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Abstract 

There is very little available information about bicyclist behaviour in relation to safe 
practices and the law in New South Wales. Whereas regular surveys of helmet usage have 
been conducted and published for Victoria and Western Australia, there have been no 
equivalent surveys in New South Wales. With regard to law compliance among cyclists, 
there appears to be no information available in Australia equivalent to that collected for 
helmets. Such information is essential in evaluating educational and law enforcement 
programmes. It is particularly important at this point in time prior to the introduction of 
compulsory helmet wearing for adult cyclists in New South Wales on January 1st, 1991. 

Helmet wearing and law compliance rates were monitored in the last week of September, 
1990, in Sydney, Newcastle, Wollongong, and ten major rural centres. Altogether, 12,889 
cyclists were observed in a survey conducted in four parts: the Rural Survey, N = 3510, 
directed at cyclists in centres outside the Sydney Metropolitan Area; the Sydney Survey, N 
= 347 4, directed at a representative sample of cyclists in Sydney; the Supplementary 
Survey, N = 3991, directed at special target areas such as cycling paths and parks; and, the 
School Survey, N = 1100, directed at children arriving at and departing from school. From 
these data the following statistics are noteworthy: 

Behaviour 

Helmet wearing 

Rate of 
occurrence % 

% 
26 

Failure to make arm signals 92 
Ride across pedestrian crossing 82 
No lights at night 72 
No rear reflector 51 
Fail to stop for red traffic light 44 
Riding on the footpath 34 
Wrong side of the road 11 
Bicycle unstable (heavy object) 1 
Doubling 1 
No hands 1 
Three abreast or more 1 

Major variations 

Outer rural areas, 12% 
Young adolescents, 11% 
Secondary schools, 9% 
Highest in the Northern suburbs 
Highest in the Eastern suburbs 
Sydney, 80%; Arterial roads, 56% 
Arterial roads, 27% 
Rural, 38% 
Under 10 years of age, 74% 
Arterial roads, 6%; local roads, 24% 
Western suburbs, 2% 
Female rate is twice the male rate 
Rural, 2% 
More on the weekend 

The results are of special relevance to the introduction of compulsory helmet wearing in 
1991 and to any associated law enforcement initiatives. Based on the Victorian experience 
with the introduction of compulsory helmets, a dramatic increase in helmet wearing rates is 
anticipated in 1991. 

Law enforcement campaigns can be guided by the data obtained in this survey but with 
certain cautions. This survey did not seek to determine why cyclists break the rules of the 
road. It may well be the case that certain rules are broken by cyclists in the interest of 
greater safety. Riding on the footpath may fall into this category. Other rule-breaking 
behaviour by cyclists may involve increased risks. Given that accident rates for adults are 
higher in the evening hours, a case can be made for giving priority to the task of increasing 
the use of lights at night. 72% of the 900 cyclists, observed riding after dark, did not have 
lights at the front or back. 
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Background: Law compliance and helmet use among cyclists 

" ... I mean are there any real rules for cyclists, its against the law to do 
certain things as a motorist but if you're a cyclist what happens?" 

(Comment reported by Reark 1985, p.17) 

Bicycling is a frequently used means of transport in New South Wales. According to Antill 
(1990), 89% of adolescents claimed to have ridden a bicycle on the road in 1989. 
Furthermore, Hoque (1988) expects 3-5 % of trips to work to be made by bicycle by the 
year 2000. 

Riding a bicycle is a healthy means of exercise, an efficient use of energy, and an 
environmentally sound method of transport. However, cyclists are particularly vulnerable 
to accidents on the roads. Whereas cyclists share the roads with motorists, they do not 
have the stability of a four-wheeled vehicle or the protection given by the hard shell of the 
car. Paciullo (1989) reports that an average of 24 cyclists have been killed on New South 
Wales roads each year since 1970. In 1989 there was a total of 1802 casualties from road 
accidents involving cyclists in New South Wales. Mathieson (1989) has calculated that the 
risk of a serious accident is much greater for cyclists than for pedestrians or motorists. 
Children, in particular, appear to have a high risk of bicycling accidents. In 1989, 
approximately 52% of bicycle fatalities in New South Wales were children aged up to 16 
years (Roads and Traffi,c Authority 1990). 

'~ 

The recognised vulnerability of the cyclist to road accidents has prompted a search for 
counter measures. Counter measures may be of two kinds: making the bicycling 
environment safer for the cyclist or making the cyclist less vulnerable to the hazards of 
cycling. The first category includes the provision of cycle paths, which physically separate 
the cyclist from motorised vehicles, improved road conditions, and educational programmes 
aimed at motor vehicle drivers. The second category includes the promotion of safety 
devices such as helmets and educational programmes aimed at training the cyclist in 
bicycling skills and having the cyclist use the roads safely. 

Safety helmets 

The evidence available suggests that wearing a helmet is an excellent precaution against 
serious and fatal bicycling accidents. According to Worrell (1987), wearing a safety helmet 
could prevent more than half the minor head injuries that occur in cycling accidents and 
would reduce the seriousness of major injuries. Head injuries are the major cause of death 
in cycling fatalities (Healy 1986) and it is likely that, in many cases, had a helmet been 
worn, a fatal head injury would not have occurred. In New South Wales in 1989 there 
were 471 pedal cyclist casualties in the 13-16 age group. Of the 324 cases in which data on 
helmets is available, only 18 wore helmets (data cited by Antill1990, p.3). 

Base rate data on helmet wearing in New South Wales is not generally available. Antill 
(1990) found that only 14% of an adolescent sample said they owned a helmet. 84% said 
they never wore a helmet when riding a bicycle. According to Wilson (1989), less than 
15% of regular cyclists usually wore a hard-shelled helmet and adolescents are among those 
least likely to wear a helmet. Unpublished data collected by the Roads and Traffic 
Authority in 1988 indicates that the helmet wearing rate in Sydney at that time was 
approximately 20%. A survey conducted state-wide in 1989 yielded a similar rate. Finally, 
Coin, Keay, Mathieson and Weatherstone (1989) report surveys of cyclists in Newcastle 
where the helmet wearing rate for commuter cyclists in 1988 was 30.4% but for "general 
cyclists" was much lower (5 to 7% ). 
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In Victoria, observational surveys of helmet wearing among cyclists have been conducted 
yearly since 1983. Despite extensive educational programmes promoting the use of safety 
helmets, helmet wearing rates flattened out at about 40% in Melbourne with lower rates 
among recreational cyclists than among commuter cyclists (Sullivan and Wise 1990). On 
July 1st, 1990, bicycle helmets were made compulsory for cyclists in Victoria. A survey 
(unpublished at the time of this report) of 2098 cyclists in Melbourne later in July showed 
that the helmet wearing rate had increased to 89.2%. However, since the numbers of 
cyclists had decreased by more than 50%, it is difficult to interpret whether or not there has 
been any real increase in the numbers of cyclists wearing helmets. 

Surveys of helmet usage among recreational and commuter cyclists in Perth have been 
conducted since 1987 by the Western Australian Police Department. Among commuter 
cyclists, helmet usage has increased from 19% in 1987 to 36% in 1990. Recreational 
cyclists are less likely than commuter cyclists to be observed wearing a helmet 
(approximately 20% in 1990). Interestingly, the Western Australian surveys show that 
helmet usage did not increase from 1989 to 1990 for commuter cyclists thus possibly 
showing a similar flattening out to that reported for Victoria. 

It is difficult to be sure why helmet wearing rates are not higher in view of the protection 
they give. It is not a case of ignorance: even 11 and 12 year-olds are aware that it is 'very 
important' for bicycle riders to wear a properly fitted safety helmet (Ball, Braithwaite and 
Low 1990). The favoured explanation for avoidance of helmets is one of negative attitudes 
(Reark 1985; Breeze and Southall 1990). Many adult cyclists believe that while helmets 
may be good for others they are unnecessary for themselves and many adolescent cyclists 
believe that helmets are a sign of inferior status. 

It may well be the case that the limited success of programmes promoting helmet wearing 
has played a part in the decision to make helmet wearing compulsory in New South Wales 
in 1991. From January 1st, 1991, cyclists of 16 years of age or older will be required to 
wear an approved safety helmet. In order to assess the effectiveness of the new regulation, 
it is necessary to obtain base rate information on helmet wearing prior to the introduction of 
compulsory helmet wearing. 

Correct cycling behaviour: law compliance 

Bicyclists frequently break the rules of the road. Research conducted in Europe shows that 
30-40 % of the rules of the road are not obeyed by cyclists at intersections. Signalling with 
the arm for turning and stopping, looking behind, and stopping at intersections are the 
actions most often not performed. About half of the cyclists involved in road accidents 
were breaking the law at the time that the accident occurred (Breeze and Southall1990). 

Studies conducted in the United States come to a similar conclusion. Drury (1978) 
collected data in New York and found that 39% of the sample of cyclists broke one or more 
traffic laws. Of these law violations, 70% involved a failure to signal, 22% involved riding 
on the footpath, and 20% involved failure to stop at a traffic signs or lights. Similarly, 
Dewar (1978) found that 32% committed riding errors such as failure to signal, not riding 
in single file, riding wrong side of the road, and riding 'no hands'. 

Analysis of accident reports provides a similar account: accidents typically occur at 
intersections (Hoque 1987) and involve failure to give way, absence of arm signals, road 
signs ignored, and bicycles having insufficient lighting (Atkinson & Hurst 1983). 

Other aspects of cycling behaviour which have been suggested as linked with potential for 
accidents include doubling (Chlapek et al.), cycling on the footpath (Crossing 1987), time 
of day and type of road (Hoque 1988). According to Hoque's data, 65% of night accidents 
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happen on arterial roads. The highest accident rate occurs on Thursday nights. 

Although cyclists in New South Wales can be observed breaking a variety of road rules, 
little is known about which rules are violated most or about the factors that are associated 
with failure to comply with the law. Coin et al. (1989) noted tha·t, in evaluating 
programmes aimed at improved bicycle safety in Australia, there is a deficiency in cyclist 
law compliance data. In order to provide some information on law compliance, the 
Newcastle Cycleways Movement have conducted six-monthly behavioural surveys of 
cyclists in Newcastle since 1987. The data available suggest that in Newcastle, at least, law 
compliance among cyclists is generally low. Footpath cycling (32%) and riding on the 
wrong side of the road (10%) were common and 39% of cyclists facing a red light did not 
stop. In order to evaluate educational and law enforcement programmes for cyclists in New 
South Wales, it is important that statistics of this kind become available on a state-wide 
basis. 

Why do cyclists break the law so frequently? Again, the evidence available suggests that 
ignorance is not a factor. Ball, Braithwaite and Low (1990) found that 11 and 12 year -olds 
were able to identify various law violations accurately. Although the behavioural survey to 
be reported does not attempt to determine the motivation of cyclists, some speculations 
concerning motivation will be made in discussing the data. 

Objectives of the survey 

1. To determine helmet wearing and law violation rates among bicyclists in New South 
Wales. 

2. To provide base-rate data on helmet wearing among cyclists prior to the introduction of 
compulsory helmet wearing on January 1st, 1991, for adults (16 years and older) and 
on July 1st, 1991, for children. 

3. To obtain information on demographic and environmental factors associated with lower 
levels of law compliance and helmet wearing. 

Methodology: Introductory comment 

The Road Safety Bureau requested an observational survey of Sydney, Hunter, lllawarra, 
and selected rural areas. The survey was to be conducted in the three weeks from 
September 17th, 1990, to October 7th, 1990. Furthermore, the survey was to be conducted 
in such a way as to provide balance across the following variables: 

• various times of day and night 
• weekdays and weekends 
• various types of roads and non-roads 
• a range of geographic and socioeconomic areas 

In order to provide both information within a balanced design and information directed at 
specific targets, the survey was conducted in four components which will be referred to as: 

• the Sydney survey within Sydney and with sites balanced across 
socioeconomic status of suburb (four levels) and 
type of road (arterial, secondary, collector, local) 



4 

• the rural survey sites in each statistical division of New South Wales 
outside the Sydney Metropolitan area 

• the supplementary survey Sydney, Newcastle and Wollongong with specific 
targets: parks, cycle paths, highways, Sydney City 
Centre, local suburban back streets, and mid block 
locations 

• the school survey sites near schools in rural areas of New South Wales 
and in the Sydney Metropolitan Area. 

Time frame for the surveys 

The main survey, rural survey, and supplementary survey were conducted on September 
27th, 29th, and 30th with the following exceptions: 

• Rain on the evening of September 29th prevented observations during the dusk and 
night hours at the Wollongong sites and at Sydney sites in the South and East. 
Observations at the Sydney sites for these hours were made on October 6th or October 
13th. Rain on successive weekends prevented completion of the Wollongong 
observations. 

• A second survey of Bathurst was conducted because the timing of the first survey 
coincided with the Bathurst races which may have altered the kind of cyclist likely to be 
observed and the kinds of bicycling behaviour likely to be exhibited. 

• Observations were also made at an additional site in W oollahra after the time period set 
for the observations had ended. Observations at this site focussed on the behaviour of 
commuter cyclists and recreational cyclists. The distinction between these categories of 
cyclists was not requested or made in the other surveys. 

Specification of the Sydney survey design 

Time of day Bicycle accidents and fatalities are associated with time of day 
(dawn and dusk are two periods implicated by previous research). 
The following distribution of time slots was used to provide 
coverage throughout a week day and the weekend. 

Time of day Weekday Saturday Sunday 

6.00- 7.00 Dawn Dawn Dawn 
7.00- 8.00 Peak am - early Peak am - early Early 
8.00- 9.00 Peak am - late Peak am - late 

10.00 - 11.00 Morning Morning Morning 
15.00- 16.00 Afternoon Afternoon Afternoon 
17.00- 18.00 Peakpm Peakpm 
18.00- 19.00 Dusk Dusk 
20.00 - 21.00 Night Night 
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Day of week Relative to the weekday, weekend cyclists are more likely to be 
recreational cyclists. Previous evidence suggests that law 
compliance (Mathieson 1989) and helmet wearing (Sullivan and 
Wise 1990) are higher among commuter cyclists. However, 
Saturdays and Sundays are likely to be different in character: 
Saturdays attracting cyclists involved in work, shopping, leisure 
and sporting activities whereas Sundays are likely to attract higher 
levels of purely recreational cyclists. 

Location on road In the Sydney survey, all observations were made at intersections. 
Each intersection involved two different types of roads as described 
below. A full list of the locations of observational sites is set out in 
Appendix 1. Mid-block locations (not intersections) were included 
in the supplementary survey. 

Types of roads Two observational sites were placed in the same suburban area to 
allow observations to be made on four different types of roads: 

Typeofroad 
sub-arterial 
collector 
se~ondary 
mmor 

RTA colour classification 
red 
brown 
yellow 
white 

The RTA colour classification refers to the colours in which roads 
are depicted in the Sydney metropolitan area. Thus the two 
intersections in a given area might be, for example, a sub-arterial 
road with a secondary road (red/yellow) and a collector road with a 
local road (brown/white). The intersection which includes the 
sub-arterial road will be referred to as the major intersection and the 
other will be referred to as the minor intersection. Intersections 
involving arterial roads are included in the supplementary survey. 

Socioeconomic status and geographical spread 

Based on the work of Cunningham (1980) all suburban areas in 
Sydney were classified in four categories of socioeconomic status: 

(1) 
(2) 
(3) 
(4) 

SES Category 
LowerSES 
Lower-middle SES 
MiddleSES 
Upper-middle 

Cunningham's score 
6.0-7.0 
5.0-5.9 
4.0-4.9 
2.0-3.9 

Local Government Areas were then chosen to provide geographic 
spread across Sydney. The following Local Government Areas 
were chosen for the main survey: 

LowerSES 
Botany 
Liverpool 
Penrith 

Lower-middle 
Banks town 
Parramatta 
Ashfield 

Middle 
Baulkham Hills 
Hornsby 
Sutherland 

Upper-middle 
Hunters Hill 
Manly 
Woollahra 
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The location of sites within Local Government Areas was made 
after consultation with user groups and the Road Safety Bureau. 
Sites were chosen where possible to provide minimum expected 
observational rates of five cyclists per hour and average expected 
rates of ten cyclists per hour. 

Supplementary survey 

The supplementary survey provides further information on a range of bicycling related features: 

Bicycle paths 

Cycling parks 

• bicycle paths and cycling roads 
• cycling parks 
• the Sydney Business District 
• primary arterial roads (Highways) 

Cycle paths are not evenly distributed throughout urban and rural 
areas in the way that roads are. Thus, a separate sample of cycle 
paths was drawn: 

• 
• 
• 
• 
• 

Cooks River cycle path 
Moore Park cycle path 
Manly cycle path 
Wollongong cycle path 
Newcastle cycle path 

(lllawarra Rd) 
(Anzac Pde/Cleveland St) 
(Queenscliff Surf Club) 
(Fairy CK Bridge) 
(Croudace St) 

Cycling parks are popular locations for recreational cyclists in 
Sydney. The following parks were included in the survey: 

• Royal National Park 
• Centennial Park 
• Parramatta Park 

Sydney city centre Sydney City Centre is a special case because of the high density of 
road traffic on all streets and the numbers of bicycle couriers 
present in the city on week days. The intersection of George Street 
and Park Street is one that carries a high volume of traffic in both 
directions and was chosen as the city site for the supplementary 
survey. 

Arterial roads Primary arterial roads carry heavy motorised traffic and are likely to 
be avoided by recreational cyclists. The following arterial roads 
were included: 

Other sites 

• 
• 
• 

Pacific Highway 
Great Western Highway 
Broadway 

(Artarmon) 
(Penrith) 
(Parramatta Rd!City Rd) 

Observations were also made at mid-block locations on two major 
roads and seven suburban back streets. These sites were included 
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to allow specific comparisons between cyclist behaviour at and 
away from busy intersections. 

• Kildare Rd, Blacktown 
• King Georges Road (Hurstville) 

- this site was included with the other primary arterial roads 
for most analyses. 

The requirement for sites at which cyclists are likely to be observed 
sufficiently frequently eliminated the possibility of formally 
including quiet suburban back streets in the design. However, 
recordings were made at a variety of back street locations, primarily 
in the Northern Sydney region, to provide exploratory data on 
possible differences between back street cycling behaviour and the 
behaviour observed at relatively busy intersections. 

All Statistical Divisions of New South Wales were sampled. Based on population sizes, the 
Hunter and Illawarra regions were sampled more extensively than the remaining statistical 
divisions. The numberyf sites for each region was as shown: 

<"""\."' 

Statistical Division Population Number of sites Location of sites 

Hunter 508,400 4 Newcastle (3), Lake Macquarie (1) 
lllawarra 332,800 2 Wollongong 
Mid North Coast 225,900 1 Grafton 
Northern 182,600 1 Tamworth 
Richmond-Tweed 168,450 1 Lismore 
Central West 165,500 1 Bathurst 
South Eastern 163,300 1 Queanbeyan 
Murrumbidgee 144,300 1 WaggaWagga 
North Western 112,300 1 Dubbo 
Murray 108,200 1 Albury 
Far West 26,650 1 Broken Hill 
Gosford-Wyong 225200 1 Gosford 

Each site was located at an intersection in each of the cities and towns listed. Where 
possible, each intersection chosen was equipped with traffic lights. Details of each site are 
available in Appendix 1. 

The School survey 

Relatively high rates of cycling accidents are recorded among school age children. In 
Victoria, surveys of helmet usage have been directed at this target population and reliable 
information is available concerning differences between primary and secondary school 
children in Melbourne and in the rural areas of Victoria. However, it cannot be assumed 
that similar helmet usage rates will occur among school children in New South Wales. In 
order to provide information specific to helmet usage in schools in New South Wales, a 
variety of types of schools were included in the survey. In choosing schools for inclusion, 
the distinction between State Schools and Independent Schools was preserved. Similarly, 
within those categories, a distinction was made between primary and secondary education. 
Schools were sampled in both country and city locations. Since the school survey was a 
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minor part of the study, no attempt was made to include schools from each of the rural 
centres included in the rural survey. Newcastle and Wollongong were included partly 
because of their higher populations and partly because of the active user groups in those 
areas. Grafton was included for two reasons. Firstly, it is known that Grafton is a major 
cycling centre and, secondly, Grafton is one of the towns in which there has been an 
extensive bicycle safety programme run within the schools. Queanbeyan was chosen to 
provide balance across the geographic areas of the state. 

Area Number of schools 
Sydney Metropolitan Area 8 
Newcastle 4 
Wollongong 4 
Grafton 4 
Queanbeyan 4 

Observations were made at two time slots: the arrival hour in the morning (typically 7.40 
am to 8.40 am) and the departure hour in the afternoon (typically 3.20 pm to 4.20 pm). 
The specific schools surveyed are listed in Appendix 1. 

Measurement of law compliance and helmet wearing 

With the exception of the two mid-block locations, the back streets, and locations within 
cycling parks, all observations were made at intersections. All cyclists were included, 
whether or not they were recognised as the same cyclist seen earlier in the day or the same 
cyclist making a return trip. The exceptions to this general rule were the observations made 
in Parramatta Park and Centennial Park where observations were terminated when the faster 
cyclists reappeared after completing the circuit. Apart from these exceptions, cyclists were 
included, if seen a second time, for two reasons. First of all, it was impossible to exclude 
all cyclists passing the observation point, a second time, with any reliability. If all cyclists 
recognised a second time were excluded then a bias might occur which depended on the 
interval between sightings: cyclists seen again after a short interval would be more likely to 
be excluded. Secondly, if the assumption is made that whether or not a cyclist is likely to 
break a law or wear a helmet is independent of whether or not he or she passes the 
observation point a second time, then the descriptive statistics will remain unaltered. The 
inclusion of second observations artificially raises the power of the statistical tests used by a 
small amount. However, the large sample size makes such considerations trivial. 

Each bicyclist was recorded in relation to the thirteen specified behaviours: 

• helmet wearing 
• riding on the footpath 
• riding on the wrong side of the road 
• doubling or dinking another person 
• riding 'no hands' or 'no feet' 
• riding more than two abreast 
• carrying a heavy or bulky object 
• riding a bicycle fitted with a warning device 
• having bicycle lights turned on at night 
• making appropriate arm signals 
• riding on a pedestrian crossing 
• obeying traffic lights 
• obeying traffic signs 
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Helmet wearing Soft racing hats ('hair nets') were not included as helmets. 

Riding on the footpath Riding on the footpath is illegal unless there is a sign which 
specifically states that cycling on the footpath is permitted. 
Cycling by the side of a road where a footpath would have 
been, is counted as breaking the law. If the side of the road is 
an extensive grassy area or parkland, cycling within one metre 
of the road is counted as breaking the law. 

Wrong side of the road Cyclists are breaking the law if they ride against the flow of 
traffic whether or not the road is one-way, two-way, or has 
traffic lanes. All road vehicles, including cyclists are required 
to ride as close to the left side of the road as is practicable. 
Thus, if a cyclist is riding near the centre of a two-way road 
and is not preparing to make a right-hand turn, he or she is on 
the wrong part of the road and was counted in this category. 

Riding behaviour When riding a bicycle, certain behaviours are not permitted by 
law: riding 'no hands' or 'no feet'; or, carrying large loads 
that decrease control or visibility. Carrying another person on 
the bicycle ('doubling' or 'dinking') is not against the law but 
is discouraged for safety reasons. Each of these trans
gressions was recorded by the observer. These behaviours 
will be referred to in the data tables as 'dangerous riding 
behaviours'. 

More than two abreast If three cyclists are riding abreast, all three cyclists are 
breaking the law. In large groups of cyclists who are cycling 
en masse and more than two abreast, all of the cyclists were 
counted as breaking the law. 

Warning device Every bicycle should be fitted with a bell or warning device. 
Observers recorded whether or not one was present. 

Bicycle lights at night Bicycles should have front and rear lights and a rear reflector 
at night. If the reflector is not present, this counts as 
non-compliance. Observers recorded whether lights were 
visibly on and whether a reflector could be seen. These 
observations were recorded only for the dusk and night 
hours. 

Signalling direction Cyclists are required to indicate a right turn or stopping by the 
relevant arm movements. Observers recorded whether or not 
an arm signal was given when required. 

Pedestrian crossings Cyclists are discouraged from riding their bicycles over 
pedestrian crossings (although it is not against the law to do 
so). Ideally, cyclists dismount and walk the bicycle across 
the road at a pedestrian crossing. Observers recorded whether 
cyclists do, infact, do this. 

Obeying traffic lights Cyclists are required to obey traffic lights by waiting until the 
lights change from red to green. Cyclists should wait behind 
the white line at red traffic lights until the lights change. 
Sometimes, however, cyclists will cross the white line by 
fractional amounts while they wait for the lights. Such minor 
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infringements were disregarded. As long as the cyclist 
obeyed the spirit of the law they were counted as complying 
with the law. Observers recorded failure to wait for the red 
light to change to green. 

Cyclists should obey all general road traffic signs such as 
STOP or GIVE WAY. A STOP sign may produce the 
appropriate behaviour but with fractional crossing of the line. 
As with traffic lights, minor infringements were disregarded 
and obedience to the spirit of the law taken as the criterion. 
Observers recorded whether or not the cyclist obeyed each 
sign. 

Other aspects of the recordings 

Each observer also recorded the following details for each cyclist: 

• sex of the cyclist Some observers reported occasional difficulties in deciding 
the sex of the cyclist. In a very small number of cases, 
where the observer was unable to decide, the sex was 
determined as 'male' on a probability basis. 

• age of the cyclist Observers were asked to estimate the age of the cyclist. 
For most of the analyses, the age estimates were 
categorised into six ranges: up to 10 years, 11 to 15 years, 
16 to 19 years, 20 to 29 years, 30 to 44 years, and 45 and 
over. 

• type of cyclist For the additional Woollahra site only, cyclists were 
categorised as: 

commuter cyclist: has a back pack or equivalent pack on 
a carrier 

serious cyclist: dressed in racing clothes but does not 
meet the commuter cyclisr criteria 

under-age cyclist under sixteen years of age; no other 
category permitted 

recreational cyclist all other cyclists not otherwise 
categorised 

Reliability of the measurements 

The measurements of the different behaviours are not likely to be equally reliable for two 
reasons. Firstly, the recording of some behaviours (for example, whether or not the bicycle 
was fitted with a warning device) depended on the location of the bicycle with respect to the 
observer and on the lighting conditions. Secondly, some behaviours may not have been 
recorded at certain sites because of an excessive number of cyclists passing the observation 
point in any given minute (for example, presence of warning devices, reflectors, and arm 
signals may not have been recorded at some sites). High reliability can be assumed for the 
following behaviours: presence of helmet, doubling, riding on the footpath, riding 'no 
hands' or 'no feet', riding on a pedestrian crossing, and not obeying traffic lights. 
Decreased reliability can be assumed for the following behaviours: lights present and on 
during hours of darkness (observer may not see a faint bicycle light), riding three abreast 
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(with large groups of cyclists observers must estimate numbers), and the presence of arm 
signals (observer decides whether a signal was required). Low reliability can be assumed 
for the presence of warning devices and reflectors. 

Some analyses have not been included in the report and others have been based on 
augmented or reduced data. The analyses which were not conducted, for the reasons given, 
are as follows: 

• warning devices observed rates varied widely for an aspect of bicycles 
which would be expected to be relatively constant; 
observers had been instructed to disregard bells and 
warning devices if over-loaded. 

• traffic signs data incomplete. 

The analyses conducted on augmented or reduced data are as follows: 

• Sydney - East for analyses with several sub-divisions of the data (age, 
time of day); the Sydney survey sites in Woollahra were 
augmented by the additional site in Woollahra to provide 
a sufficiently large data set for comparisons. 

• Pedestriap crossings and traffic lights 

Sites at which observers had failed to record correctly 
the information concerning whether cyclists actively 
obeyed the rules were omitted. 

The number of cyclists observed 

Table 1 

Sample sizes for each section of the survey 

Sydney survey 
Rural survey 
Supplementary 
Schools 
Additional sites 

Full sample - all sites 

3,474 
3,510 
3,905 
1,126 

875 

12,889 

Most of the analysis is based on the Sydney, rural, and supplementary surveys, either taken 
separately or aggregated. The data from the school survey was not included with the data 
from the other surveys at any time. 

Statistical analysis 

Statistical analysis of the data was conducted primarily by using the chi-squared test (X2) 
for categorical data. Analysis of variance was used for age data. In general, values of X2 
and the associated statistical significance will not be quoted in the presentation of the 
results. Where differences are discussed, unless otherwise stated, they can be assumed to 
be statistically significant at the 0.001level of confidence. 
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RESULTS 

Wearing a safety helmet 

Helmet wearing rates are not homogeneous in New South Wales but exhibit variation 
across a locations (see tables 2-4). The overall helmet rate for centres outside Sydney (table 
2) is 18.6% but for Sydney, excluding the supplementary sites, is 24.6% (table 3). When 
the supplementary sites (cycle paths, parks, and so on) are examined, the helmet rate of 
32.5% (table 4) is higher again. This raises the question of which figure should be quoted 
as the overall helmet wearing rate for New South Wales. In answering this question, 
several points must be taken into account. First of all, approximately 63% of the population 
of New South Wales resides in Sydney. Thus care must taken not to give too much or too 
little weight to the Sydney helmet rate. Secondly, the rural and Sydney surveys were 
concerned with on-road cyclist behaviour and did not include cycle paths and parks. The 
Sydney survey also excluded arterial roads, the Sydney city centre, and suburban back 
streets. Finally, all of the surveys except the school survey were conducted in the school 
vacation; the school survey was conducted just prior to the vacation. 

In order to provide a valid estimate of the overall helmet wearing rate for New South Wales, 
the following actions were taken: the supplementary survey data was included with the rural 
and Sydney survey data so that off-road locations and road characteristics, which would not 
otherwise be included, were represented; and, the school survey data was not included 
since school children already will be represented in the rural, Sydney, and supplementary 
surveys. If the Newcastle and Wollongong cycle path data are included with the rural 
survey data, then the Sydney percentage of the full sample (excluding the school data) is 
58%. This is considered to be sufficiently close to the required percentage to allow a valid 
estimate for New South Wales based on simple aggregation of the data across the rural, 
Sydney and supplementary surveys. 

I Helmet 'Y'ea:ring rate in Nev South Wales = 25.7 

Within surveys, although the prevalence of helmets among cyclists is variable, there are 
noticeable regularities. Table 2 gives details of helmet rates for centres outside Sydney. 
The centres closer to Sydney (Inner rural: Gosford, Newcastle, and Wollongong) have 
helmet wearing rates which, on average, are similar to those for Sydney. The remaining 
rural centres (Outer rural), which are more distant from Sydney, consistently show lower 
rates. If the centres close to Sydney are omitted from the calculation, then the other rural 
areas have a helmet wearing rate of 12.2. Gosford, Newcastle, and Wollongong, taken 
together, have a helmet wearing rate of27.1, similar to Sydney and more than twice the 
outer rural rate. 

In the outer rural centres, the lowest helmet wearing rates were recorded in Bathurst (only 
two cyclists out of the 89 observed) and in Grafton (8.5% ). The exceptionally low rate in 
Bathurst may be explained by the timing of the survey. Unfortunately, the last weekend of 
September, when the survey was conducted, was also the weekend of the Bathurst races. 
It is possible that fewer cyclists were on the streets during the survey hours and that those 
observed were a biased sample of the Bathurst cycling population. In order to gain more 
information concerning cyclists in Bathurst, the survey was repeated one month later. A 
larger sample of 168 cyclists was recorded. The observed helmet wearing rate was 10.1% 
which is consistent with the rates in other outer rural centres but still much lower than in the 
Newcastle, Sydney, Wollongong sector. 
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Table 2 

Helmet wearing rates for rural survey locations in New South Wales 

Location SampleN %Female Mean age N sites Helmet rate % 

Inner rural 
Gosford 143 15.4 21.0 1 54.6 
Hunter 914 11.4 25.6 4 25.5 
lllawarra 462 12.3 23.9 2 27.1 

Outer rural 
Albury 326 19.6 22.5 1 14.4 
Bathurst 89 15.7 22.1 1 2.2 (10.1) 1 

Broken Hill 112 12.5 21.2 1 12.5 
Dubbo 157 17.8 25.3 1 16.6 
Grafton 389 17.0 24.2 1 8.5 
Lismore 281 15.3 23.6 1 12.1 
Queanbeyan 201 19.9 21.4 1 12.4 
Tamworth 241 14.1 19.0 1 14.1 
WaggaWagga 195 16.4 22.7 1 14.9 

Totals 
Inner rural 1519 12.0 24.2 7 27.1 
Outer rural 1991 16.8 22.6 9 12.2 

Total rural 3510 14.8 23.3 16 18.6 

Note 1: Bathurst was surveyed a second time but one month later. The figure in 
brackets is the percentage wearing helmets in the second survey. 

The uniformly low rates of helmet wearing in the outer rural centres suggest that these areas 
might be targetted for information and/or educational programmes pointing out the safety 
benefits of wearing a safety helmet when riding a bicycle. This survey does not address the 
question of why some groups of cyclists do not wear helmets. However, in seeking an 
explanation, perceived safety may be an important aspect. It is likely that riding a bicycle 
on the road in rural centres does not involve the same level of risk of injury that occurs on 
the streets in Sydney. Lower traffic densities in rural centres may involve lower risks than 
in Sydney for the same cycling behaviour. If rural cyclists believe the risks are lower then 
the lower helmet wearing rates may be a response to the perceived decreased risks. 

From table 3 it can be seen that helmet wearing rates are not homogeneous throughout 
Sydney. The rates obtained from sites in the North and East of Sydney are more than twice 
the rates in the South and West. The Eastern Sydney rate is based on a relatively small 
sample of 213 cyclists and thus may reflect some special characteristics of the sites chosen. 
However, a larger sample of 707 cyclists was observed at an additional site in W oollahra. 
Although this sample was obtained four weeks after completion of the Sydney survey and 
was aimed at exploring differences between commuter and recreational cyclists in law 
compliance, it nevertheless provides additional information on helmet rates which can be 
compared with the 213 cyclists in the original sample. The rate of helmet wearing at the 
additional site was 38.9 and the two samples combined provide a rate of 40.7 based on 920 
observations. Thus, substantial confidence can be attached to the large difference in helmet 
wearing rates between the North and East of Sydney and the South and West. This 
difference will be examined further when the effects of socioeconomic status are assessed. 
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Table 3 

Helmet wearing rates for Sydney survey locations 

Location (LGAs) SampleN %Female Mean age N sites Helmet rate % 

Sydney- North 
Hornsby 229 14.8 22.5 2 48.5 
Hunters Hill 268 8.6 19.8 2 37.3 
Manly 309 9.1 24.1 2 36.6 

Sydney - South 
Botany 223 11.2 24.0 2 13.9 
Sutherland 765 12.4 21.8 2 18.4 

Sydney - East 
Woollahra 213 9.4 24.6 2 46.5 

Sydney - West 
Ashfield 123 3.2 21.2 2 17.9 
Bank:stown 322 9.0 20.8 2 15.2 
Baulkham Hills,. 236 8.5 18.0 2 19.1 
Liverpool 231 6.9 20.7 2 8.2 
Parramatta 199 7.5 23.3 2 39.2 
Penrith 356 12.6 16.5 2 11.0 

Results summary 
Sydney - North 806 10.6 22.2 6 40.2 
Sydney - South 988 12.1 22.3 4 18.2 
Sydney- East 213 9.4 24.6 2 46.5 
Sydney - West 1467 8.8 19.7 12 17.2 

All S)::dne):: sites 3474 10.2 21.3 24 24.6 

Table 4 shows the helmet wearing rates at sites in the Supplementary Survey. It will be 
seen that helmet wearing rates are more variable across these sites than in the other surveys. 
This increased variability follows from the specific focus in the selection of sites. Three 
sites were in cycling parks where relatively high numbers of serious cyclists (training for 
cycling races) can be expected. Four further sites involved arterial roads where higher rates 
of helmet wearing might be expected. Interestingly, although big differences in the rates of 
helmet wearing were found from one arterial road to another (from 19.2% for the Great 
Western Highway in Penrith to 77.7% for the Pacific Highway in Artarmon), each arterial 
road was associated with higher helmet rates than the surrounding districts. 

Another feature of table 4 that may be having an effect is the greater range in the proportions 
of female cyclists. Whereas 11-20% of cyclists in the rural survey and 3-15% of cyclists in 
the Sydney survey are female, the range for the supplementary survey was 5-31%. If there 
are sex differences in helmet rates, as in fact there are (see table 5), then the increased 
variability in the gender composition of cyclists at sites in the supplementary survey would 
be associated with greater variability in helmet wearing. 
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Table 4 

Helmet wearing rates for supplementary survey locations in New South Wales 

Location SampleN %Female Mean age N sites Helmet rate 

Sydney 
Sydney centre 324 6.5 19.8 1 28.1 

Arterial roads 
Broadway 212 17.4 25.1 1 37.7 
Great Western Hwy 213 8.9 20.1 1 19.2 
Pacific Highway 94 5.3 24.6 1 77.7 
King Georges Road 98 6.1 21.8 1 25.5 

Cycle paths 
Cooks River cyclepath 242 19.4 26.7 1 15.3 
Manly cyclepath 326 25.8 26.3 1 21.8 
Moore Park cyclepath 402 19.9 23.8 1 55.2 
Newcastle cycleway 244 9.0 28.1 1 35.7 
Wollongong cycleway 908 26.1 28.0 1 20.5 

Cycling parks 
Centennial Pk Gate 158 9.5 26.2 1 46.2 
Centennial Pk cycleway 150 28.7 22.3 1 26.7 
Parramatta Park 68 30.9 31.8 1 50.0 
Royal National Park 249 19.7 24.9 1 85.9 

Other sites 
Kildare Rd, Blacktown 217 11.1 15.6 1 9.7 
Back streets of Sydney 86 12.8 18.2 6 19.8 

Totals 
Arterial roads 617 10.9 22.8 4 35.5 
Cycle paths 2122 22.1 26.8 5 28.4 
Cycling parks 625 20.5 25.4 4 57.8 

Supplementary sites 3991 17.6 24.6 20 32.5 

Sex differences in helmet wearing rates 

When making comparisons between the sexes, it is important to note that only 15% of 
cyclists are female. Thus overall rates of law compliance and helmet wearing will tend to 
reflect male practices. Whether or not sex differences in helmet rates are expected will 
depend in part on differential attitudes to helmets and to the increased safety that is 
associated with their use. Table 5 shows helmet wearing rates for males and females in the 
major regions throughout New South Wales. 

Overall, male cyclists are more likely to wear helmets than female cyclists. The main 
exceptions to this generalisation appear to be in the Eastern and Western parts of Sydney. 
The Eastern rates are based on a relatively small sample of cyclists and may reflect the 
~nreliability associated with the use of small samples. If the sample is augmented by the 
mclusion of the additional Woollahra site, then, based on a sample of 920 cyclists the 
helmet wearing rate for males is 41.8% and for females 34.1 %. These more reliable 
estimates bring the Eastern Sydney data into line with the overall rates. 
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Table 5 

Helmet wearing rates for males and females in New South Wales 

Region SampleN N sites Males Female 

Rural areas 
Inner rural 1519 7 28.0 20.0 
Outer rural 2134 9 12.4 11.0 
BJm!J. 3510 16 19.4 14.3 

Sydney areas 
East 213 2 45.1 60.0 
North 806 6 40.1 41.2 
South 988 4 19.5 9.2 
West 1467 12 16.4 24.8 
Sydney 3474 24 24.5 25.4 

Supplementary sites 
Sydney centre 324 1 29.0 14.3 
Arterial roads 617 4 35.1 38.8 
Cycling paths 2122 5 30.7 20.4 
Cyeling parks 625 4 61.0 45.3 
Other sites 303 7 11.2 22.9 
Supplementary 3991 21 34.3 26.5 

NSWTQtal 10975 61 26.4 22.2 

Age differences in helmet wearing rates 

Age categories of interest include 1-10 years, 11-15 years, and 16-19 years. Up to 10 
years of age is an important category for a number of reasons: the development of 
perceptual size constancy and associated risks of road accidents; the major responsibility of 
parents for the safety of children this age; and the accident rates showing that this is an age 
range of high accident risk. Sixteen years of age is the cut-off point in age for the 
introduction of compulsory helmets in January 1990. 

Table 6 shows that helmet wearing rates are lowest among adolescent bicyclists and 
especially so among those of 11 to 15 years. In the Sydney survey, only 5.8% (45 out of 
778) of these young adolescent cyclists were wearing safety helmets. In the rural regions, 
the lowest rate recorded was for the outer areas (not including Newcastle, Gosford, and 
Wollongong) and for the older adolescent age 16 to 19 years. In this group, only 4.6% (15 
out of 329) were wearing helmets. 

Overall, the highest rates of helmet wearing were found among the younger adults aged 20 
to 44 years. For adult cyclists over 45 years of age, helmet wearing rates were lower than 
for younger adults. 
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Table 6 

Age differences in helmet wearing for different regions of New South Wales 

Region SampleN Sites 0-10 11-15 16-19 20-29 30-45 46+ 

Rural areas 
Inner rural 1519 7 28.0 17.7 9.4 31.2 37.2 23.8 
Outer rural 1991 9 21.1 5.2 4.6 14.1 20.0 9.6 
Rm:al 3510 16 23.3 9.5 6.6 22.1 29.0 14.7 

Sydney areas 
North 806 6 32.0 16.6 18.5 50.8 61.2 50.0 
South 988 4 6.4 2.2 8.0 30.1 22.3 22.9 
East 1 213 2 35.7 31.5 33.2 46.6 40.9 17.6 
West 1467 12 17.3 3.0 8.4 31.1 33.8 23.8 
Sydney 3474 24 20.1 5.8 11.3 37.9 39.5 30.4 

Supplementary sites 
Arterial roads 617 4 28.0 12.5 15.2 49.4 48.7 12.5 
Cycling paths 2122 5 30.7 17.2 28.0 36.8 28.1 15.9 
Cycling parks 625 4 0.0 47.6 60.5 58.7 55.1 62.2 
Other sites 627 8 8.0 11.6 20.4 33.8 31.0 16.7 
Supplementary 3991 21 25.0 15.9 27.2 44.1 35.8 22.0 

NSWTotal 10975 61 23.1 10.3 16.1 35.2 34.1 21.4 

Note 1: The sample for the East is augmented by the inclusion of the additional Woollahra site. 
Thus the sample size for this row is N = 920. The Sydney rates (column calculations) 
do not include the augmented sample for the East but are based on the inclusion of N = 
213 from the Sydney survey. 

One of the important comparisons, which cannot be made directly from the data in Table 6, 
concerns the helmet wearing rates of cyclists who are under sixteen years of age and those 
who are sixteen years or older. Compulsory helmet wearing is to be introduced in New 
South Wales in two stages. From January 1st, those aged sixteen years or more will be 
required to wear helmets but it is not until July that cyclists under sixteen must wear 
helmets. When the helmet rates are examined from this point of view, it can be seen that the 
lowest rates (and, therefore, the biggest expected changes) occur for the under sixteen 
group. The helmet wearing rate throughout the state, based on the "on-road" data (Sydney 
and Rural Surveys combined) for under sixteens is 11.4% compared with 25.4% for those 
of sixteen and over (Table 7). 

Table 7 

Helmet wearing rates (%) in the Sydney and rural areas for children and adults 

Rural suvey 
Sydney survey 
Combined surveys 

Under 16 
N Helmets 

850 13.8 
1052 9.5 
1902 11.4 

16 and over 
N Helmets 

2660 20.2 
2422 31.2 
5082 25.4 

Interestingly, the lowest rate occurs for the under sixteen group in Sydney where only 
9.5% of cyclists wear helmets despite the fact that, in general, helmet wearing rates are 
higher in Sydney. This suggests that educational programmes to induce compliance with 
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the new law might be aimed at the under sixteen group in Sydney and especially at cyclists 
in the South and West of Sydney (see Table 6). 

Helmet wearing on weekdays and weekends 

Cyclists were monitored on three days: Thursday, Saturday and Sunday. Whereas a larger 
proportion of cyclists on the Thursday would be expected to be commuters travelling to and 
from work, a smaller proportion on the Saturday would be expected to fall in this category. 
On a Sunday, it can be assumed that the large majority of the cyclists are leisure cyclists. If 
commuter cyclists are more likely to wear helmets then differences based on the day in 
which the observations were made might be expected. However, such an expectation may 
be over-simple since leisure cyclists themselves may not be a homogeneous category. The 
serious cyclist in training is likely to wear a helmet. Evidence of this can be found in table 4 
where high rates of helmet wearing are present in the Royal National Park and Centennial 
Park where observations were made only on the Sunday (see table 8). 

Table 8 

Helmet wearing rates on a weekday and at the weekend. 

Region Sample N N sites Thursday Saturday Sunday 

Rural areas 
Inner rural 1519 7 26.9 26.8 27.9 
Outer rural 2134 9 10.9 12.2 16.2 
Rural survey 3510 16 17.0 19.3 21.7 

Sydney areas 
East 213 2 36.8 40.2 65.1 
North 806 6 23.8 47.2 54.3 
South 988 4 13.0 15.0 31.7 
West 1467 12 13.3 19.2 24.1 
Sydney survey 3474 24 16.4 26.7 37.8 

Supplementary sites 
Sydney centre 324 1 25.5 37.8 23.7 
Arterial roads 617 4 29.6 37.9 43.3 
Cycling paths 2122 5 31.5 27.3 23.9 
Cycling parks 625 4 n/a n/a 57.8 
Other sites 303 7 19.4 4.8 10.2 
Supplementary 3991 21 29.2 28.0 41.5 

NSWTotal 10975 61 20.8 24.8 35.7 

Table 8 shows that there is little evidence for the belief that the commuter cyclist portion of 
the data would raise the helmet wearing rate differentially on week days. The helmet 
wearing rates are highest on Sunday and lowest on Thursday. The Sunday figures partly 
reflect the high helmet wearing rates in cycling parks which were sampled only on Sunday. 
However, if the park data is omitted, the helmet wearing rate remains high (28.9) and 
higher than Saturday (24.8) or Thursday (20.8). 
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Time of day and helmet wearing 

From the point of view of specifying target groups for educational programmes concerning 
the value of safety helmets, the time of day variable is especially impoJ1ant. In terms of 
prior expectations for the effect of time of day on helmet wearing rates, the combination of 
serious cyclists in training and commuter cyclists in transit would be expected to produce 
the highest helmet wearing rates in the three hours from six o'clock in the morning, 
particularly on the weekday. Table 9 shows the helmet wearing rates, according to hour of 
day, for all data sources combined. 

Table 9 

Helmet wearing rates for different times of the day in New South Wales 

Region 6-7am 7-Sam 8-9am 10-llam 3-4pm 5-6pm 6-7pm 8-9pm 
Rwalareas 
Inner rural 39.7 42.1 32.2 22.6 18.4 21.1 14.9 26.5 
Outer rural 18.2 14.6 11.5 11.0 11.9 10.8 11.4 6.9 
Total rural 29.4 27.9 19.7 15.9 14.6 14.6 12.9 19.2 

Sydney areas 
North 69.5 63.6 45.8 37.7 34.2 28.3 9.4 4.5 
South "~3.6 36.8 17.2 14.0 10.9 12.1 9.8 3.6 
Eastl 57.6 48.0 53.1 34.9 32.2 38.0 27.5 25.0 
West 29.4 30.0 26.3 11.1 10.8 12.8 11.6 29.4 
Sydney 40.7 41.7 29.4 20.8 18.5 17.1 12.8 16.8 

Supplementary sites 
Arterial roads 40.7 48.8 46.0 30.9 33.8 24.6 18.3 54.2 
Cycling paths 34.9 37.0 32.4 24.1 22.1 27.3 20.7 40.0 
Cycling parks 85.2 81.8 n/a 59.6 41.3 n/a n/a n/a 
Other sites 40.7 45.4 25.9 13.2 19.0 12.9 8.3 28.6 
Supplementary 42.1 49.8 32.8 29.5 28.6 23.7 17.9 42.9 

NSWTotal 38.0 41.7 27.1 22.3 21.3 18.3 14.6 24.2 

Note 1: The sample for the East is augmented by the inclusion of the additional Woollahra site. 
Thus the sample size for this row is N = 920. The Sydney rates (column calculations) 
do not include the augmented sample for the East but are based on the inclusion of N = 
213 from the Sydney survey. 

Table 9 shows that the highest helmet wearing rates are in the early hours of the morning. 
Thereafter, the rate steadily decreases until the night hour when helmet wearing rate again 
increases. However, the rates for the night hour (8.00-9.00pm) are highly variable with 
high rates being observed on arterial roads in Sydney but low rates in the outer rural areas 
and in all regions of Sydney except the West (where 15 out of 51 cyclists were observed 
wearing helmets). The data highlight the period around dusk as one in which helmet 
wearing rates are relatively low. This feature is evident in figure 1. 
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Figure 1: Helmet use at different times of the day in New South Wales 
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Note: 6 = the 6-7 am time slot and 18 = the 6-7 pm time slot 

The table 9 results are based on data from all sources and from each day surveyed. Since 
the Sunday data contribqte to only four out of the eight time slots and since Sunday cyclists 
may differ in important ways from those on other days with relation to helmet wearing, it is 
possible that the aggregate data obscures the different characteristics of helmet wearing on 
weekdays compared to the weekend. Figures 2 and 3 show the comparison of helmet 
wearing rates for Thursday and Saturday for the Sydney area based data from the Sydney 
survey combined with the additional W oollahra site. 

Figure 2: Helmet wearing rates at different hours of the day in Sydney on a weekday 
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Figure 3: Helmet wearing rates at different hours of the day in Sydney on a Saturday 

60 

50 
H 
e 40 I 
m 
e 30 t 
s 

% 20 

1 0 

0 
4 6 8 1 0 12 14 1 6 18 20 22 

Hour of day 

Since the curves are based on large samples (Thursday, N = 1721; Saturday, N = 1589), 
the shape of each curve should not be attributed to the unreliability that follows from low 
sample size. Thursday shows two peaks: one at 6.00 to 7.00 in the morning and one at at 
5.00 to 7.00 in the e~~ning. Although the Saturday curve shows a similar peak in the 
morning, it does not have a second peak in the early evening. A likely interpretation of 
these curves and their differences is that the early morning rates are high primarily because 
of the relatively high numbers of racing cyclists in training (especially on Saturday) whereas 
the Thursday evening peak is associated with commuter cyclists returning from work. 
Evidence is presented later in the report which suggests that helmet wearing rates are much 
higher among racing cyclists than among commuter cyclists. 

Type of road and helmet wearing 

Bicycles can be found on all categories of roads in New South Wales from State highways 
to local back streets. Given the high traffic densities on arterial and sub-arterial roads in 
Sydney, it would seem reasonable to predict that these roads will be avoided by recreational 
cyclists and especially by the very young and the very old. On these grounds higher helmet 
wearing rates would be expected for the roads carrying higher traffic volumes. In the 
Sydney survey, a comparison across four different categories of roads was designed in 
which geographic and socioeconomic areas were controlled. The four categories of road, 
sub-arterial, secondary, collector and local, can be compared with a fifth category, arterial, 
included in the supplementary survey (table 10). 

Table 10 

Helmet wearing rates for different categories of roads in Sydney 

Road category 

Arterial 
Sub-arterial 
Secondary 
Collector 
Local 

SampleN 

617 
1321 
820 
908 
425 

Mean age Number of roads 

22.8 4 
22.1 12 
22.6 12 
20.7 12 
17.7 12 

Helmets% 

35.5 
28.5 
23.9 
26.4 
10.1 
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Table 10 shows the expected differences. Arterial roads attract a higher helmet wearing rate 
than is typical for Sydney (25%). Secondary, collector, and sub-arterial roads show helmet 
wearing rates that are typical for Sydney as a whole but local streets show a considerably 
lower rate of helmet wearing. Such a result might follow from age differences between the 
cyclists on the different kinds of streets or from perceptions of the relative risks of travelling 
on the different kinds of roads. The mean ages shown in table 8 suggest that the cyclists on 
the local roads are younger than those on the other types of roads surveyed. 

Socioeconomic differences in helmet wearing in Sydney 

The Sydney survey was designed to evaluate the impact of socioeconomic differences 
between the Local Government Areas (LGAs) in which the observations were made. Four 
socioeconomic groups were constructed with three LGAs in each. Helmet wearing rates 
according to day of week and socioeconomic status are shown in table 11. 

Table 11 

Helmet wearing rates for different socioeconomic areas in Sydney 

Socioeconomic Thursday Saturday Sunday Total 
status 

~C~'"c 

N %H N %H N %H N %H 

Lower 428 10.7 258 10.8 124 18.5 810 11.7 
Lower-middle 280 19.3 248 24.2 116 30.2 644 23.1 
Middle 477 14.3 466 26.0 287 37.6 1230 24.1 
Upper-middle 288 25.7 325 42.5 177 56.5 790 39.4 

The results for Saturday and Sunday are consistent with the expectation that helmet wearing 
rates increase with socioeconomic status of the area. The Thursday results are similar 
except for a reversal between the lower-middle and middle class areas: this might possibly 
be explained by the age differences between the samples: the middle class sample was on 
average two years younger than the lower-middle class sample (19.9 years compared with 
21.9 years). In general, clear socioeconomic differences in helmet wearing rates were 
apparent as the socioeconomic class of the area changed from lower to upper-middle. The 
prevalence of helmets was in the upper-middle class areas was more than three times the 
rate observed in the lower or working-class areas of Sydney. 

Helmet wearing on arrival and departure to and from school 

Many of the educational programmes involving bicycle safety are aimed at school children 
and conducted within schools. In Victoria, these programmes appear to have been highly 
successful with primary school children with a 65% wearing rate in March 1990 (Sullivan 
1990). Similarly, in Western Australia, 52% of primary school children are reported to be 
wearing safety helmets (Baxter and Maisey 1990). In both those states, helmet rates for 
secondary school children are much lower. 

In the school survey conducted in New South Wales, twenty-four schools were included of 
which fifteen were outside Sydney. In table 12 the results are shown separately for 
morning and afternoon since many of the same children will have been observed in both 
time slots. Both time slots were included because it is possible possible that children's 
attitudes to wearing helmets differ before and after school. Table 12 shows the helmet 
wearing rates for primary and secondary level schools in both the State and Independent 
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school systems. 

Table 12 

The percentages of children wearing helmets to and from school 

Primary Schools Secondary Schools 
Morning Afternoon Morning Afternoon 

Variable of interest N %H N %H N %H N %H 

State Schools 73 37 76 49 264 9 258 10 
Independent Schools 84 18 102 13 143 8 125 4 

Rural 142 25 168 27 362 9 305 7 
Sydney 15 40 10 40 45 11 78 10 

Total 157 27 178 28 407 9 383 8 

Table 12 shows that approximately 28% of Primary School children but only 9% of 
Secondary School children are wearing helmets to and from school. Since the majority of 
students observed came from rural areas (87% ), these rates apply primarily to students 
travelling to and from schools in rural centres. The small samples obtained from the 
Sydney schools were unexpectedly small and possibly reflect parental concern over the 
safety of their children if they are allowed to ride to school. 

Rates of law compliance in New South Wales 

Observers recorded each case in which a cyclist failed to comply with the following rules of 
the road and bicycle safety requirements: 

Riding on the wrong part of the road 

• Riding on the footpath 
• Riding on the wrong side of the road 

Dangerous riding behaviour 

• Bicycle unstable (carrying a large load) 
• Doubling 
• Riding 'no hands' or without feet on the pedals 
• Riding three abreast on a road 

Not having the appropriate or functioning bicycle equipment 

Notation in tables 
Footpath 
Wrong side 

Unstable 
Doubling 
No hands 
Three wide 

• Front and rear lights on at night and a rear reflector Lights 
• Failure have the bicycle fitted with a bell or other warning device Bell 

Not complying with traffic signs and not giving arm signals 

0 

• 
• 

Riding across pedestrian crossings 
Failure to give an arm signal when required 
Failure to comply with traffic lights 

Crossing 
Signal 
Signs 
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Table 13 provides a summary of the rates of infringement of road rules in the urban and 
rural sectors of New South Wales. Subsequent tables provide more detail on each kind of 
rule violation. 

Table 13 

Rates of violation of bicycle road rules and laws in New South Wales 

Type of infringement 

Riding on the footpath 
Wrong side of road 
Doubling 
No hands 
Unstable bicycle 
Three abreast 
Lights not on at night 
No reflector at night 
Not giving arm signals 2 
Pedestrian crossing 2 
Ignore traffic lights 2 

Rural sites 
% 

29.0 
10.3 

1.3 
2.1 
1.1 
0.2 

67.4 
56.2 
91.0 
87.0 
38.0 

Sydney sites 
% 

38.8 
12.6 
0.7 
0.6 
1.7 
0.4 

79.6 
52.9 
94.0 
91.0 
53.0 

New South Wales 1 
% 

33.9 
11.4 
0.8 
1.1 
1.2 
0.3 

72.1 
50.7 
92.0 
82.0 
44.0 

Note 1: The rate for New South Wales is based on the Rural Survey, the Sydney Survey, and those 
sites within the Supplementary Survey for which the infringement is relevant. Thus, parks 
and bicycle paths are omitted from the calculations. 

Note 2: A distinction is made between the rate of non-compliance and the probability of 
non-compliance (see p. nn). The figures here are the percentages of cyclists who break the 
laws when in a position to do so. 

Riding on the footpath or on the wrong part of the road 

Tables 14, 15 and 16 show the rates of violating the road rules concerning the parts of the 
road where cyclists are expected to ride. 

Table 14 

Riding on the footpath or the wrong part of the road in rural areas of New South Wales 

Location Sample N Sites Footpath Wrong side 

Inner rural 
Gosford 143 1 30.8 0.7 
Hunter 914 4 29.9 14.0 
Illawarra 462 2 18.8 3.0 

Outer rural 
Albury 326 1 20.6 6.7 
Bathurst 1 89 1 25.8 (23.2) 21.3 (17.9) 
Broken Hill 112 1 33.0 0.9 
Dubbo 157 1 24.2 14.6 
Grafton 389 1 22.4 20.3 
Lismore 281 1 39.9 8.2 
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Queanbeyan 201 1 54.7 17.4 
Tamworth 241 1 24.9 5.4 
WaggaWagga 195 1 41.0 2.0 

Swnmary data 
Inner rural 1519 7 26.6 9.4 
Outer rural 2134 9 30.8 11.0 

Total rural 3510 16 29.0 10.3 

Note 1: Figures in brackets are rates from the second survey in Bathurst 

Table 15 

Riding on the footpath or on the wrong part of the road in different parts of Sydney 

Location Sample N Sites Footpath Wrong side 

Sydney -North 
Hornsby 229 2 33.6 4.4 
Hunters Hill~ 268 2 43.3 8.2 
Manly 309 2 34.0 12.6 

Sydney - South 
Botany 223 2 41.3 14.8 
Sutherland 765 2 31.4 9.4 

Sydney - East 
Woollahra 213 2 20.7 23.5 

Sydney- West 
Ashfield 123 2 63.4 8.9 

e Bankstown 322 2 51.2 12.4 
Baulkham Hills 236 2 58.5 2.5 
Liverpool 231 2 57.6 13.0 
Parramatta 199 2 24.6 13.1 
Penrith 356 2 31.2 27.5 

Swnmary data 
Sydney - North 806 6 37.0 8.8 
Sydney - South 988 4 33.6 10.6 
Sydney - East 213 2 20.7 (23.0) 1 23.5 (14.9) 
Sydney- West 1467 12 45.9 14.4 

Sydney total 3474 24 38.8 12.6 

Note 1: Figures in brackets are based on the augmented sample of 
N = 920 with the additional W oollahra site included. 

9) 
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Table 16 

Riding on the footpath or thewrong part of the road at other Sydney sites 
(supplementary survey) 

Location Sample N Sites Footpath Wrong side 

Sydney centre 324 1 11.1 1.2 

Anerial roads 
Broadway 212 1 38.2 3.3 
Great Western Hwy 213 1 64.3 13.1 
Pacific Highway 94 1 13.8 0.0 
King Georges Road 98 1 55.1 1.0 

Other sites 
Blacktown - Kildare Rd 217 1 50.7 4.1 
Back streets of Sydney 86 6 33.7 17.4 

Swnmary data 
Arterial roads 617 4 46.2 5.8 
SJJ1212l~m~nt~ ~ite:l 1244 12 37.0 5.1 

Tables 14- 16 show the observed rates for footpath riding and riding on the wrong part of 
the road. Two points must be noted when interpreting these figures. First of all, the 
percentage of riding on the footpath derived from observations at the survey sites is not 
necessarily a good indicator of how much footpath riding occurs. Since the large majority 
of sites were at busy intersections, many cyclists may have ridden on the footpaths only in 
the vicinity of the survey sites. It is possible that away from the busy intersections, many 
of those seen on the footpath may have resumed their journey by road after passing the 
intersection. Thus, the observed rate of footpath riding for the rural areas (29.0%) may 
over-estimate the actual amount of footpath riding in all road sectors in rural areas by an 
unknown amount. However, when the figures for mid-block locations (King Georges 
Road and Kildare Road, Blacktown) are examined, footpath riding is found to be very 
high. This suggests that the over-estimation of footpath riding at intersections is likely to be 
a minor factor rather than a major factor. 

The second point concerns the definition of the wrong side of the road infringement. The 
'wrong side of the road' violation included more than riding against the stream of traffic. It 
also included riding with the stream but in such a way as to block the traffic. Based on 
analysis of those sites in which riding on the wrong side of the road was differentiated from 
riding in such a way as to obstruct the flow of traffic, approximately 90% of the violations 
included in this category involve riding against the flow of traffic. 

Sex differences in footpath riding rates 

When predicting whether or not there are sex differences in the likelihood of riding on the 
footpath, the basis for expecting differences should be made clear. If women, in general, 
are more law-abiding than men, then higher rates of footpath riding would be expected 
among men. However, if cyclists perceive the footpath as a safe route, then it may be 
women who ride more often on the footpath. Table 17 shows the data for the different 
regions of New South Wales. 
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Inspection of table 17 reveals that footpath riding is generally higher among female cyclists 
than among male cyclists and for the New South Wales data in total, this difference is 
nearly 10%. A variety of explanations for this difference might be given, but one theme 
which accounts for such differences is perceived cyclist safety on footpaths. Female 
cyclists near busy intersections may be attracted to riding on the footpath as a means of 
increasing their own safety. 

Table 17 

Footpath riding rates for males and females in New South Wales 

Male cyclists Female cyclists 
Region Sites N Footpath N Footpath 

% % 
Ruralareru 
Inner rural 7 1336 25.7 183 32.8 
Outer rural 9 1656 28.8 335 40.9 
Total rural 16 2992 27.4 518 38.0 

Sydney areas 
East 2 193 20.7 20 20.0 
North 6 721 35.5 85 49.4 
South 4 868 31.0 120 52.5 
West 12 1338 45.8 129 47.3 
Sydney 24 3120 37.8 354 48.0 

Supplementary sites 
Sydney centre 1 303 11.6 21 4.8 
Arterial roads 4 550 45.6 67 50.7 
Other sites 7 268 44.4 35 57.1 
Supplementazy 21 1121 36.1 123 44.7 

N~w SQl!th Wal~~ 61 7233 33.2 995 42.4 

The relationship between age of the cyclist and riding on the footpath 

It might be expected that riding on the footpath will be related to age. Many parents insist 
that their children ride only on the footpath. By contrast, commuter cyclists, an older 
group, might be expected to make little use of footpaths. Thus, an expectation for the data 
is that footpath riding will be highest for the under sixteen groups and lowest in the twenty 
to forty four year old groups. The relationship between age of the cyclists and footpath 
riding is shown in table 18. 

The data plotted in Figure 4 reveals a trend which is consistent across both the Sydney and 
rural sectors: children up to 14 years of age make heavy use of the footpaths but this drops 
away with age so that the minimum use of the footpath is made by young adults in their 
twenties. Older cyclists make more use of the footpaths than do young adults but not nearly 
to the same extent as children. 



28 

Table 18 

Age differences in riding on the footpath for different regions of New South Wales 

Region Sample N Sites 0-10 11-15 16-19 20-29 30-45 46+ 

Rural areas 
Inner rural 1519 7 64.6 58.6 33.6 15.3 14.5 20.6 
Outer rural 2134 9 68.3 45.4 36.5 17.7 19.7 13.2 
Total rural 3510 16 67.2 50.0 35.3 16.6 17.0 15.8 

Sydney areas 
North 806 6 87.2 72.4 52.8 12.8 13.4 35.7 
South 988 6 83.9 59.1 46.2 16.3 23.1 17.1 
East 213 2 71.4 53.7 24.0 16.1 24.8 44.1 
West 1467 12 77.8 63.2 41.8 24.3 33.1 28.6 
Sydney 3474 24 81.4 64.1 44.5 17.9 22.0 28.6 

Supplementary sites 
Arterial roads 617 4 92.0 85.4 71.4 25.9 25.7 31.2 
Other sites 627 8 54.0 54.8 17.7 14.6 3.4 16.7 
Supplementary 1244 12 66.7 66.9 33.9 22.1 21.1 25.0 

NSWTotal 8228 52 73.5 59.4 38.6 17.9 19.1 21.1 

Note 1: The sample for the East is augmented by the inclusion of the additional Woollahra site. 
Thus the sample size for this row is N = 920. The Sydney rates (column calculations) 
do not include the augmented sample for the East but are based on the inclusion of N = 
213 from the Sydney survey. 

Figure 4 

Footpath riding for different age groups in New South Wales 
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Riding on the footpaths on weekdays and weekends 

Differences in the use of footpaths by cyclists on weekends compared to weekdays may 
occur for several reasons. One factor may be safety. If the high traffic densities on 
weekdays increase the risks associated with cycling then increased numbers of cyclists may 
avoid those risks by cycling on the footpath. A second factor may be the relative numbers 
of commuter cyclists. If commuter cyclists use the road rather than the footpath, then the 
higher numbers of commuter cyclists on weekdays would be expected to decrease footpath 
use. Finally, since it is known that children are very likely to use footpaths, higher 
numbers of children on bicycles at weekends would contribute to higher weekend rates of 
footpath use. Table 19 shows the observed rates of footpath use on different days of the 
week. 

Table 19 shows that there is a consistent trend for less footpath riding on Sunday compared 
to Thursday and Saturday. This result is consistent with safety explanations for the use of 
the footpath by cyclists. On Thursday and Saturday, the higher traffic densities may 
increase the perceived risks of riding on the road. The roads on Sundays may be perceived 
as relatively safer by recreational cyclists who, on other days, may move onto the footpath 
to increase their safety. 

Table 19 

Cyclist use of footpaths on weekdays and at the weekends. 

Region Sites Thursday Saturday Sunday 
No. N % N % N % 

Rural areas 
Inner rural 7 661 27.7 553 27.5 305 22.6 
Outer rural 9 1064 30.0 582 31.6 345 32.2 
Total rural 16 1725 29.1 1135 29.6 650 27.7 

Sydney areas 
East 2 68 23.5 82 21.9 63 15.9 
North 6 294 45.9 339 34.5 173 26.6 
South 4 414 32.1 334 40.1 240 27.1 
West 12 697 53.9 542 53.9 240 54.8 
Sydney 24 1473 41.1 1279 40.6 704 31.8 

Supplementary sites 
Sydney centre 1 212 10.8 74 25.0 38 10.5 
Arterial roads 4 264 51.9 219 48.4 134 31.3 
Other sites 7 139 46.8 105 49.5 59 37.3 
Supplementary 12 615 36.6 398 42.0 231 29.4 

NSWTotal 52 3813 34.9 2812 36.3 1585 29.8 

The use of footpaths by cyclists at different hours of the day 

Arguments similar to those used in examinimg the possibility of day of week effects can 
also be used in deriving expectations for hour of day effects. If safety factors are important 
then the peak traffic hours should yield higher use of footpaths by cyclists. However if 
age, sex and type of cyclist are important factors then peak hours should produce lower 
rates of riding on the footpath. In peak traffic hours, compared to other hours of the day, 
cyclists tend to be older, more often male, and consist of a higher proportion of commuter 
cyclists. Each of these factors is associated with decreased footpath use. The data for 
different hours of the day are shown in table 20. 
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Table 20 

Footpath riding rates for different times of the day in New South Wales 

Region 6-7am 7-Sam 8-9am 10-llam 3-4pm 5-6pm 6-7pm 8-9pm 
Rural areas 
Inner rural 10.3 13.4 20.9 32.8 35.6 32.0 21.8 49.0 
Outer rural 14.5 16.7 29.1 39.5 34.6 31.4 34.1 36.7 
Total rural 12.3 15.5 25.8 36.6 35.0 31.6 29.0 44.3 

Sydney areas 
North 6.1 14.0 11.1 46.6 46.2 47.5 66.0 72.7 
South 24.1 18.8 24.7 39.6 38.6 42.9 35.3 39.3 
East 10.1 16.2 24.5 26.3 27.2 28.9 23.2 12.5 
West 28.1 28.2 36.8 54.7 54.1 55.2 45.4 31.4 
Sydney 21.2 20.4 24.6 46.8 46.0 48.7 47.2 41.1 

Supplementary sites 
Arterial roads 37.0 24.4 33.3 50.8 54.0 61.5 63.3 25.0 
Other sites 18.5 25.0 35.2 24.0 28.8 26.9 33.3 14.3 
Supplementary 30.9 24.6 34.5 37.6 39.6 41.1 52.1 21.0 

NSWTotal 18.4 18.8 27.2 40.8 40.5 40.7 41.0 38.8 

Note 1: The sample for the East is augmented by the inclusion of the additional Woollahra site. 
Thus the sample size for this row is N = 920. The Sydney rates (column calculations) 
do not include the augmented sample for the East but are based on the inclusion of N = 
213 from the Sydney survey. 

Although there is considerable variation in footpath use by cyclists from one region to 
another, one trend remains relatively clear. Footpaths are used less in the hours from 6.00 
to 9.00 in the morning than they are at other times. This trend can be seen in figure 5. 

Figure 5 

Riding on the footpath at different hours of the day in New South Wales 
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Type of road and riding on the footpath 

Whether cyclists ride on the footpath may depend in part on the volume of motorised traffic. 
Commuter cyclists would be expected to make more use of arterial and sub-arterial roads 
than recreational cyclists. Thus lower rates of footpath use might be expected to be lower 
on footpaths associated with arterial ans sub-arterial roads. However, other factors such as 
perceived safety (safer to ride on the footpath associated with an arterial road) and age of 
cyclist (younger cyclists are more likely to use the footpath and more likely to be found on 
minor roads), would produce effects in the direction of higher footpath use for arterial and 
sub-arterial roads. Table 21 shows the incidence footpath riding by cyclists for different 
kinds of roads in Sydney. 

Table 21 

Footpath use by cyclists for different categories of roads in Sydney 

Road category 

Arterial 
Sub-arterial 
Secondary 
Collector 

SampleN 

617 

Number of roads Footpath use 

Local 

1321 
820 
908 
425 

4 
12 
12 
12 
12 

46.2 
37.0 
38.0 
36.7 
50.3 

The data in table 21 do not fit consistently with one explanation or another but probably 
reflect the different effects of several factors jointly. High footpath use on arterial roads 
may reflect the perceived risks involved in riding on the road whereas the high use of 
footpaths on local roads may reflect the younger age of cyclists using local roads. 

Riding on the footpath in different socioeconomic areas of Sydney 

Whereas socioeconomic differences were expected and found for the use of safety helmets, 
the basis for the differences may not apply in the case of law compliance. The financial cost 
of helmets is one potentially important factor which applies to helmet use but not to law 
compliance. A variety of other factors may be associated with observed socioeconomically 
based differences in law compliance: different categories of cyclists in different areas (for 
example, more commuter cyclists in lower socioeconomic areas), different attitudes to the 
laws pertaining to bicycles (more conservative attitudes in higher socioeconomic areas, and 
different road qualities and traffic densities). The effects of socioeconomic divisions are 
shown in table 22. 

Table 22 

Footpath riding (F) rates for different socioeconomic areas in Sydney 

Socioeconomic Thursday Saturday Sunday Total 
status N %F N %F N %F N %F 

Lower 428 43.0 258 39.9 124 39.5 810 41.5 
Lower-middle 280 43.6 248 48.4 116 43.1 644 45.3 
Middle 477 36.7 466 41.6 287 30.7 1230 37.0 
Upper-middle 288 43.7 325 31.4 177 20.9 790 33.5 
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The differences in footpath use between socioeconomic groups observed in table 22 are 
neither large nor significant. It would appear that the socioeconomic statuse of the area and 
use of the footpath by cyclists are not related in any important way from the point of view 
of predicting footpath use or selecting specific socioeconomic groups for educational 
programmes. 

Factors associated with riding on the wrong side of the road 

Riding on the wrong side of the road and riding on the footpath are related behaviours in the 
sense that the cyclist is riding on the wrong part of the road. However, they differ in at 
least one important aspect: riding on the footpath removes the cyclist from contact with the 
motorised traffic stream whereas riding on the wrong side of the road heightens conflict 
with the traffic stream. Thus, perceived safety may play a part in determining whether a 
cyclist will ride in the wrong part of the road. 

Sex differences in riding on the wrong side of the road 

Female cyclists are more likely to use footpaths than are male cyclists. If the basis for this 
difference is that women avoid the risks of riding on the road at busy intersections more 
than do men, then there is no basis for expecting a similar sex difference in riding on the 
wrong side of the road. Indeed, if riding on the wrong side of the road is a risky behaviour 
for a cyclist and is perceived to be so, then sex differences in the opposite direction to those 
for footpath riding would be e~pected for riding on the wrong side of the road. The data 
for sex differences in riding on the wrong side of the road are summarised in table 23. 

Table 23 

Riding on the wrong side of the road for males and females in New South Wales 

Male cyclists Female cyclists 
Region Sites N Wrong side N Wrong side 

% % 
Rural areas 
Inner rural 7 1336 9.7 183 7.6 
Outer rural 9 1656 11.5 335 8.4 
Total rural 16 2992 10.7 518 8.1 

Sydney areas 
East 2 193 23.3 20 25.0 
North 6 721 8.6 85 10.6 
South 4 868 11.2 120 6.7 
West 12 1338 14.3 129 14.7 
Sydney 24 3120 12.7 354 11.6 

Supplementary sites 
Sydney centre 1 303 1.0 21 4.8 
Arterial roads 4 550 6.0 67 4.5 
Other sites 7 268 7.5 35 11.4 
Supplementazy 21 1121 5.0 123 14.5 

New South Wales 61 7233 10.7 995 9.1 
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Inspection of table 23 shows that there is a relatively small difference between male and 
female cyclists in the extent to which they are found riding on the wrong side of the road. 
However, it is consistent across both the Sydney and rural surveys and possibly reflects 
generalised sex differences in willingness to take risks. However, since the actual 
difference in rates is approximately one to two percent, this would seem an insufficient 
basis on which to single out male cyclists for educational campaigns. 

Age of the cyclist and riding on the wrong side of the road 

It is unlikely that there is a sufficient basis for strong expectations concerning the age of the 
cyclist and riding on the wrong side. Since riding on the wrong side of the road is a highly 
visible law violation, high rates for this behaviour would not be expected. If the young are 
more foolhardy and if riding on the wrong side of the road increases the risk of accidents, 
then a general trend for the rate of riding on the wrong side of the road to fall off with 
increasing age would be expected. Table 24 shows the relevant data summaries. 

Table 24 

Age differences in riding on the wrong side of the road in different regions 
of New South Wales 

Region Sample N Sites 0-10 11-15 16-19 20-29 30-45 46+ 

Rural areas 
Inner rural 1519 7 7.3 16.3 17.9 5.7 5.0 17.5 
Outer rural 2134 9 10.6 16.4 14.3 7.5 10.1 6.1 
Total rural 3510 16 9.5 16.3 15.8 6.7 7.5 10.2 

Sydney areas 
North 806 6 14.1 13.1 13.9 6.4 3.7 3.5 
South 988 4 19.3 16.6 14.6 6.5 9.2 0.0 
East 1 213 2 0.0 22.2 14.7 14.7 11.4 23.5 
West 1467 12 28.4 22.0 9.5 6.5 8.6 9.5 
Sydney 3474 24 23.0 19.1 13.0 8.4 7.6 6.2 

Supplementary sites 
Arterial roads 617 4 0.0 11.5 10.7 3.1 4.4 0.0 
Other sites 627 8 54.0 54.8 17.7 14.6 3.4 16.7 
Supplementary 1244 12 36.0 37.6 15.6 7.0 4.2 7.1 

NSWTotal 8228 52 18.8 20.9 14.6 7.5 7.2 8.5 

Note 1: The sample for the East is augmented by the inclusion of the additional Woollahra site. 
Thus the sample size for this row is N = 920. The Sydney rates (column calculations) 
do not include the augmented sample for the East but are based on the inclusion of N = 
213 from the Sydney survey. 
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Figure 6 

Age of cyclist related to riding on the wrong side of the road 
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Age groups: 1 = 1-10, 2 = 11-15, 3 = 16-19,4 = 20-29, 5 = 30-44,6 = 45+ 

Figure 6 shows that riding on the wrong side of the road is more common among younger 
cyclists and steadily decreases as the age of the cyclists increases until 20 years of age and 
older where the rate steadies at 7-8 %. 

Riding on the wrong side of the road during the week and at the weekend 

If it is the case that commuter cyclists are more law-abiding than recreational cyclists, then 
higher rates of riding on the wrong side of the road might be expected on the weekend 
rather than on a week day. Table 25 shows the rates obtained in the rural regions and in 
Sydney for different days of the week. 

Table 25 

Riding on the wrong side of the road on a weekday and at the weekend. 

Region SampleN N sites Thursday Saturday Sunday 

Rural areas 
Inner rural 1519 7 9.5 9.0 9.8 
Outer rural 2134 9 12.1 8.2 12.2 
Total rural 3510 16 11.1 8.6 11.1 

Sydney areas 
North 806 6 9.5 10.0 5.2 
South &East 1201 6 14.3 13.9 9.2 
West 1467 12 14.6 17.5 6.1 
Sydney 3474 24 13.5 14.4 7.2 

The rates shown in table 25 do not support the expectation that riding on the wrong side of 
the road is more likely at the weekend. The lowest rate in the rural area is on Saturday and, 
in Sydney, on Sunday. 
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Riding on the wrong side of the road at different times of the day 

A wide range of factors might be associated with different rates of riding on the wrong side 
of the road: specific road conditions, traffic density, age and sex of ~he cyclists, and 
concerns with personal safety. Table 26 shows the rates of riding on the wrong side of the 
road. 

Table 26 

Riding on the wrong side of the road for different times of the day in New South Wales 

Region 6-7am 7-8am 8-9am 10-llam 3-4pm 5-6pm 6-7pm 8-9pm 

Rural areas 
Inner rural 9.2 7.6 9.1 10.3 8.8 13.7 6.9 6.1 
Outer rural 11.3 10.5 12.8 11.6 10.1 9.1 13.0 13.3 
Total rural 10.2 9.1 11.4 11.0 9.6 10.8 10.5 8.9 

Sydney areas 
North 2.4 7.5 4.2 8.9 11.6 12.1 7.6 13.6 
South & East 4.4 9.8 11.4 17.5 14.3 15.5 13.1 8.8 
West 9.4 10.6 14.7 15.5 10.8 18.8 23.1 17.6 
Sydney ~~,6.1 9.5 10.7 14.8 12.1 16.4 17.0 14.0 

Supplementary sites 
Arterial roads 11.1 4.6 3.2 4.0 6.5 9.2 6.7 0.0 
Other sites 0.0 2.3 6.5 3.3 4.9 7.5 0.0 0.0 
Supplementary 7.4 3.8 5.3 3.6 5.6 8.2 4.2 0.0 

NSWTotal 8.0 8.6 9.9 11.5 10.0 13.0 12.2 9.8 

Table 26 shows that riding on the wrong side of the road is highest during the peak evening 
traffic hour and around dusk. Figure 6 shows this effect for the whole of New South 
Wales. This suggests that educational programmes concerning riding on the correct part of 
the road might be directed at cycling during the late afternoon and evening. 

Figure 7 

Riding on the wrong side of the road at different hours of the day in New South Wales 
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Type of road associated with riding on the wrong side of the road 

Riding on the wrong side of the road would appear to be more dangerous on arterial and 
sub-arterial roads than on local streets where traffic density would be low. Thus, safety 
concerns would lead to the expectation of finding the highest rates of compliance with this 
law on arterial roads and decreasing compliance across sub-arterial, secondary, collector, 
and local roads. Similarly, the chance of being caught breaking the law by the police is 
likely to be associated with the different types of roads with the highest risk on arterial 
roads and the lowest on local roads. Table 27 shows the relevant data. 

Table 27 

Riding on the wrong side of the road for different categories of roads in Sydney 

Road category 

Arterial 
Sub-arterial 
Secondary 
Collector 
Local 

SampleN 

617 
1321 
820 
908 
425 

Number of roads 

4 
12 
12 
12 
12 

Wrong side% 

5.8 
11.9 
10.0 
10.5 
24.2 

As was expected, riding on the wrong side of the road is relatively frequent on the safer 
local streets and relatively infrequent on the arterial roads when compared with sub-arterial, 
secondary, and collector roads. 

Socioeconomic differences in riding on the wrong side of the road in 
Sydney 

As was the case with riding on the footpath, there appears to be no strong basis for 
expecting socioeconomically-based differences in riding on the wrong side of the road. If 
there are socioeconomic differences in the prevalence of riding on the wrong side of the 
road, they are likely to be mediated by personal attitudes to risk and conformity. However, 
socioeconomically-based differences in optimism with respect to risks or in generalised 
obedience to laws must first be demonstrated, before they can be used to predic~ or 
understand differences in compliance with high risk behaviours such as riding on the wrong 
side of the road. Table 28 shows the observed rates of riding on the wrong side of the road 
for different socioeconomic areas of Sydney. 

Table 28 

Riding on the wrong side (R) rates for different socioeconomic areas in Sydney 

Socioeconomic Thursday Saturday Sunday Total 
status N %R N %R N %R N %R 

Lower 428 22.2 258 20.2 124 11.3 810 19.9 
Lower-middle 280 6.4 248 21.8 116 4.3 644 12.0 
Middle 477 7.6 466 7.1 287 6.6 1230 7.1 
Upper-middle 288 17.4 325 14.8 177 7.3 790 14.0 
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Although there are significant socioeconomically-based differences in the prevalence of 
riding on the wrong side of the road, there is no straight forward pattern to the results. The 
middle class areas of Sydney (Hornsby, Baulkham Hills and Sutherland) showed the 
lowest rates of riding on the wrong side of the road and the lower class areas (Botany, 
Liverpool and Penrith) showed the highest rates. 

Dangerous bicycle riding behaviours 

Doubling, riding without hands on the handle bars or feet on the pedals, carrying a large 
load or an object which reduces the cyclists vision of potential obstacles and dangers, or 
riding three abreast are the behaviours included in the category of dangerous riding 
behaviours. Variations in the rates of occurrence of these behaviours would be expected for 
certain categories of cyclists: doubling may be associated with age such that young cyclists 
are more likely to be involved; riding 'no hands' may be associated with sex of the cyclist; 
and riding three abreast may be a characteristic of serious cyclists riding in groups. The 
overall rates of dangerous cycling behaviours are shown in table 29. 

Table 29 

Dangerous cycling behaviour rates(%) in New South Wales 

Region SampleN Doubling No hands No feet Unstable Three abreast 

RuralaretM 
Inner rural 1519 0.8 1.1 0.3 1.7 0.3 
Outer rural 2134 1.5 2.6 0.2 0.6 0.9 
Rural 3510 1.3 2.1 0.2 1.1 0.6 

Sydney areas 
North 806 0.2 0.2 0.0 2.0 1.8 
South & East 1201 0.1 0.1 0.0 1.0 0.6 
West 1467 1.6 1.2 0.1 2.1 1.5 
Sydney 3474 0.7 0.6 0.1 1.7 1.2 

Supplementary sites 
Cycle paths 2122 0.4 0.8 0.1 0.9 0.0 
Other sites 1244 0.4 0.6 0.1 0.2 1.2 
Supplementary * 3366 0.4 0.7 0.1 0.6 0.3 

NSWTotal 10350 0.8 1.1 0.1 1.2 0.9 

* Note: cyclists in parks have not been included in the analysis. 

The results shown in table 29 indicate that this group of cyclist behaviours is relatively 
uncommon. Each of the behaviours: doubling, riding 'no hands', riding three abreast, and 
carrying an object which makes the bicycle unstable, occurs at a rate of approximately one 
each hundred cyclists observed. 

Sex differences in dangerous cycling behaviours 

Table 30 shows the rate of doubling, 'no hands', unsighted/unstable, and riding three 
abreast for males and females separately. 
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Table 30 

Dangerous cycling behaviour rates for sex, age, and day of week in New South Wales 

Cycling variables Sample Doubling No hands Unsighted Three abreast 

Sex of cyclist 
Male 8885 0.7 1.3 1.3 0.9 
Female 1465 1.4 0.5 0.8 0.3 

Age of cyclist 
Mean age 18.1 19.8 20.8 20.5 

Dayofweek 
Thursday 4726 0.7 1.3 1.2 0.6 
Saturday 3591 0.8 1.2 1.4 0.9 
Sunday 2032 1.2 0.8 1.0 1.5 

Significant sex differences were found for doubling and riding 'no hands': more female 
cyclists were doubling and more male cyclists were doubling than would be expected by 
chance. Cyclist~.,who doubled were younger than cyclists who exhibited the other 
dangerous riding behaviours. No significant differences occurred based on the day in 
which the observations were made. 

Absence of functioning lights at night and warning devices 

Table 31 

Percentages of bicycle lights on and reflectors present in rural 
and urban locations throughout New South Wales 

Location Sample N No front No rear No light No rear 
light light at all reflector 1 

Inner rural 135 64.4 71.1 64.4 72.3 
Outer rural 153 73.9 80.4 69.9 43.1 
Total rural 288 69.4 76.0 67.4 56.2 

Sydney- North 75 84.0 89.3 84.0 78.0 
Sydney - East & South 87 85.1 86.2 83.9 45.2 
Sydney - West 172 79.1 77.9 75.6 50.6 
Total Sydney 334 81.7 82.6 79.6 52.9 

Arterial roads 91 59.3 62.6 56.0 27.4 
Cycle paths 142 74.6 75.3 72.5 34.1 
Other sites 45 77.8 82.2 77.8 68.9 
Total supplementary 278 70.1 72.3 68.0 40.8 

New South Wales 900 74.2 77.3 72.1 50.7 

Note 1: The percentages for reflectors are based on a reduced sample. Sites where observers were unable 
to record the presence or absence of a reflector have been omitted. 
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The survey was conducted at a time of the year when night fell during the hour from 6.00 
prn to 7.00 prn. In Sydney, street lights carne on at 5.50 prn. Thus, it was assumed that 
during the observational hours of 6-7 prn and 8-9 prn, bicycle lights, front and rear, should 
be visibly on. Similarly, observers noted whether or not a light reflector ~as present at the 
rear of the bicycle. Since the lighting conditions were often poor, it is likely that errors 
were made in recording the presence of a reflector. The most likely error would appear to 
be failure to observe a reflector that was in fact present. The percentages of bicycles 
without functioning lights are shown in table 31 for survey sites throughout New South 
Wales. 

Almost three-quarters of cyclists who ride a bicycle after dark fail to have adequate bicycle 
lights. Similar results for the absence of lights are obtained for the rural areas and Sydney. 
The highest law compliance with respect to bicycle lights is observed on the arterial roads 
but, even there, less than 50% of cyclists have lights back and front that are on. Whereas 
the data for bicycle lights show relatively high consistency across areas, the data for rear 
reflectors is much more variable. This variability can, most likely, be attributed to 
variations in observer recording accuracy rather than to real variation from one area to 
another. Observers reported difficulty in detecting rear reflectors at night especially when 
car lights from the rear were not present. Despite the unreliability of this data, it is clear that 
large numbers of bicycles have neither lights nor reflectors for night use. 

Factors associated wit!t the absence of bicycle lights at night 

Riding without lights at night, especially through busy intersections, would appear to place 
the cyclist at a higher risk of an accident involving a rnotorised vehicle. It is thus relatively 
important to determine which factors, among those measured, are associated with higher 
rates of failure to have lights on the bicycle at night. Table 32 shows the relevant data. 

Table 32 

The association between various factors and whether bicycles at night have no lights at all 

Variable which may Sample No lights 
influence bicycle Zig hting N at all(%) 

Sex of cyclist: Male 817 72.1 
Female 83 72.3 

Age of cyclist: 0-10 yrs 29 86.2 
11-14 yrs 80 80.0 
15-19 yrs 329 87.8 
20-29 yrs 321 60.1 
30-44 yrs 118 53.4 
45+ yrs 23 65.2 

Dayofweek Thursday 586 73.2 
Saturday 314 70.1 

Hour of day Dusk 635 74.8 
Night 265 65.7 

.. 
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Notes: 
Type of road 1 Arterial2 91 56.0 1 - Analysis is based on data 

Sub-arterial 128 81.2 from the Sydney survey 
Secondary 71 78.5 2 - Data from Supplementary 
Collector 93 81.7 survey 
Local 42 73.8 

Socioeconomic 1 Lower 64 90.6 
status of area Lower-middle 97 67.0 

Middle 95 83.2 
Upper-middle 79 81.0 

Table 32 shows that the likelihood that a cyclist will have correct bicycle lighting after dark 
is relatively insensitive to the various environmental factors. Independently of the 
conditions under which the observations are made, the majority of cyclists have no lights on 
their bicycles after dark. Within this overall low level of law compliance, however, some 
differences are worthy of note. The age of the cyclist is one variable which is clearly 
associated with failure to have bicycle lights on at night: a lower level of compliance was 
observed among cyclists under the age of twenty than amon those who are twenty or more 
years of age. The type of road was important: cyclists on arterial roads are more likely to 
have lights at night than those on other classes of roads. Finally, there is a difference 
between the dusk hour (6.00 to 7.00 pm) and the night hour (8.00 to 9.00 pm) in the 
likelihood that lights will be present: two-thirds of bicycles do not have lights at night 
whereas three-quarters do not have lights in the dusk hour. 

Not complying with traffic signals and not giving arm signals 

Compliance with the laws concerning traffic signs and signals can be monitored in two 
different ways. First of all, the frequency with which the laws are broken can be monitored 
on an hourly basis (rate of violation): this will identify areas where law compliance is 
particularly low. Secondly, the proportion of cyclists who break a given law can be 
assessed by whether or not cyclists break the law when the opportunity arrives (probability 
of violation). Rate of violation is the observed number of infringements per hour for those 
sites at which the infringement is possible (for example, traffic lights must be present for 
the infringement of crossing the intersection against the red light to occur). Probability of 
violation is the proportion of cyclists who broke the law of those who were in a position to 
do so (for example, the proportion of cyclists who fail to stop when approaching a red 
traffic light). Table 33 shows the highest rates of violation observed at intersections 
whereas table 34 shows the probabilities of violations for different areas of New South 
Wales. The details of the intersections cited in table 33 can be found in appendix 1. 
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Table 33 

Rates of violation of the laws concerning signs and signals 
in the rural areas of New South Wales 

(Number of cyclists breaking the law per hour) 

Arm signals Pedestrian crossings Traffic lights 

Location Rate Location Rate Location Rate 
Rural Grafton 10.1 Queanbeyan 3.0 Newcastle CP 2.5 

Newcastle CP 8.6 Grafton 2.2 Newcastle 3 2.1 
Tamworth 7.5 Wollongong 1 1.6 Albury 1.9 
Newcastle 3 6.7 WaggaWagga 1.3 Gosford 1.3 
Newcastle 1 6.2 Newcastle 3 1.2 Queanbeyan 1.1 
Albury 5.1 

Sydney Sutherland maj 10.8 Moore Park CP 7.3 Sydney centre 3.9 
Hornsby major 7.3 Gt Western Hwy 3.5 Gt Western Hwy 1.9 
Penrith minor 6.8 Sydney centre 3.0 Manly major 1.5 
Sydney centre 5.0 Sutherland maj 3.0 Hunters Hill maj 1.4 

Sutherland min 2.5 Baulkham H maj 1.4 

Note 1: 'Reduced sample- sites without crossings or lights have been omitted. 
2: Proceeding against the traffic lights includes crossing against 'Don't Walk' signs. 

The use of rates per hour to characterise rule breaking at different sites is, essentially, a 
'black spot' approach. Whether a given intersection is classified a black spot depends 
jointly on the bicycle traffic through that intersection, the physical characteristics of the 
intersection, and the propensity for cyclists to break the law. When the rural sites are 
examined, it is clear that the intersection between Union and Hunter Streets in Newcastle is 
a black spot. This intersection is in the 'top five' rural sites for all three behaviours 
examined: failure to give arm signals, riding across a pedestrian crossing, and running the 
red light. In Sydney, the intersection between Park and Gearge Streets in the city centre is a 
similar black spot. 

Table 34 

Proportion of cyclists who break the rules concerning signs and signals in New South 
Wales 

Rural Sydney Total NSW 
N % N % N % 

Type of violation 

Not making an arm signal1 309 91 876 94 1195 92 
Riding across a pedestrian crossing 1 23 87 186 81 209 82 
Riding against a red light 1,2 120 38 90 53 210 44 

Note 1: Calculations based on reduced samples where the opportunity to break the law was present and 
where observations were correctly made. 

2: Riding against a red light does !!Q1 include crossing against the 'Don't Walk' sign. 

Table 34 provides information concerning the probability that cyclists will break the law 
when in a position to do so. The low numbers involved in these calculations introduces a 
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degree of unreliability. Nevertheless, the results are consistent with the conclusions drawn 
from the data on rates of violation. The rate data (table 33) shows that at certain 
intersections, at least, rule breaking by cyclists will be seen frequently. The probability data 
(table 34) shows that cyclists are unlikely to give an arm signal when one is required 
(92% ), are likely to ride across a pedestrian crossing (82%) and may not stop for red traffic 
lights (44%). 

Helmet wearing and law compliance: commuters and other 
cyclists 

The survey conducted was not designed to tests for differences between commuter cyclists 
and recreational cyclists. However, one site with a high frequency of passing cyclists was 
included in order to provide exploratory data concerning this variable. 

Previous research on helmet wearing and law compliance has attempted to differentiate 
between commuter and recreational cyclists based on the roads surveyed and the times of 
day at which the observations are made (Baxter and Maisey 1990; Coin et al. 1989; 
Sullivan 1990). This approach relies on the assumption that cyclists travelling along arterial 
roads at peak hours are commuter cyclists whereas cyclists travelling on less major roads 
and bicycle paths at off-peak hours are recreational cyclists. The assumption may be invalid 
for two reasons:~,"Firstly, there will be error rates of unknown size when recreational 
cyclists use arterial roads at peak hours and commuter cyclists use non-arterial roads at 
off-peak hours. Secondly, the category of recreational cyclist is not likely to be a 
homogeneous category: there may be very large variations in helmet wearing and law 
compliance between serious cyclists (such as, racing cyclists in training), adult cyclists 
cycling for fun, and underage cyclists cycling to school or to the local shop. Finally, even 
if the assumption is valid, the class of cyclists variable is confounded with type of road and 
time of day effects. The observations reported in table 35, are based on categorisation of 
cyclists into one of three types based on the characteristics of the cyclist: 

Commuter cyclist: 

Serious cyclist: 

Under-age cyclist: 

Recreational cyclist: 

carrying a back-pack or an eqivalent pack on a carrier; 

wearing a one-piece or two-piece racing cyclist outfit 
who does not also fit the commuter cyclist category; 

estimated age is under sixteen; 

includes all other cyclists not otherwise classified. 

Table 35 

A comparison of law compliance and helmet wearing among different groups of cyclists 

Cyclist behaviour Commuter Serious Recreational Under-age 

Sample size N 90 93 349 50 
Wearing a helmet % 35.6 80.7 30.7 36.0 
On footpath % 5.6 19.3 26.9 50.0 
Wrong side of road % 3.3 8.6 14.9 16.0 
On pedestrian crossing % 4.4 26.9 21.2 28.0 
Cross against red light % 5.6 33.3 29.2 32.0 
No arm signal % 100 97 93 90 
No warning device % 46.7 70.0 52.7 42.0 
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In general, higher levels of law compliance were observed among the commuter cyclists 
than other groups. However, the results for helmet wearing extend previous conclusions in 
an interesting way. It is the serious cyclists who, as a group, are much more likely to be 
seen wearing helmets. Commuter cyclists appear to be little different f~om recreational 
cyclists in their likelihood of wearing a helmet. Since serious cyclists may also use arterial 
roads, especially in the period 6.00 am to 9.00 am, other surveys may have confounded 
serious cyclists and commuter cyclists thus producing apparently higher helmet wearing 
rates among commuter cyclists than among recreational cyclists. 

DISCUSSION 

Helmet wearing 

Surveys ... are the only really valid procedure for assessing the value of 
bicycle helmet promotion schemes. (Coin et al. 1989, p3) 

In evaluating the helmet wearing rate in New South Wales, rates in other countries and 
cities provide a valuable baseline. Table 36 shows the overall helmet wearing rate for New 
South Wales compared with figures available from other principalities. It can be seen that 
the overall rate for New South Wales, 25.7%, is moderately high when all categories of 
cyclists are included. 

Table 36 

Helmet wearing rates in different principalities 

Principality Cyclist group Sample Helmet rate 

Oxford, England 1 general 807 4 

Newcastle 2 general 300 7 

Western Australia 3 recreational 321 19 

New South Wales general 10,975 25.7 

Newcastle 2 commuter 600 30 

Western Australia 3 commuter 1,183 36 

Victoria 4 commuter 5,162 43 

United States 5 recreational n/a 85 
Sources of data: 1 Author's data; 2 Coin et al. (1989); 3 Baxter & Maisey (1990); 

4 Sullivan &Wise (1990); 5 Weiss (1986) 

(This survey) 

Little information is available on which to gauge possible changes occurring in the helmet 
wearing rate in New South Wales. However, small scale studies of helmet wearing were 
conducted in New South Wales in 1988 and 1989 by the New South Wales Roads and 
Traffic Authority. Although these results of these studies have not been published and there 
are very likely to be some aspects which should be treated with caution, it is, nevertheless, 
interesting to examine the trend for Sydney across the three surveys (in the 1988 survey, 
only Sydney sites were included). Figure 8 shows the helmet wearing rates in Sydney for 
the years 1988-90. 
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Figure 8 

Helmet wearing rates among cyclists in Sydney for 1988-90 
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Figure 8 shows that'helmet wearing is slowly increasing across the three years for which 
there is data. However, the 1988 and 1989 points are based on small samples and thus 
caution must taken in claiming that there is any real or significant increase. 

The helmet wearing rate of 26% for New South Wales can be expected to increase 
dramatically in 1991 with the introduction of compulsory helmet wearing in January for 
adults and in July for children. Expectations for the change can be based on the Victorian 
data on helmet wearing pre and post the introduction of compulsory helmets and the 
base-line rate established for New South Wales by this survey. Unfortunately, a 
straightforward extrapolation of the early Victorian figures (Sullivan 1990) is invalid. The 
March survey in Melbourne was conducted in Autumn whereas the July survey was 
conducted in winter. The seasonal variation can be expected to produce a decrease in the 
numbers of people cycling to and from work. Sullivan estimates that there is a 27% 
decrease in the number of cyclists in Australia from Autumn to Winter. Until further data is 
available, in which seasonal fluctuations are not present, estimates for change in helmet 
wearing in New South Wales based on the Victorian data should be avoided. Nevertheless, 
it is of interest that the observed rate of helmet wearing in Melbourne immediately after the 
introduction of mandatory helmet wearing was 89%. 

Law compliance 

... The use of lights by cyclists requires very urgent attention. 
(Coin et al. 1989, p2) 

The levels of law compliance among cyclists are much lower than those among car drivers 
(Coin et al. 1989) or those among motor cyclists (RTA 1990). Taken at face value, it 
would seem that the low levels of law compliance, particularly in relation to arm signals, 
lights at night, and traffic lights, indicate that many cyclists are willing to break the law. 
However, it is important to realise that this survey sought no explanations from the cyclists 
themselves. Thus, there is little that can be said about why cyclists break the rules of the 
road so frequently. 
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Each of the bicycle behaviours measured in this survey can be examined from the safety 
perspective. Riding on the footpath is an excellent example of an illegal practice which may 
also be a safe practice for the cyclist. The risk of severe trauma caused by collision with 
motorised transport is effectively eliminated although there is an increased risk of general 
bicycle accidents caused by uneven footpath surfaces, unexpected footpath obstacles, and 
collision with pedestrians. Nevertheless, cyclists may perceive footpaths as safer places 
especially where arterial roads are concerned. In the survey conducted there was a higher 
incidence of footpath riding associated with arterial roads than less busy roads. 

Whereas arguments of this kind may be used by cyclists to justify a wide range of 
rule-breaking road behaviour, it is difficult to imagine what aspect of safety is increased by 
riding without lights on the road at night. Since three quarters of the bicycles observed in 
this survey did not have lights at night, Coin et al. (1989) may be correct in urging that this 
is an area of law-breaking among cyclists which requires attention. 
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Appendix 1 

Details of sites included in the surveys 



Sydney sites 

Baulkhama Edward Thian WindsorRd Cook St 
Baulkhamm F. Robertson Seven Hills Rd Flinders St 

Johanna Blows 
Liverpool a Susan Lindsay Heathcote Rd Moorbank Ave 
Liverpool m NancyKuan Cartwright Ave WillanSt 

Ross Jones 
Parramatta a Roberto Forero Church St Board St 
Parramatta m Sharon Buckley BinalongRd Burrabogee Rd 
Penritha HanyGayed RichmondRd AndrewsRd 
Penrithm Helen Price Maxwell St Evan St 
Hornsby a Maria Jones Bobbin Head Rd BumsRd 
Homsbym SuHanLee Sherbrood Rd LindaSt 

N. Laurenson 
Hunters Hill a Robyn Townsend EppingRd Longueville Rd 

Ray Townsend 
Hunters Hill m Jim Bates RydeRd Augustine St 

George Mylonas 
Manly a Russell Murray Condamine St KennethRd 
Manlym Nicole Schum Laudervale Ave MargaretSt 
Woollahraa EvaKehag New South Head OceanSt 
Woollahram Evelyn Meyer MilitaryRd Liverpool St 
Botany a Bartul Barbie BotanyRd BaySt 
Botanym Mark Dastali Coward St O'Riordan St 
Sutherland a J. Townsend The Kingsway Elouera St 
Sutherland m Stacey Sosha The Boulevarde WandellaRd 



Rural sites 

Bathurst Sarah Stewart HowickSt Rankin St 
Renee Covington 

Dubbo Cathy Barnett Wingewarra Rd Darling St 
Gosford Jayne Puttman 
Grafton Heidi Fro ling Prince St Fitzroy St 
L. Macquarie Erin Croudace Bay Tallawalla Rd 
Lismore Ruth Harlow Ballina St Molesworth St 
Newcastle! Ben Dowling Stuart St Glebe St 
Newcastle 2 R. Fortunaso PacificHwy DudleyRd 

Stuart Dowling 
Newcastle 3 Jon Dowling Hunter St Union St 
Queanbeyan C. Micklethwaite MonroeSt LoweSt 
Tamworth Linda Maidment Edward St VeraSt 
WaggaWagga Wendy Holman SturtHwy Edwards St 
Wollongong 1 Roslyn Davies Princes Hwy London Drive 



Supplementary sites 

Wollongong CP Emma Davies FairyCKBr PioneerRd 
Newcastle CP Andrew Dowling Croudace St Howe St 
ManlyCP Lisa Shelley Queenscliff SC 
Moore Park CP Elizabeth Loseby AnzacPde Cleveland St 

GanaTamer 
Cooks River CP Jenny Taylor Illawarra Rd HomerSt 
PacificHwy Nicole Simpson PacificHwy HumeSt 

Tanya Smith 
Broadway Rachae Fairley CityRd Parramatta Rd 

J. Barrington 
KGeorges Rd Mary Matheos KGeorgesRd 
G WestnHwy Emma Godkin G WestnHwy 
Sydney Centre Geoff Etches George St Park St 
Blacktown Gunter Geyer KildareRd 
R. National Pk PrincesHwy EntranceRd 
Centennial Pk Michael Walker Oxford St EntranceRd 
Parramatta Pk Jodie Pool Entrance gate 


