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ABSTRECY

A stuady ¢f adult bloysle riders whe ride ot least threea
LANEA 8 onith was condustoed as a2 Mastoo's 'Thosis progact
in the @spring of 1975, The subjects, ranging ln age

from 16 to 52 vears old, were menbers of the national
Picyclirg organiration, the League of American Wheelnen,

2 mailbeack queﬁticﬁnairc wis completed and returned by
about ﬁﬂ percent of ithz 8,40% members. Almost 29 percent,
or 3,3?@ questionnaiz=a, were used in the fiﬁal analyses,
Demogyaphic and bicycle description dota and information
were recorded along with tiip characteristicz and

accident exprrience Yor the year 1974,

hn estimate of mileé traveled was calculated through the
raespondent's use of an odometer, o1 similar mileage
récnfding device, QOver a third of all subjects repocrted
using an odometer; these not using them reported mileages

that di¢ not differ sigqnificantly. The subjects traveled

an average of 2,332 miles during 8.9 months that they rode



bicycle. Males, who rode almost 40 porcent more miles
than females, had an accident rate 60 percent lower than
females. The oldest respondents f(ages B6-82 years old)
traveled, on the average, more miles than any other age

group, but experienced the lowest accident rate.
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appeared Lo decreagsa dramatic@llyi About Dne.oﬁﬁ.nf every
17 Suhjecﬁs was involved in % ééliiéiﬁﬁ.mr égfimus féiif
that required professional medical treatment. Bicycle
accident rates appear to ke about twice as high zs motor
vehicle accident rates; age, sex, and years of experience
0f the bicycle rider all are influential on the rate,

The data also suggest that safety conscious individvuails

(those wearing helmets, using rear view mirrors, and always

obeying laws] are involved in less accidents than others,

Time did not permit complete analysis of the data collected.
Travel characteristics and accident experience information
is still available for further study by interested persons.
The data file can be cbtained by sending a nine-track tape
(1,600 L.p.i., standard label) to the Federal Highway

Administration, Urban Planning Division (HIIP-24),

Washington, D. €., 20590 - ATTW, Mr. Dan Bryant,

bes




Copica of the 12%-page report can be obtained from the
Office of Highway Safety (I15-20), Federal Highway
Adminictratiosn, Washington, D, €., 20590 — ATTN,

Mr, Richard Richter, until the supply is exhausted. *
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CHAPTER T
INTRODUCTION

Bicycles have naver reclly disappeared from the
American scene altogether, for aimosl every child at Dné
time or another owned a ballvon-tired two-wheeler. The
introduction and acceptance in the United States during the
1960t's of the lightweight European derailleur-equipped
bicycle which allowed almost effortless hill-climbing
provided an opportunity for many to once agalin remount the
velocioede,

During the =ix-year period from 1965 to 1971, the
minker of bicycles in use in the United States increased
61 percent from 32.9 million teo 53,1 millien, Since 1970,
the bicycle boom has been even more pronounced, The Bicycle
Institute of America estimated that there were 85 millicn
users in 1972, For the first time in decades, more new
bicycles were sold than automebiles in 1972 - 13.7 million
versus 11 million., In 1973, 15.3 million bicycles were
sold (14}).

The reasons behind this large increase are many and
varied, Apparently, a major reason has keen the combination
of increased leisure time and increases in per capita spend-

able income for Americans. The increase in bicycle usage
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colncides with the large-scale introduction in this country
of the 10-geared "raring™ bilcycle. More emphasis on the
environment and conservation of fuel have also been
frequenktly menticned as reasons for the great increase in
bicycling,

However, recent studies that examined mode choice for
different trip purposes showed that bicycles and motorcycles
accounted for only 5 percent of the mode choice for the
home-to-work trip which is the trip most commonly made (19]),
Recreation riding and riding for exercise appear to be the
most frequent trip making purposes on a hicycle. The
President's Council on Physical Fitness and Sports conducted
a4 suivey that showed bicycling to be the second most popular
form of exercise (walking 1s first), and that 13 percent of
all adult Americans ride a bicycle at least a few times a
month (28).

It is possible, although not highly probable, that an
appreciable number of commuter work trips could be made by
kicycle, The National Personal Transportation Study reported
that about 43 percent of all urban work trips are less than
4 miles in length {24). This iz congsidered by many as a
reazsonable trip length to be made on a bicycle (8,15,16,33).
A study conducted in Denver cited examples of more than 200
bicvcle commuters traveling over 9 miles each way to work {27).
Howevel , environmental considerations, topographic features,

dangerous traffic situations, and sometimes social pressures,
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all act as deterrénts to the use of the bicycle for
purposeful trip making. Nonetheless, there is a small but
growlng number of adults who are regularly using the bicycle
for work or shop trips.

Recent studies conducted khy the A.C. Nielsen Companyv,
of television rating fame, attempted to enumerate the number
of regular bicyele userzs in the states of Pemnsylvania,
Tennessee, and the District of Columkia (4,5,39). Nielsen
defined a "bicycle user™ as a person who had ridden a
bicycle at least one time in the year previous to the survey.
This very likely could include many perscons who rent a
bicycle for ah hour once or twice a year at the beach or a
park, The resuits in all three states showed an average
positive bicycling response of 35 percent, which corresponded
very clasely to the Bicvele Institute of America's estimate
of 37 percent {3), From these findings, it may be more
reasonable to assume that, in actuality, very few adults use
a bicycle with any regularity for purposeful trip making.
Sdme experts feel that of the approximately S0 million
"bicycles currently owned in this country, perhaps as mach as
50 percent are only taking up storage space in a basement or
garage, or are used very infrequently, if at all (9,20),

The remaining blcoyeling most likely congists of the chiid
riding around his neighborhood, unsually on the sidewalk, or
the adult who uses his bicycle for recreation riding or

putposeful trip making.
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PROBLEM

To include the birycle mode in any transportation
planning process, information and data similar to that
needed for automobile or mass transit planning are required,
Trip purposes, trip lengths, environmental considerations,
and characteristics of the usor himself are all items that
would greatly assist any planner or transportation engineer
in designing and providing facilities. Accident data may
al=o prove very helpful in order o avolid certain designs or
practices that may show a higher involvement or seriousness
¥*ate than an alternative approach.

It appears that, at present, the greatest bicycle use
invalves the elamentary and junicr high level child
interested in neighborhood riding and also the recentiy
attracted adult rider who uzes a bicyele for recreation or,
to a limited degree, purposeful trip making. While some
studies in the last few vears (10,31l) have lnvestigated the
riding habits and accident involvement of the young bicyclist
nf school age, there is a paucity of similar data available
with regard to the adult who also uses a bicycle on a fairly
regular basis. This 1is due primarily because of the past
history of very few regular adult riders. With the current
emphasis on energy conservation, combined with this country's
precccupation with physical fitness, the adult bicycle rider
has grown to represent a more substantial segment of the

population,
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The problem arises from the fact that many states and
local jurisdictions are gpending hundreds of thousands of
deollars in planning and constructing bicycle lanes and
bicycle paths without having much, if any, information on
the characteristics of the uzer or of his trips. Basic
engineering and transportation planning philosophy should
not allow this to happen. The bicyvcle koom and the resulting
demand for some {any) action to be tazken has reversed the
process of traditional engineered construction by allowihg
implementation and construction without first leooking at

hard data and design requirements.

OBJTECTIVE
The primary objective of tﬁis study 18 to determine
. the habits of the adult hicyvele rider {16 or older}, who uses
his bicycle on a regular basis, in order to identify
characteristics of the bicyclist and his trips. To accomplish
this objective, members of the League of American Wheelmen,
the largeét organized gqroup of bicyclists in this country,
- were requested to provide information on themselves and their
bicyeling activities through means of a mail gquestionnaire.

ﬁ secondary ckhjective 1s to compare the results from
~the national survey with a sample of regular bicycle users
who are only members of a local bicyvele club. If the find-
ings are gimilar, then the naticnal data for regular users
could be applied, under certain circumstances, in smaller
greas with a good degree of confidence, and it would not be

necessary to conduct ancther in-depth survev.
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It is not the intention of this study to provide
information which would be representative of the “average"
adult hicyclist In the United States today. As stated
garlier, the vast majority of adult owhers of bicycles do
not ride them on any type of regular basis, It can, however,
be suppozed that 1f transportation priorities and social
mores changed enough in the future to make bicycle riding
an attractive alternative mode of transport, the findings of
this study may provide basic data that would be applicable
to a much larger segment of the population.

For the purposes of this study, a "regular* user is
defined as a person who rides a bicycle at least three times
a menth during any month he considers suitable for cyeling.
This number was chosen since many active cyclists may ride
on tours or recreation rides only on weekends but still could
total several hundred miles of riding a month and therefore
should be included. The freguency of three times a month was
used instead of four (or more) to allow a weekend rider to
niss a ride due to weather or other activities and still be

able to respond to the survey,



CHAPTER IIL
LITERATURE REVIEW AND SCOPE OF STUDY

LITERATUEE REVIEW

In any planning process, before solutions or
predicltions can be developed, there is a necessary ingredients
facts, or data. Transportation planming is no exception to
this requirement for data, and in the past, frequently half
of an urban transportation planning study'™s budget has been
allotted for data collection (18). These data can take the
form of home interviews, roadside check points, parking lot
. surveys, postcard cuestionnaires, and similar techniques.
Planning for the bicycle's return to the reoad as a viable
means of transportation similarly regquires information on the
chéracterigtics of the blcycle rider, his trip purposes and
lengths of the trips, and where and when the trips are being
made,

Literature in the area of bicycling has increased rapid-
1y, Luebbers prepared a bibliography of bicycling material
for the period 1957-1973 (26). This report includes articles

from such diverse publicaticns as Esquire, Popular Mechanics,

and Civil Engineering. Another bibliography was prepared by

the U.S. Department of the Interior that deals mostly with

trall planning {42). As part of another report, the

Fi
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Pan-Technology Ednsulting Corporation included an ll-page
bibliography that covers all aspects of bicycoling, including
an extensive section on bicyvcle safety (21).

There i1s a scarcity of data concerning actual mileage
traveled by a regular bkicycle user and his or her tfip
characteristics, A 1871 University of North Carolina study
regearched the riding habits and accident experilences of
schonl age children {31), The subjects in this study, which
was conducted in Raleigh, North Cgrolina, rode an average of
199 miles a year. More trecently, the A.C. Nielsen Company,
asz mentioned earlier, conducted samples of bicyeling activity
in three different states (4,5,39). Nielsen, in addition to
determinihg the percentage of users in a &tate or area, also
examined trip purposes and the number of days ridden in a
one-month period. However, only limited mileage data were
collected. Hanscon and Hanscon of the State University of
New York at Buffalc have reported on detailed travel data
gathered in TUppsala, Sweden (22). The study used a self-
administered travel diary kept by all household mambers over
16 for a five-week period. The findings show that akout
300 randeomly selected households from six predefined life
cycle groups used bhicyecles to account for over 11 percent of
their total movements in any typical week pericd. Over
21 percent of all trips were made by bicycle. No trip length
figures were reported in the Uppeala study.

In the past two to three years, many studies, reports,

and papers have been written describing the construction
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methods, materials, and design standards and geometric
characteristics that will provide the "heost" bikeway for the
money {1,25,37). Criteria for locating bikeways are being
developed, interscction redesignes are under consideration,
and specific signing for the bicyclist's use are being
discussed (37,13,35). Other studies have sampled potential
bicyecle users to determine latent demand for bicyecle
facilitles (7,8)., While many timez this latter type of data
may provide a "feel" of what potential bicyclists may Jdo if
certain special bhicyele facilities are constructed or
improved, it alsoc can often lead to unreliable results due
te the subjectivity of the survey,

Current trends in transportation planning processes are
leading away Lrom the efforts to collect massive amounts of
‘data and are emphasizing a more refined process, i.e.,
disaggregate data sampling (18). Disaggregate data collection
is the process of collecting sample data in order to establish
general lzed relationships between variables that can then be
applied in similar situations without having to collect basic
 data agaln. For example, the number of trips per household
is directly related to the number of automobiles owned. This
relatjonship, once determined from previous study, ¢an then
be used in similar undertakings, and trip making can be
predicted on the basis of auto ownership, This reduces the
need for a large home interview sample to be collected. Data
on auto ownership are already avallabkle from other sources,

such as the Bureau of the Census {11).
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TUnlike driving an automobile, which is a well
established part of the average American's travel patterns,
bicyceling is still, to many, a recreational pastime only,
similar to skiing in winter or swimming in summer. A regular
vear-round bicycle uscr 1s hard to f£find, Because of the
nbscuriéy of this individual, data collected on the habits
of a regular user may likely be subject to small sample

hiases and resulting skepticism of the findings.

BACKGROUND

This paper attempts to expand on pasgst research by
providing a disaggregate data set of travel characteristics
and accident experiences, including mileage figures, of the
ragular adult bicvele user. The data were obtalned from a
- sample of the League of American Wheelmen members. Mombers
of a local bicycling organization, the Washington Area
Bicyelist Association, were also asked to respond to the
questionnaire so that data from bicyclists belonging only
to local clubs could be compared with cyclists who have
~ joined a national organization.

The League of American Wheelmen (L.A.W.) was founded
in lﬁéﬁ by Issac B. Potter in Newport, Rhode Island, as a
club dedicated to improvements in road surfaces for safer use
.hy whaelmer, as bicyclists were ralled then. The Qffice of
Road Inguiry, the predecessor to the current Federal Highway

Administration, joined forces with L.A.W. in copordinating

these efforts for good rocads, In fact, General Roy Stone,
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who was appolinted as head of the road agency, worked closely
with Potter in the call for improved surfaces, The annual
L.A.W, membership increased to a peak of 150,000 at a time
when the United States' population was less than a third of
what it is today. Construction began on cycle paths argund
the turn of the century. While the ilncreased usage of the
automobile definitely reduced bicycle riding, the takeover
by the electric railway of the side paths originally con-
structed for bicycle use playved a major role in the decline
of the bicyele (29),

The League membership declined rapidly in the early
1900's but interest was still evident due to the sporbt of
bicyocle racing, sponsored and supervised b the League. When
the Amateur Bicycle League of America was formed around
'1926, L.A,W. became inactive until 1965 with Dnlf some minor
attenpts at rebuilding. 1In 1965, the EDD.memhers remaining
in L.A.W. and living in Chicago, the headguarters at the
time, decided to reorganize the group. Since thét year,
boginning with the original 200 members, the organization has
' grown dramatically to 4,500 persons in mid-1973, and to just
avey Q,DUU in early 1975, L,A.W.* has projected A member-—
ghip as high as 100,000 within the next two to three years.
Promotional efforts by the blceyele manufacturers combined
with the increased interest in bicycling are expected to

account for this increase {(20).

*Through communication with L.A.W. and the Washington
"Area Picyclizt Association (sea page 12}, the abbreviations
25 shown are preferred,
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The Washington Area Bicyclist Association (WABA) was
founded in 1972 to provide a voice for bicyclists in the
Washington, D.0C., metropolitan area. WABA, since that time,
has been instrumental in a number of projects that have
helped make Washington a safer and more enjoyable place to
bicycle, For example, they have provided user input to the
highway department in determining hazardous river crossings
for cyclists, 1In early 1975, WABA had a membership of

almost 1,000 persons {(34),

METHODOLOGY

Conventional transportation studies concerned with
travel and trip characteristics of a group of travelers or
potential travelers usually involve a detailed interview
. survey of a random sample of the individuals under study,
This methed was chogen as the most advantageous for the
purpose of this study. Because the regular bicycle user
would be hard to locate in substantial number in any one
area for the purpose of collecting enough data for
- reliability, the nationally recognized and largest bicyeling
organization in the country wasg selected to provide the
samplé;

League members were neot chosen to represent the
typical American bicyclist of today. This would be a gross
misrepresentation of the facts, Instead, L.A.W. cyclists
were asked to provide information on their cycling habits

and accident experiences because of three reasons. One,
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they represent the largest organized group of bicyelists
that could e reached in an orderly and efficient process
through a mailback gquestionnaire. Two, because the member-
ghip had increased so dramatically in the last two to three
years, the researcher hoped that many of the members were
also new to bicyeling, and therefore might have different
riding patterns and accident involvement rates than older
menmbers, Third, as a further result of the premise that
many hew members were new to bloyeling also, 1t might be
easily assumed that their riding characteristics and purposes
migﬁt very well reflect to what & person beginning to cycle,
or considering it, might correspond.

The Washington Area Bicyclist Assoclation was used in
crder to obtain samples from membersz of a bicvcle erganiza-
tion that were not members of a national group. Each person
gent the guesticnnalire was asked if he or she was a member
of a national club. If the response was ves, their data
. were not used in the analysis.

| In general, the study design for this investigation
consists of four broad phases, npamelys (1) defining the
problem, (2) collecting the data, (3) analyzing the data,
and (4) preparing summary statistics usable by the trans-
ﬁnrtatinn planning community and others interested in the
bicycle mode of travel. The analysis phase involves the
use of methodologles somewhat gimilar to those employed by
urban transportation planning studies, including the use of

statistical comput2r programs available from the Federal
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Highway Administrationts IBM 360 library of transportation
planning programs. The final phase consists of organizing
and listing the findings in an easily accessible format.

The flow chart in Figure 1 shows the methcod of approach

followed in this thesis.

Praokblemn
Statement

!

sStudy
Objective

!

Pesign Pre-tezt and
Questiomaire = Redoasign

l

Perform
Survey

l

Edit, Ceode
and Keypunch

l

Analyze Data

i

Summarize Findings

FIGURE 1 - FLOW CHART OF METHOD OF APPROACH



CHAPTER IIT
COLLECTION OF DATA

DESIGH OF QULESTIOHNNATIRE

It was determlined that the scope of data cnllectiﬁn
efforts should be nationwide in order to discover 1if there
were substantial differences in riding characteristics and
distances traveled by bicyclists living in urban areas versus
rural areas, hilly or mountainous areas versus flat terrain,
cold climates versus warm climates, and other similar
comparisong,. However, only essential personal data and
. travel information would be asked of each respondent, The
idez was not to goverburden the effort with unnecessary data
requests, Lengthy questionnaires tend to compromise the
gquality of the data that are being requested,

The national headguarters office of the League of
-_American Wheelmen, locatzd in Palatine, Illinois (& Chicago
éuhurh] was preparing to mail a copy of the League's Annual
Repnrt“tﬂ each of its approximately 9,000 members in Spring
1975, Included with the mailing would be a ballot o elect
next year's Regional Directors, and a postage paild return
envelope. After the idea of the questionnaire was discussed
with the L.A.W. Board of Directors, an agreement was reached

that allowed the form to be inciuded in the mailing. The

15
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questionnaires would be collected and forwarded tc the
researcher for ahalysis. The Board felt that the data
collected would also be beneficial to the League because
they would have the opportunity to learn more about their
rapidly growing membership.

The guestionnaire was designed in cooperation with
L.,A.,W., and with the idea that a simple checklist type of
response would probakly yield the greatest number of returns
with the most accuracy. However, this checklist format could
not be followed throughout because discrete numerical data
on trip purpose and overall bicycle travel were desired, It
was hoped that the enclosure of the guestionnaire with the
ballot would increase the number of responses recelved,
Similarly, L.A.,W. thought that people responding to the
.'questinnnaire would be more likely to cast their ballots,
and mail both items together, |

The instructions on the guestionnaire stated that only
persons 16 vears of age or older were to respond. This was
in order to obtaln data only from those members who were
'amast likely to have an automobile available for thelr use in
addition to a bicycle. The instructions also requéﬁted that
the most active rider £ill out the form, Although family
memberships are avallable in L.AW., only a very small
percentage of the total membership is in this category.
Therefore, in seome ¢ases, only one member of a bicycling
household filled out the gqrestionnaire, probahly a male.

This would likely lead to a male bias in the final sample.
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Nonetheleszs, it was felt that there would be a sufficient
number of female respondents to identify any significant
differences between the sexes,

The information asked of each respondent was divided
inte two broad categories. The first pertained to personal
information including geographical location of the respondent,
and the second category included questions relating to the
| respondent®s bicyeling activities, as wall as any accident
experiences encountered in the last vear, Table 1 summarizes
the informaticn that was requested of each respondent.

The cuestionnaire was pre~tested on 18 individuals in
the Washington, D.C., area who were considered very know-
ledgeable on the subkject of bicycling, including planning,

j—.iF

i_l.
1da
1™

design, and safety-related issues. They were, in addit
Iregular bicycle users, by the definition in the question-
naire. The persons tested included U.5. Department of
Transportation staff working 1n the fleld of bicvcle transport
and representatives of the local bicycle ciubs, Comments and
suggestions from these individuals were considered and
..upprupriate deletions, additions, and rewording were
accomplished, In particular, many subjects felt they could
not adequately respond to the gquestion invelving "accidents",
The researcher decided to use the term, "serious fall or
collision™, and azllow the respondent to indicate severity.

The final version of the gquestionnaire iz presented in

Appendix A.
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TABLE 1

INFORMATION REQUESTED ON QUESTIONNALRE

Category I - Personal Information

- Age |

~ Hex

- City, Etate,-and ailp Cmde-

= Populaticn size and tupdgraphy of area where
respondent lives |

- Number of automobiles available for respondent's
use

Category II - Bicycling Information

= Bicycle type and eguipment on bicycle

~ Respondent's cycling experience and riding habits
with regard to rain, darkness, and temperature

-~ Riding activities In 1974 including total mileage,
months ridden, per:entaée on weekdays, and number
of trips and miles for different trip purposes

— Functiocnal class of road where majority of cycling
took place in 1974

- Accident experience in the last year, including
location of crash, and what the bicycle collided
with _ _ _ ) _

— Estimate of 1975 biecycling compared with 1974 miles

— A "gnapshot" of bicycling activity during the one-
week period immediately precaeding the filling out
of the questicnnaire,
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.PERF ORMANCE OF SURVEY

On March 15, 1975, the guestionnaire and the ballot
were sent to 5,405 members of L,A.W, who were on the mailing
list as of late February. It was stated in the mailing that
all returns had to be received at L.A.W. headguarters by
April 1% in order to be counted. The final number of bkallots
received was 4,342, or 51.7 percent of all those mailed.

With the ballots, 3,270 guestionnaires {38.% percent of the
total sent out) were returned that were used for this
regsarch, An additional 38 forms were wunable to be used dus
to incomplete information provided for some basic guestions.
Also, 618 of the questiconnaires were recelved after the data
were analyzZed. Therefore, 3,926 guestionnalres were actoaliy
returned (46.7 percent).

Geographically, the returns represented all 50 states,
although some states in the vicinity of the L.A.W. head-
gquarters near Chicago have a very large membership and were
somewhat over-represented in terms of each state's population,
Map 1 displays the level of response from each state. The
League of Amerjican Wheelmen iz broken down into 15 different
Regions for administrative purpeoses. The breakdown ils based
in part on gecgraphy and part on the number of members, The
number of mailings that went to each Reglion was noted by
L.A.W., so that tabulations of returns could be recorded. A&
complete summary of the number of returns and percentages by

Region 1g included in Appendix B,
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GATA PROCESSING

A requirement of the questionnaire was that it should
be as simple to code as possible in order to facilitate the
processing of data. Any thought to make the form self-
codable for the respondents was quickly rejected because of
the necessary complexity expected in any instructions that
might have to be provided. Also, the time reguired to
carefully spot check every £fifth or tenth return might better
be used in actually ceding the data. An 80-column format
was developed where all the information provided could be
coded on one form and then keypunched. An example of the
coding form used 1s precented in Appendix C. Each response
was carefully edited and coded before being keypunched and
verified. After the data deck was produced for each day's
returns, special edit programs were run to spot any abnormal
or non-gensical data.

Difficultieﬁ arose with certailn guestions on the formn,
- Duestions 15 through 17 requested information on the
respondent's most recent collision or fall., The individual
was requlired to answer this set of gquestions only if he
responded positivelr to question 14, "Have you had-a Colli~
sion or sarious fall in the last vear on your bicycle?™
Evidently, many respondents did not notice the comment to
continue answering at question 18 if the response was "No"
to the guestior just discussed. Others wrote on their form
that they understood the instructions but wished to provide

informaticn on past collisions or falls. This problcom was
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solved by only considering positive responses to question 14
for establizhing accident rates. The additional information
provided by some of the respondents who did answer cuestions
15 through 17 was used when investigating accident pattormns.

There also was a minor problem with the guestion that
inguired as to the minimum temperature at which the respondent
did not usually ride his bicycle, It appears that many
cyclists in the colder climates of the country ride often
when the temperature is 0 degrees or even below. As thisg
was not expected, no provision was made for coding sub-zero
temperatures, Congegquently, all responses of Zero degrees or
below were codaed as 01 in the appropriate columns. Therefore,
the mean temperatures for some northern states discussed In
this report are somewhat higher than what was actually

‘reported,



CHAPTER IV
ANATYSTS QF DATA ON AGCREGATE BASIS

This chapter anelvzes deta from all respondents on an
aggregate basis,., That i=, data frem all returned cuestion-
naires are used to arrive at [igures for average annual
miles traveled, average trip length, overall accident
experience, and similar items, The following chapter
analyzes the data by examining similar variables but
characterized by the respondent's bicycling experience,
gqeographic location of residence, age, sex, and similar

. Categorlies,

GEQGRAPHIC AND POPULATION GROUP DISTEIBUTIDN

A total of 3,270 usable guestionnalres were recelved
with responses from all 50 states and the District of
Columbia, It should be aoted that allrsubjEEts did not
provide responses to every inguiry, For this reason, the
total response in the following analyses usually ﬁill not
be equal to 3,270, A question was asked of respondents as
to the population size of the metropolitan area where they
lived. Five choices were provided, ranging from greater
than one million to less than 5,000, which was classified
a5 rurai. Tgble 2 shows the distribution that resulted

From this guestian.

23
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TABLE £

DISTRIBUTION OF RESPONDENTS BY METROPOLITAN AREA SIZE

. . Number of | Percent [[U.S. Population
Mﬂtrﬂpglltan Area Size Responses | of Total Percentadge
Greater than 1 Million 1,087 32.4 32.4
250,000 to 1 Million 482 14 .8 13.5
50,000 to 250,000 702 - 21.5 11.7
5,000 to 50,000 791 24,2

' ' 41.4
Less than 5,000--Rural 232 7.1
Total ' 3,204 100 .4 10¢.0

Although not intended, the returns showed an almost even
split bztween areas greater than 250,000 pnpulatinn and thosae
less than 250,000, This particular split corresponds closely
to that of the United Btates as a whnlg {41) . However, a
goodness of f£it test (p=.05%) showed that a significant dif-
ference exists between the overall distributicns,

ﬁicyclinq ease is dependent on both the gearing of the
bicycle and Ehe topography of the land. Table 3 éhuwé the
response to the guestions regarding the topography of the
area where the respnnden£ lives, and the topography of the
area where the respondant does most nf his bicycling.,

Upon examining the responses, two interesting items
are noticed, First, it appears that rolling terrain does not
inhibit bigyeling. While 42,7 percent of the respeondents

stated that they lived in areas that they considered rolling,



TABLE 3

DISTRIBUTION OF RESPONDENTS WITH EESPECT TO TOPOGRAPHY

Character of

Respondents
Living in

Percent of

Eespondents
Riding in

FPercent of

Topography Thiz Type Area Total This Type Area Total
Moastly Flat 1,398 42.8 1,091 33.4
Moztly Reolling 1,623 45,7 1,875 6.5
Mostly Steep Hills

or Mountainous 242 753 197 6.1
TOT AT 3,263 100,0 3,263 100.0

GE
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60,5 percent of the respondents reporited that they bilcycled
in relling terrain. It may be presumed that with the
tremendous increase in sales of the l0-geared bloycle many
cyelists actually seek out rolling topography in order £ﬂ
use the gears. The second item that is seen in the Table is
that there are almost 20 percent less respondents who live
in steep or mountainous terrain reporting that they alﬁq
kicyele in that type ftetrain. This may show that even
bicyecles with 10 gears cannot be uéed Vvery easily in very
steep areas. However, the small sample-respmnding in this
category {less than 7 percent of the totzl usable data) may

not be representative of the larger population,

AGE AND SEX DISTEIBUTION

Gf the respondents who provided information on thelr
age and sex, 2,873 were males (88 percent) while 391 were
females (12 percent), This large male sample was expected,
and due, 1In part, to the fact that the majority of members
in L.A.W, were males. The researcher still felt that
comparisons between the gexes could be made with a failr
.degree of reliability, kecause almost 400 responses from
wonen were received,

The mean age of all respondents to the questinnﬁaire
was 37.7 vears, with only a minocr difference hetween the
sexes., Filgure 2 shows the age distribution of the
respmndgnts. It iz somewhat surprising to sSee the large

number of persons older than 46 {28.7 percent) that were
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active eyclists.,  The oldest respondent was an B2 year old
‘man, and there wears 54 per scns above the age of 66 who were
congidered regular rlders fur the purposes nf the survey,
It is alzc interesting to note that the latter age group--
above 66 years ok age-—averaged more mlles rldlng per year
than any other age group. {This is discussed in more detail

later.)

AUTOMORILE AVAILARILITY
Fespondents were asked how many auntomobiles were
available for their use. Table 4 shows the distribution of

the respondents with respect to the number of automobiles

availahle, :
TARLE 4 -
DISTRIBUTION OQF RESFONDENTS WITH
RESFECT TO AUTCMOBILE AVATLABTLITY
Number of _
Asbonobiles | Numerof | reroent of
Available fdr Use P . tota
0 - 177 1 5.4
1 1,379 42.4
2 1,400 O 43.1
3 236 | 7.2
4 or more : 60 1.9
3,252 100.6




2%

It can be éeen that only 5.4 percent of the respondents
do not have any available autos. The age distribution showed
that there are an appreciable number of respondents whe are
60 years of age or older who may not need a car, Alsoc, sSome
of the younger respondents are probably college students who
do not own a car, There were more respondents with two cars
(43.1 percent) than one car (42.4) available., Multiple car
respondents account for 52.2 percent of the total and there
are on the average 1.6 automobiles available for each
respondent, Tt is difficult to relate these figures to any
naticnal data because the L.A.W. survey was addressed to
individuals whereas national sampling is usually made on a
"per dwelling unit" hasils.

A study completed in 1971 in Reston, Virginia. a "new
town" type suburb of Washington, D.C., showed a very similar
distribution of aute aveilabllity, based on dwelling
units (30). It igs likely that the respondent in the bicycile
user survey was, in fact, providing information on automcbile
availakility for the household, bkecause the respondent
‘appaars to ke the household head. If that ig the case, the
soclo-economic status of the L,A.W, membership would be
comparable to that of Reston, that is, of higher middle class

suburhan characteristics.
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BICYCLE TYPE AND EQUIPMENT
There was an overwhelming majority of respondents
(96,8 percent)] who stated that most of their riding was on
bicycles that had five speeds or more. Tabkle 5 shows the

distribution with regard to bicyvcle type.

TABLE 5

DISTEIBUTION QF RESPONDENTS
WITH RESPECT TO BICYCLE TYPE

Bicvcle Tvpe Number of Respondents P;rcent af Total
One Spead 25 0.8
Three Speed g0 2.5
Five or More 2,150 96, 8

3,255 108.C

Although all types of bicyeles are being sold today,
the multi-speed bicycle (3, 5, or 10 speed) has taken over
ag today's popular model., It is estimated that some
' 85 percent of bicycle praduction today is of the multi-speed
variety {(14}. This trenid iz evidenht in the regsponses
receiﬁed, for less than 1 percent reported that they
commonly used a one-spead bicyvcle.

Respondents were asked whether or not thelr bicycles
(and themselves) used certain types ¢f equipment, The
equipment ranged from rear view mirrors, lights, and helmets

(safety equipment), to registration of the bicyclie. Whether
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or not the bicvcle was egquipped with an odometer or cother
device to measure distances was also noted. This latter
item playved an important reole in determining the accuracy of
the trip lengths and overall mileage figures reported in
other sections of the guestiponnaire. Results of these
inquiries as to eguipment usage are displayved in Figure 3.

Over one-third (3% percent) of the sampled members
reported that they did have odometers or used some other
mMeasuring device. Thn order to ﬁiﬁcﬂver"if any sSignificant
differences exXisted in reporting mileage between those who
did have odometers and those that did not, a statistical
T-test was performed on the data. Respondents who stated
that they 4did not have a measuring device actually reported
mileage figures 4.3 percent higher than those whe did have
an odomster. However, there was no statistical difference
between the two groups at the ,01 level of significance,

(The T-test analysis is chown in Appendix D.)

EIC&CLING EXFPERLENCE
The length of time that the respondent had been
bicycling prior to £filling out the survey form was important
(e knﬁﬁ in order to discover any differences that might
exist in accident or riding characteristics hetween different
groups, Table &€ shows the distribution of respondents with

regspect to their vears of contlnuous bicycling experience,
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Q. Does your bicycle have ' Q. Do vou wear a helmet?
a4 rear view mirror?

Do vou use lights? Q. Does your hicydle 0. Is vour bicycle
have an odometar? registered?

FIGURE 3 -~ RESPONSES TO EQUIPMENT USED - L.A.W. SAMPLE

A
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TABLE &

DISTRIBUTION OF RESPONDENTS WITH
RESPECT TO BICYCLING EXPERIENCE

Experience Numker of Respondents | Percent of Total
'Less than One Year L 116 3.6
One to Four Years | 1,566 | 48,1
Five to Ten Years - 916 - 28.1
More than Ten Years 657 . ' 20.2
TOTAL ' 3,255 - 100.0

The word "continuous" was used in the bicycling
Eﬁperience guestion in_prdqr to prevént pefﬁﬂné“frnm ;nunting
childhood bicyveling in the total ‘years they use as past
experience. The researcher felt that many.nlder adults who
miﬁht include thesé years, hicycied underlﬁifferent conditions
than those of today, and therefore it should not be con-

sidered comparible experlence,
Y

The snall response received to the choice "less than
onie year" was probably because the gquestionnailre was
directed at those members who could provide trip figures
and milezge data for the vear 1974, Since the form was
malled in March, 1975, some potential respondents could not
provide 1974 information if they had begun to hicycle within

the la=st 11 months.

Over half (51.7 percenkt) of the respondents stated

that they had been bicycling regularly for foulr years or
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less. This time period corresponds very clogely to the
bicycle boom that started in the early 70's, Apparently,
much of the League of American Wheelmen's membership growth
in the last two or three years iz made up of persocns just

beginning to bicycle.

TOFAL MILES RIDDEN IN 1974

The average mlles ridden during the year 1874 for all
respondents was 2,332 miles, Thig is based on an average of
8.9 months of the year that respondents rode, or about
260 miles in every month that the respondents stated were
sultakle for cycling. The distribution of regpondents with
regard to the number of miles traveled is shown in Figure 4.
Thera are 315 respondents (9.8 percent of total) stating that
- they rode over 5,000 miles during 1974, and of these, 44
returns showed mileages in excess of 10,000 miles. Many of
these were from persons who had done extensive touring during
the yvear.

Tt should not be considered common for mileages greater
than 4,000 or 5,000 miles a year to be traveled on a blcycle,
However, these latter annual mileages are definitely within
reasoﬁ; kecause a regular bicycle commuter traveling 15 to
20 miles a day, or a recreation bicyclist riding 50 to 75
miles each weekend (not too uncommon), will come close to
totaling this many miles, Still, over a third of the
respondents {34.8 percent) reported that they traveled less

than 1,000 miles during 1974, For comparison purposes, it
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should ke noted that the average passenger car traveled
9,992 miles in 1973, and the.average'mntnrcyclé traveled
4,498 miles (23). Map 2 shows the average miles traveled
in each state. Map 3 shows the average manths ridden_in
each state. As expected, those states with milder winteré
experienced both more miles tfavelad.and more aﬁerage months
in which riding took place. |

As mentioned previously, over one-third of ﬁll
raegpondents stated that their bicyvcles were eﬁuipped with
adometers. The student's T~test, at the 9% percent level of
confidence, showed no significant difference in mileages re-
ported by those who had odometers and those who didn't (Appen-

dix D), The test is based on over 3,000 respondents with
combined bicyele riding ©f more than 7 million miles,

Table 7 shows the dis;ributinn of responses to the
guestion that asked "How much bicycling de you think you
will do in the current yeaé as compared to the past year?®
Cnly 176 responses (5.4 percent]) stated Ehat they would ride
less or mucﬂkless. Over 1,800 respunﬁents (almost 60 per-
cent) reported that they will ride more or much more, There .
were many comments on this question with a2 number of per-
gsons stating that they planned to hegin riding . to work by
bicycle. Also, a few respondents mentioned plans for riding
" on the Bike Centennial Route this summer from coast to coast.
Respondents were also asked where most of their riding

nncurrgd. They were prqvided with_faur facility types to
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MAP 3 -~ AVERACE MONTHS RIDDEN DIRTING 1074
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TABLE 7

DISTRIEBUTION OF RESPOMNDENTS WITH
EESPECT TO PROJECTED BICYCLING

Frojected Bicyecling | NMumber of Respondents

Percent of Tobtal

Much Less 25 0.8
Less 151 4 .6
About the Same 1,232 37.8
More 1,281 39,3
Much More 574 17,5
TOTAL 3,263 100.0

choose from and asked to provide the percentage of miles

they rode on each facility,

Figure 5,

The results gre shown 1n

It should be noted that less than 25 percent of the

respondents (N=705, N=663) reported any travel at all on

special bhicycle facilities including bicycle routes, lanes,

or sSeparate pathwayvs. This travel amcunted to less than

7 percent of the total miles traveled by all respondents.

This may he due to the relative scarcity of special

facilities {although almost every city has made an attempt

at installing some type of bikeway), or the fact that most

respondents did not find any advantage to using a bikeway,

and therefore did not,
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TRIP PURPQSE ARD LENGTH

A section was provided on the survey form that reqﬁested
each respondent to provide information ﬁn the total average
number of trips taken and the average miles traveled per
month for each of five distinct trip purposes. Figure 6
shows the distribution of respondents who rode for each trip
PuUrpose, |

Almost €5 percent of all responsents reported using a
bicycle for recreation riding and/or touring, and almost half
reported using a bicygle for either work/school commute trips
or utility trips. More than a third of the respondents stated
they made trips for the sole purpose of exercising. Less
than 10 percent reported that they raced. The Leaque of Amer-
igcan Wheelmen had acguired a reputaticn as being primarily
a touring organization. Apparently, many new members are
using bicycles for commute-type trips and other utility pur-
poses in additicon to regreation and touring.

Table 8 provides details on the characteristics of each
trip type iﬁgluding the average round trip length. It is seen
that although the recreation and touring trip accounts fﬁr
cver 50 percent of the total miles traveled each menth, the
work or school commute trip accounts for almost a third of
the total trips reported each month, This, of course, is be-
cause the gommute trip is made much more freguently than other
types. The wtility trip category accounted for a surprising
17,6 percent of all trips but only 6.4 percent of the total

miles. The low round trip distance of 4.5 miles acéﬂunts for

£



Trip Purpose

Recreation/Touring

84. 3%

Work/School

).

Urtility

48. 2%

Exercige

36.3%

Racing

B.65%

Q 10 20

FIGURE 6 ~ DISTRIBUTION OF RESPONDENTS WITH RESPECT TO TRIP PURPOSE - L.A.W.

30 40 50 60 F0 a0 a0
Fercent of Respondents Making Trip

100

e



TADBLE B
TRIPF CHARACTERISTICS BY PUEPOSE -~ L.A.W.

All Respondents Average Average Average
Trip Total Trips|Percent |Total Miles|Percent |Trlps Per iMiles Per | Round Trip
Purpose Reported [of Total] Reported [of Total|Month Per {Month Per rDistance Per
Por Month Trips Pey Month Miles Fespondent! Rospondent| Respondent
wWork/schoal 22,283 33.1 179,675 21.7 13.48 111.5% 5.1
Recreation/ _ = ==
Touring 19,665 2%.3 433,991 52.4 7.1 157.4 22.2
Utility 11,843 17.6 53,236 6.4 7.5 33.7 4.5
Exercise 10,5821 16.1 110,175 13.3 9.1 92. 8 10,2
Racilng 2,607 3.9 51,778 5.2 9,3 184,9 19,9
TOTAL 67,215 100.0 B28,856 160,00 - - -

A1l Purposes

£
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. this difference. The overall average number of trips and
- average number of miles traveled by all respondents eacﬁ
month aré 9.8 and 132.6, respectively. This reduses to an

averageg round trip length of 13.5 miles for all trips.

Total trip percentages by purpose were tested against
these of total miles to note if a significant overall dif-
ferencs exists between the variables. The goodness of £it
test {(pp=.05}) showed the results were significantly different:
the cne variable could not be used as an indicator of the
other,

When asked "What percentage of the total miles you
traveled in 1974 was on weekdays?", respondents reported that
45,4 percent of their riding Dccurred'og Monday through
Friday, and the remainder (53.% percent) on weekends. When
these figures are studied in conjunction with the trip
characteristics table, i1t appears that some recreation and
exercise trips are being made during the week, because
utility and cnmmute1trip5 (assumed to be made on Monday
through Friday only) account for less than 25 percent of the
total miles,

An attempt was made to cobtain a Ysnapshot" of bicyeling

“activity during a one-week period, The questionnaire asked
the respondent the number of trips taken in the weak
immediately prior to the time the form was completed. In
most cases, the zeven-day period fell during the last weeks

of winter er the early weeks of spring, not ideal bicycling
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weather. Throughout the country, the weather was cold, anowy,
or rainy with the possible exception of a few mild winter
states, Even under these conditions, over 67 percent
(2,188 of the 3,256 responding) stated that they had made
at least one trip by bicycle during the week, Of these,
almost one-third (31.2 percent) reported making 5 or more
trips which suggests commuting to work or school, Many of
the respondents living in states that have harsh winters with
Season-long snow cover reported that thgir bicyoles were
undergoing winter "tune-ups". One man from Alaska who
reported no trips made in the week commented, *There's four

feet of snow on the bike pathi”

ACCTIDENT EXPEEILENCE

There were 3,245 responses to the guestion, "Did you
have a collision or seriocus fall on yvour bicycle last yvear?"
0f theze, 6% (ar Ei.é percent)] answered “yes* and 2,555
{?E;E percent} responded "no". Upon examination, the actual
‘number of collisions or serious falls experienced by these
. 694 individuals showed that 126 persons, or 18.2 percent,
ﬁere involved in more than one incident, Table ¢ shows this
distribution,

The terminology "colllslion or serious fall" was used
in place of "accident® in order to allow some judgment on the
part of the respondent as to what he considered a serious
mishap, Based on the grand total of 7,546,287 miles reported

by all respondents in 1974, the accident rate is 113 per
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TABLE 2

DISTEIRUTION OF ERESPOMNDENTS
REEPORTING ACCIDENTS

Number of Number of Total Number of
Accidents Reported | Respondents | Accidents During 1974
MNone 2,555 0
Dne 568 568
TwWO 103 205
Three or Morsa 23 20
TOTAT: 3,249 854

million bicvele miles traveled, Appendix E contains a
complete state-~-by-state breakdown of accident rates based
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respondents living in that state, It should be noted that
this rate reflects collisions and falls that resulted in
both bicycle damage and minor scrapes and brulses, as well
as thnse.accidents that reguired professional medi:al.
treatmant.

In order to stratify the accident data, four categories,
cach describing a certaln seriocusness of injury, were pro-
vided for the respondent +to select, Table 10 shows tﬁiS
distribution of injury severity for all accidents reported.

a5 explained earlier, zome respondents provided
information in this and the following sections on incidents

that occurred in cther vears in addition to 1974. However,
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TABLE 10

DISTRETRBUTION OF EESPONDEWNTE WITH
RESFECT TO SERIOUSNES: OF INJURY

. : Numhber Percent
Seriousness of Injury Report ed of Total
No Injury
{Bicycle Damage Qnly) 148 17.0
Minor Scrapes and Bruilises 479 55,1

Moderate Injury
(Required Emergency Room 134 2.2
Treatment }

Ma for Injury =g 6.7
{Required Hospitzalization) !

869 3100.0

in the determination of all collision rates on a per mile
hasls, adjusted values that reflect 19?4.mileage traveled
are shown in the takles and figures.
Less than 30 percent of the collisions and falls

resulted in injuries where professional medical treatment

was needed. A total of 193 reswondents (1974 adjusted
Tigure), or 27,8 percent of the total persons reporting at
least one fall or collision, reﬁuired at least an emergency
room or doctor visit. This total expands to 237 actual
incidents when adjusted for those reporﬁing more than cne
collision or fall, or a rate of 31.4 serious accidents per
million bicycle miles, This incident rate {(31.4) i=

equivalent to an injury requiring some type of medical treat-—
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ment every 31,800 miles, or one 1lnjury approXimately every
14 vears of riding for a L.A.W. momber. When only the very
gserious injuries are examined {those requiring extended
medical treatment), the rate is 7.6 per one mililon miles,
or ohe such accident every 132,000 miiles, This means that
an L,A,.W. member might experience this type of injury once
in 57 vears, OF course, other factoras, such as the sex Gf
the rider, years eXperience, city size, and other variakles
will enter into this estimate. They are examinhed in more
detail in the next chapter.

It is also important that one does not attempt to apply
these accident rate values to the general bhicyecling public.
As shown later, cyoling experience_tends to play an important
roie in accident irvolvement (along with age and other
"factors). L.A.W. members are probably more experienced
cyclists than the average rider, and probabkly travel o to
10 times as many miles as the average oycolist does,

The cause of the colllision or fall is, of course,
important to determine. ‘Jowever, the researcher felt that
- since official accident records were not studied for the
incidents that the respondents discussed, certaln infurmatiﬂn
was not avallable to make a fair determination of causze.
Also, maﬁy incidents were not reported, Therefore, informa-
tion on oniy the other vehicle, or object collided with, was
requested along with where the accident occurred and what
trip purpose was underway at the time of the crash. Table 11

shows the 7 distinct ¢lassifications of crash occurrences



TABLE 11

RATID OF SERIQUS ACCIDENTS TO ALL ACCIDENTS BY CRASH TYPE

All Collisions

Serious Collisions

occurrence | wuber rereent T Sonber egroerty | ratio
Fall 354 d40.6 g4 35.6 0.9
Moving Motor Vehicle 15% 18,2 61 25.9 1.4
Another Bicyele 142 17.1 30 12.7 Q.7
Dog, Animal 67 7.7 23 9.8 1.3
Stationary Motor Vehicle 37 4.2 5 2.1 0.5
Ralilroad Erussinga 27 3.1 6 2.5 0.8
Pedestrian 11 1.3 2 .8 0.6
All others 68 ﬁ.E 25 10.6 1.4
TOTAL 872° 100.0 236 106.0 -

nailroad crossing is part of "Fall" cateqory but is shown separately for closer

study.
b

Thiz table is for all accidents reported, not 1974 only.

HNOTE: The gcodness of fit test (p= .05) showed the percent of "serious
collisions" by crash type was not significantly different than thoze

rercentages for "all cellisions.”

is known, the other may be reasonably estimated.

Therefore, if data of only one type

6T
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and the total number of all incidents reported by collision
type, Also shown are those incidents that reguired
professional medical treatment, classified as "serious"
collisions.

The "sericusness ratio" shown is calculated by
comparing the percent of seriocus crashes to the percent of
@l) crashes reported for each type of collision. The higher
the ratio, the more serious that tvpe of collision., As seen
in the Table, collisions with moving motor wvehicles had the
highest ratio and collisions with dogs or othear animals also
ranked high, The "all other" category included many incidents
of heinhg forced off the road by a motor vehicle and falling
or striking an object. This probably accounts for the high
seriousness ratio of 1.4 in this category.

The most frequent crash type, listed simpiy as "fall",
contains incidents where the biloyclist did not actually
collide with another cobject other than the pavement or riding
surface. The comments recelivaed from respondents indicated
that akout 60 percent of the accidents in this category can
be clasgified as bicycliut erreor. A bigyclist turning too
sharply going around a corner and subseguently falling would
be an example of this. In the remaining 40 percent of the
incidents classified ag a fall, a poorily-maintained road
surface containing large pot holes or longitudinal cracks,
rocks, gravel, or other debris caused the bicyciist to fall.

ﬁil Gther reported collisions or falls which did not

fit in one of the first seven categories were grouped
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together. These inciuded a few cases of the bicyclist being
forced off the road by an auto or truck and perhaps then
hitting a tree or other object. Alsc included were a few
cases of mechanical failure of a bicycle component that led
to an accident., Only 26 respondents reported involvement
in this latter accident type which seens very low when it
ig realized that over 7 million miles of bicycle travel were
studied. It may be that the respondents maintain thelr
bicycles very well and, if a component does break, they may
handle the situation well encugh to prevent an accident from
occurring.

It is surprising to note from Table 11 that crashes
classified as falls and including those invelving rallroad
crossings accounted for over 43 percent of all a;cidents =3gls
over 38 percent of serinﬁs injuries, These crash types could
be consldered as single-vehicle incidents; On th2 other hand,
collisions with motor vehicles showed a lower than expected
percentage (28 percent) of the total accidents reguiring
medical treatment. There were a very small number of
| pedestrians struck by bilcvcles, but dogs and other animals
represented over 10 percent of the serious accidenﬁ cases
reported.. In addition, there were numerous comments from
respondents on the many "near misses" due to dogs.

4 large number of bicycle-bicycle cnllisions also were
reported (149 out of the total 872 accidents}, The separation
of motor vehicle and hicyele traffic is usually suggested as

the inherent sclution to reduce the number of bicyclist
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injuries and deaths, This is probably quite true for
fatality cases, However, the results as displayved in
Table 1! show that almost 60 percent ¢f all serigus injuries
reported could just as well have occurred on a bicycle path
completely separated from automebile traffic, This is a
fact worth considering when evaluating the safety benefits
of a =Zeparate hikeway.

Additional information regquested regarding accident
experience included the location of the_cﬂlliaiﬂn or fall,
and the trip purpose engaged in when it happened. These
results are shown in Table 12, A comparison of accidents by
location and activity as related to miles traveled in each
category is discussed in Chapter V.

It should be remembered in looking at Table 12 that
"although over B3 percentxuf the collisions poourred on major
and minor streets having no bicycle facilitiea, the wvast
majority of the miles traveled by respondents were on these
facilities. This relationship is disrugsed further in the
following chapter.

A last item directly involving accident exparience cn
the quEEtimnnaire asked those respondents who repufted having
one or more accidents in 1974 how many of these were
ﬂfficialiy reported to police authorities. ©Only 124 falls
or collisions (less than 18 percent of the total experienced)
waere reported. Thizs number represents a little over 64 per-~

cent of all the incidents reguiring profescional treatment,



TABLE 12

DISTRIBUTICN OF RESPONDENTS WITH EESPECT TO
- LOCATTION AND TRIP PURPOSE AT TIME OF ACCIDENT

Location of Number |Percent Trip Purpose at Number |Percent
Accident Reported|of Total Time of Accident |[Reported|of Total
Ma jor Street 291 4. H Work /School 160 18,4
Minor Street 451 5,0 Recreation/Mouring| 450 51..8
on-Street Bicycle 14 1.9 Ttility S0 1(.4
Farility (Lanes, Routes) )
Exercise 103 11,8
Off-Street Bicycle 29 5.5
Facility (Paths) " Racing 57 6,6

TOTAL 835 100, 0 TOTAL 860 100.0

£5
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This would appear to substantiate many claims that bicycle
accidents are under-reported., There was Evidenﬁe in the
comments of attempts at reporting some of the incidents
mentioned hut, in most cases, the respondent stated that the

police refused to file an official written report.

ATTITURINAL QUESTIONS

Recipients of the guestionnaire were also asked a
gquestion relating to the minimum air temperature at wvhich
they usually would still ride a bicycle. Intefestingly,
although the average minimum temperature of the 3,073
regpondents who answered this gquestion was 29.6 degrees
Fahrenheit, there was gquite a rahge noted when each individual
state was studicd. Persons in colder states, such as
_Lﬁycming and Montanz, stoted thot they usually rode uitil Lhe
temperature was below 15 degrees, Warner state residents,
such as Florida and California, showed a minimum over
35 degrees, The several respondents from Alaska stated a
- temperature of 36 degrees Was necegsary for them to ride a
~ bicycle, possibly due to long periods of time whenh gnow is
on the ground. Map 4 shows these minimum tempera:-ires for
each state. ©Of interest i3 the fact that there were 199
respondents (6.7 percent of the total)} that stated thﬁ£ they
still rode their bicyecle when the temperature was zero degrees
or below.

Other attitudinal questions asked the frequency of

riding done after dark and in the rain., The distribution of
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the responses to these dqueries along with those to a
guestion asked concerning obeying the vehicle laws is showh
on Figure 7.

It is seen that only 64.8 percent of the resPDndents
ride after dark either occasicnally or freguently, This is
surprigsing =gince the League of American Wheelmen members
probably represent the most active riders in the country. A
close relatinnshiﬁ exists between the number of respondents
who use lights {(60.5 percent) and thnseﬂthat do ride at night.
It appears from this that about 4 percent of the respondents
ride at least occasicnally at night with no lights.

Over 75 percent of the respondents stated tha£ they
rode in the rain; nmany commentoed that they also rode in 8now,
Apparently, many bicyclists feel that darkness is more of
‘an inhibitor to riding than weather and temperature con-
ditions. Accident rates for riders who do ride in the rain
and after dark are discussed 1n the next chapter,

With regard to the cquestion of obeying vehicle laws,
only 50.2 percent stated that they "always™ obeyed the laws
that applied to them as a bicyelist, However, there were
many comments that the applicable laws were unknuwﬁ Or vague
in the respondent's mind, This problem ig presently being
studied by the U,S. Department of Transportation {(32}. 2
special report on bicycle laws in the United States was
published in September 15974 specifically discussing manvy of
the cnnﬁradictnry and confusing laws now in existence (6).

The Natignal Committes in Uniform Traffic Laws and Qrdinances
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N=3245 N=3217
Fre ntly
G.%5% }

Never

Never (24, 2)
(35,1%) J
Occasicnally Qocasionally /

{49.5%) {66.2%)
. How often do wvou 0. How often do vou

ride after dark? ride in the rain?

wW=321J

——

. Do yvou ockbevy vehicle laws that
apply to yvou as a bhicyclist?

FIGURE 7 - RESPONSES TO ATTITUDINAL QUESTIONS - L.A.W.
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{(NCUTLO) will meect in 1975 to discuss updating the bicycle

section of the Uniform Vehicle Code, This latter document

iz a guide that most states adopt ag their wehicle laws
with minor alterations (40},

Returning to the guestion concerning law obeyance on
the guestiomnnaire, a large number of the 47,3 percent who
checked that they "usually" obkeyved laws stated that they
obeyved all laws, exCept they usually "slid by" STOP signs if
no traffic was coming., This treatment of the STOP sign as
if it were a yvield symbol 1s commonly practiced by many
cyclists, ihcluding the author, at deserted intersections.
Many times, a bicyclist can come to an almost complete stop
while still on the bicyele and continue on without actually
having his foot hit the ground. The dafinition of “stop® for
"bicycliste has undergone considerakle discussion in law
enforcement Circies and was considered as a possible change

to the Uniform Vehicle Code, A gpecial panel on bhicycle laws

(as part of NCUTLO)} recommended that no changes be made, and
that bicyclists continue to come to a full step at all STOP
 3igns. They did note that the bicycle is most unstable while
seing started and stopped, and increases the bicyclist's
danger, but they felt that it would be confusing to have
different meanings for a STOP sign {35)., It may be that many
L.A,W, members realize this danger and therefore commonly do
not make a complete stop at all STOP signs. Accident
experience analysis categorized by the different responses to

the guestion of law obeyance is discussed in Chapter V.



CHAPTER V
ANATYSTS OF DATA BY SPECTIFIC VARTABLES

Thiz chapter analyzes hoth mileaﬁe data and accident
data from a standpoint of what effect independent variables,
such as age, seX, eXperience, and similar items, have on the
numther of miles ridden or the pcagibili;y of accident

involvament.

ANALYSIE OF MILES RIDDEN

Age and Sex

Ag Figure 8 shﬂws,.on the average the male respondents
Itraveled ALlnost 300 wilies more DY pioycle over a yvear's
period than the female respondents. This difference of
almost 40 percent more mileage by males may reflect the
tenﬂencf for males to ride on longer trips than females and
‘also that the work or utility trip may not ke as easily made
. by the female due to dress or ¢ther restrictions, including
'ﬁarasament by motorists. This latter action was reported by
several female respondents. It should be remembered also
that the gquestiommaire was directed at the most active rider
in the family. In many cases, a women who did travel a great
many miles by bicycle could not respond because a male in the

household might have traveled even further,

=9
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The age of the respondent deoes not appear to have had
an infiuence on the number of milaes ridden., Figure 9 shows

the average annual miles traveled for each age group

- studied,

The oldest age group (those &6 to 82) averaged over
E,EOD.miles a year, over 1,000 miles more than the youngest
group aﬁd almost 900 miles more than all other age groups.
Many older respondents stated that they were retired and

rode almost on a daily basis., This may account for the very
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high average in this age group, but it should be noted that

there were only 56 responses in this age group.

Topography and City Size

Fignres 10 and 11 show how the average annual miles
traveled by the respondents differed accerding to the topo-
graphy and the siYe of the metropolitan area where they 1live,
From Figure 10, it appears that L.A,W. members traveled
further in areas that could he classified a5 steep hills or
mountainous than those who rode mostly where it was flat or
rolling. However, this difference 1s based on only 6 percent
of the respondents riding in steep terrain., Statistical
testing showed that there was no significant difference
between those riding in flat land and those in rolling
terrain, -
| Upon examining Figure 11, it appears that persons
living in smaller cities (those under 50,000) and in rural
areas travel less distance in & year than those in larger
cities. This may be due, in part, to the fact that many
| destinations are closer in a smaller siZe ¢ity, and therefore

Lrip lengths would he less.

Yeoars ﬁxperience

Figure 1? shows the average miles ridden in a year
stratified by the number of years that the respondent had been
continuously riding a bicycle., As a respondent cohtinues to
ride a bicycle over a pericd of years, it appears that he

travels further each year. The wvery low average of B0V annual
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miles traveled for those respondents with less than cne
vear's experience is probably not representative because
these respondents could not provide a full year's mileage
figures if they had beenh riding for less than a year, This
ﬁas an oversight in the gdesign of the questionnalire and that

mileage figure is shown for illustration only,

Auto Avallability

If it i=s to be believed that many cyclists are using
bicycles to complete trips that would otherwise have been by
agbher modes, then the miles traveled by bicycle should
increase if the respondents have less cars availlable, As

can be seen in Figure 13, this 1s exactly what happened.

Miles per Respondent

[ _ f
3000
2697
2394
2209
2166
2000
1000 .
0 ]
one One Two Three
or More

Numbher of Autos Available
FIGUEE 13 - MILES RITDEN IN 1974 BY AUTO AVATLABILITY
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Those rESpnhdents with no cars available traveled
almost 11 percent more miies by bicycle than those with one
automobile available, and almost 20 percent more than those
with three or more cars, These are findings that transporta-
tion planners might take note of; it appears that the bicycle
is being used as a substitute mode for some trips, at least

in the case of the respondents to this guestionnaire.

ANATAY SIS OF ACCIDENT EXPERIENCE

Age and Sex

While bhicycles are becoming more and more of a common
sight on streets and highways teoday, so are reports of
injuries and deathg to the c¢yclist (12). Therefore, it is
important to note what influence different wvariables appear
. to have on the rate of such incidents. Pigures 14 and 1%
show the aceident involvement rate per one milliconh miles
traveled v bicycle for both male and female and for differ-
inﬁ age groups.

Females appear to have a much higher incident rate,
- in both the category of all accidents reported and those
requiring medical treatment, classified az serious. This may
be due in part to the female having less riding experience
“than the male. However, ahalyvsis showed that there were
only minor differences between the two sexes in this respect.
It may also bhe that females do not consider bicycling as
dangerous as male riders. This premise was investigated by

examining the percentage of male and female riders who use
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helmets and mirreors, safety-related items. Males did show a2
12 percent higher usage of helmets, and a 3 percent higher
use of mirrors than females. One factor that might be
influencing the finding in this study is that only 12 percent
of the respondents were femazle, Although thils provided 391
individual cases of female riders to exantine, this dis-
proportionate sex division may not provide a good basis for
comparison, Incidently, motor vehicle accident studies show
females experiencing an accident rato about 20 percent lower
than males (2).

When different age groups are examined in relatlon to
thelr accident rate, it appears that older groups have less
overall accidents while the youngest group (ages 16-25)
showed the highest rate of 153,1 collisions or seriocus falls
"per million bicycle miiles, However, when only those accidents
reguiring medical treatment are examined, the trend iz some-
what reversed. The youngest group showed the lowest rate
(24,3) while the groups aged 46 to 55 and 56 to 65 experienced
serious accidents at the rates of 37.2 and 41,7, respectively.
The oldest group (ages 66~82) had a considerably lower rate
of 27.8. |

These diversge findings are difficult to explain,
although-it might be reasonable to assume that younger riders
might experience a higher overall accident rate due to
having lecs exrerience and possibly the tendency of the

young to take more charnces,
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Cycling Experience

Figure 16 shows the accident rate for all incidents
and also those classified as serious categorized by the
yvears of hicycling experience for the respondents.

Similar to the rates when stratified by age, it
appears that those cyclists with more experience have a
lower accident rate, In fact, the rate iz almost 50 percent
less for those with more than 10 years of riding exparience
when compared to those with less than one year's experience.
When only serious incidents are examined and the small
sample in the first category ignored (less than one and one-
half percent of total miles traveled fell in this category),

there is an obviovs decrease in this rate of incidence.

lcity Slze and Topography

Figures 17 and 18 show what the accident rates were
for respondents living in different size cities and also
riding.in different tvyvpes of terrain. There appears to be
nu_majnr dif ferences fur accident gccocurrence in different
glze cities, although there is a slightly lower rate for both
the cases of all accidents and serious accidents in smaller
cities than larger cities.

When topograpny 15 looked at as a possible factor in
influencing accident rates, there is a noticeable decrease
in the accident rate as the topography changes from flat to
rolling to sSteep. This is the reverse of what would he.

assumed to occur. However, it may be that oyclists exercise
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more caution on steep hills than when riding in flat areas.
These differences are not noticeable when only serious

collisions or falls are examined,

Locaticon of Crash and Trip Purpose

Table 13 permits comparisons to be made for accidents
that oocurred on different type facilities, ranging from
ma jor streets to separate kicycle paths. Similariy,
Table 14 provides information as to the trip purpose or
activity under way at the time of the crash, Off-street
bicyocle facilities (that do not allow motor wehicle traffic)
showed the highest overall accident rate, and alse an
extremely high serious accident rate. 1In fact, the serious
accident rate of V9.6 i1ncidents per million bicycle miles
Lraveled was the highest ¢alculated rate for any analyesis
done in the study. On an accident frequency basis, a L.A.W.
bicyclizst riding on off-street hikewayvs would likely be
invelved ih a gerious collision or fall reguiring professional
medical treatment once every 12,600 miles, or every five and
one-half years, a2 much higher freguency than any other
facility studied. No explanation iz known for this finding.
A guess might be that cyclists use less caution on this type
facility, feeling it is free of the menacing motor wvehicle
only to collide with a4 tree or fall on some slippery gravel.
Coincidentally, the lowest accident rate existed fﬁr bath the
categories of all accidents and serious accidents when those

incidents that occurred on bikelanes and bhike routes were



| TABLE 13
ACCIDENT RATE BY LOCATION OF CRASH

Total Miles All Accidents Serious Accidents
Facility Type Traveled by Number Rate Por Number Rate Per
. All Respondents | Reported | Million Miles | Reported | 4illion Miles
Major Street 2,634,000 253 114.2 3% 34,9
Minor Street _ 4,407,000 461 101, 8 118 2047
On-Street Bicycle 241,000 14 58,1 6 24.8

Facility {Lane, Route)

Dff-Street Bicycle .
Facility (Path) 264,000 81 291.6 21 79.6

TABLE 14
ACCIDENT RATE BY TRIP PURPOSE

Total Miles A1l Accidénts ' Serlous AcciGents
Trigp Purpose Traveled by Mumber Rate Per Number Rate Per
211 Respondents § Reported | Midlion Miles | Reported | Million Miles
Work/School 1,637,000 160 97.7 40 24,4
Recreation/Touring 3,954,000 451 114.1 135 34.1
Utiiity 483,000 89 184.3 21 43.5
Exercise 1,004,000 100 100,6 2% 28,9

Racing 468,000 _ 54 115,.4 12 23,6

1
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cXamined. As expected, the rate for accidents occurring on
minor streets was somewhat lower than those incidents occur-
ring on major streets, This is probably due to leszs
exposure to high speed and/or hich volume traffic for the
bicyclist when using minor streets compared to ktravel on
major streots,

When the relationship between trip purpose and accidents
is examined, the utility trip stands out as having the
highest rate of incidents, both for serious accidents anﬁ
also when all aceidents are studied. The commute trip (work
or school} had the lowest rate In both categories of accidents.
This latter finding mav have occurred because a person making
Yegular trips over the same route on an almost dally basis
learns the “teel"” of the rpute, znd its bad sections and-guud
sections. Similar to a truck driver using precautions when
he is on a certailn section of a familiar road, this acguired
Sskill in "reading" the road from repetitious use allows the
cvelist to travel safer, and thereby reduce his accident

potential, i

Besponses to Safeky-Related Questions

An attempt was made to determine if the respondent's
attitude toward safety and obeyance of the law had any
effect on his accident involvement.

Figure 19 shows the accident rate of those respondents
who statced that they wore a helmet and used a rear view

mirror while riding a bkicyocle, and those that did not,
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Figure 20 shows the rate of accident involvement categorized
by the respondentt's answer to how strictly he obeyved the
vehicle laws while operating his bicycle.

The respondents who stated that they did wear helmets
and used a rear view mirror displayed an accident rate 11
arnd 14 percent lower than those who did not, respectively,

A guirk does appear when the serious acciﬂent rate is
examined for helmet users and ron-users, The analysis shows
that non-users experienced accidents that couid be classified
as sericus at a lower rate than helmet wearers (30.0 versus
34,0}, It would seem that helmeted blcyclists might. have a
lower sSerious accident injury rate than others: haowever,

data based on over 800 reported accident cases do not hear
this out.

Respondents who answered that they “"occcasiconally™
obeved vehicle laws while riding thelr bicycles had an
accident rate 38 percent higher than those that "usually"
and "always" obeyed the laws. Also, the serious accident
rate was higher for these individualg. This subjective
cquestion was added to the gquestionnaire with the intent of
- obtaining a general ildea of what regular bicycle users felt
toward the vehicle laws as they applied to bicycles, (More
discussion on this subject can be found in the section
"Attitudinal Questions” in Chapter IV.} However, some very
interesting f£indings have also appeared with regard to the
relationshlp between accident involvement and how the

respondent feels toward obeyance of the law,



150

1 O

5+

Aecident Rate (Per Million Bicycle Miles)

l_l
LA
|
o

. e idents
17 .
ITous

/’/ Agcigenta

1
& 116.0 114.1
- -
- - -

e ]

-~ e e

A ,f’ff
/ 43,5 / /
/ e 35.4
| 28.3 /
rd v
" Dﬁﬁl‘:g{f}&" ":I‘__T-S ual l"\g’ " " J._!-!,__ 1lways®

Response

" FIGURE 20 ~ ACCIDENT RATE BY RSSPONSE TO "0BEY LAW" QUESTION

08




81

Regponses to Ride in Rain
and in the Dark Questions

Takie 1% ashows Ehe results when accident rates are
computed for hkoth categories of all accidents anhd gerious
incidents only, stratified by how often the respondent rode
a bicycle after dark or in the rain, Interestingly, in both
cases, the rider who stated he bicycled in what seemingiy
would ke congidered more accident producing cunditinns,
showed lower accident involvement rates, This relationéhip
appears to hold true for both the rates involving all
accidents and the more serious incidents requiring profes-
sional medical treatment, A possible explanation may be that
the respondents who ride at night and in the rain realize

the more dangerous conditions and bicycle accordingly.

TAELE 15

ACCTIBENT RATE BY BESPONSE T0O RIDE IN RAIN
ANLD DARE QUESTILONS PER MILLION BICYCLE MYLES TRAVELED

. ' 1 Rate for Rate for
Ride in Rain All Accidents Serinus Accidents
Neyver 1i25.8 33.6
Qceasionally 112.9 31.9
Freguently 110.2 31.6

Ride when Dark
Never 112.1 30.4
Oecasionally 121.2 ' 33,8
Frequently 104.0 29.8
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Comparison with auto
Accident Rate

In order to put into perspective the bicycle accident
rates that have been discussed in this report, motor wvehicle
accident rates available from the Federal Highway Adninistra-
tion are presented for comparison (17). For the year 1973
(the latest year data are available), the overall non-fatal
injury rate shows that about 2.4 such injuries occur in one
million miles of driving on all non-Interstate highways.
This rate rises to 2.9 when only urban rates aré examined.,
These injuries are defined as any bodily harm received by
any person in a motor vehicle traffic accident, including
pedestrians and bicyclists, It is assumed, however, that
only injuries resulting from a serious enough accident ra-
quiring police to file a report would be the type entered
inte these rate calculations.

Assuming that any bicycla-injury requiring at least a
doctor visit or emergency room tf&atment wnuld.ha an eguli~
valent type Injury, the bicycle rate.uf 31.4 accidents per
miiliﬂn-bicycle miles traveled is tha cnmparaﬁle rate, It
should he remembered that an autompbile is driven an averagsa
of 9,992 miles a year (23), while the bicyclists in this
survey averaged 2,232 miles a vear, only about one-fifth ﬁs
much. Even with this adjustment, the bigycle accident in-
jury rate in this study was about twice as high as the moteor
vehicle traffic agcident inﬁury rate. B

To put these accident rates in perspective, it should
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be remembered that these rates are eguivalent to a mnﬁerate
or sericus jincident once every 14 fears for a bicycllist, |
and apprnximateiy once every 28 vears for a motorist, or

anyone involved in a motor vehiecle traffic acgident,



CHAPTER VI
COMPARTSON OF NATIOWAT DATA WITH LOCAT., DATA

A11 the information up to this point is based en
returns from 3,270 respondents in the natipnal hicycling
organization, the League of American Wheelmen, In Grdef.ta
colmpare respornses from regular bicyele users who belonged
anly to a local bhicyele cluk, approximately 900 members of
the Washington Area Bicyclist Association {WHBA],10¢éted in
the District of Columbkia, were asked to £11l out the =same
gquestionnaire.

HBacause the respondent from WABA had to provide his
owit return envelope and stamp, and no election was occurring
at tha same time, a much lower response rate than the 46.7
percent from L.A.W. was anticipated. A total of 101 (or
11.2 percent)] guestiocnnalres were returned, but of these,
only 70 (7.8 percent of the total membership) were usabkle
because only data from WABA members who were not also L.A.W.
members were desired. With this small return, the following
comparisons should be considered as approximate. In some
instances, many of the analyses carried out on the national
results with 3,270 responses could not be duplicated with
enough reliability for only 70 respondents. Thus, in many

cagses, only aggregate data are examined.

g4
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AGE, AND SEX DISTRIBUTION

Of the 70 regpnndEnts that provided usable data, 62
or 88.6 percent of the total were male, while only 8 were
female. This high percentage of males matched very clcsely
the respondents from the national organization., This ﬁis-
proportionate distribution was most likely caused by
directing the guesticennaire at the most active rider. It
was alsc known in advance that the leocal ¢lub's mempership
was estimated to be at least two-thirds male.

The average age of the WABA respondents was 32.2;
¢onsiderably lower than the 37.7 average age of the L.A.W.
membership that responded. The distribution of respondent's
ages of the Washington bicycle club {Figure 21} shows that
the majority (75 percent) are less than 36 yvears of agse,
This compares with only 4%.5 percent in this age group for
the national sample. The éocdness of fit test (p= .0%5)
showed the age distribution of WABA respondants to be signi-

Eicantly different than L.A.W. respondents.

.

AUTOMOBILE AVAILABILITY
With respect to the availability of antomobhiles reported
by WABA members, the findings were guite different than those
reported from L.A.W. Table 1E'shnws the differenaé between
the two samples.
| | While approximatealy nﬁly ona of everynzﬂ L.A.W. re-
spondents did not have a car avallable for their use,

almost one out of every seven WARBA respondents fell into this
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TABLE 16

COMPARISONS BETWEEN L.A W, AND WARBA WITH
EESPECT TO AUTOMOBILE AVATLABIT.ITY

Automobiles | L.AW, (3,270 Samples) | WABA (70 Samples}
Avallable Percent of Total Percent of Total
0 2. 14.3
1 42.4 52,9
2 43.1 31.4
3 T2 ' 1.4
4 Or More 1.9 0.0

100,0 100.0C

category. It would seem likely to follow that WABA members
might bhe bicycling more arnd farther, Jduc o this lowel
response to automokile availability, This, however, was not
the case, as is explained later. Washington, D.C., 15 &
fairly dense ¢ity with a publlc transportation syetem that
adequately serves the city proper., Thizs may partly explain
the large difference in auto availability that exists bebween

the samples,

BICYCLE TYPE AND EQUIPMENT -

Although the majority (83 percent)} of WABA respondents
stated that they uged a bicycle with 5 or more speeds for
most of their riding, this percentage is almost 14 percentage
points less than L.A.W. respondents, who reported almost a

unanimous 96.8 percent respondents riding a 5- or li-speed
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bicvcle. There were no WAPA respondents stating that they
used a single gpeed bicycele.

Figure 22 shows the responses to the 5 gquestions
regarding eguipment usage, Major differernces existed
between the natlonal and local samples here also, expecially
in the use of mirrors (only 8.6 percent for WABA, 33 percent
for L.A.W.} and lights (77 percent for WABA members, 61 per-
cent for L.A,W, respondents), Only 20 percent of the local
organization's respondents stated that they possessed an
odometer to measure distance. This percentage compares with
35 percent of L.A.W. members. As in the national sample,
statistical testing showed no significant difference for the
nileages reported between these with odometers and those
without suck devices. Intereatingly, heimelt wearing appears
Lo have become a conmon ocdCurrence among regular bicycle
users; in both cases, almest 30 percent of the respondents
used head protection while riding. This may be partly
responsible in the lowering of the number of seriocus Injuries.
The last item in the question on equipment usage, reglstra-
tion, showed that 83 percent of WABA memberg had their
bicycles registered. Thig high [igure, compared to only
46 percent in the national survey, is most likely accounted
for kecause the District of Columbia is now requiring all

bloycles ridden in the District to be registered.
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BICYCLING EXPERIENCE

Over twou~thirds of the Washington area bicyclists
(67.1 percent) have bicycled less than 4 years.- This
corresponds to 51.7 percent for the national League of
American Wheelmen. A substantial number (14.3 percent} of
the WABA respondents have been cycling continucusly for a
period longer than 10 years. This corresponds to 20,2 per-

cent in this category for L.A.¥, respondents,

1974 TOTAL MILZS RIDDEM

The WABA respondents reported traveling 1,536 miles a
vear during an average 9,3 monthe that they stated aé being
suitakble for cycling. This is almost 35 percent less than
the mileage reported in the national samvwle based on only
8,9 months riding. The mileage figure reported by WABRA was
compared with the mileage by city size breakdown established
from the national sample, In cities over one million, as
Washington is, the miles traveled actually increased slightly
above the overall average of the naticnal survey. Part of
the explanation for this difference in miles traveled may he
that WARBA members have bwen shown to be younger and less
experienced than the 1.,A.W. respondents. Both of these
variables were important when increazes in miles traveled
ware studied, It may also be that major differences not
discovered exist In riding characteristics between the two

sampies.
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The difference also carries over into the gquestion
regarding future riding, &almost 60 percent of the L.A.W.
menbers reporteéd that they would ride more or much more this
yvear than last year. WABA members, on the other handl_re—
sponded that only 37 percent will be riding more or much more.

Whereas L.A.W. respondents reported riding 93,3 percent
of all their miles on major or minor streets and highways,
only 82,4 percent ¢of the Washington bicyclists' miles were
reported ridden on these type of streets, However, major
street riding for the naticnal sample accounted for only
35 percent of all riding, while this figure ¢limbed to
&9 percent for the bicyclist in Washington. This difference
mzy be partly responsible for the higher accident rate

experienced by the Washington bicyclists, discussed shortly.

TRIP PURPOSE AND LENGTH

Figure 22 shows the distribution of WABA respondents
riding for each trip purpose. When cnmﬁared with the L.A.W.
data shown in Figure 6 (page 42}, it can be seen that the
work and/or school trip is ﬁhe most common trip made by
- Washington cyclists, replacing the recreation/touring trip,
the most common trip made by L.A.W. members. It should also
be noted that WABA respondents made 17 percent more tility
trips than those in the national survey reported making.
The goodness of fit test (p= .05} showed the trip purpose
ﬂistrihutidn.uf WABA respondents to bé significantly dif-

ferent than the national sample.
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Table 17 further analyfes the WABA response hy
stratifving the trip purpose by the number of trips made and
the average length of each trip.

The major difference between the two samples becomes
readily éppareht when Table 17 is compared with Takle 8 cn
page 43, which presents similar information on the L.Auw;
respondents, It appears that the work and scheoel commute
trip along with the utility trip is much more heavily
represented both in the parcentage eof all trips reported and
the percentage of total miles reported for the Washington
cyclists., Owver 80 percent of all trips taken by WARA
respondents were [or these purposes compared to about S0
percent for the L.,A.W. respondents, The regreatitn or tour-
ing trip that accounted for over half of all the miles ridden
b L.A.W. members represented only 22.7 wercent of zll miles
ridden by WABA members. The trip length for this purpeose
igs also considerably different. However the goodness of
fit test [pf=.D5] showed that overall the average round
trip distanﬁ;s for each purpose was not significantly dif-
ferent between the national and local samples.

The "snapshot" of WABA activity showed that 8l.4 per-
gent of ﬁhe reépnnﬂents raode their bicycles fhe week before
they filled cut the survey. This cuﬁparéd to E? percent of
the L.A.W, respondents. However, WABA members received the
guestionnaire in late April or May, almost 6 weeks after
L.A.W. members, This later date in better cycling weather

probably accounts for the higher response. Almost 43 percent



TRIP CHARACTERISTICOS BY

TABLE 17

PURPFOSE - WARA

All Respondents Average Average Average
Trip Total Trips)|Percent |Total Miles |Percent |[Trips Per |Mlles Per Round Trip
Purposea Reported of Total! Reported wf Total|Month Per |Month Per |Distance Per
Per Month Trip=s Per Month Miles Eespondent |[Respondent | Respondent
Work/School 917 Bl.OQ 7,473 62.2 16,1 131.1 8.1
Recreaticn/ .
Touring 204 13.5 2,719 22.7 3.7 48.% 13.1
Utility 315 20.9 1,{188 9.1 6.8 23.7 3.5
EXxercige 5% 3.9 376 3.2 4.2 27.0 a4
Rac ing 11 0.7 331 2.8 5.5 132.5 24.1
TOTAL 1,506 i04a, ¢ 11,5989 100.0 - - -
Average for _ _ . _
All Purposes 11.9 99,4 8.3

¥6
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reported making 5 or more trips during the week, suggesting
commuting trips to work or school. This is almost 28 per-
cent more than L.AW. respondents repﬂrted; ﬂs.previnusly-
mentioned, WABA members appear to use their bicycles more

for work and school trips than those in the national sample.

ACCIDENT EXPERIENCE

There were 15 WABA respordents of the 70 wﬁﬁ stated
that they had experienced a serious fall or collision in.the
last wvear. This percentage of the total (21.4 percent) is
the same as reported for L.A.W. members. Three persons
reported more than one incident for a total of 18 acﬁidents
experienced in 1974 for the 70 respendents. Calculations
show that the rate of incidents ig 167 per million miles
traveled, compared to a rate of 113 for the national sample,
This rather large difference existing »etween the samples is
hard to explain, although the small sample size 1n the casa
of the local organization may not be a true representation of
the almost 1,000 members in WABA. Since the Washinghkon Ares
Bicyclist Association members reside In a metropolitan area
greater than one millien in population, the accident rate
calculateod for this size clty based on the national sampling
was examnined. It showed a rate of 115 accidents per million
bicycle miles traveled, only slightly larger than the overall
rate of 113 accidents por million bicvele miles traveled

for the entire national sample.
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Only oue injury occurred that reguired professional
medical attention; the accident rate for those more serigus
accidents is 9,2 per million bicyecle miles. However, sinEE 
such a small sample is being investigated and only one
incident in this category was reported, these accident
rates should be only loocked at as general indicators.

Berause of the small sample, it is not profitabie to
investigate accident occurrences and calculate rates hbeyond
the analysis done so fay., It might provide misleading finﬂ—
ings and, therefore, any comparisonsg with the larger national

sample results would most likely be meaningless,

ATTITUDINAL, QUESTIONS

The local respondents reported a temperature of 28,9
degrees as the minimum at which they would still usuvally ride
a bicycle. This compares to 29.6 degrees for the overall
national average and very close to the 29.9 dogrees reported
from national respondents living in Wagshington, B.C.,
Marviand, and v%rginia.

Eighty percent of the WABA members responding stated
that they usually rode in the dark, higher than the £4.8 per-
.:ﬂnt which was the natlional resnult on this question. This
rosponse may be due to the high intensity lighting in many
parts of the DBistrict of Columbia., Also, 77 porcent of the
WABA members said that they used a light, which shows a
pattern similar to the national results when light usage and

riding at night are compared,
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Over 73 percent of the regpondents stated that they
al=so rode in the rain either "occasionally" or “frequently".
The national sample showed a 75 percent response in these
same categories.

With regard to the guestion of obeying vehicle laws,
only 30 percent stated that they "always" obey the laws that
applied to them as hicywlists. There were 65 percent who
stated they "usually" obeved laws, with the remaining 5 per-
cent reporting that thev only “occasionally" obeved laws.
The 30 percent figure is even less than the 50.2 percent
result from the national club sample. This mavy be hecause of
a general lack of enforcement in the particular city under
study (Washington, in thiz case}, or it may be that safety
and observance of ilaws i1s stressed to a higher degree iﬂ'Lhe
League of American Wheelmen than in the Washington oyvocling
organization.

It is difficult to analyze further much of the local
data due to the smzll sample =sizo. Nonetheless, from the
comparisons that were made, it appears that differences do
exlst between the two groups of hipyclists studied. How
great these differences are, though, is difficult to guantify,
In some instancea; it appears that the 70 respondents are
similar in riding characteristics to a subgroup of the
national sample that is cloge in age, experience, or other

variable., At other times, there seams to be no =similarities

botween the groups. A larger response night have provided

better insight into these differences and similarities.



CHAPTER VII
FINITNGS ENﬂ RECOMMENDATIONS

The primary objective of this research was to
investigate the habits of the adult bhicyele rider (16 or
over}, who uses his bicyole on a regular bhasgis, in order o
identify characteristics of the bicyclist and his trips.

To accomplich this, in March of 1975, a mailback
gquestionnalre was sent to all 8,405 members of the League of
American Wheelmen (L,A,W,), an organization composed of many

avid bicyclists thioughout the country., Questions relating
to borh personal information (acge, sSex, cilty zize, auto
avallability) and hicycling exXperience, such as cycling
experlence, riding activity in 1974, and accident involvement,
werpo included on the form.

An identical guestionnaire was sent to about 200
memkors of the Washington Area Bicyelist Assocliation {WABA),
a bicyeling organization in Washington, D.C. This was done

in order to study any differences existing between the two

Ssamples,

FINDINGS

Analysis of the L.A.W. cample (38.9 percent return)

showed that:

©8
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# The average L.A.W. respondent rode 2,332 miles in
1974 during a pericd of 8.9 months. ﬁlmﬂst 12 per-
cent of the respondents pedaled over 5,000 miles 1in

1974, More than one-third traveled lesz than 1,000

miles.

e Almost all respondents (96.8 percent) rode a bicycle
with 5 or more gears and had available aﬁ averaya of
1.6 cars for their use, This is an average typlcal

of many suburban metropolitan locations,

® Most respondents (61 percent) reported that they
used lights on their bhicyeles, and almost one-third

use a rear view mirror and a helmet,

o Over half (51,7 percent} stated that they had been
riding a bicycle regularly for less than 5 years,
This coincides with the nationwide increase in the

number of bicycles so0ld since the bhicveole boom began

in the early 7it's.

& Over 60 percent of the respondents said they plan
to ride "more" or "much more" in 1875 compared to

1974,

# The vast majority (93.3 percent) of the riding took
place onh regular sireets, Less than one-fourth of
the sanpled 1ndividuals reported cver using a special

bicyecle facllity, either a bike lane or separate
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path, for their riding. This riding amounited to less

than 7 percent of the total miles traveled,

s The work or school commute trip was the trip most
commonly made, but the recreation or touring trip
accounted for over half of the miles ridden by all
respondents due to the longer distances traveled on

the latter trip type.

e The average round trip length for all trips was
13.5 miles, ranging from an average of 4.5 miles for
utility trips to 22.2 miles for each recreation and

touring trip.

e Accident involvement showed that 21.4 percent of all
respondents experlenced a serious fall or injury in
1974, Of these, 27.8 percent reguired professional
medical treatment. A rate of 113 accidents per
million bicycle miles of travel was calculated from
the data. Serious accidents {only) showed a rate of
31.4 per million bicyrle miles, or an injury reqguiring
medlical treatment once every 14 vears for a L.A.W.

member .

® The most common accldent reported, representing 25
percent, was that of the rider falling without
actually colliding with any object, After that, in
dezeending order, were collislons with a moving motor

vehicle, another bhicyecle, and a dog or other animal.
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e As expected, the most serious accidentg imvolved
moving motor vehicles, while collisions with dogs,
or caused by dogs, also were frecguently noted in this

category,

e The majority of accidents happened during recreation

or touring trips and occurred on minor streets,

e Only 18 percent of all accidents {64 percent of those
roquiring medical treatment} were reported to police

and & written report filed,

e Natlonally, respondents stated that they wuﬁld
usually ride a bicvcle when the temperature was
above 29,6 degrees. This average varied from 15
cegrees to almost 40 degrees for different states.
About two~thirds of those surveyved stated that they
at least occasionally rode a bicycole at night,

while 75 petrcent, at times, ride in the rain.

e A little over half of the respondents reported
"always" obeving the laws while 47.3 percent
"usually™ do. A frequent comment by the respondeonts
on thig question discussed the common practice of
"sliding" by STOP signs 1f no traffic was present.
The analysis of the variables that affected the number
of miles ridden or the accident involvement of the respon-

dents in this study indicate thats
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The average male rode almost 40 percent more miles

in 1974 than the average femala.

The average respondent in the oldest age group
{66-82) rode about 900 miles more in 1974 than the

average respondent 1n any other age group.,

The miles rode seened to increase with years of
experience bhut decreaszsed for those respondents
reported having a large number of cars available for

UEe,

Females had an accident rate almost 60 perceﬁt higher
than males. Interestingly, females show a 12 percent
lower usage of haelmets and a 3 percent lower use of

mirrors, bhoth safety-related items,

Older groups appear to have the lowest overall

accident rate, wiiile the youngest group appears to

have the highest,

As cycling experience increased, accident involvement

decreased dramatically.

The gafest trips made appeared to ke the work or
school commute trip while the utility trip showed

the highest acoident rata.

Surprisingly, bkicyvcle facilities where no motor

vehicles are allowed showed the highest accident rate
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of &ny variable examined. On-street facilities,

such zs8 bicyrle lanss or routes, showed a very low

accident rate. The rates for both major and minor

stregts fell in betweern,

¢ Persons wearing helmets and using mirrors showed an

accident rate at least 10 percent lower than those

who reported that they did not use them,

& Hespondents who "always" okeved

the law had an

accident rate 38 percent lower than those who

*"usuallyv" obey vehicle laws.

# Bicyclists who ride in the rain
eXercising more cautlion because
had lower rates than others who

conditions.

The serlous injury accident rates

regular cyglists were compared to motor

and at night may be
thesa individuals

never ride in those

eztablished for the

vehicle Injury

accident rates, - Bicycliste in this study showed a rate

about twice that of an average motorist.

Relatively speak-

Ang, a L.A.W, bicyclist would be involved in an injury-

producting crash once every 14 years while for a motorist

this would be once every 28 years,

Data oktained from the Washington

Area Blcyclist

Association {WABA) showed differences when compared to the

national sample. However, only 70 responses of Lhe 101

received were usabla., Therefore, Some analyses could not be
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performed on the data due to the insufficient sample sizZe,
especially when stratification was attempted,

The aggregate data representing 70 bicyclists in ﬁ
local area Shnwedt
¢ The average WABA respondent rode 1,336 miles in 1974
in a period of 9,3 months, almost 35 pefcent ila@ss

miles than the national sarple.

® The WABA respondentzs were on the average 5 yearé'
yvounger than the L.A.W. sample, which might account
for some of the difference in miles ridden, However,
WABA members showed a much lower number of abbtomobiles
avallable than L.A.W. respondents, 1.1 to 1.6,
Previous analvsis of the nationzal data showed that
bicycle travel increased if less autos were reported
avallable, but this relationship does not appear to

be the case in comparing the two groups surveyved.

&« Only 33 percent of WABA respondents have bicycled
for over 5 years. Almost half of the L.A.W. sample
was 1in this category,., Analysis of this variakle also
showed that bhicycle riding appears to increase with
experlience. Consequently, this difference in
exXperience kolween the samples might also help to

explain the difference in miles traveled,

# WABA members are more oriented toward using the

bicycle as a purposeful means of transporiation;
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82 percent of all tripé reported were for work,
school, or utility purposes, This compares to only
51 percent of the same trips made by the national

respondents.,

e The average round trip length for a work or school
trip was 8.1 miles for both WARA and L.A.W,.

respondents.

# The percentage of WABA respondents who experienced
an accident in 1974 was very similar to the national
sample. However, the Washington bhicyclists showed a
rate per million bicycle miles traveled almost

50 percent higher than L.A.W, members, 167 versus 113,

EECOMMENDATIONS

Bicycliszts are making themnselves seen and heard
throughout the country. They are using bicyveles for everyvday
trips to school and work, and for quiet weekend rides in a
park., Planners and engineers are having a trving time keep~
ing up with thé demand for more and better bicycle facilities,
Thi=z report provides information to those individuals and
others concerned with the bicvele mode of transportation.
The now Known characteristics of a regular bhicyclist and his
trips will hopefully assist persong who are planning and
designing for the bicycle's return to the streets and high-

WayS,
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To further the study of bicycling habits, both of the
regular user and the "Sunday cyclist®, the fnlinwing
recommendations are made:
1. Local bicycling organizations in different parts
of the country ghould be sampled in order to
compare riding characteristics with the national

data presented in this report,

2., OQuestions similar to those asked in this study
should be directed at other segments of the
bicycling population, such as the casual weekend
rider, the pecple who strictly use bicycles 25 a
meanz 0f sxercise, and senlor Eitizeﬁa who may

use three-wheeled bicycles.

3. Since certain states did not have a large number
of respondents to this study, bicyelists in these
states should be investigated further to determine
1f differences dog exist beltwecen those states and

others,
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LEarw e OO

AnMERic AN

WHEELMEN ™ FEGILAR RICY(IE USER OLESTIOMNMNAIIE

Doar Cyclist:

The League of Arerican Wheelman, alomg with the Department of Civil Emgincering of the
University of Maryland, 1s actively working with Federal, State, ard local officials

o improve the transportation picture for bicyclists, Transportation planners, traffic
eryinccrs, arvl many local agencies reod to know the riding habits of reqular hicycle
users in Qoo to help provide for sale and efficient bicycling. We ask you to help
by ticing a faw minutes to fill out the following questionnaire and return It with
your ballot in the envelope provided.  All recponses to the items in the questiconnaire
will be tabuliated such that individual replies will not be identified and only msma=

ries of all responsea received will aployed in the results to be reported, ;Resuilts
will be publisted in the BULILTIN as n as possible.

INSTRUECTTONS 1 Only eodwrs of LA, arn to respord, and they must bo 16 yoars of ag@
or oider, 1f fanily momborship, the most active rider over 16 should respend. “

Please indicate the following by blackening circie or £11ling in blank:

1. AGE: 2. sex: MiiE O 3. ZIP ODIE:
FEMALE () CITY & STAIF:

4., What is the size of the metropolitan area where you live?
Greater than 1,000,000 Pop. |
250,000 to 1,000,000 Pop.
0,008 to 250,000 Pop.
5,000 to 50,000 Pop.
Other- Pural O

5. HWhat is the TOPOGRAPHY like in the srea where you live?
Mostly flat O

Mostly rolling
Mostly stocp hills ar mountainous 8

6. What is the TOPOGRAPHY like where you do most of your riding?
tostly flat
Moctly rolling |
MWretly cteen hills or mountainous (C

7. What type of bicycle d you ride the moet?
1 speed .
3 spmed

5 ar mre Y

8, Do you ard/or your bicycle have the following equisment?
YIS NO
Rewr view mirror
Helmet
O&anecter
Lights
Bicycle regiatration f

9. In yoir own o eelited bon, beed pany nobnlle Qe yedd 18 Ui Ol Dvile Wiere pidd 1lve
sultable for cycling? rmonthy

10. How mary continuous ymars have YOU UES g Playrle pemiiarly? (“regulaciy® is
defincd su at leant 3 tinen a month durliy setitatila 23040 mii! %

legs than 1 year

1 ¢ 4 yrars

5 to 10 ymars

myre than 10 years |
11. In 1974, how many months did YOU ride regulacly? months

e ——



12, During the months that YOU rode in 1974, approximately how many roundtrips per month
(average}, and miles per month (average) did you ride for: AVURNE AERNE
RANDTRIPS MO, MILES,/MD.
A, Work and/or Sdwool TT_,iPS-c---t-pt:t-iti-r----ivunn

B. Shepoing, persomal business, etC. o vsrivsasssraasas
l:q. ]matiﬂn' Tmlrimi-'-l-i.it‘ll‘lIll-lililll‘lll'i‘l-iiilli

D. Non~track Racipg (inclule trainming)ieeeivssnvnsrss
E‘i Exm‘:ise ﬂnl'Fl.-l‘fl-ll"I-""Il""i""*""‘ll‘l“l!l"i‘-

———

13}, Far the one activity in question #12 that you listed as having the greatest nunber
of roundtrips, show appraximately what percentage of ridimg was done on:
A. Major streets/highways (mderate or homry traffic)

Em:lm Siﬂ‘iﬂl} Elﬁm.': FMUTIESt‘i--Il-t--liltlliti "
B. Minor gtreets/rocads (light traffic, e.giresidential streets, ocounty r
roads) EXCLIUDING SIGNED BICYUIE FACIIATIES . csvvnrnesnn L]
C. Special ON~street bicycle facilities (bike lanes, routes, etCu).ceeasy ]
* D. ﬂw‘ﬂu{‘ﬁt {Eidfwlﬂlkﬂ; bikﬂ rﬂth-!; NO MOTOR m{ICIEE AI.IIHID]' SEIZ3RLE ‘
100 %
14. Have you had a onllision or scricus fall in the last yoar on your bicycle?
YES How many? How many reported to police?
NO (SKIP TO QUESTI(M #18)

15. How serious was your most recent apllision or fall?
‘Bicycle damaye only, no persomal injury
Mirnor scrarss and bruises §
- Fopirad orergency room treatment or doctor visit
Overnight hospital stay or continual doctor visits

16. At the time of your most recent collision or fall, in what activity m
you participating, and on what type facility?

] NTIVITY :Work and/or School FACILITY : Major streets
Shop,Pers. Bus. ,etc, Minor atreets
Recroation Y Spec. ON-street facil.
Racim 8 Not on strect
FExercise

17. In your most recent oollision or fall, did you collide withi
A moving motor vehicle?
A stationary motor vehlcle?
Aother bicycle?
A podestrian?
Other (explain)

18. How many total miles did you ride in 1974? (best estimate)

19, What peroentage of this was on weekdays? % weekerds? ]
20. Do you ride: Noyer Oocasiomally Froquently
After dark? Lé 8
In the rain?
Z1. At what tamperature is it usmally ton onld for YOU to ride your bicycle? __ _ dogrece

22, { Do you oltay the vohicle trattic Liwe that anly to you ai 4 bicycle ridex?
Occasionally O Usually O Alvays

2. Do you belong to both a local and a maticnal bicycle club? YESQ N QO
24. How much bicycling do you think you will do {in the current yeor a9 camared to

tho Bt yoar? Mich leun (';\'
FRCL]
Abxut thé same
Mryea
Much more (}

.Zﬁ‘ e iyt i les G yoa have avallable for your ones!
26, Did you rlde your bicycls last week? YE.58 How many round txlps?
HO Why mot? R

T Ay oomnants?

| o

THANK YOU VERY MICH
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RESPONSE BY L.A.W, REGION

REGION

ONE
Malne
New Hampshire
Vermont
Maszachusebts
Rhode Island
Connecticuatk
Regional Total

THWO

New York

New Jersey
Puerto Rico
Fegional Total

THREEE

Pennsylvania
Polawvare
REegional Total

FOUR

Maryland

District of Columbia
Virginia

West Virginia

North Carolina
neglonal Total

FIVE

South Carolina
Migeissippl
Alabama
Goorgila
Florida
Fegional Total

NUMBER OF
QUESTIONNATIRES SENT

Lh
)
L

|
Lo

USABLE
FOEMS
RETURNED

11
. 153
14

23
220 {30, 3%)

158

251 (32.7%)

167 {37.7%)

250 (42.2%)

19
11
103
152 (31.7%)
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STX

Ohilio 278

Kentucky 22

Tennessees. 27

Regional Total 783 327 (41.8%)
SEVEN

Michigan 192

Indiana 120

Regicnal Total BE7 312 {46,8%)
ETGHT

I1linois 505

keqional Total 1,351 05 (37.4%)
NINE

Wisconsin 192

Minnesota ' 40

Towa _ 53

Missouri 57

Regional Total 728 342 (47.0%)
TEN

Oklahoma 27

Arkansas 11

Louisiana 25

Texas 107

Regilonal ToLal 450 170 (37.8%)
ELEVEN

North Dakota S

South Dakota 10

Nebracska a

Karnsas 26

Reglonal Toktal 163 49 {30,1%)
TWELVE

Montana £

Wy oming 7

Colorado 43

Regional Total 129 54 (41.%%6)
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THIETEEN
Utah 3
Arlzona 11
New Mexico a
Nevada _ 2
Regional Total 34 28 (29, 8%)
FOURTEEN
California ' 313
Hawaii -2
Regional Total 799 : 315 (39,4%)
FIFTEEN
Idaho 3
Dregon _ 38
Washington 749
Alaska .
Regicnal Total 232 128 (55.2%)

GRAND TOTAL 8,405 3,270 (38,9%)



APPENDIX C

FORM USED TO CODE
INFOEMATICN FROM QUESTIONMAIRE

113




114

H _ _ -
- ) IR RN
d “_
_ N N A N IR
£ ; I
% m_
D , b — — - - T N J -
el t .
S | - . N DU . ke N
T—. [ LR ¥ ¥ _—r - r— — - -l - e — - . ! — - — - - — —— - —
- I 1 d_ _H
L DEj o Uil L (0L [ GEYpLp EL| BL) Lo UL B waf 23] 9% v E a9 f0pzuin Joof BS Dugan|9sh iul ergora; 2oy Let e
L i 1. ! L. k. -.-Il._.l.. b Bl b i T
L' i ol =l I3 Th] b oo e =
oAl e | LR NEI T = i e
B I=] EoRe =Ny ol oA e alE S RV E LG SEES
m H (! m tn _p_..__m_.., 1} el IFEHLHERN £ es ot i “N L J_.I”_.._ oo Jlu__ Led
F T olom s L ENEL o PRV SITI. M5 ,ﬂ SN S ,m _ﬂ ”
: : = ﬁ W.nu.,_" "RIKH 1AM _._...__.__._Hqﬂ_r_ = “ H m._ 1T q..—q.H_H__. fm .
SIS S RLBT {57 S A T -TdAL ALLTION.
S RS SR SRR S L S AU
- | _ _" _ I_; it i _ ] ,
4 . 1 |_ ]
..L.,..:,.ll..qll._ - — N - - _ T . R A [ I E— - —_ . . o
! : E |
S5r| By Lwg vl Sul B ER | Z¥ | Ly | OFQ &5 | BEJLE] T SegtE | 6% [ ZE [ LE| O f B& mm_q.hn cEIETQ RE .nﬂ_ﬂm (AN R I REFARE-1 ]! vi 2} [Z1 | Lol E Iﬂ. .__. 9 mﬂ r E|Z _.—.
o bon] —hamle | e o . pomunl e Pt ST EE TS e T
sgt i P TAL [SATIN AL s LML ST TIN JITEL |STTIH (414l e S SET|sizast, | &5 ._
04 ko sl a0 s bo#| a0 pfo ] 20#fo#} a0 k|04 o @ 28 A =in gl (050 HAGHA
PLOT ta 2T6VEs = & B IS 08 e wsTfi | 99V HOIIVD,
3sToudxaf  ONIOWY  JAIEnoIA03Y | ALTTIIN  JIooHOS won] AL qLlILsg T A el 3aol -TJIINZAT
. clifarfnes EECIY Blel BREHICEE i =i 1147 -
504404 JdTHL A9 CUN/SHIIK 3 COW/Sd1dl # f COW 1)/ COWf  LNIRAINOI | o3 =

-



APPENDTX D

STATISTICAL ANALYSIS
OF RESPONSES T0 ODOMETER QUESTION

115



116
STATISTICAL AMALYSIS OF MILELGHE REPGRTED

A statistical test, known as the Student's T-test, may
be used to determine if two sample means taken from the same
universe are significantly different {38).

In the cases analyzed, average annual miles traveled
by bicyclists are studied. One group of the respondents
stated that thelr bicycles were eguipped with ocdometers or
other measuring devicezs. The other group stated that they
did not use an odometer, and therefore the mileage figurés
provided were estimates.

The results of each sample are as follows:

Thoge with Ddometers

Average Miles

2,027 {Sl}
Saimple Slze = 1,120 {Nl}

Standard Deviation

Those without Odometers

Average Miles = 2,350 (Eé}
Standard Deviation = 2,116 fSE}
Sample Size = 2,105 (NE}

The two mileages repcrted come from ithe sane universe
having the respective means 4, and Mg s The hypntheses ares

Ho: ¢ = Kz, and the difference is merely due
to chance,

Hl: M, # pp > and there is a significant difference
batwoen the groups,

*The standard deviation i1s large dus to the number of

regpondents {(almost 10 percent) who reported traveling over
5,000 miles.,
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Under thne hypothesis H both groups come from the

D?
same population. The mean and standard deviation of the

difference in means are given by

. El—iz = 0

s o 2 2
and xl-xz = b/sl le+52 {Nz =

bX{E,DE?)2f1,12D+(2,1lE}2K2,1U5 = T6.1
where we have used the sample standard deviatlions as

estimates of d, and <, . Then, %, the test statistic,

iz calculated

— ey

- 2:254-2;35::' = "'liz'ﬁ

1 2
£ = F= = 1
%175 )

For a two-talled test, the results are significant at
g2 .01 level 1f B lies outside the range -2.58 *o +2.58.
Hence, we conclude, with 99 percent confidence, that there
1s no significant difference between the groups with regard

to the reported mileages,
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State

Oredgon
Tllinois
New Jersey
New York
Chio

Indiana

Connecticut

Maryland

Michigan .
District of Columbia

Colorado
Pennsylvania
North Carolina
Touisiana
Masszsachusetts

Virginia
Towa
Wisconsin
Texas
Kansas

Florida
Washington
Mi=msouri
California

*Only those states in which respondents rode a total of S0,000 milez ¢r more are shown. -

Total Miles
Reported

890,445
BS3,159
218,831
317,880
626,017

274,233
Bl,575
239,004
350,318
48, 744

104,954
310,467
51,610
64,589

345,278

223,891
107,876
385,563
360,057

51,073

338,441
165,449
129,158

1,006,859

ACCIDENT RATE (PER MILLION BICYCLE MILES)*

Total -
Accidents Rate
15 166
123 138
30 137
43 136
55 135
37 135
8 130
31 130
50 128
6 125
13 124
38 122
7 113
7 109
37 107
24 " 107
11 102
39 101
38 | 105
6 45
32 g5
16 g5
12 93
87 87

Serious
Accidents/Rate

{ 2/22)
{22/25)
{11/50)
(12/38)
({13/32)

(12/44)
{ 2/32)
{12/50}

A 9/23)

( 2/41)

( 5/48)
(12/39)
( 2/732)
( 4/62)
(13/38)

( 5/40)
( 1/ 9)
({11/29)
(11/32)
( 3/49)

(12/36)
( 7/42)
( 7/54)
(24/24)

61T
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METEIC CONVERSTION UNITS

T Convert

inches (in.}
inches (in.)
inches {in, )

feet {ft}
miles (miles)
vards (yd}

seuare inches {(sq in.}
sguare feet (sqg ft)
square yvards (sg vd)
acres (acra)

Bguare miles {sq miles)

culic inches (cu in.}
cubic feet {cu ft)
cubic yvards {cu yd)

pounds (1b)
tons {(ton)

one pound Torce (1bf)
aone kKilogram force (keaf)

pounds per sguare fook

(psf)} .
pounds per sguare inch

{psi)
gallons [gal)
gallons {gal}
acre-feet (acre~ft)
gallons per minmute {gpm}

newbons per square
meter {(N/ind)

TG

millimeters {(mm}
centimeters {(cm)

meters

metetrs

{m)
(m)

kKilometers {km)

meters

SCuar e
sguare
square
Sguare
sguare

cubic centimete
cublic meters [(m

(m)

Crent imete

meters
melerds

In
Emz

55 (cmzl

meters (mzj

kilometer

g (om
E)

3 {kmz}

)

cubic meters (m3)

kilograms (kg)
kilograms (kg)

newions (N}
nowtons (N)

newtons per gquare
meter {(N/m?)
kilonewtons per square
meter (kN/m2)

cubic met
liter (dm
cublic meters (m

rs (m3)
) )
}

cublic meters/minute
(m3/min}

pascals (Pa)

Multiply
by

25,40
2.540
0.0254

0.305
1.61
0.91

6 .45
0,093
0,836
4047 . '
Z+929

16.4
0.028
0. 765

0,453
S07.2

4.435
9,81

47.9
6.3
0.0038
3.8

1233,
0.0038

1.00
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