet wearing rates, based on a series of obsarvations on 64 Sites in metropolitan
Melbourne, has confirmed Cameron et d’ s (1992) priminary findings of apost-law increasein helmet
wearing ratesin all age-groups. In children, wearing rates rose from 65% pre-law to a post-law level
of 78% in 1991. Adult rates rose from 36% in 1990 to 74% in 1991. Teenage helmet wearing rates
remain thelowest of dl three age groups but had risen sgnificantly from apre-law leve of 21% to 45%
in 1991.

Two years after the introduction of the law, helmet wearing rates have remained a high levels. By
1992, the rate has remained constant in children but increased to 59% in teenagers and 84% in adullts.
These rates are greater than the corresponding pre-law levelsin dl age-groups. Amongst children,
post-law rateswere 1.2 timesthe pre-law level; inteenagersthisratio was 2.9 timesand in adultsit was
2.0times.

These resullts suggest that the mandatory law is continuing to have amgor positive influence on helmet
wearing ratesin al age-groups, but particularly the teenagers. The magnitude of theincreasein wearing
ratesin teenagersis dso areflection of the low level of helmet wearing to begin with in thisgroup. In
fact, in 1992, teenage hemet wearing rates were till well below those in other age-groups, suggesting
that continued interventions need to be targeted specificaly towardsthisgroup. Inaddition, it remains
to be established whether hedmet wearing rates in this group will approach the level in adults and
younger children with continuing enforcement. One might anticipate a cohort effect to operate whereby
younger children dready wearing helmets continue to do so once they enter the teenage age-group.
Further examination of thisissue needs to be conducted.

In dl age groups, helmet wearing rates were higher in teenage and adult bicyclists observed in arterid
zones than non-arterid zones. This probably reflects their perceived increased risk of accident
involvement in arterial zones. On the other hand, in 1992, only 69% of child bicycligtsin arterid zones
wore helmets as opposed to 81% in locd zones. Thisis of some concern because the arteria road
presents higher risks of accident involvement and head protection is essentia to reduce the severity of
head injury in the case of an accident. However, it should be noted that children account for lessthan
7% of dl arterid road users and thisis not likely to be a mgor concern in the overdl population of
bicycligs.
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Bicydigts percaived risk of involvement is dso reflected in their hdmet wearing habits when riding on
the footpath rather than on theroad. Although footpath bicycling isillegd, it may be perceived to bea
safer environment for bicycling, particularly for children. Helmet wearing rates are lower in footpath
bicycligts rather than in those who ride on the road itsdlf. Alternatively, this may be due to bicycligts
who disregard the footpath riding law aso being more likely to disregard the helmet wearing law.

6.2 HELMET WEARING BEHAVIOURS

During the 1991 and 1992 MUARC surveys, information was collected on various helmet wearing
behaviours. These included whether the bicyclist was carrying a hdmet rather than wearing one,
whether the hdmet’s chin strap was securdly fagtened and the type of hemet being worn.  These
factors dl influence the relative protection afforded by the helmet and the protection afforded by such
devices should be examined in terms of these factors. Thisinformation was not available prior to the
introduction of the law and s0 is only ameasure of the continuing influence of the hemet wearing law.

By combining the numbers of bicydigts carrying hdmets, but not wearing them with the number of
helmet wearers, an estimate of helmet ownership has been obtained. Helmet ownership rates
decreased from 82% in 1991 to 78% in 1992 amongst children but increased in the other age groups
(teenagers from 57% to 65%; adults from 76% to 86%). Amongst helmet owners, there was adight
increase in the proportion of bicyclists wearing helmets in 1992 compared to 1991 for children and
adults, and a much larger increase for teenage helmet owners (from 80% in 1991 to 94% in 1992).

Thesefindings provide apartiad explanation for the changes in helmet wearing rates observed between
1991 and 1992 (Section 5.2.2). Whilst the proportion of child helmet owners wearing their helmets
has increased, there were fewer ownersin 1992. This could explain the (non-significant) decreasein
overdl hedmet wearing ratesin this age group. On the other hand, helmet ownership has increased in
adults and teenagers and this could account for some of theincrease in overall helmet wearing ratesin
this group. In teenagers, in particular, the increase in the proportion of helmet owners wearing their
helmets has been quite large (80% in 1991 versus 94% in 1992). It is obvious that this change must
explain part of theincrease in hdmet wearing rates in teenagers.

Cameron et d found an indication that increased helmet wearing in the firgt 12 months following the
introduction of the law had not been as effective in reducing the risk of head injury to crash-involved
bicyclists aswould have been predicted by extrapolation of the pre-law trends (Cameron et d, 1992).
Furthermore, this gpparent reduced effectiveness seemed to gpply predominantly to adult bicyclists
and, to alesser extent, teenagers. Thereport further suggested that if thiswas atrue effect theniit could
be due to helmets being less securely adjusted or fastened by those bicyclists who did not previousy
wear them (perhaps mainly the teenage group), or possibly to the greater proportion of lighter, soft-
shell hemets being worn as aresult of the amendment to the Austrdian Standard for bicycle hedmetsin
1990 (perhaps mainly affecting the adult group). Alternatively, this apparent result could be dueto the
assumptions which had been made in combining a range of helmet wearing data and extrgpolating
relationships with head injuries to make the predictions.

Although no data prior to June 1990 is available to assess the vadlidity of these suggestions, the 1991
and 1992 MUARC surveys can be used to assesstrendsin helmet wearing associated behaviours after
thelaw. In 1991, one year after the law was introduced, the proportion of bicyclists (of each age and
sex) with their chin straps done up exceeded 99%in dl but mal e teenagersfor whom the rate was 94%;
by 1992, the mae teenage rate had increased to 97%. It is unlikely therefore, given the large
proportion of bicyclists correctly wearing their helmets, that thisfactor could explain the Cameron et d
finding.
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The 1991 and 1992 surveys indicated a decreasing preference for hard-shell helmets with increasing
age. In 1991, 12% of children, 30% of teenagers and 53% of adultswore soft-shell helmets. By 1992,
the proportions of soft-shell helmets had falen in each age-group (11% in children, 27% in teenagers
and 42% in adults). These figures might explain at least part of the gpparent reduced effectiveness of
helmets indicated by Cameron et d but this would warrant further detailed investigation to reach a
cause-and-effect concluson. A study currently being undertaken by MUARC in conjunction with
Technisearch isaddressing thisissue further by directly testing the protective ability of different types of
helmets which have sugtained an impact in ared crash.

6.3 BICYCLE EXPOSURE

Experience in the public health arena has shown that any intervention, such as the introduction of a
mandatory law like the hemet-wearing one, could have unintentiona effects on the behaviour of a
community in addition to the anticipated poditive ones. In the case of the intervention being considered

here, an unintentiona outcome might result in areduction in the number of people riding their bicycles.

Some people without helmets may no longer ride their bicycles because they know that they are
breaking thelaw if they do so. Others may refuse to purchase ahelmet altogether because they do not

see the benefits of wearing one and consequently give up bicycling asan activity. Theremay dsobea
group of bicyclists who, in the recent tough economic times, cannot afford to buy one.

The incidence of both intended and unintended effects of the bicycle hdmet weering law can be
asessed by exposure udies.  In this context, exposure is defined to be the amount of bicycling
undertaken by a group or individua and, for the purposes of this study, has been cdculated in two
ways. Thefirg of these was by a computed estimate of bicycle exposure (in seconds of bicycling per
week in metropolitan Melbourne). Thistype of exposure measureisatime based one and can be used
to measure the likely risk of involvement over a given period. In terms of the unintentiona effects
described above, this measure would reflect such outcomes by areduction in the amount of time spent
in bicycdling activity. The number of bicydists observed, during a given time period, is the second
measure of exposure. Being acount in aspecified unit of time, it provides ameasure of the per-person
exposure. Anecdotal reports have claimed that the introduction of the bicycle helmet wearing law has
been accompanied by “a reduction in the number of people riding their bicycles’. Assessment of the
observed counts of bicyclists would provide data to support or dispute this claim.

When assessaing whether the introduction of the law has had an unintentiond effect on bicydidsasa
group, two approaches were used to assess changes in bicycle use over the period of time covered by
the MUARC surveys. The firg of these was based on a comparison of the computed time-based
exposure estimates across the 64 Stes consstently observed across the survey series. A mgor
disadvantage of this approach, however, isthe lack of available data for adultsin 1990. This means
that the pre- and pogt-intervention comparisons of exposure in adults had to be made on the basis of
the 1987/88 survey ingead. Further complicating this comparison is the fact that the data was
collected at different times of the year and that there was nearly 3.5 years between the earlier survey
and theonein 1991. Conclusions drawn from an evaluation of trends in adult exposure on this bass
must therefore be interpreted with caution.

Evauation of the estimated bicycle use in Mebourne (billions of seconds per week) indicated that
overdl tota bicycle exposure had decreased during the survey periods but that adults had increased
their exposure. Based on the comparison with the first survey in the series, bicycle usage in adults had
doubled over the period Dec 1987-May 1992. However, exposure in children in 1992 was 10% less
than the pre-law level s assessed in 1990 and teenage exposure had decreased by 46%. The mgority
of thisdecrease in teenagers (44%) occurred inthefirst year after thelaw wasintroduced. Onthebasis
of these reaults, it gppears that the compulsory helmet wearing law had no deleterious effect on adult
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bicydigs but that it has had a moderate effect on children and amgor effect in teenagers immediately
after itsimplementation.

Examination of the counts of bicyclists observed during each of the MUARC surveys indicated that
there had been adrop in the number of bicyclistsduring thefirst yeer after thelaw wasintroduced. This
drop was grestest in teenagers who might well have been the group most influenced by the helmet
wearing law (as evidenced by thefdl in timed exposure). The decrease in children was a continuation
of adeclinein child numbersthat was dready apparent beforethelaw. Based onthesefigures, it would
seem that the introduction of the law probably had an immediate effect on the number of teenage
bicyclists. However, during the period 1991-1992, there was an increase in the number of bicyclists of
al ages. Asareault of these increases, the number of adult and child bicyclistsin 1992 was not much
smdler than the observed numbers in 1990. However the number of teenage bicyclists was il
condderably less than the pre-law leves.

A partiad explanation for these results rdates to trends in the time block, or time of the week, during
which bicyclists were observed during each of the surveys. In terms of time block distribution, the
1990 and 1992 surveys were very smilar. In 1991, however, there were fewer bicyclists on the
weekend compared to these two other surveys. This may aso be related to the weather patterns
occurring during the survey. 1n 1991, haf of al weekend observation sessons coincided with rain as
opposed to an average of 32% of sessionsin 1990 and 14% in 1992.

This observation raises the question as to the possible influence of weather patterns on the observed
differencesin pre- and post-law numbers of bicyclists. One of the problemswith conducting a series of
observationa surveys of this nature isthat, even though the surveys can be constrained to occur during
the same time of the year, extringc factors such as weather cannot be accounted for in their design.
Thereis aways the possibility that such factors could have a bearing on the results obtained , thereby
making it necessary to place certain caveets on any conclusions. In order to explore this issue further
for the 1990 and 1991 surveys, a Ste was classfied as “fing’ if there was no rain during any of the
observation sessons conducted there. A “rainy” Ste was therefore defined to be one where rain fell
during at least one of the observation periods. Eighty-two percent of al sites had the same weather
classfication during both the 1990 and 1991 surveys. The table below examines the reduction in the
number of bicyclists observed in the Stes that were consstently fine during the 1990 and 1991 surveys
and compares this to the corresponding reduction in dl sites combined.

Percent reduction in the numbers of bicyclists
observed in 1991 compared to 1990
Age-group (years) Sites that were fine in All sites observed in
ge-group {y both 1990 and 1991 1990 and 1991

5-11 2% 24%
12-17 41% 46%
18+ 13% 29%
All ages 24% 36%

If weather was not afactor in the decreasing numbers of bicyclists between 1990 and 1991, then the
percent reduction in the Stes that were congstently fine might be expected to be the same asthet for all
dtes. The table above, however, shows that westher may have had an influence since the percent
reduction in the overdl numbers of bicydists was 24% in fine stes and 36% in dl stes. Amongst
children and adults, the reduction in the numbers of bicyclists was consderably lessin fine Stesthanin
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al dtes. Thissuggeststhat the weether may have had an influence on bicyding inthesetwo groups. On
the other hand, the data indicate that weather patterns may have had little influence on the numbers of
teenage bicyclists suggesting that the introduction of the law was a more important factor affecting
exposure for this age group. This supports the other findings suggesting that the law had its grestest
influence on teenagers.

Another explanation for some of theincreasein bicyclist numbersin 1992 isrelated to the fact that there
appears to have been abicycle rdly passing through one of the sites (site 80, in 1991/2, Appendix 2)
onaSunday morning. Thisparticular Steisapopular recreationa areaand is part of adefined bicycle
track. 1n 1991, it wasrainy during al observations of this site and very few bicyclists were observed.
Although the weether was generdly fine in 1990, the number of bicycligtsin 1992 in this areawas il
more than would have been expected on the basis of pre-law levels. The chance occurrence of alarge
group of bicyclists passing through a particular areais one of the hazards of observationd surveys such
asthese. From adtatistical point of view, however, an occurrence such as thisis a true observation,
well within the bounds of “norma” behaviour for that time period, and cannot be excluded from the
andyss.

The chance occurrence of events such as different weeather conditions or large groups of bicyclidts, as
described above, can be a problem associated with observationa surveys even though observation
sessions are randomly alocated within time and space strata. Such problems can be overcome, or
minimised, by conducting larger surveys. Analysis methods, however, cannot overcome such prob-
lems (eg. by focussing on “fing” Sites only) because it upsets the matched 64 site comparison of 1990
versus 1991.

Theimportance of the analysis of thetotal numbers of bicyclists asameasure of exposure trendsisthat
It enables an assessment of trends in adults because, unlike timed-exposure, this information was
availablein 1990, prior to thelaw. This means that to have avalid comparison of pre- and post- law
levelsin adults, we have no choice but to look at the number of bicyclists over time. On the other hand,
comparisons of the numbers of bicyclistsleads only to valid conclusions about the 64 observation Sites
in common to each of the MUARC surveys. Unlike the timed exposure data, these results cannot, and
should not, be extrapolated to the whole of metropolitan Melbourne; they only describe the 64
sampled Sites.

There is an gpparent contradiction in the conclusions that would be drawn from the two separate
exposure andyses. This can be explained by the average exposure (time spent bicycling) per bicyclist.
Although the number of children observed waslessthan in any other age group, the average amount of
time spent on the road was highest for this group during each survey. Adults, the most numerous group,
spent the least amount of time bicyding, on average. This may just reflect the fact that, per unit
distance, adults can travel a a greater speed. By definition, the speed a which bicyclists travel isan
important factor in determining timed-exposurein these sudies. Sincethe definition of timed-exposure
in this study was based on a weighting of recorded bicycling times in a specified observetion ste of
fixed length, it isfeasblethat if bicydigsareriding faster than they used to (ietraveling further distances
per unit time), then for a given observation period and Ste, the exposure would be expected to
decrease, even if there were more bicyclists on the road.

Examination of average bicycle exposure (per bicyclist) figures suggests therefore that the decline in
bicycle use from 1990 to 1991 for each age group was due to decreases in both the average bicycling
time and fewer bicycligs. On the other hand, the decline in totd bicycle exposure between 1991 and
1992 in children and teenagers may be due to a decline in the average time spent bicycling rather than
due to fewer bicycligts of this age riding their bikes. Although average exposure per bicydlist dso
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decreased in adults, the increase in the number observed in 1992 over 1991 accounts for the increase
intotd bicycle exposure in this group.

7. CONCLUSION

The mandatory hemet wearing law has achieved its god of increasing bicycle hedmet wearing rates for
al groups of bicycligsthroughout metropolitan Mebourne. Two yearsafter itsintroduction, highlevels
of helmet wearing have been maintained in adults and children. Both adult and teenage rates, in
particular, are continuing to increase.

The firgt year following the introduction of the helmet wearing law coincided with a reduction in the
number of peopleriding their bicycles, particularly amongst 12-17 year olds. By 1992, two years after
the law, the number of bicyclists was gpproaching pre-law levelsin adults and children but were il
greetly reduced in teenagers.
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APPENDIX 1

TIMETABLE OF EVENTS RELATING TO THE USE OF
BICYCLE HELMETS IN VICTORIA

1961
1970

1975
Mid 1970’s

1976
1977

1978
1979

1980

1981

1982

1983

Motorcyclists required to wear approved helmets.

Compulsory seat belt legislation introduced; supported by publicity and
enforcement.

Child restraint laws introduced; supported by publicity and enforcement.
Some bicyclists were wearing helmets.

A new generation of bicycle helmets became available, some of which met the
basic design criteria.

Random breath testing introduced; supported by publicity and enforcement.

Australian Standard for “General Purpose Protective Helmets (for use in pedal
bicycling, horse riding and other activities requiring similar protection)” developed.

Higher penalties and licence cancellation directed against drink driving introduced.

Introduction of legislation governing engine capacity limits for novice
motorcyclists.

“Bike-Ed”, education program about bicycle safety targeted at students aged 9-
13 years began. Bicycle helmet use promoted.

(Oct) First helmet certified as meeting the Australian Standard.

(Dec) Royal Australian College of Surgeons meeting of interested organisations
to discuss different approaches to helmet promotion.

Bulk helmet purchase scheme established by the Road Safety and Traffic
Authority in co-operation with one Education Department region. Helmets
available through schools at approx $30 (33% discount). 1000 helmets available
in total.

McDermott and King paper in the Medical Journal of Australia - Differences in
head injuries of pedal cyclist and motorcyclist casualties in Victoria.

A second helmet manufacturer received Australian Standards approval and the
Road Traffic Authority commenced advertising aimed at mothers, urging that they
purchase helmets for their children.

(Jan) Education Department regulation for helmets to be worn in all state school
bicycling activities, including “Bike-Ed”.
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1984

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne.

(Sept) Publication of a report to the Road Traffic Authority by Elliott and
Associates: Bicycle helmet research describing the attitudes of bicyclists to
wearing helmets. Study carried out in preparation for a major publicity campaign.

Also:

Further bulk helmet purchase schemes organised through Education Department
Regions and individual schools. Guidelines for a modified bulk purchase scheme
involving discount through arrangements with retailers were developed.

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne.

(March) Public education via two television commercials, radio and a pamphlet
launched. (Publicity campaign lasted for 2 months, but the commercials continued
to appear for many more months.)

(Sept) Road Traffic Authority display at the Royal Melbourne Show featured
bicycle helmet safety.

(Oct) Statement in Parliament by the Minister for Transport stating that the
government would move towards compulsory helmet wearing legislation.

(Nov) Posters distributed to all 7,000 doctors in Victoria.

(Dec) Government rebate offered on helmet purchases - $10 over the Christmas
period; Australian made helmets only.

Also:
Further bulk helmet purchase schemes.

The Road Traffic Authority of Victoria established a Bicycle Helmet Promotion
Task Force to assist in popularising helmet-wearing. Membership included the
Bicycle Institute of Victoria, Brain Foundation, Child Accident Prevention
Foundation of Australia, Education Department, Police Department, Royal
Australasian College of Surgeons, Royal Automobile Club of Victoria, State
Bicycle Commiittee, bicycle retailers, helmet importers and helmet manufacturers.

Further provision of assistance to organisers of bulk helmet purchasing schemes,
mainly in Education Department Regions, but generally using designated retailers.
Guidelines for bulk purchase schemes disseminated.

Dorsch, Woodward and Somers study from the Road Research Unit, University
of Adelaide - Do bicycle safety helmets reduce severity of head injury in real
crashes?

Petition signed by 5000 citizens given to the Victorian government requesting it
assist in reducing helmet purchase costs.

Four imported helmets received Australian Standards Association approval.
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1985

1986

1987

1988

(Feb) A $5 rebate scheme began covering all approved helmets purchased
during 29/12/84-9/3/85. The Minister for Transport stated publicly that the
government intends to make the use of bicycle helmets compulsory by July 1,
1985; this was not actually achieved until 5 years later.

(Feb) A new television commercial featuring Australian Olympic Games bicycling
Gold Medallist Dean Woods was launched to coincide with the rebate scheme.

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne and country Victoria.

(Dec) Government rebate of $10 offered on helmet purchases.
Also:
Country surveys of bicycle use began.

McDermott and Klug paper in the Medical Journal of Australia - Head injury
predominance: pedal cyclists vs motor-cyclists.

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne and country Victoria.

(May) Letter from McDermott, on behalf of the Road Trauma Committee, to
the Editor of the Medical Journal of Australia - Safety helmets for pedal
cyclists. “Helmet usage has now achieved sufficient community acceptance to
make legislation for compulsory wearing practical.”

(Dec) Government rebate of $10 offered on helmet purchases.

(Dec) Report on an Inquiry into Child Pedestrian and Bicycle Safety by the
Social Development Committee of the Victorian Parliament.

Also:

Report by Healy, Road Traffic Authority released - Trends in helmet usage
rates and bicyclist numbers sustaining head injury-July 1981 to December
1985 - Victoria.

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne and country Victoria.

(March) VIC ROADS survey on recreational bicycling rates in metropolitan
Melbourne and country Victoria.

(Nov-Dec) MUARC observational survey of bicycle exposure and bicyclist
behaviour.

(Dec) Road Traffic Authority strategy for introducing helmet legislation
developed.

(Dec) Government rebate of $10 offered on helmet purchases.
(Jan) MUARC observational survey of bicycle exposure and bicycle behaviour.

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne and country Victoria.
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1989

1990

(March) VIC ROADS survey of recreational bicycling rates in metropolitan
Melbourne and country Victoria.

(Oct) Release of report by Drummond and Jee - The risks of bicyclist accident
involvement. Study was commissioned by the Road Traffic Authority and the
State Bicycle Committee.

(Dec) Government rebate of $10 offered on helmet purchases.
Also:

Wood and Milne paper in Accident Analysis and Prevention - Head injuries to
pedal cyclists and the promotion of helmet use in Victoria, Australia.

(Jan-Feb) Government rebate of $10 offered on helmet purchases.

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne and country Victoria.

(March) VIC ROADS survey of recreational bicycling rates in metropolitan
Melbourne and country Victoria.

(From July - June *90) 2836 Bicycle Offence Penalty Notices given.
(From July - June ’90) 1743 Bicycle Offence Reports.

(Sept) The Minister for Transport and the Minister for Police and Emergency
Services announce new regulation requiring bicyclists to wear an approved helmet
whilst bicycling in Victoria to take effect from July 1990.

(Dec) Major initiative aimed at drink driving.

(Dec) Government rebate of $10 offered on helmet purchases to dependents 16
years and under of low income families.

Also:

Thompson, Rivara and Thompson paper in the New England Journal of Medicine
- A case-control study of the effectiveness of bicycle safety helmets.

Report by Williams, Technisearch Ltd, RMIT - The protective performance of
bicyclists’ helmets in accidents.

Australian Standard for bicycle helmets under review.

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne and country Victoria.

(March) VIC ROADS survey of recreational bicycling rates in metropolitan
Melbourne and country Victoria.

(March) Major initiative aimed at speeding.

(April) VIC ROADS approval was introduced as an interim measure pending
amendment of the Australian Standard AS 2063.2. This allowed the newer,
lighter-weight style helmets to be approved.
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1991

1992

(May-June) MUARC observational survey of child traffic behaviour (both as
pedestrians and bicyclists). Helmet wearing rates observed in children and adults.

(July) VIC ROADS survey on helmet wearing in commuter and school children
bicyclists in Melbourne and country Victoria.

(July - June ’91) 19,229 Bicycle Offence Penalty notices given.
(July - June ’91) 5028 Bicycle Offence reports.

(JULY) INTRODUCTION OF THE MANDATORY BICYCLE HELMET
USE LAW IN VICTORIA.

(Oct) VIC ROADS survey on helmet wearing in commuter and school children
bicyclists in Melbourne and country Victoria.

(Jan) Compulsory helmet wearing law introduced in New South Wales for those
aged 16+ years.

(March) VIC ROADS survey on helmet wearing in commuter and school
children bicyclists in Melbourne and country Victoria.

(March) VIC ROADS survey of recreational bicycling rates in metropolitan
Melbourne and country Victoria.

(May) MUARC observational survey of bicycle exposure and helmet waering
behaviours.

(May/June) Recreational and commuter bicycle use assessed by MUARC in an
observational survey in Melbourne.

(July) Compulsory helmet wearing law introduced in New South Wales for
children.

Also:

Williams paper published in Accident Research and Prevention - The protective
performance of bicyclists” helmets in accidents.

(April) Lightweight helmets receiving certification to the Australian Standard no
longer needed VIC ROADS approval.

(May) MUARC observational survey of bicycle exposure and helmet wearing
behaviours.

(May/June) Recreational and commuter bicycle use assessed by MUARC in an
observational survey in Melbourne.

(July) Report by MUARC - Evaluation of the bicycle helmet wearing law in
Victoria during its first 12 months.

(July) Report by NSW RTA - Law compliance among cyclists in New South
Wales, April 1992.
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APPENDIX 2

LISTING OF SITES OBSERVED DURING THE MUARC SERIES OF
OBSERVATIONAL SURVEYS

North West Region
Arterial Sites [8]
Site No. | Melway Ref. | Sampled Street Intersecting Street | Direction
from
I/Section
1]40G3 Graham St Wright St North
2113G8 Taylors Rd Kings Rd East
3156G2 Todd Rd Williamstown Rd North
4* 117 G12 Sydney Rd Bell St North
5* 114 Al Keilor-Menton Rd Sunshine Ave West
6|16 G3 Pascoe Vale Rd Glenroy Rd North

7126 Al St. Albans Rd Main Rd N/West

81 | 53 BI11 Aviation Rd Central Ave South
Non-Arterial Sites [15]

9 | 54 B9 Chester Rd Aberdeen Rd West
10|27 C6 Monmouth St Thompson St North
11|29 D2 Aberdeen St Melville St N/East
12 | 04 G10 Arundle Rd McNab Rd S/East

137 | 2817 Alexander Ave Pascoe Vale Rd East
14| 54 J10 Bayview St Civic Pde South
157 | 17 B3 Stella St West St West
16 | 27 D5 Davis Ave Doyle St West
17 | 13 D10 Cheleon Way Tollhouse Rd South
18* | 25 K2 Andrea St Glendinning St West
19*% | 209 E9 Cuttris Rd Diggers Rd West
207 | 41 F4 Cala St Sunshine Rd South
21| 13 E8 Braeswood Rd Taylors Rd South
22*% | 25 E10 Railway Pde Station Rd West
23 |26 C6 Glenmaggie Dr Merrimu Gve South
North East Region
Arterial Sites [6]
241 | 12 G2 Wilson Rd Hurstbridge Rd West
25 | 45 K2 Kilby Rd Burke Rd West
26 | 20 G2 Grimshaw St Greensborough Rd East
27*% 119 J1 Grimshaw St Plenty Rd East
28* | 45 A8 High St Barkers Rd North
29 | 30 H11 Victoria Rd Westgarth St North

*observed in 1987/88 survey only
T observed during 1987/88 and 1990 surveys only
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Non-Arterial Sites [10]

Site No. | Melway Ref. | Sampled Street Intersecting Street | Direction
from
I/Section
30 | 46 K9 Hight St Beatty St N/East
3112 A6 Fyffe St Norma St North
327 | 20 H6 Warralong Ave Kanowindra Cr East
33 131Gl1 Law St Bonar St South
34+ | 30 J10 Russel St Bank St South
351 12D2 Collard Dr Bellbird Rd S/East
36 | 12 D5 Perversi Ave Hurstbridge Rd East
37 | 18J9 Tylers St Joffre St West
38 | 311J5 Odenwald Rd Alandale Rd East
39 | 10BI11 David Cr Trafalgar Cr East
Outer Eastern Region
Arterial Sites [10]

40 | 82 K12 Hallam North Rd Churchill Park Dr South
41%* | 49 D9 Heatherdale Rd Maroodah Hwy South
42 | 73 B11 Kellets Rd Taylors La West

43* | 33 B4 Templestowe Rd Thomspons Rd West
44 | 62 D7 Burwood Hwy Springvale Rd East
45173 K4 Burwood Hwy Dorset Rd S/EAst
467 | 36 H12 Yarra Rd Plymouth Rd East
47|36 HI2 Plymouth Rd Yarra Rd East
48 | 51 E10 Canterbury Rd Colchester Rd East
49* | 32 ES Templestowe Rd Bridge St North
Non-Arterial Sites [16]

50 [ 70 C7 Viewbank Rd Ferntree Gully Rd North
51|32 E9 Stanley St Barak St West
527 | 64 F2 Bungalook Rd Elmhurst Rd South
53 | 34 ES Larnoo Dr Creek Rd East
54 | 63 F8 Quixley Gv Abbey Cr S/East
55190 K10 Tristania St Paperbark St South
56 | 70 E2 William St Stephensons Rd West

57 180J1 Wahlley Dr Bracken Cr East
58 | 65 Cl Kreswick Cr Parkstone Dr South
591 | 34 All Saxonwood Rd Regency Pl West
60 | 74 E4 Ladys Wik Walbury Ave S/West
61* | 90 K8 Ash St Pittosporum Gv South
62 | 34 A8 Tuckers Rd Burleigh Dr North
631 | 611J7 Highview Gv Dorothy St South
64 | 33 B7 MacEadon Rd Mayfair Ave South
65* | 91 E12 Alexander St Albert Rd West
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Inner South Eastern Region
Arterial Sites [6]

Site No. | Melway Ref. | Sampled Street Intersecting Street | Direction
from
I/Section
66 | 44 D4 Johnston St Hoddle St East
67* | 58 B9 Alma Rd Barkly St East
68 | 67 A3 Ormond Espl Barkly St S/East
69* | 58 K9 Dandenong Rd Kooyong Rd West
70* | 44 K12 Swan St Maddey St West
71% | 56 G2 Williamstown Rd The Boulevard West
Non-Arterial Sites [8]
72* 1 56 F3 Mayne Rd Williamstown Rd S/West
73 | 58 K9 Armadale St Wattletree Rd North
74 | 58 A5 Queens La Roy St S/East
75 | 58 H10 Montague Ave Holroyd Ave South
76 | 43 G10 Whiteman St Queensbridge St S/West
77 | 57 HS Nimmo St Canterbury Rd S/West
78* | 30 C11 Railway St Apperley St East
79* | 58 H4 Brookville Rd Mathoura Rd East
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Southern Region
Arterial Sites [10]

80 | 86 H7 Beach Rd Charman Rd East
81 | 78 E2 Warrigal Rd Centre Rd South

82* | 79 H6 Westall Rd Rayhur St South
83 | 90 F7 Stud Rd Clow St N/East
84 | 106 A8 Moorooduc Rd Two Bays Rd N/East
85 | 85 K4 Bluff Rd Beach Rd North

861 | 67 K12 Centre Rd Nepean Hwy West
87 | 68 B8 North Rd Bambra Rd East

88* | 93 F6 Edithvale Rd Wells Rd S/East

89* 1102 C3 Davey St Nepean Hwy East

Non-arterial sites [16]

9071 | 77 BS Roydon St Wishart St East
91|97 F7 Dahmen St McLeod Rd North
92195C1 Hammond Rd Rhur Ct South
93 192 F1 Albert St Park St S/East

94+ | 77 H7 Genoa St Bulli St East
95|86 D7 John St Edith St East
96 | 81 B6 Blaxland Dve Police Rd South
971103 D3 Lucerne Cr Sassafras Dve South
98 110517 Lower Cr Batman Ave West
99 | 80 C8 Birmingham St Audrey St West

100* | 69 HI10 Gadd St Brighton St North
101+ | 78 J7 Carbine Ave Elder St East

102 | 67 H5 Gladstone Pde Harrington St South

103 | 92 F2 Alfred St Bowman St N/East

104 | 78 G9 Henry St Willis St West

105* | 90 G6 Ross St Herbert St South
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APPENDIX 3
OBSERVATION ZONE DEFINITIONS

ARTERIAL

MON
ARTERIAL
{local)

ARTERI

Note that non-arterial (local) street zones exclude the intersection with an arterial (major) road, thus
commencing 2-3 metres down the arterial street (see Figure C). When both streets are non-arterial
the intersection is included (see Figure B).

An arterial road is shown in Melways as a black or red line.
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APPENDIX 4

SITE SUMMARY AND DATA COLLECTION FORMS
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APPENDIX 5

OPERATIONAL DEFINITIONS

SITE SUMMARY FORM

Site No.; Road Class:

Observation zone:

Site Boundary:

Site Length:

Land Use:

Weather:

Predetermined (see list of sites)

See attached diagrams for definitions of arterial and non-arterial (local
street) zones.

Note: local street zones exclude the intersection with a major road, thus
commencing 2-3 metres down the local street. Local street intersections
are included.

Where the zone of approximately 150 metres is between two identifiable
points (e.g. streets) in Melways, the site length can be calculated by
MUARC. In this case record the street name (or landmark shown in the
Melways) at the site boundary.

If there is no street or landmark recorded in the Melways bounding the
site, choose a point which you can identify (e.g. letter-box, brick fence,
etc.) and pace out the site length (1 pace = approx. 1 metre). Record the
site length in metres on the Site Summary Form. Ifit is not practical to
pace out the full 150 metres because the boundary would be out of view
from your observation point (e.g. because the road bends out of view),
pace out the distance that is within view and record this on the Site
Summary Form. In all cases make a note describing the point you
used to define the boundary in such a way that it can be identified
by others.

Classify as 1, 2, 3 or 4 according to principal land use. Under Other (5),
specify other pedestrian or cyclist generators such as public transport
stop, a shop in a residential area, etc.

Code as raining if it rains heavily for 10-15 minutes or more in the hour, or
lightly (drizzle) for 20-30 minutes or more in the hour.

DATA COLLECTION FORM

Hour:

Record the hour of the observation session at the top of the worksheet for
each hour of the session. Start a new data collection form for each hour
of observation. Therefore, for each observation session you should use
five data collection forms.

Note: only 50 minutes of data collection is required for each hour of
observation. However, 50 minutes of observation must occur in each
separate hour and the ten minute breaks cannot be skipped so that the
session finishes early but it is possible to join the ten minute breaks
between two sessions (at the end of one and the start of the other) to give
a 20 minute break.
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Cyclist:

Timing:

Road entry:

Age:
Helmet worn:
Helmet done:

Helmet carried:

A cyclist is anyone riding a two-wheeled pedal cycle in the observation
zone on the road or the footpath.

Data are to be collected for all variables including timing (if possible) for
all cyclists while they are riding in the observation zone. Stop timing if the
cyclist dismounts and resume timing if the cyclist remounts while in the
zone.

Footpath cyclists who cross an intersection and remount the footpath are
timed as continual footpath cycling. However, an intersection road
entry is recorded. Timing and coding for other footpath to road entries
are described on the attachment overleaf.

If one or more cyclists enter the observation zone while timing of a
previous cyclist is still in progress, all other variables (apart from timing)
should be recorded if possible. At a minimum, the age, sex and helmet
wearing (shaded on the data collection form) details of each cyclist
entering the observation zone should be recorded.

Ifa cyclist crosses the road, record whether this occurs at the intersection
or mid-block. A mid-block road entry occurs when the cyclist moves
from the footpath to the road; not from the road to the footpath.

Record estimated age as a single figure, not a range.
Record yes if cyclist is wearing a protective helmet of any type.
Record yes if the helmet chin straps are done up

Record yes if the cyclist is not wearing a helmet but the helmet is clearly
visible, e.g. held in the hand or carried on the bicycle handle-bars.

Helmet type (see helmet identification sheets):

1.

Hard-shell - hard plastic outer shell over foam lining, usually bulkier
than the foam-only type.

Foam-only - have no shell and consist solely of compressed foam
which is usually painted or covered with thin lycra material. Also included
in this category are those helmets which have a thin and lightweight plastic
shell (see identification chart).

Other - any other non-regulation helmet (e.g. leather cycle racing hel-
met, horse-riding helmet, construction helmet).
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Timing & Coding
for footpath cyclists entering the roadway

Foaipath cyclists who cross an intersection and remount the footpath

ara timed as continual footpath cycling. However, an intersection road entry
is recorded.

Foolpath cyclists who eross a road at a mid-block marked, signalised, llagged or
manned crossing withoul dismeunting, are timed as continual footpath eycling.
However, mid-block road enlry is reconded,

Fowipath cyclisls wha enter the roadway mid-block where there is no marked
crossing, (even it only to lo cross the road and remount the footpath) should be timed

tor roadway cycling for the period that they are on the road and a mid-block road antry
recorded.
focipath liming

lootpath timing

{oatpath timing
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APPENDIX 6

SUMMARY OF OBSERVERS' REPORTS
De-briefing Session

This Appendix summarises the results from a questionnaire distributed at a de-briefing session held on
Wednesday, 12th June, 1991. Most observers had finished their work on the previous Friday or
Saturday. Ten of the thirteen observers completed the questionnaire.

1. SITES INAPPROPRIATE FOR CYCLISTS

Site 9,

Site 12,

Site 35,

Site 40,

Site 60,

Site 103,

Site 104,

Site 105,

Melways Ref. 54 B9, Chester Road, Altona

Industrial area, dead end street

Melways Ref. 04 G10, Arundle Road, Keilor

Farmland, no houses nearby

Melways Ref. 12 D2, Collard Drive, Diamond Creek

Rural fringe, dirt road

Melways Ref. 82 K12, Hallam Road North, Endeavour Hills
Rural residential and farmland, dirt road. NOT ARTERIAL as defined
Melways Ref. 74 E4, Lady’s Walk, Ferntree Gully

A very steep and rough dirt road, no cyclists

Melways Ref. 92 F2, Alfred Street, Mordialloc

Side street, only two houses, next to busy road, no cyclists
Melways Ref. 78 G9, Henry Street, Heatherton

Dirt road bounded by farm and wasteland with barrier at western end
preventing through traffic

Melways Ref. 18 J9, Tyler Street, Reservoir

Noted because it is a very dangerous “non-arterial” residential street with a
primary school and crossing at the bottom of a hill. Itis a very busy one way
street connecting High Street and Plenty Road that carries bus and truck
traffic as well as cars and cyclists. Requires the installation of speed humps
for the protection of the school children.
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2.  DIFFICULT SITES

Extreme Pollution
Site 6,

Site 45,

Site 48,

Site 66,

Site 87,

Poor Visibility
Site 26,

Site 68,

Site 81,

Melways Ref. 16 G3, Pascoe Vale Road, Glenroy

Melways Ref. 73 K4, Burwood Highway, Ferntree Gully

Melways Ref. 51 E10, Canterbury Road, Kilsyth (day of train strike)
Melways Ref. 44 D4, Johnston Street, Collingwood

Melways Ref. 68 B8, North Road, Ormond

Melways Ref. 20 G2, Grimshaw Street, Greensborough

At this point Grimshaw Street is a road cutting. The footpath is raised and
hidden from view. Visibility best from footbridge but still difficult.

Melways Ref. 67 A3, Ormond Esplanade, Elwood

A very busy road with lots of trucks so difficult to park car. Road is also
divided so it is difficult to find a position where cyclists coming from either
direction can be seen clearly.

Melways Ref. 78 E2, Warrigal Road, Oakleigh South

Very heavy traffic, making it difficult to observe and time the cyclists because
the heavy traffic blocked the view

3. DIFFICULTIES WITH PUBLIC OR POLICE

Site 50,
Site 56,
Site 75,
Site 99,

Site 75,

Site 103,

70 C7, Viewbank Road, Mt. Waverley
70 E2, William Street, Mt. Waverley
58 H10, Montague Avenue, St. Kilda East

80 C8, Birmingham Street, Springvale:

... some residents got suspicious and approached me. But once I explained
what I was doing there they were very nice and polite.”

58 H10, Montague Avenue, St. Kilda East

“For the second year in a row I encountered a particularly nosy, defensive
resident and her next door neighbour. While I welcome questions re the
study in general, I particularly disliked the abrasive manner of these people. I
dealt with the problem (their problem) by showing the letter of authorisation
and telling them [ was on public property.” (male)

92 F2, Alfred Street, Mordialloc:

A-20 MonasH UNIVERSITY ACCIDENT RESEARCH CENTRE



Site 54,

Site 33,

Site 10,
Site 23,

Site 62,

“...acouple of sleazy men (one of whom owned the house opposite) hung
around and I felt uncomfortable. I was friendly but cold and eventually they
got bored and went away.” (female)

63 F8, Quixley Grove, Wantirna:

“Some builders across the road were suspicious of my presence. They
thought I had some sinister motive. But after explanation they were more
convinced.”

31 Gl, Law Street, Heidelberg Heights:

“I was the second person to do this site. The local people had already
noticed the first person. Residents in this street got worried about their kids,
but they didn’t come to see me until 15 minutes before I finished. I explained
the survey, showed them the official letter and left the phone number in case
they wanted to find out more.” (male)

In this case a woman did ring one of the survey supervisors to enquire
further. She was annoyed and concerned that the residents had not been
advised about the survey.

27 C6, Monmouth Street, Avondale Heights
26 C6, Glenmaggie Drive, St. Albans South

“Some residents were just curious about what [ was doing. After I explained
to them, they seemed to be satisfied.”

34 A8, Tucker’s Road, Templestowe (near Primary School)
“Suspicious parents and teachers near primary schools. Informed principal.”

“Public and police seemed happy once shown letter of authority and you
explained what you were doing.” (female)

4. CYCLISTS STOPPED AT TRAFFIC LIGHTS

All observers reported that they only timed a cyclist if he/she was moving. However, there were
occasions where a cyclist would be stopped for some time while in the observation zone especially at
signalised intersections. The sites listed below are those where this occurred. The column on the right
indicates whether the cyclist was likely to be on the road or the footpath while stopped.

Site 1,

Site 6,

Site 25,
Site 26,
Site 29,
Site 45,
Site 48,

40 G3, Graham Street South, Sunshine FOOTPATH
16 G3, Pascoe Vale Road, Glenroy FOOTPATH
45 K2, Kilby Road, Kew East

20 G2 Grimshaw Street, Greensborough ROAD

30 H11, Victoria Road, Northcote ROAD

73 K4, Burwood Highway, Ferntree Gully ROAD

51 E10, Canterbury Road, Kilsyth ROAD
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Site 68, 67 A3, Ormond Esplanade, Elwood ROAD

Site 81, 78 E2, Warrigal Road, Oakleigh South BOTH
Site 83, 90 F7, Stud Road, Dandenong ROAD
Site 87, 68 B8, North Road, Ormond ROAD
Site 47, 36 H12, Plymouth Road, Croydon Hills ~ ROAD

(7?72 school crossing not traffic lights.
However, not shown in Melways No. 20 as signalised).

Site 42, 73 B11, Kellett’s Road, Rowville  ROAD

(7?77 no lights but roundabout)

5. DISCRIMINATION OF HELMET TYPE

Seven of the ten observers reported some difficulty in discriminating between hard-shell and foam-only
helmets. The existence of thin-shell helmets which, for the purposes of this survey, were coded as
foam-only helmets, exacerbated this problem.

6. LEVEL OF TRAINING

All respondents reported that they felt the level of training was adequate for the task. However, half
thought that a bit more explanation may have helped particularly in relation to helmet typing (and also
road entry judging by the initial difficulties with this concept).

7. LEVEL OF SUPERVISION

All respondents felt that the level of supervision was adequate for the task. Two thought that a bit
more supervision would have helped.

8. SUGGESTIONS

Most suggestions (3) related to the appropriateness of sites for actually observing cyclists. The other
related to training: take the observers outside to time cyclists and evaluate the requirements of the
survey rather than watching a video!
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APPENDIX 7
HELMET WEARING RATES FOR BICYCLISTS ENGAGED IN ROAD
OR FOOTPATH BICYCLING ACCORDING TO ROAD CLASS

Figure 7.1

HELMET WEARING RATES IN FOOTPATH BICYCLISTS OBSERVED IN ARTERIAL ZONES
(not available for adults in 1990)

100 +

90 T

80 T

70 T

60 T

50 T

40 +

helmet wearing rate (%)

30 T

20 T

Dec '87 May '89 May '90 May '91 May '92

Survey

— —® —-51lyearolds ——©— - 12-17 yearolds — ™ 18+ year olds

Figure7.2

HELMET WEARING RATES IN FOOTPATH BICYCLISTS OBSERVED IN NON ARTERIAL
ZONES
(not available for adults in 1990)
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Figure 7.3

HELMET WEARING RATES IN ROAD BICYCLISTS OBSERVED IN ARTERIAL ZONES
(not available for adults in 1990)
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Figure 7.4

HELMET WEARING RATES IN ROAD BICYCLISTS OBSERVED IN NON ARTERIAL ZONES
(not available for adults in 1990)
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APPENDIX 8
AVERAGE PROPORTION OF TOTAL EXPOSURE OCCURRING ON
THE ROAD OR FOOTPATH

Figure 8.1

AVERAGE PERCENT OF TOTAL EXPOSURE OCCURING ON ROADS
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AVERAGE PERCENT OF TOTAL EXPOSURE OCCURING ON FOOTPATHS ACCORDING TO AGE-GROUP AND
ROADCLASS (MALES)
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APPENDIX 9
ESTIMATED TOTAL BICYCLE EXPOSURE ON THE ROAD OR
FOOTPATH ACCORDING TO ROAD CLASS

total bicyclist exposure (billions of seconds per week)
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Figure 9.1

ESTIMATED TOTAL BICYCLE EXPOSURE ON FOOTPATHS IN ARTERIAL ZONES IN
MELBOURNE BY AGE OF CYCLIST
(not available for adults in 1990)
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Figure 9.2

ESTIMATED TOTAL BICYCLE EXPOSURE ON FOOTPATHS IN NON ARTERIAL ZONES IN
MELBOURNE BY AGE OF CYCLIST
(not available for adults in 1990)
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Figure 9.3

ESTIMATED TOTAL BICYCLE EXPOSURE ON ROADS IN ARTERIAL ZONES IN MELBOURNE
BY AGE OF CYCLIST
(not available for adults in 1990)
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Figure 9.4
ESTIMATED TOTAL BICYCLE EXPOSURE ON ROADS IN NON ARTERIAL ZONES IN
MELBOURNE BY AGE OF CYCLIST
(not available for adults in 1990)
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