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Abstract
Objective: The primary purpose of this investigation was to identify safety-oriented
bicycling practices commonly used by adult riders in an urban setting (Brooklyn, New
York), and to explore whether there are any differences between the safety-oriented
practices of men and women riders. Methods: 24 adult riders (14 men, 10 women)
in Brooklyn were interviewed concerning their perceptions of bicycling hazards and
their safety-oriented practices. Interviews were recorded, transcribed, and analyzed
through thematic analysis. Fisher’s Exact Test was employed to test for gender
differences. Results: Participants identified a variety of hazards, mainly due to motor
vehicles but also pedestrians and roadway conditions. The analysis distilled twentyone bicycling practices to summarize prevalent views of the participants about safe
riding practices. Related items were grouped under broader categories, generating
seven safety-oriented bicycling strategies. Few differences based on gender were
found in the analysis; however, women in this study were more likely than men to
say that they felt disrespected by other road users. Conclusion: Seven strategies
may be important for safe urban bicycling: minimizing exposure to other road users
(especially motor vehicles) while riding, being vigilant and anticipating what others
might do, riding in a predictable fashion, making one’s presence known to other road
users, making sure it is safe before proceeding, obeying traffic rules, and riding at a
safe speed. Future studies could develop these concepts further and test whether
they are associated with involvement in traffic crashes.
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Introduction
From the perspective of public health and safety, identifying bicycling behaviors that
increase or decrease crash risk is an important objective. A number of recent studies
dealing with bicycling behaviors have focused on risky behavior [1-11], and several of these
studies reported associations between engaging in risky behaviors and previous crashes or
near-misses [1, 2, 4, 5, 7-11].
Apparently, however, only a handful of recent studies have given attention to positive
bicycling behaviors [6, 8, 12-14], and only three of them analyzed their association with
crash risk [8, 12, 14]. One study [12] utilized an eight-item index to represent “bicycle safety
behaviours”, including six desirable practices: helmet use, using bike lights in darkness,
signaling when turning, walking the bike across the street at designated crossings, making
eye contact with drivers, and assuming that drivers don’t see you when you pass them.
Higher scores on this safety behaviors index were associated with lower crash involvement
in the previous three years. Another study [8] tested 11-13 year old riders on some “higherorder cycling skills”, comprising hazard perception, blind spot recognition, gap acceptance,
and knowledge of priority (right-of-way) protocols. No association was found between these
skills and either bicycling experience or crash history.
The third study, focusing on U.S. bicycle riders, analyzed published reports on traffic
accidents and their causes to postulate six on-road “safety-oriented bicycling practices”:
speed, vigilance, position in traffic, yielding the right-of-way, obeying traffic laws, and
checking before changing speed or direction [14]. Principal component analysis led to
identification of three general safety-oriented behaviors: vigilance, cautiousness, and
predictability. The study did not find evidence that vigilance or cautiousness reduced odds
of crashes, but the results suggested a possible protective effect related to predictability.
It is possible that men and women have different views about what it means to ride
safely. Previous studies have found women to be more cautious than men [15, 16], and
women may have greater concerns than men about bicycling in traffic, motorist aggression,
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inclement weather, cycling skills, and the capability to deal with bicycle maintenance issues
on the road [17]. Women have self-reported higher levels of “positive cycling behaviors” and
perception of cycling risk, but they also reported higher levels of psychological distress [6].
Although men have self-reported higher levels of risky cycling behaviors than women, men
have also demonstrated more knowledge of traffic norms [6], and they scored higher on a
measure of cycling competence [16]. Based on observations of bicyclists, men were
deemed less likely than women to experience conflicts with motor vehicles at intersections
[18].
Results of an observation study [19] suggested that women would rather ride on offroad paths than on roads, whether or not the roads had bicycle lanes. Although both men
and women may prefer to bicycle off-road rather than on roads, men have shown greater
likelihood than women to ride on roads [17]. Older women may favor bicycle paths more
than older men do; among younger riders, men may be likelier to prefer fast, direct routes to
their destinations, whereas women may prefer bicycle paths and crossings with traffic
signals [15].
The primary purpose of this investigation was to identify safety-oriented bicycling
practices commonly used by adult riders in an urban locale, so that future research can test
whether these practices are protective against crashes. This study also explored whether
men and women have different approaches to riding safely. The information obtained in this
study addressed both of these study objectives.
The source of information was in-depth interviews with adult bicycle riders in
Brooklyn, New York USA, a major urban center. The New York City Department of
Transportation [20] has estimated that 25% of all adult New Yorkers ride bicycles; about half
(49%) of these riders ride at least several times each month. By extrapolation, based on an
estimated 2018 adult population of 1,994,000 [21], Brooklyn has approximately 498,500
adult bicycle riders, of whom 244,500 adults ride at least several times monthly. This
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researcher has bicycled in Brooklyn since 1984, including 23 years as a bicycle commuter,
and has traveled widely within the borough by bicycle.
Sadly, the need for studies like this one has become much more urgent. The number
of bicyclists killed in Brooklyn traffic crashes jumped from two in 2018 to eighteen in 2019, a
nine-fold increase [22].

Materials and methods
Administration of study activities
This investigation took the form of an interview study. Individuals who self-identified
as adult (age 18 or older) experienced bicycle riders in Brooklyn and were conversant in
English were eligible to participate in this study. Participants were recruited mainly at bicycle
shops (three participants were recruited at other public locations). Recruiting took place in
13 different Brooklyn neighborhoods, to seek a diverse and representative sample of
Brooklyn bicycle riders. This researcher approached individuals on location and invited them
to participate. Each potential participant was offered an invitation letter, an information sheet
explaining the study and their rights as a participant, and a copy of the interview questions.
No payments or other inducements to participate were offered. Individuals who agreed to
participate were scheduled for a telephone interview to take place at a later time. A few
individuals declined to schedule specific interview times but promised to call; none of these
individuals were ultimately interviewed.
To ensure anonymity of participants, no identifying information was solicited. To
avoid the need to obtain participants’ phone numbers, this researcher gave each participant
his phone number so that the participant could initiate the interview call from a private and
confidential location at the scheduled time. This researcher’s phone had no caller ID feature
to reveal or record the caller’s phone number.
The recruitment objective was to enlist approximately equal numbers of men and
women to participate. The total number of participants was dependent on achieving
information saturation even if divergent trends occurred between male and female
4
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participants in the information which they provided. The number of interviews required to
achieve saturation could not be predicted with confidence in advance. There is a wide range
of views among qualitative researchers; the answer seems to depend on several factors
[23]. One investigation specifically designed to address this question [24] found that
saturation was achieved by the twelfth interview.
Recruiting and interviewing commenced in early July 2018 and continued until midNovember 2018. Recruiting took place mainly on Saturdays or Sundays, when more riders
were expected to visit bicycle shops.
Table 1 summarizes recruitment results by Brooklyn neighborhood. This study
experienced a high attrition rate following recruitment: only about one of every four
individuals who were recruited took part in an interview. It was particularly challenging to
secure participation of minority individuals, and extra recruiting took place in neighborhoods
where larger concentrations of minorities live. Despite these efforts, only four self-identified
minority individuals were interviewed: two African-American women, one Filipino (Asian)
woman, and one Hispanic man. None of the African-American men who were scheduled for
interviews followed up to be interviewed.
Table 1. Recruitment and Interviews by Brooklyn Neighborhood.
Recruitment Location

Recruited

Interviewed

% interviewed

Bay Ridge

5

2

40%

Bedford/Stuyvesant

19

0

0%

Bushwick

10

3

30%

Clinton Hill

2

0

0%

Crown Heights

8

1

13%

Downtown Brooklyn

5

2

40%

Midwood/Marine Park

7

2

29%

Park Slope

7

3

43%

Prospect Heights

6

4

67%

Red Hook

1

0

0%

Sheepshead Bay

4

2

50%

Sunset Park

10

3

30%

Williamsburg

7

2

29%

Total

91

24

26%
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Utilizing a standard set of open-ended questions (the primary interview questions are
displayed in the box below), this researcher interviewed each study participant individually
by telephone. As necessary, additional follow-up questions were asked during the
interviews for further elaboration or clarification. Each interview was audio-recorded, and a
written transcript of each interview was produced from the audio-recording.
PRIMARY INTERVIEW QUESTIONS
From the perspective of safety, what is it like to go bicycle riding in the streets of Brooklyn?
For a bicycle rider in Brooklyn, what are the most common dangers or hazards that confront a bicycle rider?
Are there particular things you do while riding to avoid them?
Are there dangers or hazards that are difficult or impossible for a bicycle rider to see and react to?
Are there particular things you do while riding to avoid them?
Please describe things you have seen other bicycle riders do that you consider to be dangerous.
If it were your job to teach other adult bicyclists how to stay safe while riding in the streets of Brooklyn, what particular
instructions would you give them?
Imagine for a moment that, right now, you are riding on a Brooklyn street along with other traffic. Tell me all the
different things you are doing to keep yourself safe and avoid a crash or collision as you ride.
Now I would like to throw out a few words or phrases and ask you if they trigger any additional thoughts about how to
ride safely:
Intersections; Traffic signs and signals; Right-of-way; Pedestrians; Speed; Respect; Trucks, buses; Parked
cars; “Taking the lane”; Pet peeves. (Participants responded to each word or phrase separately.)
Please feel free to offer any other thoughts about the topics we have discussed today.

Analysis of data
Thematic analysis was utilized to search for patterns and themes in the interview
narratives [25, 26]. In the initial iteration, in vivo coding was employed to retain as much of
the participants’ own phrasing as possible [27]. A large number of codes emerged from this
first stage of the process; codes were then grouped under more general categories to
generate a smaller number of broader themes. All transcripts were then re-coded based on
these broader themes.
It was this researcher’s view that safety practices which were reported by a larger
number of riders would be more likely to gain acceptance and be utilized by the general
population of urban bicyclists. Consequently, themes which were retained generally
reflected the comments of several participants (often one-third or more). Importantly, the
themes represented the most prevalent views among the respondents. The process of
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coding the interview transcripts was facilitated by the use of the comments feature of
Microsoft WORD, EXCEL spreadsheets, and QDA Lite software.
To investigate whether men or women were disproportionately represented in
individual analyses, the two-tailed Fisher’s Exact Test was employed to determine whether
the proportions of men and women represented in each analysis were significantly different
than the overall proportions of men and women in the study. The statistical results were
obtained through the use of a Fisher’s Exact Test calculator made available on-line by a
now-retired Vassar College Psychology Department faculty member [28]. Significant
differences at the 90% (p < .10) or greater confidence level have been noted.
This study was approved by the Institutional Review Board of State University of New
York Downstate Health Sciences University, Brooklyn, New York.

Results
Demographic profile of the participants (Table 2)
Table 2. Demographic Profile of the Participants.
Gender
Age

Race/ethnicity

Education

Years since
learning
to ride a bicycle
Years bicycling in
Brooklyn

Men

14

Women

10

25-29

5

45-49

2

30-34

4

50-54

4

35-39

6

Over 60

3

White/Caucasian

14

Middle Eastern

1

White-Italian American

1

African-American

2

White-Jewish

1

Hispanic

1

Polish

1

Filipino

1

Armenian

1

Multiple ethnicities

1

Some college

3

Post-graduate diploma

2

Associate's degree

2

Master's degree

8

Bachelor's degree

8

Doctorate

1

2 or less

2

30-39

5

10-15

1

40 or more

5

20-29

10

(not given)

1

2 or less

5

11 - 15

5

3-5

5

20 or more

5

6 - 10

4

Hours of riding
per week

2 or less

4

4-8

9

2-4

7

10 or more

4

Prior crashes*

No

8

Yes

16

* involving other vehicles or pedestrians.
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Twenty-four individuals participated in this study, including ten women (42%).
Participants ranged in age from 25 to 75; the median age was 37. Four individuals (17%)
self-identified as racial minorities: two African-Americans, one Hispanic, and one Filipino
(Asian). Nineteen participants (79%) completed at least a four-year college degree program,
and eleven of them earned a graduate degree or certificate. Twenty participants (83%)
learned to ride bicycles at least 20 years earlier. The number of years of experience riding in
Brooklyn ranged from a few months to approximately 40 years; the median value was 7-8
years. More than half of the participants rode at least 4 hours weekly during the prior twelve
months. Two-thirds of the participants had experienced at least one previous crash involving
another vehicle or a pedestrian.

Dangers/hazards to bicycle riders
Dangers/hazards posed by motor vehicles and pedestrians
Table 3 lists dangers/hazards posed to bicycle riders by motor vehicles and
pedestrians which were cited by participants.
Table 3. Dangers/Hazards Cited by Participants.
Category

Specific Hazard

# Participants

Dangers/hazards posed by
motor vehicles

Being doored

20 (12 men, 8 women)

Turning cars/vehicles

15 (9 men, 6 women)

Double-parked vehicles

13 (6 men, 7 women)

Lane incursions

6 (4 men, 2 women)

Speeding

4 (3 men, 1 woman)

Running red lights

3 (1 man, 2 women)

Not paying attention

10 (5 men, 5 women)

Disregard of rules or other people

8 (4 men, 4 women)

Unpredictability

7 (2 men, 5 women; p = .085)

Entering or being in bike lanes

6 (4 men, 2 women)

Jaywalking

6 (4 men, 2 women)

Hazardous pedestrian
behaviors

More than half of the respondents expressed particular concern about three dangers
posed by motor vehicles:
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Being doored by someone opening a parked car door (20 participants). Five
participants reported that they had been doored themselves. Three others said it had
happened to persons they knew.
Turning cars/vehicles (15 participants). Six respondents had themselves been
involved in crashes with turning vehicles; one of these respondents had also witnessed
such a crash, which he believed had been fatal to the bicyclist involved.
Double-parked vehicles (13 participants). Nine participants commented that doubleparked vehicles forced bicycle riders out into the flow of motorized traffic in order to pass
them.
Women were more likely than men to comment explicitly about pedestrian
unpredictability. No other gender differences were observed in these results.

Hazardous roadway conditions
Seven participants cited hazardous roadway conditions, especially potholes, as a
safety factor (3 men, 4 women).

Dangerous bicycling practices
Several bicycling practices were cited as dangerous by participants in this study
(Table 4). Most frequently cited were: wrong-way riding, running red lights without making
sure it is safe, speeding, riding while distracted, and zigzagging/weaving through traffic.
Women were more likely than men to name zigzagging/weaving through traffic as a
dangerous bicycling practice.
Table 4. Dangerous Bicycling Practices.
Dangerous Bicycling Practices Cited by Participants

# Participants

Riding the wrong way / Riding against traffic.

10 (6 men, 4 women)

Running red lights without making sure it is safe.

8 (4 men, 4 women)

Riding really fast / Riding too fast under the circumstances.

8 (4 men, 4 women)

Riding while distracted (headphone use, cell phone use, etc.).

8 (6 men, 2 women)

Zigzagging or weaving through traffic.

7 (2 men, 5 women; p = .085)

Not riding in an available bike lane.

5 (3 men, 2 women)

Riding without a helmet.

5 (2 men, 3 women)
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Participants generally didn’t indicate whether they viewed these bicycling practices
as hazardous to themselves and other road users. However, six respondents (3 men, 3
women) described how they perceived themselves to be endangered by other riders riding
the wrong way toward them.

Safety-oriented practices of participants
The study participants responded to several questions about their safety-oriented riding
behaviors, in general and also in particular situations. Twenty-one themes emerged from
analyzing their responses, comprising various practices which participants advocated or
utilized themselves while riding.
•

Use bike lanes when they are available.

•

Take streets with less traffic.

•

In general, avoid taking the lane.

•

Take the lane when the situation calls for it.

•

Go onto the sidewalk if necessary.

•

Maintain space between you and parked cars.

•

Actively monitor the situation around you.

•

Anticipate what will happen or might happen.

•

Be very watchful riding near parked cars; look for indications that someone is
inside.

•

Avoid distraction from listening to an audio device.

•

Avoid using your phone and/or texting while riding.

•

Signal your intentions.

•

Ride in a consistent or otherwise predictable fashion.

•

Communicate your presence audibly.

•

Use bike lights.

•

Look before you go.
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Don’t assume you have the right-of-way.

•

Yield right-of-way to pedestrians.

•

Adhere to the right-of-way rules.

•

Obey traffic signals.

•

Don’t ride too fast.

doi:10.20944/preprints202002.0159.v1

The results are presented in Table 5, including a sampling of individual participants’
comments to illustrate how the themes were derived.
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Table 5. Safety-Oriented Practices Elicited from Participants.
Safety-oriented Respondents
Sample Comments
Practices
All
M
F
Use bike lanes
12
5
7
I have said to, like, friends who have gone biking, that: use the bike lanes as much as possible, like, even if you have to go
when they are
a few - like, 2 blocks up to get on the bike lane even if they have to ride for a while on that street, do that. (Female)
available.
I would have to say, try to plan your route ahead of time - map it out, try to stick to the bike paths as much as possible,
where there is any. (Male)
Take streets
7
4
3
I would much rather ride a less trafficked street around Green-Wood Cemetery than I would go down, like, 5th Avenue or
with less
4th Avenue in Brooklyn that doesn't have a bike lane - it's, like, three lanes and heavy traffic. So it's just a less-trafficked
traffic.
street. (Male)
In general,
avoid taking
the lane.

Take the lane
when the
situation calls
for it.

14

8

8

4

6

4

Go onto the
sidewalk if
necessary.

5

3

2

Maintain space
between you
and parked
cars.

11

7

4

I tend to avoid - I mean, I occasionally bike to a friend in Fort Greene, and I can be pretty much on back streets. (Female)
Oh, no no - I, yeah, never do that. I'm forced to, occasionally, on my commute home because of the narrow streets in
Cobble Hill, and it's something that I'm aware of and I try to move as fast as possible to avoid inconveniencing people,
because drivers can sometimes be quite annoyed when they're stuck behind you, and I will sometimes even move to the
side if there's an empty parking space to, like - So I I'm - I avoid taking the lane as much as I can. (Male)
Yeah, I think that that's just a - you're asking for trouble there, that's just a recipe for disaster. As I said before, many
drivers are - especially in Brooklyn and within the City - many drivers are driving distracted, as well as, there are some who
have some potential road rage issues, so you doing that can just aggravate someone to, you know, a dangerous level, so
I don't recommend that. (Male)
I do that often, when there are situations that - especially a lot of roads in New York City and Brooklyn you know, there's
only - as a cyclist, you can go probably even faster than a car, because of traffic conditions, so if it's not safe to be I think
it's more unsafe to, like, try to, you know, stay on the side and let a car come close to you, than to just - when you're not
going to slow a car down, you may as well take the lane - I think it's safer. And then as soon as it’s - you know, usually I do
that if it's, like, going around a double-parked car. I do it because it's - you know, and cars usually, I find, always respect
it. I've never - I feel like I've never been beeped at or anything like that, I take the lane and as soon as the road is clear, I
get back on the (unintelligible word) to where the bike lane is. (Male)
So I think in certain cases, especially when speeds are slow and everyone's more or less traveling at the same speed, it
can be much safer just to make your presence really known, because I think sometimes that's the more risky thing is
when people don't realize that you're there, they're kind of (unintelligible) bikers, and you feel like cars will, like, you know they'll still pull out from being parked or they'll, you know, try to make a turn into you, not seeing that you're coming up in
the bike lane. So I think there are - in certain cases, I think taking the lane is safer because you're more visible. (Female)
If you feel unsafe, and there's, like, too many cars blocking the street, like, too much traffic, go on the sidewalk - and just
be slow and, like, be respectful of pedestrians, because your safety is more important than, like, risking being on the
roadway. (Female)
M If things are extremely packed on the street, I will go on an empty sidewalk. (Male)
It's front-of-mind for me often, so I just try to maintain as much distance between my bike and the cars that I can, while
staying in, like, the bike lane. (Female)
I'm generally not biking within, like, less than three feet of, like, the parked cars that are next to my side, just so that if
anything is to happen, you know, like with a door opening, I'm kind of outside of that. (Male)
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Table 5 continued. Safety-Oriented Practices Elicited from Participants.
Safety-oriented Respondents
Sample Comments
Practices
All
M
F
Actively
14
7
7
Keeping my eyes up at the one-ways and where the traffic's going to be coming from, keeping my eyes and ears on the
monitor the
other traffic signs or traffic lights, stop lights, and see where - you know - making sure I know I will be able to go through a
situation
red - or go through a green light safely, and just keep my - you know, keep my awareness also to the back of me, and just
around you.
making - keep my ears and senses open just to hear and see what's coming behind me. (Male)

Anticipate what
will happen or
might happen.

Be very
watchful riding
near parked
cars; look for
indications that
someone is
inside.
Avoid
distraction
from listening
to an audio
device.
Avoid using
your phone
and/or texting
while riding.

14

12

8

7

6

5

I am constantly sort of scanning my surroundings, being aware of cars that are parked and potentially opening doors, cars
that are signaling to turn - for instance, they'll just, like, soar right into the bike lane to turn, without realizing that you are
(garbled). (Female)
I'm paying attention to, you know, just vehicles and what they do - I just feel like I can predict what they're going to do - I'll
always assume the worst. I just assume that that car might turn right when I'm going - if I'm going through an intersection
and the car is next to me, I'm going to assume that they're going to turn into me, so that I avoid that situation. (Male)
Always - just like, same thing you would do when you're driving a car - kind of anticipate what other people are doing,
especially with pedestrians, so even if they don't have the right-of-way or the light but if there are not cars coming, then
they tend to cross the street anyway, even if they see a bike, so kind of anticipating that. (Female)
[Parked cars] Watch for those doors. And, there's not many people signal before they pull out of a parking spot, so I
always try to check and see if there's a driver sitting in the seat of a parked car. (Male)
Kind of, like, keep an eye on it. You know, just like - If you see, if I see, like, the brake light on or the door, like, half open
or, like, cracked open or, like, if the window is open, I know there is someone in the car who might open the door, or if I see
a pedestrian, like, right by the car, then I can, you know, imagine that he will come in and out of the car. So it's just, yeah just, like, paying attention, I guess. (Female)

11

7

4

Don't have your music in your ears at all - don't have anything in your ears at all. Because you need as much, you know as much of your periphery sensors as possible. (Male)
If I'm listening to music, I have one headphone in and one out, so I can hear traffic around me. (Male)

5

4

1

I don't have my phone anywhere -- like, I don't -- I have it sometimes mounted on my on my bike if I don't have a watch
on, I mean, and I only use it for a timekeeping device, but I do not talk on my phone, I do not listen to my music, I do not,
like, use a GPS on it. If I have to, like if I have to take my eyes off the road, I will pull over and look at my phone if I, like,
look at a map or GPS or something. (Male)
Do not be distracted, do not answer your phone or look down to your phone….. And, yeah, just try not to be distracted.
I've witnessed a person text-messaging while riding and flipped his bike over because he wasn't aware that there was a
lady crossing with a young child in front of him slammed on the brakes, flipped over. (Male)
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Table 5 continued. Safety-Oriented Practices Elicited from Participants.
Safety-oriented Respondents
Sample Comments
Practices
All
M
F
Signal your
9
5
4
M And to be predictable like, to not just be like - if you're going to do something, you want to be signaling….. (Male)
intentions.
If I can safely signal, you know, then I do. If I can signal without, say, losing my balance or something, I try to signal and
act in a way that can be anticipated by the other vehicles. (Female)
Ride in a
7
3
4
Also staying in a, like, predictable place on the road, so, you know, I'm not, like, you know, wobbling back and forth, so
consistent or
people know, like, where I'm going and, like, this is my path. (Female)
otherwise
So if I'm riding down the street right now, I'm trying to dictate my domain - where I'm going. I'm not, you know, erratic,
predictable
where I'm going fast and then slow, I'm not erratic where I'm going left and right, I try to stay straight. (Male)
fashion.
Communicate
10
4
6
I have a bell, I yell, you know. And I find the bell isn't always useful. You have to - you have to yell. (Male)
your presence
I use my little beeper thingee, because people don't pay attention in New York - and they are all going to work crossing on
audibly.
red light. (Female)
Use bike lights.
10
3*
7*
I have lights - I have 3 different lights: I have one for headlight, I have a taillight, and I have, like, another spare one that I'll
either use as another taillight or I'll put it on my helmet, as well as - like, a headlamp - kind of flashlight, which I use in the
darker times. (Male)

Look before
you go.

11

4**

7**

Don’t assume
you have the
right-of-way.

13

7

6

* p = .035

Make yourself visible - lights, a blinking red light, even in the daytime, can be a real plus in terms of visibility…… I've got a
helmet which has a little blinky light on top, as well as some reflective stuff. And, particularly at night, I'll use that, because
it may put me more in the line of vision than the lower-down blinky lights. (Female)
I always look - I always look in the direction of traffic, if not both ways, when I'm crossing an intersection. So I either slow
down enough or I have enough of a view of the intersection to see if there are cars coming in, you know, whatever
direction they may be coming from. Yeah, I'm very cautious with that. And I don't just trust the light, because if the light is
green, like, I always - I always look both directions before crossing an intersection. (Female)
….. really making sure I look before I do any turn or, like, cross the street. (Female)
Right-of-way - Assume that drivers won't respect your signaling or right-of-way. I've had many times I signal and start a
lane change and a driver will just go through. So cars always have the right-of-way - and police, double! (Male)
Don't expect pedestrians or cars to yield to you - you should take control and ride safely around them. (Male)

** p = .095
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Table 5 continued. Safety-Oriented Practices Elicited from Participants.
Safety-oriented Respondents
Sample Comments
Practices
All
M
F
Yield right-of8
5
3
They pretty much have the right-of-way. You know, when I come to a crosswalk and someone's walking by, I don't go past
way to
them, I don't try to, you know - I stop and let them cross in front of me. (Male)
pedestrians.
You still have to have an utmost respect for people that are crossing in that crosswalk. And I think that's a real concern
that I see, it's an unfortunate - and I think that's why cyclists really earn a little bit of their - the ire of, you know, the public. I
think - I think - you know, the interaction with cars is one thing, but to interact with people that are on the streets walking or,
you know, doing other forms of exercise like running - yeah, I think that's a big prob- to me, that's - that's my biggest issue
with cyclists and how they interact with pedestrians - not so much how they interact with cars, but how they interact with
pedestrians. (Male)
Adhere to the
5
4
1
Right-of-way You know - cars, pedestrians, school buses, buses - you know - you've got to respect who has it. (Male)
right-of-way
I mean, same as cars, right? I just generally obey the car traffic laws when it comes to right-of-way. (Female)
rules.
Obey traffic
11
6
5
I wouldn't encourage them to go through a red light. I've been stopped myself a couple of times for this, but I would
signals.
certainly say you should always slow down and be aware of what's coming. If it's not your light, you shouldn't be going
through, cutting off pedestrians or cutting off cars. It's - I think that's probably the number one advice I would give. (Male)

Don’t ride too
fast.

14

6

8

I do, though, like, stop at lights almost all the time. There are occasions when I don't, but for the most part, I feel like, by
observing those kind of general rules that it makes it easy to convince people that it's more predictable for other people,
and it makes it more predictable for you, you know? (Male)
I don't - I don't cycle fast. I'm not in a hurry, so I would keep - I see no reason to go faster than 15 miles an hour. Speed
will only increase, I suppose, the chances of something wrong happening. (Male)
So that's what I think of when I think of speed - going too fast and not being able to quickly stop and not being able to
swerve. (Female)
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Other safety-related considerations
Giving and receiving respect
Participants were asked to respond to the concept respect (Table 6). A majority of
participants advocated being respectful to all other road users. However, eight participants,
including seven women, asserted that bicycle riders or bike lanes don’t receive the respect
that they deserve; this gender difference was statistically highly significant.
Table 6. Attitudes about Respect.
Respect other road users.
Respondents = 14 (10 men, 4 women)
Sample Responses:
I mean, that's a big one for me, I guess. Just, you know respect everyone that's out on the road, everyone has
somewhere to go just like yourself and, you know, if you, I feel like as a cyclist, if you are gracious towards cars,
that, you know, they'll look out for you or other cyclists in the future, and, instead of, you know - I've seen cyclists,
like, smack car doors and things like that, and that really irritates me, because it's - that's not helping anyone,
that's just, you know, creating a culture of drivers that hate cyclists. (Male)
The main thing is that you've got to have just a level of respect for everybody that's out on the road - that's first
and foremost to me I mean - I - I don't - I don't feel it's necessary to impose your will or your agenda on anyone
else. I think you could take care of your own business - I think you can take, you know - do what you need to do
as a cyclist and not put anybody in, like, you know, a dangerous situation, or even an inconvenient - or a
situation where they're just not happy with you. Yeah, respect for - respect for others really is my biggest thing.
(Male)
Bicycle riders and bicycle lanes don’t get enough respect.
Respondents = 8 (1 man, 7 women; p = .002)
Sample Responses:
Respect - you know, what I said about that, like: that people don't care. And yeah, I think that I get annoyed
sometimes by that. I'm just, like - You can see that I am here, and, like, why are you pretending that I am not
there? You know, it's just that - I think that is actually the thing that annoys me the most because sometimes
they can put me and them in, like, dangerous situations just because they pretend that I'm not there. (Female)
This is a good one, because I feel like there is not much respect for our bike - you know, for riders and bike
culture in New York - more and more, but - cars - there needs to be more respect, especially for the
infrastructure and bike lanes so we can bike safer. (Female)

Helmet use
Eleven participants, including eight women (p = .011), advocated helmet use as a
safety practice for bicycle riders. While this practice is not directly related to crash
avoidance, it is widely recognized to prevent serious head injuries.
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Discussion
Derivation of safety-oriented bicycling strategies
In the urban landscape of Brooklyn, New York, bicycle riders, drivers, and
pedestrians co-exist within very tight spaces, many are in a hurry, and some may not be
watching out for others. A bicycle rider is often challenged to ride safely among the plethora
of hazards described by the participants. Twenty-two specific riding practices meant to
reduce crash risk appeared to be prevalent among the participants in this study. Based on
these practices, it is possible to postulate a manageable number of safety-oriented bicycling
strategies for adult bicycle riders to employ in Brooklyn or other urban settings.
Minimize exposure to other road users, especially motor vehicles, while riding.
Twelve individuals favored using bike lanes when they are available, and seven individuals
said that they tried to avoid streets with a lot of traffic. Similar bicyclist route preferences
have been reported by other recent studies [29-31], and evidence suggests that crash risk
may be reduced by using bike lanes [32] or avoiding challenging traffic situations [33-35].
These two practices suggest a more general strategy: reduce exposure to other road
users, especially motor vehicles. The same objective may be achieved in a number of
different ways. Five respondents reported that they sometimes found it expedient to go onto
the sidewalk to escape difficult traffic situations (however, riding on the sidewalk is illegal in
New York City). Another method was described by a female participant:
I try not to pass cars more often than I need to … so what I try to do is time my riding such that,
either, like, maybe I’m the last car or the last vehicle, like, through an intersection on the light –
like, I’ll try to make the light so that way I can ride for the next block without any other cars
coming up behind me – sometimes I try, like, to speed up or slow down based on that.

It must be acknowledged that reducing exposure to other road users is not always
straightforward. Perhaps the most difficult issue for a bicycle rider in Brooklyn is where to
position oneself in the roadway while riding. Fourteen participants expressed a preference
for riding toward the side of the road rather than in the traffic lane (seven individuals worried
specifically about drivers becoming angry or impatient due to their presence in the traffic
17
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lane). On the other hand, eight respondents advocated taking the lane when the situation
calls for it. Because parked cars are present on most Brooklyn streets, riding toward the
side of the road may increase crash risk [36]. The possibility of being doored is a frequent
danger [37] which was recognized by many respondents. Eleven participants said they try to
maintain space between themselves and parked cars when they ride. As one male
participant noted, though, avoiding the door zone and the flow of traffic concurrently can be
challenging:
You don't want to be, let's say, 12 inches from a parked car, all right? So you want to give
yourself a healthy space from cars that are parked, but also you don't want to be in the middle
of the street. So it's a little bit of that dance that we do when we're trying to be in a safe spot.

Be vigilant and anticipate what others might do. Almost all participants explicitly cited
the need to stay alert and pay attention. Fourteen individuals described practices related to
actively monitoring what is happening around them; some respondents mentioned listening
as well as watching. Anticipating what would or might happen was also cited as a safety
practice by fourteen participants. Twelve individuals said they were especially watchful near
parked cars (some described clues they looked for to indicate whether someone might be
inside). Eleven individuals recognized that listening to music while riding would impair
situational awareness, and five respondents cited risks of cell phone use and/or texting while
riding. (Electronic device use while riding has been shown to increase crash odds among
teen and young adult bicycle riders [33].) Although a previous study [14] did not find an
association between vigilance and reduced traffic accident involvement, further research is
warranted.
Ride in a predictable fashion. Respondents also seemed to recognize value in a
corollary objective: enabling other road users to predict the bicycle rider’s actions in traffic.
Predictability as a strategy emanated from two specific categories of participant
commentary: using hand signals to indicate intended moves such as turns (9 participants)
and riding in a consistent or otherwise predictable fashion (7 participants). Prior research
has suggested that predictability may be associated with reduced traffic accident
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involvement [14]. Research has also shown that, in the absence of signaling by a bicyclist,
someone following behind him/her may have difficulty predicting that the bicyclist is about to
turn, as well as difficulty predicting the direction of the turn [38].
Make presence known to other road users. Another corollary strategy involves
making one’s presence known to other road users. Ten respondents reported using a bell or
voice to alert others nearby, and ten respondents also reported using bike lights. Making
one’s presence known can involve a variety of measures, both passive and active. The
safety benefits of passive visibility aids such as bike lights and brightly-colored or reflective
apparel have been demonstrated by one study [39] although not by others [40-42]. No
studies were found concerning active measures such as sounding a bell or yelling.
Make sure it is safe before proceeding. This strategy was suggested by participant
commentary concerning looking before proceeding and right-of-way. Eleven individuals
spoke explicitly about looking before going, especially at intersections. While five individuals
advocated adherence to right-of-way rules, thirteen respondents stated that a rider should
not assume that he/she has the right-of-way, and eight individuals maintained that bicycle
riders should always yield to pedestrians.
Obey traffic rules. Ten respondents spoke in favor of obeying traffic lights. In
addition, ten individuals spoke out against wrong-way riding, and six respondents reported
that wrong-way riders had posed hazards to them while they were riding. Some studies
have shown an association between higher risk of crashes and bicyclists disobeying traffic
signals and signs [35, 43-45].
Ride at a safe speed. A majority of interviewees (fourteen) advocated not riding too
fast. Previous studies have implicated speed as a factor in bicyclist injuries due to crashes
[46] and as a factor in more serious bicycle-vehicle conflicts for male riders at urban
intersections [18].
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Consideration of gender differences in the results
Caution is required when drawing conclusions from the statistical tests of gender
differences in the participants’ commentaries. If fifteen individuals discussed a particular
idea, this does not necessarily mean that the other nine individuals had a different view of it;
we might presume that they deemed it less important, but even this may not be true. In the
statistical analysis, the tests may have missed some gender differences: with a small
number of participants, statistical significance could only be achieved by relatively large
differences in the number of comments by women versus men. Conversely, more than 40
individual statistical tests were computed during the analysis. At the 90% confidence level,
one of every ten statistical tests could be significant by pure chance.
Across the board, most dangers/hazards and dangerous bicyclist behaviors were
equally likely to be identified by either men or women in this sample of participants. Only
two issues appeared to be on women’s radars more than on men’s (p < .10): pedestrian
unpredictability and bicyclist zigzagging or weaving through traffic. Since these two
significant results arose among many statistical tests, both may be spurious outcomes. Any
attempt to explain these apparent gender differences would be speculative.
Overall, men and women in this study also advocated and/or utilized the same
safety-oriented bicycling practices. Among all the safety-related practices identified in the
analysis, only three practices showed significant gender differences: women were more
likely than men to (1) advocate using bike lights, (2) state or imply that looking before you go
is an important safety tactic, and (3) advocate wearing a helmet. Although these results may
be spurious, they could instead indicate that female bicyclists are more cautious than male
bicyclists, as prior studies have suggested [15, 16]. However, riding experience may be a
confounding factor. In this sample of respondents, the men had generally ridden bicycles in
Brooklyn longer than the women had: 10 of the 12 participants above the median for years
riding in Brooklyn were men (p = .036). In addition, 10 of the 13 participants who reported
riding at least 4-8 hours per week during the previous twelve months were men (p = .095).
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The lack of respect reported by women who participated in this study supports an
assertion that women have greater concerns about motorist aggression, as a previous study
reported [17]. Motorist aggression, especially harassment, should be treated as a very
serious public safety issue. One participant offered a disturbing account of being harassed
while she rode:
I wish people had more (respect). It also sucks being, like, a female bike rider and being, like, cat-called
and followed while you're on your bike. Like, that's happened to me lots of times, and, like, I don't know,
they just, like - there was one time, like, this car followed me, like, it kept on following me every
intersection, and then he said, like, these nasty things to me, and I'm, like, f--k it, I'm just going to go into
the intersection so this car won't follow me anymore. Yeah, I feel like it's a whole other level of, like,
disrespect to be, like, put in such a position of vulnerability where, like, someone's, you know, saying
these things to you and also in a car, and if you, like, say anything back, they could, like, run you over.
So, respect, I hope people have more of it.

Research into motorist harassment of riders based on gender or any other
demographic characteristic should be given high priority.

Conclusions
The purpose of employing safety-oriented bicycling practices is to minimize the
likelihood of a crash or collision with another road user. This interview study afforded an
opportunity to learn about the safety practices of 24 bicycle riders in Brooklyn, New York.
Based on the interviews, seven strategies for safe riding were identified. Now it is important,
through additional research, to develop and refine these concepts and to learn whether or
not they offer protection against crashes.
Several limitations must be recognized. It was beyond the scope of this study to
demonstrate that any particular safety-oriented strategy or practice is associated with
reduced traffic crashes. Geographically, this study was limited to a single urban locale;
findings from this study may not be transferable to non-urban settings, perhaps not even to
other urban settings. The under-representation of minorities and the absence of African-
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American men, as well as the possible over-representation of riders with college and postgraduate educations, may have restricted our understanding of the bicycle riding experience
in Brooklyn and the most appropriate strategies for safe riding. This researcher was male; a
female researcher might have been more effective in both recruiting female participants and
eliciting information from them in the interviews. Furthermore, there were moments during
some interviews when additional follow-up questions could have clarified participant
statements which later proved to be unclear or ambiguous. It is also impossible to rule out
investigator bias. This researcher tried not to distort or overreach the data; nevertheless,
this researcher’s personal experiences as a bicycle rider undoubtedly influenced the
construct of the interview questions as well as the conceptualization of safety-oriented
bicycling practices and strategies during the analysis.
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