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Summary 

A survey of law compliance and helmet wearing among cyclists was conducted in March and 
April of 1991. The timing of the survey was arranged to allow evaluation of the impact of 
the compulsory helmet regulation introduced on January 1st, 1991, for cyclists of sixteen 
years age and older and to provide a baseline measurement of helmet wearing among cyclists 
under the age of sixteen prior to the compulsory helmet requirement for this group which 
came into operation on July 1st, 1991. 

The survey was conducted in several parts. Helmet wearing and compliance with other rules 
of the road were monitored at twenty-five locations in the Sydney Metropolitan Area and at a 
further fifteen locations in rural centres throughout New South Wales. Helmet wearing only 
was monitored at a further twenty-two recreational areas, twelve in Sydney and ten in the 
rural centres, and at fifty-nine schools, thirty-four in Sydney and twenty four in the rural 
centres of New South Wales. 

The schools were surveyed in the two weeks prior to the Easter vacation but all other 
observations were made over the three days of April 4th, 6th and 7th. Observations at the 
recreational areas were made during four hours on each of the three days. All other 
observations were made over twenty hours: eight on Thursday, eight on Saturday, and four 
on Sunday. The hours of observation and sites chosen were those used in the earlier survey 
conducted in 1990 (RTA Report 55/90, 1990). Altogether, 13,617 observations of cyclists 
were recorded. 

"0~ 

The survey was designed' to address several important issues: 
(1) To what extent have adult cyclists in New South Wales complied with the compulsory 

helmet regulation? 
(2) Has the compulsory helmet regulation deterred significant numbers of adult cyclists 

from continuing to use a bicycle for transport? 
(3) Has the use of safety helmets been associated with an increase of high risk (unsafe) 

behaviours among adult cyclists? 
(4) Has the use of helmets by children changed since 1990 with the introduction of 

compulsory helmet wearing for adults? 
(5) Which groups among children are especially infrequent users of helmets? 

Compliance with the compulsory helmet regulation among adult cyclists 

The survey allows the following estimates of helmet wearing among adult cyclists. 

Percentage of cyclists over 16 years of age who wear a helmet 
over 20 years of age who wear a helmet 

= 77% 
= 84% 

The group of cyclists to whom the new regulation applies but who are less than twenty years 
of age wear their helmets less frequently ( 46% ). However, since the age of each cyclist is 
not known but is estimated, erroneous classification of fifteen-year-olds would lead to an 
underestimation of the percentage of helmets in this group. 

Change in cyclist numbers since the introduction of the compulsory helmet regulation 

If cyclist numbers have decreased, the helmet wearing estimates presented would give a 
misleading account. It must also be noted that the numbers of cyclists may be affected by 
seasonal change, by day-to-day weather, and by the nature of the vacation. However, 
despite these provisos it appears clear that the new regulation has not deterred cyclists. 

Change in adult cyclist numbers since compulsory helmets = +6% 

This overall increase in numbers of cyclists is made up of a 22% increase in numbers in 
Sydney and a 9% decrease in numbers in rural New South Wales. 



Law compliance among adult cyclists since the introduction of the compulsory helmets 

The aim of the compulsory helmet regulation is to increase the safety of cyclists by providing 
protection against head injuries. It would be a matter of grave concern if the increased safety 
afforded by helmets was balanced by an increased willingness among cyclists to take risks 
on the road now that they felt 'protected'. A comparison of law compliance before the new 
regulation (first survey, September, 1990) with the law compliance observed in this survey 
provides evidence on this issue. The following table summarises the results: 

Table A 

Summary of changes from survey 1 to survey 2 in law non-compliance 

lllegal cycling behaviour 

Failure to give arm signal 
No lights at night 
Riding on the footpath 
Riding on wrong part of road 
Crossing against traffic lights 
Riding 'no hands' 
Riding three abreast 
Doubling 

% occurrence 1990 

92.0 
74.0 
23.4 

9.4 
9.2 
1.1 
0.9 
0.8 

% occurrence 1991 

89.7 
68.5 
16.7 
7.6 
8.4 
0.9 
0.5 
0.7 

Clearly, there is no evidence available from this survey to support the claim that wearing 
protective helmets might incline cyclists to take more risks on the road. 

The use of bicycle helmets by children in New South Wales 

This survey was designed to provide a focus on the helmet wearing of children. Children 
were observed throughout New South Wales in three different kinds of cycling 
environments: road intersections, recreational areas and schools. The results show that 
helmet wearing in children depends heavily on age and bicycling environment. 

Table B 

Helmet wearing by younger and older children in different environments in April, 1991 
The figures are percentages of children wearing helmets 

Environment 

Road intersections 
Recreational areas 
School environs 

Younger 
(6-12 years) 

30.3 
46.6 
52.0 

Children with low usage of bicycle helmets 

Older 
(13-15 years) 

20.5 
22.8 
11.9 

Table B shows that the lowest usage of helmets occurs among secondary school students 
when cycling to and from school. Among secondary school students the helmet wearing 
rate in Sydney High Schools is lower than that in the rural High Schools. Across the 
different cycling environments, girls were more likely to wear a helmet (42%) than boys 
(29%). It is suggested that the fact that secondary school age children wear helmets more 
at other times than when cycling to school suggests the presence of peer pressure against 
the use of helmets. Primary school children, by contrast, may wear helmets because of 
parental pressure. 
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On the First of January, 1991, it became compulsory for cyclists in New South Wales, who 
are sixteen years of age or older, to wear an approved helmet when riding a bicycle. This 
law followed the introduction of compulsory helmet wearing in Victoria in 1990. In 
Victoria, the new law requiring that cyclists wear helmets applied to all cyclists independently 
of age. In New South Wales, compulsory helmet wearing is being introduced in two steps: 
the second step, where the law is extended to include cyclists who are younger than sixteen 
years of age, takes place on the First of July 1991. It is of considerable importance to 
determine how effective the January regulation has been and to establish baseline rates of 
helmet wearing prior to the July regulation. 

Helmet wearing rates among adults 

No major survey of helmet wearing among cyclists in New South Wales had been conducted 
until September 1990 when the Roads and Traffic Authority commissioned such a survey 
(Walker, 1990). That survey estimated that approximately 25% of cyclists were wearing 
helmets although the rates for areas outside Sydney were, on the whole, lower than for areas 
within Sydney. The helmet wearing rates established by that survey, for cyclists of sixteen 
years age and older (referred to hereafter as 'adults'), provide a baseline against which the 
effectiveness of the new law can be evaluated. Prior to the 1990 study, a small number of 
surveys with limited scope and small samples had been conducted. Unfortunately, these 
earlier studies are the only basis on which to estimate whether helmet wearing rates prior to 
1991 had been constant or changing. The rates for Sydney are reproduced in figure 1. 
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Figure 1 

Helmet wearing rates of adult cyclists prior to 1991 
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Figure 1 suggests that helmet wearing had been increasing among cyclists prior to the 
introduction of the new law making helmets mandatory. This steady increase may perhaps 
be attributed in part to educational programmes promoting the safety features of bicycle 
helmets. Compulsory helmet legislation was introduced in 1991 presumably because 
absolute helmet wearing rates were too low or because the rate of increasing helmet use was 
not sufficiently high. 

For several reasons, a large increase in helmet wearing since January 1991 would be 
expected. Information concerning the new law was made available to the public through a 
variety of media outlets including newspapers and television. Furthermore, the new law has 
been coupled with an on-the-spot fine of $32 for cyclists caught riding a bicycle without a 
helmet. In January, 1991, cyclists without helmets were cautioned. In February 1991, police 
throughout New South Wales ran a three-day 'blitz' on cyclists' compliance with road rules 
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including the wearing of bicycle helmets. Altogether by the end of March 1991, more than 
1700 fines had been imposed (data provided by the Traffic Operations Group, Police 
Department). Finally, these measures have been superimposed on an increasing awareness 
by cyclists of the safety afforded by a bicycle helmet. Indeed, many cyclists may well have 
been in a receptive frame of mind for the new law. 

Although, a large increase in helmet usage by cyclists was anticipated under the 
circumstances, it is important to determine precisely how effective the new regulation has 
been for a number of reasons. First of all, the 1990 survey demonstrated that levels of 
non-compliance by cyclists with the rules of the road are relatively high: for example, over 
90% of cyclists fail to give arm signals when required, and approximately 75% of the cyclists 
ride without adequate bicycle lights at night. With such high levels of non-compliance with 
other traffic rules designed to promote safety, there must be some doubt about whether the 
majority of cyclists would take any notice of the new requirement to wear a safety helmet. 
Secondly, without a survey of the kind commissioned by the Roads and Traffic Authority, it 
is impossible to determine whether compliance (or non-compliance) with the new law is 
uniform or not. Based on the 1990 survey, higher rates of non-compliance by cyclists might 
be expected in the Southern and Western regions of Sydney and in rural centres excluding the 
Hunter and Illawarra statistical divisions. Thus, the first objective of the current survey is: 

To evaluate the change in helmet wearing rates in New South Wales following 
the introduction of the law making helmets compulsory for adult cyclists. 

Although the survey to be reported (referred to as, 'the second survey') will be very similar 
to that conducted in September, 1990, (referred to as, 'the first survey'), there is good reason 
to be cautious in citing the expected increase in helmet wearing as evidence of the 
effectiveness of the new regulation. Apart from the other factors already mentioned, the 
second survey will be conducted in April (Autumn) whereas the first survey was conducted 
in September (Spring). Autumn and Spring are variable periods of the year with respect to 
weather patterns and it is possible that the two surveys will be conducted under quite 
different weather conditions. As it turned out, the first survey was conducted in overcast 
conditions in Sydney and, in some areas, was interrupted by rain whereas the second survey 
was conducted in sunny conditions. 

Helmet wearing rates among children 

Although the evaluation of the impact of the new law on adult helmet wearing is an important 
objective it is secondary to the concern with helmet wearing among children. Children are of 
central concern in discussions of bicycle safety for a number of reasons: 

(a) Children appear to have a higher risk of injury from cycling than adults. For example, 
Crossing (1987) reports that the highest injury rates among cyclists on the road occur for 
the 10-14 year old group and that nearly 50% of all cyclists who die as a result of 
bicycling accidents are under 14 years of age. Similarly, an analysis of 891 bicycle 
accidents in Australia by Nixon et al. (1987) showed that the peak age for accidents was 
12-14 years. Again, Ball, Braithwaite and Low (1990) report that children aged 11 and 
12 years make up 1.46% of the population but account for 7.60% of the cyclist 
casualties in New South Wales. McCaul, McLean, Kloeden and Hinrichs (1988) 
suggest that differences between adult and child cyclists in the way the body is thrown 
and impacts with the road following a collision with a car lead to a greater likelihood of 
head injury in children. However, if hard-shelled safety helmets are worn, the 
likelihood of head or brain injury in a bicycle accident is substantially reduced. 
According to Mathieson (1986), the use of safety helmets could halve the number of 
deaths and long-term disabilities caused by bicycle accidents; 

(b) The evidence available suggests that child helmet wearing rates are lower than those of 
adults. Walker (1990) found that the lowest helmet wearing rate in New South Wales 
occurred in the 11-14 year old age group. This result is consistent with an earlier survey 
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in Newcastle (Coin, Keay, Mathieson & Weatherstone, 1989); 

(c) Despite school programmes promoting bicycle safety, secondary school students appear 
to have exceptionally low helmet wearing rates. According to the Sydney Bikeplan 
(1991), based on a review of earlier research, only 4% of high school students wear 
helmets in the Inner West of Sydney, in Fairfield, and in the Hawkesbury Shire. 
Among primary school students, the helmet wearing rate was only marginally higher 
(7%). In Victoria, annual surveys since 1983 of helmet wearing among primary and 
secondary school children have demonstrated that although helmet wearing has been 
increasing steadily, in general, the rate of wearing helmets among secondary school 
students remains relatively low (see figure 2). 

Figure 2 
Helmet wearing rates for Victorian school children 
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From July 1st, 1991, children in New South Wales will be required to wear helmets when 
cycling. Thus the second objective of the current survey is, 

To establish baseline helmet wearing rates among children in New South Wales 
prior to the introduction of the law making helmets compulsory for children. 

Interestingly, the Victorian data (RTA, Victoria, 1987) suggests that whether or not children 
are wearing helmets depends upon the activity in which they are engaged: whereas 68% of 
primary school children were wearing helmets to school in the 1987 survey, only 23% of the 
same age group were wearing helmets when cycling recreationally. This suggests that in the 
current survey, helmet wearing rates for children should be examined across a range of 
locations and not simply to and from school. 

Law compliance among cyclists 

While the main focus of this survey is on helmet wearing rates, there remains a continuing 
concern with the extent to which cyclists comply with the rules of the road. The first survey 
(RTA Report 55/90, 1990) indicated that the majority of cyclists disregard one or more rules 
when crossing an intersection. 92% of the cyclists observed failed to give an arm signal 
when required, 72% rode without adequate lights at night, 44% failed to stop for a red traffic 
light, 34% rode on the footpath, and 11% rode on the wrong side of the road. Although 
these figures indicate that cyclists may break the rules of the road more than other road users, 
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care must be taken in drawing such a conclusion too hastily. Some of the rates cited were 
based on relatively small samples. It is therefore important to enlarge the data base on which 
the rates are calculated and to examine the extent to which the rates are stable through time. 
Thus the third objective of the current survey is, 

To obtain further information on law compliance rates among cyclists in New 
South Wales . 

Method 

In order to evaluate the effectiveness of the January law requiring cyclists, aged 16 years and 
over, to wear helmets, it is important that the second survey replicate the design features of 
the first survey as far as possible. However, in order to observe helmet wearing among 
children under different circumstances it is necessary to extend the design of the first survey 
to include areas in which children ride bicycles for recreation. Combining these requirements 
while maintaining a ceiling on costs gave the design shown in table 1. The design of survey 
1 is shown for comparison. 

Table 1 

Number, type and location of survey sites 

Surve)r 1 Survey 2 

Survey part Type of site N sites Survey part Type of site N sites 

Sydney intersections 24 Sydney intersections 25 * 
Rural intersections 16 Rural intersections 15 
Supplementary intersections 14 
School school gates 24 School school gates 59 

Child recreational play areas 22 

Total sites 78 Total sites 121 

* Note: the 25 sites in survey 2 are the 24 from survey 1 together with the Sydney Centre site from 
the supplementary survey. 

Details of site locations in each part of the survey 

The Sydney survey 

The Sydney survey replicated in detail the same part of the first survey. Two sites were 
chosen in each of twelve Local Government Areas (LGAs). The LGAs were stratified by 
socioeconomic class, using Cunningham's (1980) suburban prestige ratings, into four 
groups of three areas. LGAs within a socioeconomic group were chosen to maximise the 
spread of sites throughout the metropolitan area. Two sites were selected in each LOA to 
allow for observations to be made on four types of road: sub-arterial (A), secondary (S), 
collector (C), and minor (M). Table 2 gives details of the intersections at which observations 
were made in the Sydney survey. 
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Table 2 

Details of observational sites in the Sydney survey 

WA SES Site Intersection of roads 

Botany Lower 1 Botany (A) Bay (M) 
2 O'Riordan (S) Coward (C) 

Liverpool Lower 1 Heathcote (A) Moorbank (S) 
2 Cartwright (C) Willan (M) 

Penrith Lower 1 Richmond (A) Andrews (S) 
2 Maxwell (C) Evan (M) 

Ashfield Lower-middle 1 Canterbury (A) Myra(M) 
2 Elizabeth (S) Frederick (C) 

Bankstown Lower-middle 1 Chapel (A) Macaulay (C) 
2 River (S) Doyle (M) 

Parramatta Lower-middle 1 Connell (A) Broad (S) 
2 Binalong (C) Burrabogee (M) 

Baulkham Hills Middle 1 Windsor (A) Cook (C) 
2 Seven Hills (S) Flinders (M) 

Hornsby Middle 1 Bobbin Head (A) Bums (S) 
2 Sherbrook (C) Linda (M) 

Sutherland Middle 1 Kingsway (A) Elouera (S) 
2 The Boulevarde (C) W andella (M) 

Hunters Hill Upper-middle 1 Epping (A) Longueville (C) 
2 Ryde (S) Augustine 

Manly Upper-middle 1 Condarnine (A) Kenneth (C) 
2 Laudervale (S) Margaret (M) 

Woollahra Upper-middle 1 New South Head (A) Ocean 
2 Military (C) Liverpool (M) 

Sydney Centre 1 George St Park St 

Note: Concerning types of roads, A = sub-arterial, C = Collector, M = Minor, and S = Secondary 

The Rural Survey 

Whereas in the first survey sixteen sites were used in rural cities and towns, only fifteen were 
used in the second survey. The site at Broken Hill (representing the Far West statistical 
division) was omitted from the second survey. The fifteen sites included were the same road 
intersections as used in the first survey (see table 3) with the following exceptions: 

(a) Bathurst 

(b) Gosford 

William & Russell replace Howick & Rankin. In the first survey, the 
small sample and atypical data obtained from Howick & Rankin led to a 
decision to repeat the observations one month later at the William & 
Russell site. The large sample and more typical data suggested that this 
site be used again in the second survey. 

Mann & Etna replace the site used in the first survey which was away 
from the centre and yielded a small sample. The Mann & Etna 
intersection is centrally located. 
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Table 3 

Details of observational sites in the Sydney survey 

Statistical Division City{fown Site Intersection of roads 

Hunter Newcastle 1 Stuart St Glebe St 
2 Pacific Hwy DudleyRd 
3 Hunter St Union St 

Lake Macquarie 4 Croudace Bay Tallawalla Rd 
Illawarra Wollongong 1 Princes Hwy London Drive 

2 CliffRd Bourke Rd 
Mid North Coast Grafton 1 Prince St Fitzroy St 
Northern Tamworth 1 Edward St VeraSt 
Richmond-Tweed Lismore 1 Ballina St Molesworth St 
Central West Bathurst 1 William St Russell St 
South Eastern Queanbeyan 1 Monaro St LoweSt 
Murrumbidgee Wagga Wagga 1 SturtHwy Bourke St 
North Western Dubbo 1 Wingewarra St Darling St 
Murray Albury 1 David St Guinea St 
Gosford-Wyong Gosford 1 Mann St EtnaRd 

The School Survey 

It was the intention in the second survey to obtain a larger sample of children cycling to and 
from school than was obtained in the first survey. The initial design called for 24 school 
sites in Sydney and 24 in the rural centres. However, cycling to school is more common in 
the rural sector than in Sydney. For this reason, the sample of Sydney schools was 
increased from 24 to 34 in order to provide comparable numbers of cyclists especially at the 
secondary level. All of the schools included in the second survey were State Education 
schools. None of the schools had a helmet policy requiring students to wear helmets to 
school if riding a bicycle. The schools in Sydney chosen for inclusion in the survey were 
drawn randomly from a list of appropriate schools provided by the Roads and Traffic 
Authority. The rural schools were typically the largest in the area. 

Sydney North 

Sydney South 

Sydney East 

Sydney West 

Table 4 

Details of school-based observational sites in Sydney 

Primary schools Secondary schools 

Gordon East Manly Chats wood Ku-ring-ai 
Hornsby South North Rocks Freshwater Stives 
Lindfield St Ives North Killara 
Lindfield East 

GymeaBay Sylvania 

Matraville Matraville 

Ashcroft Georges Hall Airds High Chester Hill 
Chester Hill N Roxton Park Ashcroft Fairfield 
Crestwood Minto Bass Hill Kings grove 
Fairfield Heights Baulkham Hills Lurnea 

Busby Merry lands 
Casula Miller 
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Table 5 

Details of school-based observational sites in the rural centres 

Inner Rural 
Gosford-Wyong 

Hunter 
Illawarra 

Outer Rural 
Central West 
Mid North Coast 
Murrumbidgee 
North Western 

Richmond-Tweed 
South Eastern 

The Child Recreational Survey 

Primary schools 

Erina 
Brooke Street 
Hamilton South 
Albion Park 
Fairy Meadow 

Bathurst West 
South Grafton 
Wagga Wagga 
Dubbo 
Narromine 
Lismore 
West Queanbeyan 

Secondary schools 

Erina 
Central Coast 
Newcastle 
Albion Park 
Keira 

Bathurst 
Grafton 
Wagga Wagga 
Dubbo 
Narromine 
Lismore 
Queanbeyan 

It was considered import~mt to extend the sample of child cyclists beyond those travelling to 
and from school and those on the roads at busy intersections. Many children, who cycle 
regularly in the pursuit of play, may avoid riding on the roads and may catch the bus or be 
driven by the parent to and from school. For this reason, areas commonly frequented by 
children in Sydney and in the rural centres were sought by questioning people who live in 
those areas. Sites were chosen from the same areas sampled for schools and intersections so 
that valid comparisons could be made between helmet wearing on the roads, in relation to 
school, and while the children are at play. The observational sites used are listed in tables 6 
and 7. 

Table 6 

Details of the children's recreational sites used in Sydney 

Bankstown 
Baulkham Hills 
Campbelltown 
Hornsby 
Hunters Hill 
Manly 
Mosman 
Parramatta 
Penrith 
StGeorge 
Sutherland 
Woollahra 

Details of site location 

Belmore Sports Ground 
Baulkham Shopping Centre 
Bradbury Oval 
Wahroonga Park 
BMX bike track 
Queenscliff bike path 
Balmoral Beach 
Parramatta Park 
Penrith Pool 
Carrs Park 
Como Bridge bike track 
Centennial Park 
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Table 7 

Details of the children's recreational sites used in the rural centres 

Hunter 
Illawarra 
Illawarra 
Richmond-Tweed 
Murrumbidgee 
North Western 
Mid North Coast 
Central West 
South Eastern 
Murray 

Details of site location 

Beach area 
Wollongong bicycle path 
Shoalhaven Beach area 
Lismore play area 
Wagga Wagga play area 
Outside MacDonalds in Dubbo 
Grafton baths 
Near school 
Queanbeyan Bowling Alley 
Basketball Stadium in Albury 

Observational hours in each part of the survey 

Sydney and Rural Surveys 

To ensure comparability with the first ::urvey, same observational hours were used also in 
the second survey that were used in the Sydney and Rural components of the first survey. 
As was the case in the first survey, twenty hours of recording were conducted at each site in 
the Sydney and Rural surveys spread over the three days: Thursday, April 4th; Saturday, 
April 6th; and Sunday, April 7th. Fine weather throughout the New South Wales ensured 
that no replacement hours were necessary. The hours of recording are shown in table 8. 

Table 8 

Days and hours at which observations were made at road intersections 

Hour of day Description of hour Thursday Saturday Sunday 

6.00 am Dawn * * * 
7.00 am Peak am - early * * * 
8.00 am Peak am - late * * 

10.00 am Morning * * * 
3.00 pm Afternoon * * * 
5.00 pm Peakpm * * 
6.00 pm Dusk * * 
8.00 pm Night * * 

The Schools Survey 

Consistent with the first survey, pupils cycling to and from school were observed at each 
school. Observations were made in the hour before school started in the morning and in the 
hour after school ended in the afternoon of the same day. Although this procedure leads to 
the same pupils being observed twice, it is important to determine whether helmets are worn 
less frequently before or after school. The actual times at which observations started varied 
from school to school depending on the time at which each school went in or came out. In 
general, observation began later before school and earlier after school for primary schools 
compared to secondary schools. 
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The Child Recreational Survey 

A substantial overlap with the hours of observation in the Sydney and Rural surveys was 
required to allow comparisons of helmet wearing rates across the two different types of 
location. However, the likelihood of finding children at play in the early hours of the 
morning or the hours after dark is low and these hours were omitted. Thus, only twelve 
hours of observations were used in the child recreational survey. The actual days and hours 
of observation in this survey are shown in table 9. The same three days were used for the 
observations in this survey as were used in the Sydney and Rural surveys. 

Table 9 

Days and hours at which observations were made at recreational areas 

Hour of day Description of hour Thursday Saturday Sunday 

8.00 am Peak am - late * * * 
10.00 am Morning * * * 
3.00 pm Afternoon * * * 
5.00 pm Peakpm * * * 

Observations of helmet usage and law compliance 

The observers in all of the component surveys recorded whether or not each cyclist was 
wearing or carrying a helmet. However, observations of whether or not cyclists complied 
with the other rules of the road were made only in the Sydney and Rural surveys. 
Specifically, in these surveys, observers noted the behaviour of cyclists with respect to the 
following cycling rules: 

Helmet wearing 

Wrong side of the road 
(riding against the traffic) 

Wrong part of the road 

Riding on the footpath 

All helmets were included independently of type with the 
exception of hair nets (soft leather hair covers which offer little 
or no protection in an accident). If a hair-net was worn this fact 
was noted in the comments. Cyclists carrying a helmet were 
recorded as a separate category. 

The wrong side of the road is clear when the road is a two-way 
road, especially if centre line markings are provided: cyclists 
were recorded as breaking the law if they rode against the flow 
of traffic. 

In general, cyclists should keep to the left hand side of the road 
except when preparing to tum right. In the case of a one-way 
road, cyclists should ride on the left. With major roads having 
traffic lanes, the cyclist can ride anywhere within the inside lane 
(the lane closest to the curb). If the cyclist is riding in a lane 
other than the inside lane, he or she is on the wrong part of the 
road unless turning right. 

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, was counted as breaking the law. If the side of the road 
was an extensive grassy area or park land, cycling within one 
metre of the road was counted as breaking the law. 
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More than two abreast If three cyclists are riding abreast, all three cyclists were 
counted as breaking the law. If one cyclist was passing two 
cyclists riding abreast none of the cyclists was recorded as 
breaking the law. In large groups of cyclists who are cycling 
en masse, all of the cyclists were recorded as breaking the law. 

Obeying traffic lights Cyclists are required to obey traffic lights by waiting until the 
lights change from red to green. Stopping but then crossing 
while the light remains red was counted as breaking the law. 
Turning right or left against a red light or red arrow was 
counted as breaking the law. 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 
infringements were disregarded. As long as the cyclist obeyed 
the spirit of the law he or she was counted as complying with 
the law. 

Obeying STOP signs Cyclists should obey STOP signs even when there is no other 
traffic in sight. A STOP sign may produce the appropriate 
behaviour but with fractional crossing of the line. As with red 
traffic lights, minor infringements were disregarded and 
obedience to the spirit of the law taken as the criterion. 

Bicycle lights at night Bicycles should have front and rear lights and a rear reflector at 
night. If the reflector was not present, this counted as 
non-compliance. Bicycles should have adequate lighting. If 
the light is feeble but present, this was counted as law 
compliance but a note was made in the comments section that 
the lighting was inadequate. Infringements were recorded 
separately for front light, rear light, and rear reflector. 

Dangerous riding behaviour When riding a bicycle, certain behaviours are not permitted by 
law: transporting a second person on the handle bars or cross 
bar; riding 'no hands' or 'no feet'; or, carrying large loads that 
decrease control or visibility. Infringement of each of these 
rules was recorded separately. 

Signalling direction Cyclists are required to indicate a right turn or stopping by the 
relevant arm movements. These signals are required by law 
even if there is no traffic within sight. If no arm signal was 
given, the cyclist was counted as not complying with the law. 

These cycling behaviours vary in several respects from those recorded in the first survey. 
First of all, two behaviours recorded in the first survey are omitted in this survey: presence of 
a bell or other warning device and riding across a pedestrian crossing. Bells were omitted 
because reliable observation of the device was impossible under the conditions that apply in 
the surveys. Riding across a pedestrian crossing in New South Wales is not illegal according 
to advice received from the Roads and Traffic Authority (Trimboli, 1991, personal 
communication). Secondly, one behaviour, riding on the wrong part of the road, was 
sub-divided into two categories in the second survey: riding against the flow of the traffic; 
and riding on the wrong part of the road (away from the curb when not turning right). The 
distinction between these two different violations of the law may be important when 
considered in relation to the causes of traffic accidents involving bicycles. Finally, failure to 
stop at a STOP sign (other than a red traffic light), was recorded at those intersections where 
such a sign was present. In the first survey, failure to obey road signs was recorded but was 
found to be too general a category for useful inferences to be drawn. 
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In addition to the categories of law violation listed, several other aspects of the cyclist were 
recorded. These are described briefly below. 

Road refers to the road along which the cyclist was travelling when 
he or she approached the intersection. If the cyclist approaches 
on the footpath, the code for the associated road was recorded. 

Sex Whether the cyclist was male or female was recorded. In cases 
where there was considerable doubt about the correct category, 
the cyclist was recorded as male. 

Age Observers estimated the age of the cyclist to the nearest year. 
Estimation of age must introduce errors into the age data. Such 
errors are inevitable and may produce blurring effects at the 16 
year old cut-off point. Such effects will be discussed further. 

Type In the first survey, a classification scheme for type of cyclist 
was tested. The scheme based on clothing appears to be 
reliable and has some face validity. In this survey, cyclists 
over the age of 16 years are categorised as either, 'serious', 
'commuter', or 'recreational'. The criteria for categorisation 
are as follows: 

Commuter cyclist- The cyclist has a back-pack on the back or on the carrier. 

Serious cyclist- The cyclist is dressed in cycling clothes including cycling 
shoes. AT-shirt and shorts is not counted as cycling clothes. 
Serious cyclists who also meet the commuter cyclist criterion 
are counted as commuter cyclists. 

Recreational cyclist- This group includes all other cyclists except those who are 
under sixteen years of age. 

Young cyclists - Cyclists whose estimated age is under 16 years are not 
categorised as 'serious', 'commuter', or 'recreational'. 

All recording sheets contained information concerning the intersection, the Local Government 
Area, the day, time of day, observer, and weather conditions. An example of the recording 
sheets used is shown on the next page. 
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Location: Cartwright Ave (C) I Willan St (M) Liverpool 

Observer : Nancy Kuan Day : Thursday Time : 6.00 am 

Date: 4-4- 91 Weather conditions: _____________ _ 

No. Road Sex Age Type Helmet Law violations Comments 

1 ! __ ! ___________________ ----------

2 ! ________ ! _____ , ________ _ 

3 ! _____ ! _______ , _________ _ 

4 1 __ 1 __ 1 __ 1 __ 1 ___________ _ 

5 __ 1 __ 1 __ 1 ______________ _ 

6 1 __ 1 __ 1 __ 1 ___________ _ 

7 1 __ 1 ____ 1 ___________ _ 

8 1 __ 1 __ 1 __ 1 __ 1 _________ _ 

9 -----------------------

10 __ 1 __ 1 __ 1 ___________ _ 

11 1 __ 1 __ 1 __ 1 ___________ _ 

12 '-----------------------

13 -----------------------

14 __ ! __ ! _______________ _ 

15 1_1 __ 1 __ 

16 1_1 __ 1 __ 1 

17 _I ___ _ 

18 1 __ 1 __ 1 __ 1 _____ . _________ ----------

19 --------'-----'---------- ----------

20 __ ! __ ! _______ . __________ ----------

Coding symbols and their definitions 

H = Helmet - bicyclist wearing helmet 
C = Carrying helmet 
A = no Arm signals 
L = appropriate arm signal 
D =Doubling 
L = no Lights or reflector 
L1 = no front light 
L2 = no rear light 
L3 = no reflector 

F = on Footpath 
N1 = No hands N2 = No feet 
R = wrong part of the Road 
W = wrong Way- against traffic 
S = not obey Stop signs 
T = not stop for red Traffic lights 
~ = obeyed red traffic light 
U = Unsighted or Unmanagable 
3 = riding 3 abreast on the road 
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Sample size: Numbers of observations made 

A number of points must be noted concerning the sample size. First of all, in the Sydney and 
Rural surveys, cyclists passing the observation point were recorded independently of the 
direction from which they were coming. Thus, some cyclists will have been recorded twice: 
once on the outward journey and once on the homeward journey. Provided that the 
assumption is valid that cyclists with helmets and cyclists without helmets are equally likely 
to be recorded twice, there will be no impact on the overall statistics for helmet wearing and 
law compliance. Secondly, the number of observations in the school survey will be 
approximately twice the number of cyclists since nearly all school cyclists will be observed 
both arriving at and departing from school. Finally, in the child recreational areas, 
observation points were chosen so that only children entering the area were recorded. Thus, 
in this part of the survey, the number of observations is approximately equal to the number of 
cyclists. Since, the number of observations made is a figure that can be quoted accurately for 
each part of the survey, this is the figure given in relation to sample size. The sample sizes 
for observations are shown in table 10. 

Table 10 

Sample size for observations on cyclists in each part of the survey 

Part of survey Area N sites N observations 

Sydney North 6 1059 
South 4 1081 
City & East 3 624 
West 12 1641 
Total 25 4405 

Rural Inner rural 7 1429 
Outer rural 8 1682 
Total 15 3111 

Schools Sydney primary 16 238 
Sydney secondary 20 904 
Rural primary 12 627 
Rural secondary 12 1338 
Total 60 3107 

Recreational areas Sydney 12 1517 
Rural 10 1477 
Total 22 2994 

Full survey All sites 122 13617 
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Results 

The results are divided into three sections, each relating to a separate objective. In the first 
section, adult helmet wearing rates are presented; in the second, helmet wearing rates for 
children are presented, and in the third section data relating to general law compliance among 
cyclists is presented. 

Helmet wearing rates among adults: impact of the new law 

Given the introduction of the compulsory helmet regulation in January, 1991, a general 
increase in helmet wearing would be expected. Two questions are of particular interest: how 
much has helmet wearing increased and has the new law had any impact on the number of 
adults choosing to ride a bicycle. Results from the first survey (Walker, 1990) are included 
in the main tables so that an easy comparison can be made of helmet wearing rates before and 
after the introduction of the compulsory helmet regulation. Table 11 shows the helmet 
wearing rates among adults in different areas of Sydney. 

Table 11 

Helmet wearing among adults in different LGAs of Sydney 

Local Govt Area No. 1990 sample 1991 sample Change 1990-91 
sites N %H N %H %N %H 

Hornsby 2 156 53.2 219 89.0 +40 +36 
Hunters Hill 2 175 48.6 279 80.3 +59 +32 
Manly 2 252 42.5 379 78.6 +50 +36 
Sydney North 6 583 47.2 877 81.8 +50 +35 

Botany 2 187 20.3 150 79.3 -20 +59 
Sutherland 2 589 23.1 730 71.4 +24 +48 
Sydney South 4 776 22.4 880 72.7 +13 +50 

Ashfield 2 88 22.7 115 74.8 +31 +52 
Bankstown 2 211 21.3 241 54.4 +14 +33 
Baulkham Hills 2 131 22.9 149 68.5 +14 +46 
Liverpool 2 150 9.3 173 59.5 +15 +50 
Parramatta 2 161 44.1 165 83.6 +2 +43 
Penrith 2 127 24.4 135 71.8 +6 +47 
Sydney West 12 868 24.3 978 67.2 +13 +43 

Woollahra 2 195 48.7 277 83.4 +42 +35 
Sydney City Centre 1 308 26.9 320 81.9 +4 +55 
Sydney Inner 3 503 35.4 597 82.6 +19 +47 

Sydney total 17 2730 31.0 3332 75.2 +22 +44 

Table 11 shows that helmet wearing among adult cyclists in Sydney has risen from 31% to 
75%. Interestingly, the numbers of cyclists observed over the same hours has increased 
markedly by 22%. 

The first survey found that helmet wearing rates were generally lower in the rural areas than 
in Sydney and lower in the outer rural centres than in Gosford, Newcastle and Wollongong. 
Thus, it might be anticipated that helmet wearing in this second survey would again be lower 
than the corresponding rate for Sydney. Table 12 shows the results for the rural areas. 
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Table 12 

Helmet wearing among adults in different centres of rural New South Wales 

Local Govt Area No. 1990 sample 1991 sample Change 1990-91 
sites N %H N %H %N %H 

Gosford 1 101 50.0 171 88.3 +69 +38 
Newcastle 4 748 23.7 660 82.3 -12 +59 
Wollongong 2 385 32.2 349 78.5 -9 +46 
Inner rural 7 1234 28.5 1180 82.0 -4 +54 

Albury 1 262 15.3 256 87.9 -2 +73 
Bathurst 1 136 11.8 79 86.1 -42 +74 
Dubbo 1 114 12.3 93 90.3 -18 +78 
Grafton 1 288 10.4 266 85.7 -8 +75 
Lismore 1 234 11.1 230 65.6 -2 +55 
Queanbeyan 1 150 14.7 114 34.2 -24 +19 
Tamworth 1 105 18.1 67 70.1 -36 +52 
Wagga Wagga 1 127 18.1 117 87.2 -8 +69 
Outer rural 8 1416 13.4 1222 77.2 -14 +64 

Rural NSW 15 2650 21.7 2402 79.5 -9 +58 
~"'~, 

Table 12 shows that helmet wearing rates in the rural areas have increased overall from 22% 
to 80%. However, the numbers of cyclists observed in the same time period dropped from 
survey 1 to survey 2 by 9%. Thus, contrary to expectations, the helmet wearing rate is 
higher in the rural areas than in Sydney. Within the rural areas the rate is marginally higher 
for the inner rural centres than for the outer rural centres. 

When the helmet wearing rates are considered area by area, it is clear that there is substantial 
uniformity in the results. Within Sydney, the areas sampled in the North and East showed 
uniformly high rates of helmet wearing and those in the South moderately high rates. It is 
only in the Western Suburbs that variability in helmet wearing rates becomes apparent: just 
more than half of the adult cyclists observed in Bankstown and Liverpool were wearing 
helmets whereas elsewhere the rates were higher and in Parramatta, exceeded 80%. 

Helmet wearing among adults in different socioecomic areas of Sydney 

The variations evident in the results suggest that one explanatory factor may be 
socioeconomic differences between the areas sampled. Table 13 shows the helmet wearing 
rates when the observation points are categorised according to suburban prestige ratings. 

Table 13 

Helmet wearing rates among adults in Sydney according to suburban prestige ratings 

Upper middle Middle Lower middle Lower 

LOA %H LOA %H LOA %H LOA %H 

Hunters Hill 80.3 Baulkham Hills 68.5 Ashfield 74.8 Botany 79.3 
Manly 78.6 Hornsby 89.0 Banks town 54.1 Liverpool 59.5 
Woollahra 83.4 Sutherland 71.4 Parramatta 83.6 Penrith 67.2 

Upper-middle 80.5 Middle 74.5 Lower-middle 68.1 Lower 69.6 
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Table 13 shows that the higher prestige areas of Sydney are associated with higher helmet 
wearing rates than the lower prestige areas. Various explanations for such a result might be 
offered. However, the most likely explanation involves the types of cyclist observed in 
different areas of Sydney. Serious or racing cyclists make up a higher percentage of adult 
cyclists in Sydney North (43%) than they do in Sydney West (27%). It will be seen in table 
16 that nearly all serious cyclists wear helmets. Thus the higher percentage of helmets 
observed in the upper middle class areas may well reflect the higher involvement of cyclists 
in those areas with serious cycling. 

Sex differences in helmet wearing among adult cyclists 

In the first survey, overall throughout New South Wales there was evidence of a slightly 
higher likelihood of male cyclists wearing a helmet (26%) compared to female cyclists 
(22%). Those results referred to all cyclists without regard to age. In table 14, the helmet 
wearing rates for adult cyclists in the second survey are presented. 

Table 14 

Helmet wearing among male and female adult cyclists in New South Wales 

Area Males Females 
N Helmet% N Helmet% 

Sydney North 773 82.9 104 73.1 
Sydney South 763 74.3 117 62.4 
Sydney City & East 546 82.8 51 80.4 
Sydney West 876 65.3 102 83.3 
Sydney total 2958 75.4 374 73.5 

Inner Rural 734 83.1 97 86.6 
Outer Rural 1019 77.9 203 73.9 
Rural total 1753 80.1 300 78.0 

NSW total 4711 77.1 674 75.5 

Table 14 shows that the helmet wearing rates for male and female cyclists are very similar. 
Overall, there is no significant difference between the male and female helmet wearing rates. 

Age differences in helmet wearing rates among adult cyclists 

In the first survey, age was closely related to the likelihood of a cyclist wearing a helmet. In 
particular the rate of wearing helmets for the group aged 16-19 ( 16%) was less than half the 
rate for those aged 20-29 (35%) and those aged 30-44 (34%). A similar trend might be 
anticipated for helmet wearing after the intoduction of the compulsory helmet regulation. 
However, the results shown in table 15 must be interpreted with caution. 

In the second survey cyclists aged 15 years were not required to wear helmets whereas those 
aged 16 years were required to wear helmets. Since observers will not always correctly 
judge the age of the cyclist, some 14 and 15 year olds may have been categorised as 16 or 17 
years old. Thus, helmet wearing among 16-17 year olds is likely to be higher than the 
figures shown in table 15. This effect may also occur to a much lesser extent in the 18-19 
year old group and not at all in the higher age groups. Thus, table 14 shows that high rates 
of helmet wearing occur for cyclists of 20 years or older. In fact, approximately 90% of 
cyclists who are over 30 years of age are wearing helmets suggesting a high level of 
compliance with the new law among older cyclists throughout New South Wales. 
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Table 15 

Helmet wearing rates at different ages in Sydney 

Area Sydney Rural NSW total 
N %H N %H N %H 

Age in yrs 

16-17 301 27.6 244 44.3 545 33.4 
18-19 313 50.5 245 72.6 558 58.5 
20-29 1931 81.3 872 82.9 2803 81.6 
30-44 619 89.3 523 91.4 1142 90.3 
45 and older 168 85.1 169 89.3 337 87.2 

Helmet wearing among serious. commuter and recreational cyclists 

In survey 2, all adult cyclists were categorised as either commuter (riding with a backpack), 
serious (dressed in racing costume), or recreational (all other adults). Since cycling clubs 
require cyclists to wear helmets in order to remain club members, it is reasonable to expect 
the highest levels of compliance in this group. Commuter cyclists travel on busy roads and 
often over large distances. The safety aspects of the helmet would be more relevant to this 
group perhaps than to many recreational cyclists. For this reason, higher helmet wearing 
rates would be expected (or this group than for recreational cyclists. Table 16 shows the data 
for different areas of Sydney and rural New South Wales. 

Table 16 

Helmet wearing rates among different types of cyclists 

Serious cyclists Commuters Recreational 
N %H N %H N %H 

Sydney North 377 98.7 191 72.8 309 66.7 
Sydney South 399 99.2 180 73.3 301 37.2 
Sydney East 73 97.3 111 85.6 93 69.9 
Sydney West 261 96.9 302 72.2 415 44.8 
Sydney total 1110 98.4 784 74.5 1118 50.9 

Inner Rural 180 98.9 166 92.2 485 74.8 
Outer Rural 198 97.0 426 86.6 577 65.2 
Rural total 378 97.9 592 88.2 1062 69.6 

NSW total 1488 98.2 1376 80.4 2180 60.0 

Note: Sydney city centre is omitted from this table to avoid inclusion of bicycle couriers. 

It is clear from observation of table 16 that the expected differences between groups were 
confirmed. Serious cyclists in New South Wales have very high levels of helmet wearing (in 
excess of 98%), commuter cyclists have moderately high rates (80%), whereas the lowest 
rates were observed among recreational cyclists (60%). 

Dayofweek 

The increased numbers of recreational cyclists on the roads on Sundays would lead to the 
expectation of lower helmet wearing and conversely, the larger numbers of commuters on a 
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week day would lead to the expectation of more helmets being worn at that time. However, 
these expectations are complicated by the habits of serious cyclists. Although serious cyclists 
are more likely to be on the roads at the weekend, nevertheless large numbers also train early 
in the morning on weekdays. Since the survey of cyclists takes place from dawn for three 
hours on weekdays, many of the serious cyclists will be observed. Table 17 shows the 
helmet wearing by day of week. 

Table 17 

Helmet wearing among adults on different days of the week 

Thursday Saturday Sunday 
N %H N %H N %H 

Sydney North 315 74.6 399 85.0 163 87.7 
Sydney South 376 66.0 323 71.8 181 88.4 
Sydney East 319 83.1 193 80.8 85 84.7 
Sydney West 489 60.5 286 68.2 203 81.8 
Sydney total 1499 69.6 1201 76.8 632 85.6 

Inner Rural 422 82.0 290 84.1 119 87.4 
Outer Rural 627 78.0 307 73.6 171 74.3 
Rural total 1049 79.6 597 78.7 290 79.7 

NSW total 2548 73.7 1798 77.4 922 83.7 

Table 17 shows that for the Sydney area, helmet wearing varies from day to day. Helmets 
are more likely to be worn on Sundays and least likely on a week day. In the rural areas the 
differences related to day of week are smaller. One reason for this effect may be the different 
proportions of serious cyclists in the rural and city areas. Only 18% of the rural cyclists were 
classified as serious compared with 36% of the Sydney cyclists. At the same time, serious 
cyclists make up a higher percentage of all cyclists on the weekend and a higher percentage 
on Sunday than on Saturday. For example, 47% of Sydney cyclists on the Sunday were 
serious cyclists whereas only 26% of the Thusday sample were categorised serious. Since 
nearly all serious cyclists wear helmets, helmet wearing on Sundays in Sydney can be seen to 
reflect this distribution. The smaller numbers of serious cyclists in rural areas limit the size 
of this effect in the rural sample. 

Hour of day 

The first survey conducted in 1990 showed that helmet wearing was highest in the morning 
and decreased in the afternoon and evening. At that time, helmets were not compulsory and 
the majority of cyclists did not wear helmets even in the morning. Given that the situation is 
now reversed and most cyclists are wearing helmets, it is an interesting question whether a 
time of day effect will still be observed. Figures 3 and 4 show the percentage of cyclists 
wearing helmets at different times of the day in Sydney and in the rural centres. 



19 

Figure 3 

Helmet wearing among adult cyclists in Sydney at different times of the day 
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Figure 4 

Helmet wearing among adult cyclists in Rural NSW at different times of the day 
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Figures 3 and 4 show the same shape that was observed in survey 1. The explanation of 
why helmet wearing deceases throughout the day is likely to involve the impact of the large 
numbers of serious cyclists who are on the roads in the early hours of the morning. This 
explanation can be examined by removing the serious cyclists from the sample and inspecting 
the resultant curves (figures 5 and 6) to determine whether the decrease in helmet wearing 
through the day is lessened or removed. Figures 5 and 6 demonstrate that commuter and 
recreational cyclists are more likely to wear helmets in the mornings rather than in the 
afternoons or evenings. Thus it is not simply that serious cyclists ride in the morning which 
gives the decreaing percentages of helmets throughout the day. 
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Figure 5 

Helmet wearing among recreational and commuter cyclists in Sydney 
at different times of the day 
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Figure 6 

Helmet wearing among recreational and commuter cyclists in the Rural 
centres at different times of the day 
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Type of road 

In the first survey, helmet wearing was found to be related to the type of road along which 
the cyclist is riding: helmets were most likely to be worn on arterial and sub-arterial roads and 
least likely to be worn on local roads. This result would be expected if cyclists perceive 
greater risks associated with riding on major traffic routes. Thus, in the second survey, even 
though adult cyclists on all types of roads are more likely to be wearing helmets, the same 
general result that was obtained in the first survey would be expected here. In the first 
survey, five types of roads could be compared (arterial, sub-arterial, secondary, collector, 
and local) whereas in this survey, only four types of roads are considered (arterial roads were 
not included in the design). Table 18 shows the rates of helmet wearing for adult cyclists in 
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Sydney according to the type of road along which they were cycling as they entered a road 
intersection. 

Table 18 

Helmet wearing in Sydney on different kinds of roads 

Sub-arterial Secondm Collector Local 
N %H N %H N %H N %H 

Sydney North 446 87.4 192 78.1 214 76.2 25 56.0 
Sydney South 282 70.9 373 66.8 177 90.4 48 64.6 
Sydney East 133 85.7 64 82.8 75 80.0 5 80.0 
Sydney West 428 75.0 209 63.2 192 64.1 149 54.4 

Sydney total 1289 79.5 838 69.7 658 76.9 227 57.3 

The results are consistent with those obtained in the first survey: sub-arterial roads have the 
highest and local roads the lowest helmet rates. However, the major difference in the data is 
between local roads on the one hand and sub-arterial and collector roads on the other. The 
difference cannot be attributed to the greater use of local roads by children since the sample 
analysed is made up of those 16 years and over. 

Children wearing helmets when cycling: calculating a baseline 

Children were observed riding their bicycles in three settings: road intersections, recreational 
areas, and to and from school. A comparison of these settings is essentiaL U niforrnity in the 
percentage wearing helmets would suggest that the main factor associated with not wearing a 
helmet is the fact of not owning one. However, the evidence suggests that uniform helmet 
wearing rates will not be observed. Parents may well have more control over their primary 
school aged children than they do over their secondary school aged children. Thus, among 
primary school children, higher helmet rates overall might be expected than among secondary 
school children. However, among adolescents in the 12 - 15 years range, low rates of 
helmet wearing to and from school would be expected based on peer pressure and the high 
status attached to not wearing a helmet. Similar low rates might be expected in the 
recreational areas for much the same reasons. By contrast, cycling on busy roads may be 
seen as more hazardous. The absence of peer pressure and the awareness of increased risks 
may well cause many adolescent cyclists to wear their helmets on the road when elsewhere 
they would avoid the use of a helmet. 

Children at road intersections 

The initial comparison will involve the first and second surveys. It is of interest to see 
whether helmet wearing has increased among children as a result of the change in law for 
adults. Table 19 shows the helmet data for underage cyclists in Sydney in September, 1990 
and April, 1991 whereas table 20 shows a similar comparison for the rural centres. 
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Table 19 

Helmet wearing among children in different LGAs of Sydney 

Local Govt Area No. 1990 sample 1991 sample Increase 1990-91 
sites N %H N %H %N %H 

Hornsby 2 73 38.4 46 43.5 -37 +5 
Hunters Hill 2 93 16.1 78 50.0 -16 +34 
Manly 2 57 10.5 58 25.9 +2 +15 
Sydney North 6 223 22.0 182 40.6 -18 +19 

Botany 2 36 2.8 44 0.0 +22 -3 
Sutherland 2 176 2.8 157 17.8 -11 +15 
Sydney South 4 212 2.8 201 13.9 -5 +11 

Ashfield 2 35 5.7 44 22.7 +26 +17 
Bankstown 2 111 3.6 116 12.1 +4 +8 
Baulkham Hills 2 105 14.3 129 21.7 +23 +7 
Liverpool 2 81 6.2 97 24.7 +20 +18 
Parramatta 2 38 18.4 50 46.0 +32 +28 
Penrith 2 229 3.5 227 16.7 -1 +13 
Sydney West 12 599 6.8 663 20.7 +11 +14 

Woollahra 2 18 22.2 21 33.3 +17 +11 
Sydney City Centre 1 16 50.0 6 33.3 -62 -17 
City and East 3 34 35.3 27 33.3 -21 -2 

Sydney total 25 1068 10.1 1073 23.1 0 +13 

Table 19 shows that, compared with September, 1990, there has been no change in the 
numbers of children riding a bicycle but a substantial increase in the percentage of children 
wearing helmets (10% in 1990; 23% in 1991). 

Table 20 

Helmet wearing among children in different centres of rural New South Wales 

Local Govt Area No. 1990 sample 1991 sample Increase 1990-91 
sites N %H N %H %N %H 

Gosford 1 42 64.3 51 29.4 +21 -35 
Newcastle 4 166 18.7 137 35.8 -17 +17 
Wollongong 2 77 1.3 61 27.9 -21 +27 
Inner rural 7 285 20.7 249 32.5 -13 +12 

Albury 1 64 10.9 41 19.5 -36 +9 
Bathurst 1 32 3.1 25 16.0 -22 +13 
Dubbo 1 43 27.9 30 50.0 -30 +22 
Grafton 1 101 3.0 96 22.9 -5 +20 
Lismore 1 47 17.0 94 23.4 +100 +6 
Queanbeyan 1 51 3.9 61 16.4 +20 +12 
Tamworth 1 136 11.0 58 27.6 -57 +17 
Wagga Wagga 1 68 8.8 55 40.0 -19 +31 
Outer rural 8 542 10.0 460 25.9 -15 +16 

Rural NSW 15 827 16.0 709 28.2 -14 +14 
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In the rural areas there has been an increase in the use of helmets by children which is similar 
in size to the increase observed in Sydney. The actual sample size has dropped by 14%. 
However, caution must be exercised in drawing the inference that this is a stable decrease in 
numbers of cyclists. The different time of year (Easter) may well be an important factor in 
the interpretation of numbers of cyclists observed. 

Children in recreational areas 

Children were observed not only on the roads but in parks, at the beach, and in other 
recreational areas where bicycles may be used. Although, the approach to a recreational area 
will involve the use of a road or associated footpath, it is likely that the risks of traffic can be 
avoided by most children by using back streets, footpaths, and bicycle paths. This decreased 
risk may be associated with a lower incidence of helmet wearing compared to that observed at 
busy intersections. Tables 20 and 21 show the percentage of children wearing helmets at a 
variety of recreational areas in Sydney and in a selection of rural centres. 

It can be seen from table 21 that nearly 50% of the child cyclists observed in recreational 
areas in Sydney were wearing helmets. However, the rates vary markedly from one site to 
another. At some sites, the small sample size may contribute substantially to the variability. 
However, more importantly, different sites attract children of different ages. It is likely that 
this fact more than any other leads to the observed variability. It is also the case that cyclists 
up to the age of 20 years were included in the samples. This is important from the point of 
view of measuring the tr<msition from optional to compulsory wearing but makes the data set 
out in tables 21 and 22 more difficult to interpret. In tables 24 and 25, the rates of helmet 
wearing are displayed by age which gives a better basis for inferring whether or not helmet 
wearing varies by the kind of location in which the observations are made. 

Table 21 

Helmet wearing among children in different play areas of Sydney 

Play Area sample N %H 

Sydney North 
Balmoral Beach 106 57.6 
Buffalo Creek Reserve 166 60.8 
Queenscliff Bicycle Path 206 35.9 
Wahroonga Park 78 64.1 

Sydney West 
Baulkham Hills Shopping 184 19.0 
Belmore Sports Ground 26 7.7 
Bradley Oval, Campbelltown 141 19.9 
Parramatta Park 205 65.8 
Penrith Pool 70 34.3 

Sydney East 
Centennial Park 107 79.0 

Sydney South 
Carrs Park 123 58.5 
Como Bicycle Track 105 69.5 

Sydney play areas total 1517 48.7 
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Table 22 

Helmet wearing among children in different play areas of rural New South Wales 

Play Area sample N %H 

Inner Rural 
Newcastle beach 55 47.3 
Newcastle pool 48 70.8 
Wollongong bicycle path 343 63.6 
Shoalhaven beach 106 45.3 

Outer Rural 
Albury 233 39.9 
Bathurst 60 63.3 
Dubbo 90 42.2 
Grafton 182 35.2 
Lismore 187 16.6 
Queanbeyan 99 25.2 
Wagga Wagga 74 33.8 

Rural play areas 1477 43.3 

Children riding to and from school 

Previous work in New South Wales and in Victoria suggests that the percentage of secondary 
school children wearing a helmet is very low. Among primary school children, parents may 
have more influence and helmet rates would be expected to be higher. Table 23 shows the 
helmet rates for Sydney and the rural centres of New South Wales. 

Table 23 

Helmet wearing among children in Primary and Secondary Schools 

Area Type of school Sample size Helmets% 

Sydney Primary 238 67.6 
Secondary 904 12.4 

Rural centres Primary 627 60.6 
Secondary 1338 16.6 

New South Wales Primary 865 62.5 
Secondary 2242 14.9 

Table 23 shows that the use of helmets is much lower in secondary schools than in primary 
schools throughout New South Wales. Furthermore, the helmet wearing rate for the 13-15 
year old group can be assumed to be lower that the 15% cited since some students among 
those observed will be 16 years or older and may well be wearing a helmet in compliance 
with the January regulation. Data according to age are considered in the next section in the 
comparison of helmet wearing rates in different types of sites. 
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Helmet wearing at school, on the roads and at play compared 

For various reasons, helmet wearing may vary according to the environment in which the 
child is cycling. For example, parents of primary school children may often ensure that their 
children are wearing helmets to school but take a more relaxed attitude when they go cycling 
to a nearby park. Clearly, such arguments will be strongly influenced by the age of the 
cyclist. Peer pressure may influence adolescents not to wear helmets to school and parents 
may have little influence at this age. Thus, when comparing helmet wearing among children 
in different environments, it is important to make the comparisons separately for different age 
groups. In this section, the children are sub-divided into four age ranges: (1) preschool [0-5 
years]; (2) early primary [6-9 years]; (3) late primary [10-12 years]; and (4) secondary 
[13-15 years]. Two further groups are added from the adult age range for comparison: (5) 
late secondary [16-17 years] and (6) early adult [18-19]. Table 24 shows the percentages of 
helmets in the different age groups as observed in the three different environments within 
Sydney. Table 25 shows equivalent data collected in the rural centres. 

Table 24 

Helmet wearing among children in different environments within Sydney 

Age range Road intersections Recreational areas To and from school 
N %H N %H N %H 

0 - 5 196 
6 - 9 97 40.2 263 77.7 

10 - 12 402 26.6 265 33.6 
13 - 15 560 17.3 300 10.4 
16 - 17 301 27.6 224 13.3 
18 - 19 313 50.5 240 

Figure 7 

Comparison of child helmet wearing in different en~~~ 
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Table 25 

Helmet wearing among children in different environments within rural New South Wales 

Age range Road intersections Recreational areas To and from school 
N %H N %H N %H 

0 - 5 29 75.9 
6 - 9 76 42.1 183 50.8 272 73.9 

10 - 12 217 28.6 249 38.6 448 44.6 
13 - 15 412 24.8 414 24.9 931 12.7 
16 - 17 244 44.3 267 34.1 295 23.4 
18 - 19 245 72.6 253 67.6 

Figure 8 

Comparison of child helmet wearing in different environments in rural New South Wales 

60 

%Helmets 

40 

20 

0 2 3 4 

Age group 

5 6 7 

Intersections 

Recreational 

Schools 

Figures 8 and 9 show that similar results for helmet wearing were obtained for Sydney and 
the rural centres. In general, the percentage of helmets worn is higher at recreational areas 
than at road intersections. However, of more interest are the school results especially when 
compared with the recreational and road intersection data. Primary school children wear 
helmets more when travelling to and from school than at other times whereas secondary 
school children wear their helmets less than they do at other times. Only 10% of Sydney 
children and 12% of rural children aged 13 - 15 years wear helmets when riding to and from 
school. The most likely interpretation of this result is that safety helmets are not seen as a 
status symbol by this group and peer pressure deters many students from wearing a helmet. 

Sex differences in helmet wearing at school, on the roads and at play 

Cyclists are more likely to be male than female. Whether or not this difference in frequency 
of cycling is associated with a different orientation towards wearing safety helmets is not 
clear. In the first survey the observed sex differences in helmet wearing were minor. 
However, the situation in the second survey is different. Adult cyclists are generally wearing 
helmets and the introduction of compulsory helmet wearing for child cyclists is rapidly 
approaching. Helmet wearing has increased among children, especially in areas other than 
school but whether this increase would be expected to be similar for girls and boys is not 
clear. Table 26 shows the helmet wearing rates for cyclists aged less than sixteen years. 
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Table 26 

Sex differences in helmet wearing among children in different environments 

Area Environment Males Females 
N %H N %H 

Sydney Intersections 931 21.9 142 31.0 
Recreational 737 38.8 287 58.9 
Primary school 206 66.0 32 78.1 
Secondary school 534 11.0 170 15.3 

Rural Intersections 594 25.9 115 40.0 
Recreational 661 30.4 214 53.3 
Primary school 459 60.8 167 59.9 
Secondary school 833 12.8 197 18.8 

NSW All areas 4955 28.8 1324 42.4 

With the exception of primary school children in the rural centres, where helmet wearing is 
relatively high (60%) for both boys and girls, female cyclists aged under 16 years are 
consistently more likely to wear helmets than their male counterparts. Taken over all sites in 
New South Wales, the helj11et wearing rate for girls (42%) is significantly higher than that for 
boys (29% ). ·~ 

Carrying a helmet 

Although helmets protect the head effectively only when worn correctly, cyclists can be seen 
carrying their helmets rather than wearing them. Since carrying a helmet does not add to the 
safety of the cyclist, it would be a matter for concern if large numbers of cyclists were 
engaging in the practice. Table 27 gives a comparison of child and adult helmet carrying 
rates for different locations. 

Table 27 

Percentages of child and adult cyclists carrying a helmet 

Cyclists Sydney Rural areas 
N %Carry N %Carry 

Adults at intersections 3332 1.1 2402 1.2 
Children at intersections 1073 0.9 709 0.6 
Child recreational areas 1024 1.1 875 0.8 
Children at High school 704 5.8 1030 1.7 
Children at Primary school 238 5.9 627 3.7 

The results in table 27 show that adults and children have very low rates of carrying 
helmets. It is only in the school environs that appreciable numbers of helmets are carried. 
This may well be explained by the fact that school observations were made at the school gate 
at the beginning or end of the trip. Some students may take off their helmets prior to 
actually arriving and dismounting whereas others may don their helmets when the trip is 
under way. Students falling into these categories would increase the numbers of 
observations of carrying even though the cyclist wears a helmet for most of the trip. 

Law compliance among adults since the introduction of compulsory helmets 
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It is an interesting question whether the helmet regulation and its enforcement may have 
influenced levels of compliance among cyclists with the other rules and regulations 
governing the use of bicycles on the road. There are three reasons why a change in law 
compliance might be expected. Two factors suggest that greater generalised law compliance 
might occur. First of all, wearing a safety helmet may sensitise cyclists to the various ways 
in which they can improve their safety on the road: riding correctly, obeying traffic signs 
and signals, adequate lighting at night, and so on. Secondly, the focus of the police in 
February, 1991, on bicycle law enforcement would be expected to remind cyclists of the 
rules of the road. However, the third factor leads to an expectation of decreased law 
compliance. The increased safety provided by wearing a safety helmet may disinhibit 
cautious behaviour in other areas: a cyclist may feel able to take greater risks now that he or 
she is protected by a helmet. 

The use of footpaths was found to be common in the first survey in September, 1990 (33% 
of all cyclists at intersections were using the footpaths). Data collection at the same sites for 
the Sydney and Rural components of the second survey, allows an area by area comparison 
of footpath usage. However, the introduction of the compulsory helmet regulation for adult 
cyclists in January, 1991, makes it important to separate use of footpaths by children and 
use by adults. Table 28 shows the comparison of footpath use by adults in the two surveys 
for the rural areas and table 29 the comparison for areas within Sydney. 

Table 28 

Riding on the fo9tpath by adult cyclists in 1990 and 1991 in rural NSW 

Survey results for 1990 Survey results for 1991 
Rural area N % on footpath N % on footpath 

Albury 262 14.5 256 10.9 
Bathurst 1 136 15.4 79 6.3 
Dubbo 114 14.9 93 20.4 
Grafton 288 20.1 266 14.3 
Lismore 234 32.9 230 25.2 
Queanbeyan 150 46.0 114 48.2 
Tamworth 105 4.8 67 11.9 
Wagga Wagga 127 20.5 117 12.0 
Outer rural 1416 22.0 1222 18.4 

Newcastle (1) 240 20.4 236 18.2 
Newcastle (2) 177 28.2 146 22.6 
Newcastle (3) 275 14.6 258 12.8 
Lake Macquarie 56 62.5 20 10.0 
Wollongong (1) 236 14.4 200 11.0 
Wollongong (2) 126 8.7 149 5.4 
Inner rural 2 1110 19.7 1009 14.0 

Rural N.S.W. 2526 21.0 2231 16.4 

Notes: 1. The second set of observations in the first survey are comparable to the second survey 
2. Gosford is not included because of a change of site from survey 1 to survey 2 
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Table 29 

Riding on the footpath by adult cyclists in 1990 and 1991 in Sydney 

Survey results for 1990 Survey results for 1991 
Sydney LOA N % on footpath N % on footpath 

Ashfield 88 52.3 115 30.4 
Bankstown 211 30.8 241 38.2 
Baulkham Hills 131 40.5 149 30.2 
Liverpool 150 46.7 173 33.5 
Parramatta 161 16.2 165 9.7 
Penrith 127 9.4 135 25.9 
Sydney West 868 31.3 978 28.7 

Hornsby 156 16.7 219 9.6 
Hunters Hill 175 22.9 279 22.9 
Manly 252 23.4 379 13.5 
Sydney North 583 21.4 877 15.5 

Botany 187 32.6 150 20.0 
Sutherland 589 23.4 730 8.1 
Sydney South 776 25.6 880 10.1 

Woollahra 195 15.4 277 12.6 
Sydney total 2422 25.8 3012 18.0 

New South Wales 4948 23.4 5243 16.7 

Tables 28 and 29 show that footpath riding by adults in New South Wales has dropped since 
the introduction of compulsory helmets. Although the overall decrease of 6% is relatively 
small it is generally consistent across areas and is statistically significant. A decrease was 
anticipated on several grounds but from these data it is impossible to determine the cause of 
the decrease. However, the data on other aspects of law compliance does allow further 
investigation of the variety of reasons given for the expectation that footpath riding would 
decrease. If the reason for the decrease in footpath riding was a greater awareness and 
sensitivity to the rules and regulations pertaining to cycling and their contribution to safe 
cycling, then we should also anticipate an increase in compliance with these other rules and 
regulations: decreased riding on the wrong side of the road; increased compliance with traffic 
signs and signals; and, increased use of arm signals to indicate turning right and stopping. 
On the other hand, if wearing safety helmets allows cyclists to take more risks with the 
confidence that they are protected against serious head injuries, then an increase in the 
percentage of rule violations would be expected. These expectations are tested in subsequent 
tables. 

Footpath riding by different types of adult cyclists 

In table 30, a comparison is made between the rates of footpath riding for different types of 
cyclists. Serious cyclists would be expected to make least use of footpaths. Crossing from 
road to footpath and back is inconsistent with achieving high speed and thus would be 
avoided. Similarly, commuter cyclists are unlikely to leave the road frequently or for any 
great distance unless the alternative route is faster or more easily traversed. Thus, the highest 
use of the footpath among adult cyclists would be expected to be among recreational cyclists. 
Table 30 provides data which confirms these expectations. 
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Table 30 

Use of footpaths by different types of adult cyclists in New South Wales 

Area Commuter Recreational Serious 
N %Footpath N %Footpath N %Footpath 

Sydney North 191 15.7 309 31.7 377 2.1 
Sydney South 180 15.6 301 19.6 399 0.5 
Sydney East 111 15.3 93 15.0 73 5.5 
Sydney West 302 31.5 415 42.4 261 3.8 
Sydney total 784 21.7 1118 31.0 1110 2.2 

Inner rural 231 14.3 609 22.3 340 2.6 
Outer rural 426 11.3 598 29.1 198 1.5 
Rural N.S.W. 657 12.3 1207 25.7 538 2.2 

New South Wales 1441 17.4 2325 28.3 1450 2.5 

Most footpath riding among adults is done by recreational cyclists. Overall, 70% of the 
adults riding on footpaths at intersection throughout New South Wales were categorised as 
recreational whereas only 4% were categorised as serious cyclists. It is likely that serious 
cyclists and commuters see themselves as legitimate road users more than do recreational 
cyclists. In any case, the ,serious cyclist and the commuter are disadvantaged by using 
footpaths in achieving their goals relative to recreational cyclists who may prefer the greater 
safety of the footpath at busy intersections in preference to faster trip provided by the road. 

Riding on the footpath by recreational cyclists at different hours of the day 

Given that commuter cyclists are using the roads mainly on week days and mainly at specific 
hours of the day and that serious cyclists rarely use the footpath in any case, analysis of 
footpath use throughout the day should focus on the recreational cyclists. 

Figure 9 

Use of the footpath by recreational cyclists at different times of the day 
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Figure 9 shows the use of footpaths by adult recreational cyclists in Sydney and in rural New 
South Wales. It can be seen that the Sydney and Rural curves in figure 10 are similar in 
shape although with more use of the footpaths in Sydney by recreational cyclists than in the 
rural centres. Footpath riding is lower in the morning than in the afternoon or evening and 
rises to a peak in both Sydney and the rural areas at dusk. Nearly 50% of the recreational 
cyclists observed in Sydney between 6.00pm and 7.00pm were riding on the footpath. The 
most likely explanation for this result is that the difficult light and heavy traffic at that hour 
combine to increase the perceived risk of riding on the road and the relative safety of cycling 
on the footpath. 

Use of footpaths by recreational cyclists on different days of the week 

If the use of footpaths by recreational cyclists is associated with the perceived risk of riding 
on the road, then the heavier motorised traffic on week days would lead to the expectation of 
more footpath riding on week days than at the weekend. Table 31 shows the use of 
footpaths by adult recreational cyclists in Sydney and the rural area on a Thursday, a 
Saturday and a Sunday. 

Table 31 

Use of the footpath on different days of the week by adult recreational cyclists 

Area Thursday Saturday Sunday 
N %H N %H N %H 

Sydney 441 35.8 424 28.8 253 27.0 
Rural centres 534 26.8 463 26.4 210 21.4 
New South Wales 975 30.4 887 27.0 463 24.2 

Table 31 supports the expectation. However, the sizes of the differences in percentages of 
recreational cyclists on the footpaths are small and day of week is not a major factor affecting 
the amount of use of footpaths by cyclists. 

Helmet wearing of cyclists on the road and on the footpath 

Cyclists may choose to ride on the footpath for any one of a number of reasons. However, 
perhaps the major reason is that the footpath is perceived to be safer for the cyclist than the 
road. If it is true that many cyclists regard the footpath as the safer option then it is likely that 
those cyclists without a helmet will be sensitive to the safety afforded by the footpath and will 
be more likely to ride there. Recreational cyclists, in particular, may use the footpath for 
short trips and do without the 'inconvenience' of a helmet. Table 32 gives the percentages of 
adult cyclists wearing helmets when riding on the road or on the footpath. 

It can be seen from table 32 that those cyclists on the footpath are less likely to be wearing 
helmets than those cyclists on the road. These results are consistent with those from Victoria 
(Vic Roads, unpublished data, 1991) where, in the Melbourne Metropolitan Area, the 
percentage of cyclists on the road who are wearing helmets is 79.6% (compare Sydney 
82.3%) and the percentage of cyclists on the footpath who are wearing helmets is 59.1% 
(compare Sydney 44.6%). 
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Table 32 

Helmet wearing of adult cyclists on roads and footpaths 

Area Road Footpath 
N %H N %H 

Sydney North 741 88.7 136 44.1 
Sydney South 791 77.7 89 28.1 
Sydney City & East 528 84.5 69 68.1 
Sydney West 697 78.9 281 38.1 
Sydney total 2757 82.3 575 41.6 

Inner Rural 1002 86.7 178 55.6 
Outer Rural 996 84.8 225 43.6 
Rural NSW 1998 85.8 403 48.9 

New South Wales 4755 83.7 978 44.6 

Riding on the wrong side of the road 

Cyclists are required by law to cycle in the same direction as the motorised traffic and to keep 
to the left except when preparing to tum right. It is against the law to ride on the wrong side 
of the road (against the flow of motorised traffic) or in the middle of the road (except when 
turning right). In the this survey, in contrast to the first survey, a distinction was made 
between these two categories of offences. 

Law compliance in this area offers an interesting test of the hypothesis that wearing safety 
helmets may increase the risk orientation of cyclists in other areas. If the hypothesis is 
correct then higher levels of noncompliance with the rules regarding correct cycling 
behaviour would be predicted. Some cyclists may be more willing to ride away from the left 
hand side of the road because they feel protected by their helmets. On the other hand, if 
wearing safety helmets alert cyclists to the other rules of the road, then a decrease in road 
errors might be anticipated. 'Road errors' will be taken to mean both riding on the wrong 
side and riding on the wrong part of the road. The results shown in tables 33 and 34 include 
a break down of road errors into riding on the wrong part of the road (RP) and riding the 
wrong way along the road (RW). 'Road errors' is not necessarily the sum of RP and RW 
since a cyclist may commit both errors while passing the observation point. 

Table 33 

Riding on the wrong part of the road by adult cyclists in 1990 and 1991 in rural NSW 

Survey results for 1990 Survey results for 1991 
Rural area N %road error N %road error %RP3 %RW 

Albury 262 6.5 256 7.8 0.8 7.0 
Bathurst 1 136 12.5 79 10.1 10.1 0.0 
Dubbo 114 11.4 93 6.4 4.3 4.3 
Grafton 288 16.3 266 14.7 11.3 5.3 
Lismore 234 5.6 230 8.7 2.2 6.5 
Queanbeyan 150 17.3 114 13.2 12.3 1.7 
Tamworth 105 2.9 67 17.9 14.9 9.0 
Wagga Wagga 127 1.6 117 0.8 0.0 0.8 
Outer rural 1416 9.7 1222 9.9 6.0 5.0 
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Newcastle (1) 240 15.0 236 13.6 9.7 9.3 
Newcastle (2) 177 14.1 146 5.5 2.7 4.1 
Newcastle (3) 275 5.8 258 3.1 2.7 0.4 
Lake Macquarie 2 56 30.4 20 0.0 0.0 0.0 
Wollongong (1) 236 2.1 200 7.5 5.0 3.0 
Wollongong (2) 126 4.0 149 4.7 4.0 0.7 
Inner rural 1110 9.4 1009 6.9 5.0 3.6 

Rural N.S.W. 2526 9.5 2231 8.6 5.5 4.3 

Notes: 1. The second set of observations in the first survey are comparable to the second survey 
2. Gosford is not included because of a change of site from survey 1 to survey 2 
3. RP means riding on the wrong part of the road, RW means wrong way along the road 

Table 34 

Riding on the wrong part of the road by adult cyclists in 1990 and 1991 in Sydney 

Survey results for 1990 Survey resultsfor 1991 
Rural area N %road error N %road error %RP3 %RW 

Ashfield 88 4.5 115 3.5 1.7 1.7 
Banks town 211 6.2 241 8.3 3.3 5.4 
Baulkham Hills 131 0.8 149 9.4 4.7 8.7 
Liverpool 150 14.7 173 22.0 13.9 9.8 
Parramatta 161 6.8 165 4.2 4.2 0.6 
Penrith 127 14.2 135 5.2 2.2 3.0 
Sydney West 868 7.9 978 9.2 5.2 5.1 

Hornsby 156 3.2 219 3.6 0.9 2.7 
Hunters Hill 175 5.1 279 5.7 2.9 3.9 
Manly 252 10.7 379 7.1 5.3 4.5 
Sydney North 583 7.0 877 5.8 3.4 3.9 

Botany 187 13.4 150 6.0 6.0 0.0 
Sutherland 589 7.5 730 2.0 1.4 0.6 
Sydney South 776 8.9 880 2.7 2.2 0.6 

Woollahra 195 23.6 277 9.7 8.7 1.8 

Sydney total 2422 9.3 3012 6.4 4.1 3.1 

New South Wales 4948 9.4 5243 7.6 4.2 3.6 

Tables 33 and 34 demonstrate that there has been a decrease in the amount of riding on the 
wrong part of the road by adult cyclists in New South Wales since the introduction of 
compulsory helmets. Although the decrease is small, it is statistically significant and 
suggests that the possibility that cyclists are more inclined to take risks when wearing helmets 
can be discounted. Further evidence concerning the risk hypothesis can be obtained by 
examining other safety behaviours such as the use of arm signals when turning and 
compliance with road signs and traffic signals. 

Stopping at a red traffic light 

Failure to stop for a red traffic light at a busy intersection was found to be not uncommon in 
the first survey with peak rates of three violations per hour at some sites. It is of interest to 
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see whether the rates observed prior to the introduction of compulsory helmets have been 
maintained subsequently. Table 35 provides a comparison of the rates of violation of the 
traffic lights rule for the first and second surveys. 

Table 35 

Stopping at the red traffic lights among adult cyclists in New South Wales 

The 1990 survey Data from survey 2 (April, 1991) 
Area N %not stoQ N %not stoQ NCR) %not stOQ 
Woollahra (a) 118 18.6 197 18.3 78 46.1 
Hornsby (a) 119 0.8 173 6.9 73 16.4 
Hunters Hill (a) 128 7.8 199 8.5 84 20.2 
Manly (a) 195 12.8 290 9.3 68 39.7 
Botany (m) 72 8.3 55 7.3 21 19.0 
Sutherland (m) 129 5.4 178 5.1 48 18.7 
Ashfield (m) 65 21.5 78 2.6 13 15.4 
Bankstown (a) 105 6.7 92 2.2 9 22.2 
Bankstown (m) 106 17.3 149 11.4 58 29.3 
Baulkham Hs (a) 84 22.6 78 10.3 18 44.4 
Liverpool (a) 70 8.6 92 14.1 21 61.9 

Sydney 1191 10.9 1581 9.9 491 32.0 

Dubbo 110 3.5 93 5.4 37 18.9 
Queanbeyan 150 12.0 114 10.5 46 26.1 
Wagga Wagga 124 0.8 117 3.4 97 4.1 
Gosford 101 17.8 171 10.5 51 35.3 
Newcastle (1) 240 5.4 236 6.4 99 15.1 
Newcastle (2) 177 2.3 146 4.1 41 14.6 
Newcastle (3) 275 12.0 258 7.4 65 29.2 
Wollongong (2) 126 7.1 149 2.7 27 14.8 

Rural area 1303 7.7 1284 6.5 463 17.9 

N.S.W. total 2494 9.2 2865 8.4 954 25.2 

Note: The sites listed are those at which there are traffic lights. The column N refers to all cyclists 
approaching the intersection whether or not the lights are red. N(R) refers to the numbers of cyclists 
approaching a red light at the intersection. 

Table 35 shows that riding through red lights has fallen from 9.2% to 8.4% for adults since 
the introduction of compulsory helmets. These percentages are based on all cyclists 
approaching an intersection. Since many cyclists will pass the intersection while the lights 
are green, the actual likelihood of a cyclists crossing against the lights will be higher than 
these percentages suggest. When the analysis is confined to those cyclists approaching a red 
traffic light, it is found that 25% do not obey the red light. Within this context, the level of 
violation of red lights is higher in Sydney (32%) than it is in the rural area (18%). 
Furthermore, the overall level of non-compliance with red traffic lights (25%) is lower than 
that reported in the first survey (44%). However, this decrease in observed failure to stop 
for a red light should not be judged to be associated with the compulsory helmet regulation. 
Rather, the value obtained in the 1990 survey is based on a small sample (N = 210) from 
atypical sites and is not a reliable indicator of state wide compliance with traffic lights. By 
contrast, the non-compliance observed in the 1991 survey is based on a larger sample (N = 
954) drawn from a wider range of sites. For this reason, the 25% non-compliance with 
traffic lights uncovered in this survey should be taken as the best available evidence and 
should not be used comparatively with the figure obtained in the first survey. 
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Bicycle lights at night 

One of the most clear cut examples of cyclist behaviour which reduces the risk in cycling on 
roads involves the use of adequate lights and reflectors when cycling at night. In the first 
survey, 74% of bicycles observed at night in the Sydney and Rural surveys had no lights at 
all. If wearing a helmet increases sensitivity to safety issues, then the widespread compliance 
among adult cyclists with the compulsory helmet regulation should be associated with an 
increased prevalence of adequate lighting. In both the first survey and in this survey, 
observation of cyclists at night was confined to the two hours 6-7pm (dusk) and 8-9pm 
(night) on two days: Thursday and Saturday. The results for both surveys are presented in 
table 36 for ease of comparison. The data presented refers to all cyclists, including children, 
although most cyclists at night and especially in the hour 8-9 pm are adults. 

Table 36 

Percentage of cyclists with no bicycle lights at night in New South Wales 

First survey, 1990 Second survey, April1991 
Location Sample N % No light at all Sample N % No light at al 

Inner rural 135 64.4 99 67.7 
Outer rural 153 69.9 190 62.1 
Total rural ~.288 67.4 289 64.0 

Sydney - North 75 84.0 94 64.4 
Sydney - East & South 87 83.9 124 67.7 
Sydney- West 172 75.6 161 79.5 
Total Sydney 334 79.6 375 72.0 

New South Wales 622 74.0 664 68.5 

Note 1: The percentages in the first survey included supplementary sites which were not included in the 
second survey. Here the comparisons are restricted to those sites which are common to both 
surveys. 

The decrease in riding without lights at night from 74% in September, 1990, to 68.5% in 
April, 1991, is not statistically significant. Thus, on the data available, the introduction of 
compulsory helmets appears to have had no impact on this behaviour. 

Dangerous riding behaviours 

The following behaviours are included in this category: doubling, riding 'no hands' or 'no 
feet', carrying a large load which obstructs vision or a heavy load which makes the bicycle 
unstable, and riding more than abreast. In the first survey, these behaviours were found to 
be relatively infrequent (approximately 1% of cyclists were placed in one or more of these 
categories). The same behaviours were observed in the second survey and are displayed in 
table 37 together with the overall rates observed in the first survey. 

It can be seen that there have been no major changes in the incidence of these behaviours 
from the time of the first survey to the time of the second survey. All of these dangerous 
riding behaviours occur at very low rates in the community and there is no evidence that they 
have increased since the introduction of compulsory helmets for adults. 
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Table 37 

Dangerous cycling behaviour rates(%) in New South Wales 

Region SampleN Doubling No hands No feet Unstable Three abreast 

Rural areas 
Inner rural 1429 0.5 0.4 0.7 1.8 0.0 
Outer rural 1682 1.5 1.9 0.1 0.8 0.0 
Rural 3111 1.0 1.2 0.3 1.0 0.0 

Sydney areas 
North 1059 0.2 0.4 0.0 1.3 2.0 
South & East 1379 0.4 0.2 0.1 1.1 0.6 
West 1641 0.6 1.3 0.2 0.3 0.2 
Sydney 4079 0.4 0.7 0.1 0.8 0.8 

NSW (Survey 1) 10350 0.8 1.1 0.1 1.2 0.9 
NSW (Survey 2) 7190 0.7 0.9 0.2 0.9 0.5 

Failure to give an arm signal when turning right or stopping 

In the first survey, the reqirerrient to give an arm signal when turning right or stopping was 
the road rule with which compliance by cyclists was lowest. In that survey, on 92% of the 
occasions where a signal was required, none was given. The results for this survey are 
shown in table 38 broken down by type of cyclist. 

Table 38 

Not giving an arm signal when required: adult cyclists in New South Wales 

Area Commuter Recreational Serious Adult cyclists 
N %no sig N % nosig N %no sig N %no sig 

Sydney North 46 82.6 107 86.9 117 90.6 270 87.8 
Sydney South 46 97.8 52 98.1 27 81.5 125 98.4 
Sydney East 26 100.0 11 90.9 5 100.0 42 97.6 
Sydney West 70 88.6 150 93.3 46 67.4 266 87.6 
Sydney total 188 91.0 320 91.9 195 84.1 703 89.5 

Inner rural 64 90.6 221 93.2 133 88.0 418 91.1 
Outer rural 163 87.7 242 90.9 110 85.4 515 88.7 
Rural total 227 88.5 463 92.0 243 86.8 933 89.8 

New South Wales 415 89.6 783 91.9 438 86.8 1636 89.7 

It can be seen from table 38 that there has been no major change in the usage of arm signals 
since the introduction of compulsory helmets. Furthermore, the variations between different 
categories of cyclists are small. Although serious cyclists are the ones most likely to give 
arm signals, even for this group, 87% fail to signal stopping or turning right when required. 
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Discussion 

Evaluation of the effectiveness of the compulsory helmet regulation 

All cyclists aged 16 years and older were required, as from January 1st 1991, to wear an 
approved safety helmet when cycling. Prior to this regulation, the best estimate of the 
percentage of cyclists wearing helmets was 25% (Walker 1990). To what extent has the 
regulation been effective in having adult cyclists wear helmets? 

Based on a sample of 3,332 observations of adult cyclists in Sydney and 2,400 observations 
of adult cyclists in major rural centres within New South Wales, it is estimated that 75% of 
cyclists in Sydney and 80% of cyclists in the rural areas are wearing helmets. Furthermore, 
more than 80% of cyclists over the age of 20 years and nearly 90% of cyclists over the age of 
30 years are wearing helmets. Taken in the context of general levels of law compliance 
among cyclists, these are impressively high rates of helmet use. 

It is interesting to compare the success of the compulsory helmet regulation in New South 
Wales with that in Victoria. Table 39 shows the percentage of adult cyclists wearing helmets 
in the two states before and after the new regulation (introduced in Victoria in July 1990). 

Table 39 

Comparison of adult helmet wearing rates in New South Wales and Victoria 

Location 

Sydney 
Melbourne 

Rural N.S.W. 
Rural Victoria 

Before comuulso~ 
helmet regulation 
N %H 

2730 31.0 
10345 39.4 

2650 21.7 
8479 13.1 

After comuulso~ 
helmet regulation 
N %H 

3332 75.2 
7947 83.5 

2402 79.5 
8624 79.9 

Clearly, the new regulation has been met with relatively high levels of compliance by adult 
cyclists in both states. However, it is of concern whether the introduction of the compulsory 
helmet regulation may have deterred sizable numbers of cyclists from continuing to use a 
bicycle. If 40 out of 100 cyclists were wearing helmets before the new regulation and after 
the new regulation 50 out of 100 cyclists (those who were not wearing helmets before the 
regulation) no longer rode their bicycles, then it would appear that helmet wearing had 
increased from 40% to 80% when, in fact, there was no increase in the numbers of cyclists 
wearing helmets. 

In New South Wales, there is no evidence of a decrease in the numbers of cyclists since the 
introduction of the new regulation. The numbers of cyclists have increased in Sydney but 
this has been balanced by a decrease in numbers of cyclists in the rural areas. One 
explanation for these opposed changes involves the times at which the two surveys were 
conducted. The first survey was conducted in the September school vacation whereas the 
second survey was conducted in the Easter vacation. It is possible that the large numbers of 
country people who travel to Sydney for the Easter Show has had an impact on the numbers 
of cyclists observed in the rural areas. At the same time, any one of a number of factors may 
have contributed to the increased number of observations in Sydney. First of all, the 
popularity of cycling may be increasing as growing numbers of people become more 
concerned with health and exercise. Secondly, the economic recession may have increased 
the dependence on low cost cycling for transport. In this regard, it is known that the number 
of car registrations is falling in Sydney (ABS Motor Vehicle Census, 1990). Finally, the 
weather at the time of the second survey was generally more sunny and conducive to cycling 
than at the time of the first survey. In any case, whatever the explanation for the increased 
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numbers in Sydney, there is no evidence that the compulsory helmet regulation has been 
associated with a decrease in cycling. This situation contrasts with Victoria where a 
significant decrease in the numbers of cyclists has been observed since the introduction of the 
new helmet regulation (Vic Roads, 1991, unpublished data). The Victorian data is based on 
annual surveys conducted at the same time of the year so that seasonal effects are not 
relevant. 

Having achieved high levels of compliance with the helmet regulation among adult cyclists, 
the central question concerns whether this level of compliance will be maintained. Cyclists 
are known to generally disregard some regulations (signalling turning and stopping, adequate 
lights at night) and it may be the case that, in time, the requirement to wear a helmet may be 
disregarded as well. However, the fact that so many cyclists are currently wearing helmets 
suggests that special factors may apply in this case. The helmet is clearly visible when worn 
and it is equally apparent when the cyclist is not wearing a helmet. The conspicuous nature 
of non-compliance (visible all the time) may combine with the possibility of on-the-spot fines 
to produce a climate in which cyclists prefer to wear a helmet. Again, the safety features of 
the helmet may well have convinced most cyclists that wearing a helmet is a sensible move. 

One point to note in this discussion is that the regulation specifies that an approved helmet 
must be worn. In this survey no attempt was made to distinguish between approved and 
non-approved helmets. Hair nets were not counted as helmets but all other helmets were 
counted whether or not they were an approved brand. 

How many children were wearing helmets prior to the new regulation? 

July 1st, 1991, was set as the date on which all cyclists, independently of age, would have to 
wear a helmet when riding a bicycle. The first survey showed that children, especially in 
early adolescence, were the cyclists who were least likely to wear a helmet. However, that 
survey was based mainly on children observed at intersections. Furthermore, the social 
milieu for cyclists has changed since September, 1990: most adult cyclists in the first six 
months of 1991 were wearing helmets. Thus, it was important to survey the use of helmets 
by children again, closer in time to the new helmet regulation for children and with a wider 
basis to the observations. 

Children were surveyed in three kinds of environments: road intersections, recreational areas, 
and schools. It is clear that children vary in the likelihood that they are wearing a helmet 
depending on the age of the child and the environment in which the child is cycling. Table 40 
shows the average percentages of different aged children wearing helmets in different 
environments. 

Table 40 

Helmet wearing by younger and older children in different environments in April, 1991 
The figures are percentages of children wearing helmets 

Environment Younger Older 
(6-12 years) (13-15 years) 

Road intersections 30.3 20.5 
Recreational areas 46.6 22.8 
School environs 52.0 11.9 

Younger children are most likely to wear a helmet to and from school but least likely to do 
so during the holidays at busy intersections. By contrast older children (early 
adolescence) are less likely to wear a helmet to and from school but more likely to wear 
helmets elsewhere. This data fits nicely the transition from parental guided behaviour to 
peer guided behaviour as children mature. Primary school children, influenced by 
teachers and controlled by parents, wear their helmets to school whereas adolescents are 
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more influenced by their peers. Among adolescents, not wearing a helmet may be 
perceived as a symbol of bravado and successful rebellion against adult authority. If this 
interpretation is correct, the transition to wearing helmets under the new regulation will be 
facilitated by any action which transforms the helmet into a positive symbol indicating 
status within the peer group. Actions such as competitions within schools to determine 
the class having the highest helmet wearing rate among the cyclists and with bicycle 
related prizes may have a positive effect on the symbolic value of the helmet. 

Impact of the compulsory helmet regulation on law compliance 

The bicycle helmet is a safety device which is designed to reduce the risk of serious injury 
to the head in the case of bicycle accidents. If helmets do increase the safety of the 
cyclists, an unfortunate consequent might be that cyclists feel able to take more risks 
while cycling. This possibility is one of utmost importance. This survey made possible 
an examination of certain aspects of safety behaviour among cyclists. In particular, by 
comparing the incidence of certain unsafe behaviours estimated in the first survey with 
those estimated in this survey, it is possible to examine the 'risk' hypothesis. 

The evidence available provides no support for the risk hypothesis. None of the unsafe 
behaviours examined was found to increase from survey 1 to survey 2 (see table 41). 

Table 41 

Summary of changes from survey 1 to survey 2 in law non-compliance 

Illegal cycling behaviour 

Failure to give arm signal 
No lights at night 
Riding on the footpath 
Riding on wrong part of road 
Crossing against traffic lights 
Riding 'no hands' 
Riding three abreast 
Doubling 

% occurrence 1990 

92.0 
74.0 
23.4 

9.4 
9.2 
1.1 
0.9 
0.8 

% occurrence 1991 

89.7 
68.5 
16.7 
7.6 
8.4 
0.9 
0.5 
0.7 

Law compliance and helmet wearing among different types of cyclists 

All adult cyclists observed at road intersections were categorised as 'serious', 'commuter', or 
'recreational'. The categorisation was made on the basis of apparel: any adult cyclist with a 
backpack was counted as a commuter; cyclists who were not commuters but were wearing 
cycling clothes were counted as serious cyclists; and all other adult cyclists were counted as 
recreational. Such a categorisation scheme will not be wholly accurate but is likely to be 
sufficiently accurate to draw valid conclusions about the differences between different kinds 
of cyclists especially where these differences are large. Comparisons between the groups 
are summarised in table 42. 
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Table 42 

Summary of behaviour characterising different types of adult cyclists in NSW 
The data are percentages of that group who do not comply with the law 

Illegal cycling behaviour Serious Commuter Recreational 

Riding on wrong side of road 0.6 3.9 5.8 
Failure to wear a helmet 1.8 19.6 40.0 
Riding on the footpath 2.5 17.4 28.3 
No lights at night 27.8 54.1 67.3 
Failure to give arm signal 86.8 89.6 91.9 

It can be seen that serious cyclists have higher rates of law compliance than do other cyclists 
and that commuter cyclists obey the rules more than recreational cyclists. These results are 
consistent with those obtained in Western Australia where commuter cyclists have higher 
helmet wearing rates than recreational cyclists (Baxter and Maisey 1990), with those obtained 
in Victoria where commuter cyclists have higher helmet wearing rates and lower usage of the 
footpath than recreational cyclists (Vic Roads, unpublished data, 1991), and with those 
obtained in Newcastle where commuter cyclists are more likely to wear helmets and to stop at 
a red traffic light (Mathieson 1989). However, the results of the current survey go further to 
show that a further category of serious or racing cyclists can be separated and that these 
cyclists are more law abiding than other groups. 

These results have implications in the context of helmet promotion. If the aim of media 
campaigns is to convince the cyclist without a helmet that wearing a helmet is worthwhile, 
then the images used to depict the dangers of riding without a helmet should be neither those 
of commuters or of serious cyclists. Since the age based analysis shows clearly that adult 
cyclists over the age of 20 years have a higher likelihood of wearing a helmet than those 
under 20, the images should those of young adult cyclists. Furthermore, they should be 
male since 80% of adult cyclists are male. 
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